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- 
P r o b l e m s  w i t h  c o m p u t e r  i n f o r m a t i o n  s y s t e m s ' a r e  o f t e n  a t t r i b u t e d  t o  

P 
/ 

breakdowns i n  communicat ion between s y s t e m  d e s i g n e r s  a n d  u s e r s .  M i s u n d e r s t a n d i n g  
-r 

between t h e s e  g r o u p s  o f t e n  r e s u l t s  i n  s y s t e m s  which  f a i l  t o  meet u s e r  * 

r e q u i r e m e n t s .  While  r e s e a r c h  h a s  examined s p e c f f i c  a s p e c t s  of t h i s  p r o b l e m ,  i t  
*. 

h a s  n e g l e c t e d  t h e  b r o a d e r  s o c i a l  a n d  t e c h n i c a l  c o n t e x t s  i n  which  c o m m u n i c ~ t  i o n  
* 4 

b a r r i e r s  arise.  T h i s  t h e s i s  c o r r e c t s  t h a t  d e f i c i e n c y  by e x a m i n i n g  c o n t e x t u a l  

f a c t o r s  which c o n t r i b u t e  t o  communica t ion  p rob lems  w i t h i n  IS d e s i g n .  

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

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

t r a i n i n g  a n d  e k p e r i e n c e ,  d e s i g n e r s  a n d  u s e r s  may a p p l y  d i s t i n c t  i n t e r p r e t i v e  
0 J 

f r a m e s  i n  d e s c r i b i n g  s y s t e m  r e q u i r e m e n t s .  The  (undamental  p r o b l e m  i n  IS d e s i g n  
Z 

c o n s i s t s  o f  b r i d g i n g  t h e s e  d i f f e r e n c e s  so  t h a t  d e s i g n  i n f o r m a t i o n  c a n  b e  
4 

s ,  
, 

a c c u r a t e l y  communicated from u s e r  t o  d e v e l o p e r .  

T h i s  t h e s i s  r e p o r t s  a two-phase  s t u d y  o f  a c o n c e p t u a l  model  d e s c r i b i n g  how 
- 

a s p e c t s  o f  t h e  s o c i a l  a n d  t e c h n i c a l  c o n t e x t s  o f  IS  d e s i g n  create communica t ion  

barriers. The f irst  p h a s e  u s e s  i n - d e p t h  i n t e r v i e w s  w i t h  d e s i g n  p r o f e s s i o n a l s  t o  
* 

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

s o c i a l  o r g a n i z a t i o n  a n d  t e c h n i c a l  p r o c e s s  of s y s t e m  d e s i g n ,  a n d  r e s u l t a n t  

communica t ion  p a t t e r n s  and  IS ou tcomes .  A model  is d e v e l o p e d  d e k r i b i n g  how 

t h e s e  a s p e c t s  o f  t h e  s o c i a l  a n d  t e c h n i c a l  c o n t e x t  e s t a b l i s h  d y s f u n c t i o n a l  
A b 

communica t ion  p a t t e r n s  be tween  u s e r s  a n d  d e v e l o p e r s .  P h a s e  Two u s e s  
- 

\ 

q u e s t i o n n a i r e  d a t a  t o  r e f i n e  a n d  v a l i d a t e  t h i s  model.  The  a n a l y s i s  u s e s  a 

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

t h e  model u s i n g  L a t e n t  S t r u c t u r e  Analysis . .  ' 

The r e s u l t s  s u p p o r t  t h e  p r o p o s e d x p l a n a t i o n  of IS d e s i g n  p r o b l e m s ,  i n c l u d i n g  - 
I 



4 ,  

the dis t inct ion between managerial and technical frames of reference. The 

analysis indicates that  exis t ing socia l  and technical arrangen&s for IS design 

create  s ignif icant  barr iers  between designers and users. Results of the 
I 

- 
1 

quanti tat ive analysis corroborate the proposed relat ionships between socia l  gnd 

technical variables and related communication outcomes, and t h u s  substantiate 
. I 

> 

the model. 
-1 

D 
4 

The s t u d y  offers  important insights in to  communication processes i n  IS 

design, par t i cu la r ly  i n  ,terms of i ts .broader socia l  and technical contexts. 

Existing procedures fo r  I S  des ign  process appear t o  generate a s  many 

communication problems as they bridge. implications a re  discuss'ed for  

overcoming these d i f f i c u l t i e s ,  a s  well research i n  t h i s  area. 
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C H A PTE R 0 N E: Co m rn unlcation and the Design of Organizational Inform ation 

Systems: Locating the Pmble m 

Introduction 

In the t h W y  years since their introduction, computer technologies have 

occupied an Increasingly important role in organizations. Since t h e  first 

vacuum-tube g i a n t s  took on routine accounting furktions, a growing range of 

organizational and managerial t a s k s  have been fallen to  successive waves of 

' auto nation. Inspired by vk tons  of a f a y  automated "management informatiofl 

syste m ( M LS), early applications of computer technology pro mised access t o  a 

wealth of information r e q m d  to operate the f i r m .  In pursuing this vision 

ttirou@ successive generations of co rn puting machinery, new capabilities have been 

added to support a growhg range of Clerical and operational functions, as well 

as t o  drectly facilitate managerial planning and decision making. Recent , 

advances i n  integrating these functions within centralized informgon storage 
r -  

ar,d retrieval systems h a s  led current observers to refer to  such applications as  ... 
i - 

truly orgariizational, as  oppmed to  strictly rn anagerial,, infor&tion s i s t e  m s .  

w m l e  this level of developrrent may not yet be t h e  norm, computer-based 
- > 

- - 

'Organizational Wormation Syste m s l  (01s) are well on t h e i r  way to  becoming a 

u b i q u i t s ~ s  feature of modern organizations. / 

It, Ls ironic therefore, that the application of 01.5 technology has also been 
, 

a murce of sgrilficant and persistent diff3cuky for managers and @stems 

pmf'esicnals m e .  Ei ost a t t e  m p t s  to auto mate rn anagem ent i n f o r m  ation functions 

have 'ailed tc, deliver expected producWdty gains. Instead, the implementation 

of t h w  systems has Pequently been accompanied %y problems which defeat many of 

t.ie benefit2 that automa*ion is purpmed to offer. Several systems have even 



b e e n  d e s c r i b e d  as o u t r i g h t  f a i l u r e s  (H e r s p Z a n ,  1968; Diebold, 1969; Dearden,  

1966, 1972). P r o b l e m s  in t h e  e a r l y  d e v e l o p m e n t  of i n f o r m a t i o n  s y s t e k m s  were so 

f r e q u e n t  t h a t  by- t h e  mid- 1970% t h e  i d e a  of MIS fai lure1# had  e merged  as  a 
* 

&tinct r u b r i c  for m a n a g e m e n t  a n d  s y s t e m s  r e s e a r c h  ( A d koff,  1967; Dickson and 

Simmons ,  1970; Minzberg,  1975). 

I Wme it Is poss ib le  t h a t  t e c h n i c a l  tvbugsfl might  a c c o u n t  for some ea r ly  

djfficulties, by the-  mid 1970% it was widely acknowledged  t h a t  t un favbrab le t  

r e a c t i o n s  o n  t h e  p a r t  of t h e  u s e r s  of s u c h  s y s t e m s  were respons ib l e  f o r  t h e  v a s t  

major i ty .  o f  01.3 problems.  Among s u c h  r eac t ions ,  r e s e a r c h  h a s  i d e n t i f i e d  a p a t t e r n  

1 
. t y p i c a l  of many failed s y s t e  rns. T h e  fo l lowing  s c e n a r i o ,  pa raphrased  from a n  early 

. r e v i e w  by  Dickson a n d  S i m  mons  ( 19701, d e s c r i b e s  t h e  pa t t e rn :  In many 

in s t a l l a t i ons ,  s y s t e  m s  are des igned  by e x t e r n a l  e x p e r t s  a n d  i m  p l e  men ted  wi thout  

a t t e n t i o n  to  user training a n d  o r i en t a t ion .  Novice u s e r s  are left t o  c o p e  wiLh 

s y s t e  m s  which t h e y  of ten f ind  c u m  b e r s o  m'e, inf lex ib le ,  a n d  incons lv t en t  wi th  

e s t s b l i s h e d  rout ines .  In many cases, t h e s e  s y s t e m s  p rov ide  on ly  a marginal 

pay-back in terms of i n f o r m a t i o n  access or u w t y ,  fostering p e r c e p t i o n s  t h a t  

a d a p t i n g  to t h e  new s y s t e  rn is u l t i m a t e l y  a l o s i n g  proposi t ion.  In t t t yp i ca lv  

c a s e s  of MIS f a i l u r e ,  peop le  h a v e  r e sponded  to  s u c h  conditrlons by s i m p l y  

abandonir ig t h e  s y s t e  m a n d  r e v e r t i n g  t o  proven  m a n u a l  p rocedures .  E m ployees rn ay 

r e f u s e  t o  fol low r e q u i r e d  p r o c e d u r e s  a n d  insist upon us lng  p a p e r  fUes i n s t e a d  of' 

e l a b o r a t e  ( a n d  e x p e n s i v e )  d a t a b a s e s .  R e l u c t a n t  m a n a g e r i a l  u s e r s  m a y  i g n o r e  pLles 

of un-sol ici ted o u t p u t  a n d  c o n t i n u e  to  o p e r a t e  w i t h o u t  t h e  benef'it of' "the mos t  

I up  t o  d a t e  i n fo rma t ionv .  L o w e r  l e v e l  e m ployees,  who m a y  b e  unab le  to avo id  t h e  

t echno logy ,  t h e  e n t i r e  s y s t e m  c a n  e a s i l y  be d i sab led  by a n  a c c u r a t e l y  rnlsplaced 
- 

p a p e r  c l i p  or h a i r  pin. 

Thus, p r o b l e m s  i n  gaining a c c e p t a n c e  of a u t o  ma ted  s y s t e m s ,  in obtaLnLrlg 

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



ins tances  of sabotage,  are frequent ly  observed among  examples  of M I S  fa i lure  

( ~ i c k s o n  and Simmons, 1970). The persistence of such  difficulties well i n t o  the '  

t W d  decade of IS development (see, for example, McCosh, 1984; Rudelius, - et al, 

1982; Lucas 1987) clearly indicates t h e  presence of a problem of considerable 

i m  por t  f o r  coritlnued application of t h i s  technology. 

How ev&?r, many sys t e  rn s have  been en thwiak lca l l y  received by e m ployees and 

have shown evidence of fultilllng t h e i r  potent ia l  a s  useful too ls  (Lucas, 1975, 

1987). These successes  re inforced t h e  i dea  t h a t  OIS diff icul t ies  are n o t  inheren t  

in t h e  technology itself, but arise from specific implementat ions  of the 
f 

technology; a view which has  spurred extensive research  t o  iden t i fy  t h e  most 

effect ive  m eans  of developing and i r n  ple m ent ing inform ation' technologies  within 

organizations- ( for  example,  Cerullo, 1979; Faerber  and RatJifY, 1980; McCosh, 

1984). Thls research has  begun t o  identify a number  of f a c t o r s  which a f f e c t  t h e  

, outcomes  of sys te  m development and i m  ple m entation,  among which procedures f o r  

inform ation system design have figured highly. It Is t h e  process  of designing 

specif ic  applications of informat ion technology which Is t h e  f o c u s  of t h e  presen t  

study. 

Many c r i t i cs  have a t t r ibu ted  problems i n  t h e  imp lemen tauon  of  

organizat ional  information sys tems  t o  t h e  fai luce of  design processes to  cap tu re  

t he - - ac tua l  h f o r  mation needs of par t icular  users  and  t r ans l a t e  t h e s e  i n t o  

appropria te  t echnica l  specifYcations (eg. R udelius, et  al, 1982; M c Cosh, 1984). 

When sys t ems  are implemented which do  no t  fulfFU t h e  a c t u a l  needs  o f  t h e  user, 

it should be no surpr ise  t o  observe t h e  r ange  of unfavorable responses  described 

a b o v e . 3  en  employees  a r e  asked t o  work with s y s t e  m s  which i m  pose s t r ange  and 2 
cu  m berso m e ways of a c c o  rn plishing fa m i l i a r  tasks it is little wonder t h a t  t hey  may 

r e v e r t  to manual m othods. 

One of t h e  m o s t  widely repor ted  exp lana t io l ?~  f o r  problems in 01.5 design is 



t h a t  sys t em des igne r s  a n d  t h e i r  p rospec t ive  c l i e n t s  o f t e n  occupy  very  d m e r e n t  

worlds of exper ience .  By i m  pl lcat ion,  t h e  way e a c h  i n t e r p r e t s  o rgan iza t iona l  

s i t u a t i o n s  a n d  c o n s t r u e s  t h e s e  i n  terms of in fo rmat ion  r e q u i r e m e n t s  w i l l  'be based\ 

o n  ve ry  d i f f e r e n t  sets of background,  training and interests, 

Resea rch  h a s  sugges ted  t h a t  manager s ,  a n d  des igne r s  , d i f f e r  in a nu m b e r  of 

ways  which c a n  affect t h e  i n t e r p r e t a t i o n  of des ign  i s s u e s  a n d  situat.Ions. Areas 

of d i f f e r e n c e  which a p p e a r  to  h a v e  some r e l e v a n c e  i n c l u d e  a t t i t u d e s  a n d  v a l u e s  

( ~ a i s e r  a n d  Srinivasan,  19821, personal i ty  (Kaiser a n d  Bostrom, 1984), training 

a n d  profess ional  e x p e r i e n c e  ( M c Alister a n d  H alla m , 1980; Lapointe ,  l982),  

cogn i t ive  s t y l e s  ( Doktor,  1978; Rucks  a n d  Ginter, 19821, a n d  u s e  of  spec ia l i zed  

professional  B r g o n  ( F a e r b e r  a n d  R a W f ,  1980; H a-riton, 1986). 

While such  d i f f e r e n c e s  may r e p r e s e n t  minor o b s t a c l e s  individually, 

co l lec t ive ly  t h e y  c o n s t i t u t e  a s u b s t a n t i a l  b a r r i e r  p r e e n t i n g  des lgne r s  a n d  u s e r s  

f r o m  c l e a r l y  unders tanding t h e  n a t u r e  a n d  r e q u b e m e n t s  o f  e a c h  o t h e r s t  work 

(Kaiser a n d  Srinivasan,  1982). Within t h e  design p r o c e s s  t h i s  is t h o u g h t  to 

c r e a t e  misunders tandings  a b o u t  t h e  i n f o r m a t i o n  r e q u i r e  m e n t s  to  be  s a t i s f l e d  by 

t h e  s y s t e m  under  d e v e l o p m e n t  a n d ,  if unchecked,  to t h e  i m p l e m e n t a t i o n  of s y s t e m s  

which fail t o  provide  t h e  i n f o r m a t i o n  t h a t  manager s  a n d  o t h e r  pernormel a c t u a l l y  

r e q u i r e  t o  o t h e i r  work' (Bost rom a n d  Heinen, 1977). 

The  e x i s t e n c e  of a Yam munica t ion  g a p v  o f  this kind b e t w e e n  m a n a g e r s  a n d  

informat ion  s y s t e m  des igne r s  h a s  been  a n  h u e  of c o n c e r n  t o  OIS r e s e a r c h e r s  f'or 

n e a r l y  t h r e e  decades .  A s  e a r l y  as 1965, Churchman  a n d  S c h a i n b l a t t  a r g u e d  t h a t  t h e  

des ign  p r o c e s s  e n t a i l s  a f u n d a m e n t a l  proble rn of unders tanding b e t w e e n  t h e  

t e c h n i c a l  e x p e r t i s e  of t h e  d e s i g n e r  a n d  t h e  p r a c t i c a l  n e e d s  of t h e  manager. 

Ackoff (1967)  e l a b o r a t e d  t.i?is ana lys i s  by sugges t ing  t h a t  observed M E  

deficiencies were a direct result of e r r o n e o u s  a s su  m p t ions  m a d e  by syste m 

d e v e l o p e r s  a b o u t  m a n a g e  rn e n t l s  inform a t i o n  r e q u i r e  ments. Since t h e n ,  t h e  ques t ion  . 



of M I S  designers1 ability t o  understand and effectively respond to  managements1 
A. 

Information needs  has  been a - recur r ing  t h e m e  &or both prac t i t ioners  and  

researchers,  fbequently couched in terms of poor c o  m m unication ( Mc Alister a n d  
\ 

Halls m ,  1980; Bostro m and  ~ e i n e n ,  1977s Kaiser and Bostro m ,  1984; Guinan, 1986). 

W hile It 1s widely belleved t h a t '  c o  m m unication proble m s  represen t  a significant 

barr ier  -bo OIS development, research  on  t h e  fundamenta l  na tu re  of those  problems 

has  Jeen sparse. Pract i t ioners  seem con ten t  to publish admonitions t h a t  designers 
.5 2 

and mtanagkrs develop more e f f ec t i ve  com m unicat ion skills, w i t m u t  carefully 

invegtigating t h e  e x a c t  na tu re  and e x t e n t  of t h e  problem (Lapointe,  1982; 

Hariton, 1985). Although researchers have t aken  a more critical look a t  t h e  
> 

proble m , only a 3 m a l l  nu m be r  have tack led  OIS corn m unication issues  head on. A m ong 
-'& 

these ,  t h e  e m p h p i s  has,k%en t o  isolate specif ic  co  m m unication behaviors which 
4 

distinguish e f fec t ive  from ineffect ive  designers and which may heip  to overcome 
* a 

specif ic  problems in rn utua l  understanding (Kaiser and Bostrom, 1984; Guinan and 

Scudder, 1987). 

W Nle such  s tud ies  cont r ibu te  to o u r  understanding of t h e  problem, none h a s  

a t t e  In pt6d t o  provide a n  .analysis ~f t h e  underlying causes of OIS design' probre m s 

construed specifically as i rob l e  m s  c o  m munication. Few s tudies ,  for example,  

1 cri t ically eva lua te  t h e  way i n  which O I S  design opera tes  as a b r o c e s s  o f  
- 

c o  m m unication i n  its o w n right. A m ong thpse,  only a .  handful  have considered t h e  

broader soc ia l  and organizat ional  con tex ts  in which t h a t  process is e m bedded, and 

none have sought  t o  understand how specif ic  a spec t s  o f  OIS co m m unication problems 

may a r i se  a s  a product of these  larger soc ia l  and  organizat ional  forces. Without 

t h e  benefit of research  a r t i cu la t ing  t he se  broader  dim ensions of t h e  problem, t h e  

effort to co r r ec t  OIS design proble m s  may remain  confined to  a n  examinat ion of 
d 

m ore superf ic ia l  a spec t s  o f  t h e  problem. 

The development of a conceptua l  model describing t h e  ro l e  which broader  



c o n t e x t u a l  factors may h a v e  i n  c r e a t i n g  co m m unicat ion b a r r i e r s  in t h i s  setting is 

t h u s  a n  i m p o r t a n t  s t e p  t o w a r d  unders tanding t h e  underlyi& n a t u r e  of OIS design 
* J  

problems. ~ \ o  t h e  e x t e n t  that s u c h  a model  c a n  desc r ibe  t h e  f u n d a m e n t a l  n a t u r e  of 

com m unica t ion  problems occur r ing  in  t h e  design >on tex t ,  a n d  c a n  identifly t h e  

condi t ions  underlying t h o s e  problems,  we w i l l  b e  in much s t s o n g e r  p t ion  to  
+ 9 

s e e k  e f f e c t i v e  solu t ions  to  t h o s e  dirr icul t ies .  

This  t h e s i s  s e e k s  to deve lop  a n d  empir ica l ly  test s u c h  a model, using an 

' t l In te rp re t ive t t  view o f  co m m unica t ion  as a primary'  background a g a i n s t  w Nc p 
a n a l y z e  specif'ic f e a t u r e s  of t h e  design process. By cons t ru ing  OIS design a 

p rocess  of conveying a n d  t r a n s l a t i n g  sys tem requ i re  m i n t s  f t o m  t h e  p r a c t l c  

a unders tanding of t h e  m a n a g e r  to t h e  t e c h n i c a l  unders tanding of t h e  &stem , 

developer ,  this pe r spec t ive  directs a t t e n t i o n  t o w a r d s  a s p e c t s  o f  t h e  d e a n  \ 
\ 

process  which a f f e c t  t h e  e x t e n t  a n d  qual i ty  of unders tanding be tween  t h e s e  

groups. Of  p a r t i c u l a r  i n t e r e s t  i n  this s t u d y  are specif'ic f e a t u r e s  of' t h e  socia-l 

and.  t e c h n i c a l  c o n t e x t s  o f  OLS design which a p p e a r  t o  create ba r r i e r s  to 

unders tanding b e t w e e n  u s e r  and  des igner  groups. The  model  developed in t h b  s t u d y  

t h u s  s e e k s  t o  expla in  t h e  p rocess  by which t h e s e  c o n t e x t u d l  f a c t o r s  c o n t r i b u t e  to  
- 

i 

prob lems  ,of unders tanding which underl ie  many OIS fgilures. By providing t h i s  

explanat ion ,  t h e  model  o f fe r s  ins ight  i n t o  t h e  n a t u r e  of p e r d s t e n t  d e a n  _i 
problems,  a n d  may help  t o  u l t ima te ly  a l l e v i a t e  s u c h  problems. / 

S y s t e  m Design as Co m m unica t ion  

A more de ta i l ed  examina t ion  of t h e  problem of unders tanding b e t w e e n  

des igners  a n d  use r s  wffl b e  use fu l  in  o r d e r  to clarif'y t h e  s p e c i f i c  f o c u s  of tNs 

s tudy.  W e begin by i d e n t i f y h g  two c h a r a c t e r h t i c s  of' Inform a t i o n  s y s t e  rn design 

which N h h g h t  t h e  f u n d a m e n t a l  role of corn rnunication i n  t h e  design process  and  



t h e  impor tance  of mutual  understanding betw-een designers  and  users. The  flrst 
* 

L 

charac te r i s t i c  concerns  th; uaique na tu r e  -of co m puter-based -inform a t ion  s y s t e  ms .  

For m ost managers, t h e  appl icat ion of technology to  dif'femnt funct ional  areas of 
. 

t he i r  organizations presents  little challenge. Most managers  are reasonably well 

versed in t h e  deve lopment  which enable  employees  to u se  technology 
1 1,  , 

In fulfillLng organizat ional  go&. Knowing t h e  c a p a b u t i e s  and l imi ta t ions  of 

t h e  specifYc machinery, t h e  development  of procedures  Is simply a matter of 

derining how those  f e a t u r e s  are t o  b e  utilized. For  many managers however, 

compu te r  tkchnology presen ts  s6mething o f  a n  anomaly. Computers  d o  n o t  have 

- uniquely definable f u n c t i o k  in t h e  sam e way t h a t  o t h e r  kinds of machinery do. A s  

W e izen bau m ( 1 976) argues ,  c o  mputers  are designed to b e  ffuniversal  m achinestf  

(p.60): t h e i r  primary function is t o  simulate t h e  operat ion of o t h e r  kinds of 
* 

technologies, as defked by given so f twa re  programs. Thus, for example ,  word 

r- 
processing programs provide ins t ruc t ions 'which  enab le  a compu te r  t o  ope ra t e  "as 

if" it were a typewr i te r  (with s e v e r a l  added fea tures ) ,  and  ma thema t i ca l  software 

provides ins t ruct ions  f o r  t h e  compu te r  to s imu la t e  a very  sophisticated adding 

machine. W Nle t h e  compu te r  a d d s  s o m e  of ,its own unique c h a r a c t e r  to t h e  

performance of t h e s e  funct ions  ( ex t r emes  of speed  a n d  s t o r a g e  capaci ty ,  f o r  

example)  t h e  kind of function t h e z o g l p u t e r  per forms  is essential ly dependent  on 

its progm m ming. 

It iS this a s p e c t  of compu te r  technology which init ial ly creates t h e  need 
ei 

for a deta i led process of sy s t e  m design as a n  i n i W  s t e p  in t h e  implementa t ion  

of t h e  technology. Since t h e  compu te r  h a s  n o  djs t inct  func t ions  of fts own, t h e  - 

spec i f ic  operat ions  t h a t  it ls to fulfill. in a given case m%t b e  deflned pr ior  

t o  its iqp lementa t ion .  This f requent ly  places  t h e  prospect ive  u se r  in t h e  awkward 

position of having t o  envision a set of po ten t ia l  appl icat ions  for a tool with 

which s / h e  may as y e t  have n o  prac t ica l  experience. Without knowing t h e  e x a c t  



functions the new computer w i l l  perform, nor the particular w i y  i n  which t h o s e  

functions w i l l  be carried out, the user mus t  anticip- how $he (Ar Wh sr  

e m ployees) w i l l  use the computer to fulfill organizauonal go-a Unless the 

prospective user is also a skilled co m puter ' progra m m er, thls initial projection 
m 

of user needs m ust  then be co m m unicated to another individual to  be used i n  

creating the working syste m . Since m anagers and progra m m ers work w i t h i n  

funda m entally dif'ferent worlds of experience, the user's original practical. i 

understanding of  what the system w f f l  do must  tirst be translabed into technical 

terms which the program m er w i l l  recognize as  speclflcations fd&o*murlng a 
,?. - ,  

. a. 

particujar system. These speciflcations are then re-translated into - 
machine-readable code to  create the programs on wNch the system w f f l  operate. 

What this means, In effect, is that the initial identification of needs u t  forth B 
by the manager must undergo a t  least two significant transformations on its way 

to being incorporated into a working system. 

The essential point here D that the inherent flexibility of computer 
a 

technology necessitates the introduction of a complex process of translation and 
. -  

interpretation through which t h e  technology can be implemented within a specifYc 

or&anization. For t h e  technology to  effectively fulfill organizational go&, a 
* 

signiricant gulf must be bridged between the manager's practical understanding of 
\ 

syste m require m ents and the precise technical specifications whlch a progra ~n rn er 

w i l l  follow to develop the actual systgm. The process of system design ental-ls a 
1 -. 

series of translations which provides such a bridgte. The linking nature of t h e  

4 - 
design process is illustrated below In Figure 1.1. 

In its capacity as  a bridge between the practical understanding of the 
$ 

manager and the exacting requirements of the system developer, OIS deQn thw 

functions as  a process of corn municatior~ between producers and prospective users 

of OIS technology. The design process entalls a seri'es of organized procedures 



1 

w Mch enable information to  be  t ransferred f rom user  to developer,  and  a t  t h e  

same time t o  be re-cast in terms which t h e  developer can 'u se  to  cons t ruc t  t h e  

d e w e d  system. To t h e  e x t e n t  t h a t  this process p p v i d e s  a n  accurate movement of 
I - 

W o r m a t i o n  between these  groups, t h e  development of informat ion sys t ems  c a n  be 

expected t o  be  relat ively successful. A s  we have s e e n  however,  frequent 

difficult ies in obtaining sys t e  m s  which m a t c h  user require  m e n t s  a n d  expec ta t ions  

suggest  t h e  possibility o f  basic f l a w s  in exisxisting procedures for com municating 

this information. Because t h e  ,need for complex design procedures is inherent '  i n  

O I S  technology, continued develop ment of this technology w i l l  necess i ta te  a 

careful  understanding of t h e  ways in which this com m unication link c a n  be  made to  

function m ore  effectively.  

THE OIS 
DESIGN PROCESS 

Specl f 1 c Needs 
and Requl rements 
Formuluted I n  the 
Managerial Frame 

o f  Reference 

, The C a p a b l l l t l e s  
and Requlrenments 

o f  Computer Technology 
Def lned by the  Technical 

Frame o f  Reference 

Flgurr  1.1: The Bridging Role o f  OIS Design 

A second a spec t  of"the OIS design process fu r the r  i l luminates  tHe na tu re  of ' * 
c o  m m unication processes and proble m s  in t h i s  context.  Although t h e  process  of 

rn oving inform at ion between designers and  users  harbors s e v e r a l  po ten t ia l  
\ 

diff'iculties, t h e  prospect of obtaining mutual understanding between t h e s e  groups 

is fu r the r  corn pUcated by t h e  unique qual i t ies  of t h e  corn modity which computer  

s y s t e  ms assis t  t h e  organization in m anaging, na  m ely, inform ation. Infor  m a t ion  - 
and its use within t h e  organization is both t h e  sub jec t  abou t  which managers and 

sys t ems  developers - m ust  u l t imately  com municate, as w e l l  as t h e  m e a n s  of 

conducting t h a t  co m m unication. The' unique proper t ies  of inform'ation within human 

and organizat ional  con tex t s  thus have a n  impor tan t  bear3ng on  t h e  abJlity of t h e  



design process to ,achieve com mon understanding between designem and users. It' 

information were a tangihle com modity that could be transported directly fk'6 m 

manager to program mer, the design process would be without diffkulty. What we 

actually "transportn in  co m m unication is not t%nform ation" how ever, b u t  ' the  raw , 

unprocessed "datau of sensory experience, onto which we impose our own internal 

frameworks to  select meaningful patterns. In other words, incoming data is 

converted to  information internally, through a process which attaches value to 

selected aspects of -experience. Information can t h u s  be defYned - ~ t s  data rendered 

m eaningf u l  through association with individual  values. 

The import of this dlstinction lies i n  the essential individuality of 

m ea+ If data com es meaningful primarily in relation to individual goals a n d  "e 
values, what constit)ltes inform ation for one individual m ay re m ain 

un-ciifferentiat*dLa for another. While we day p u t  considerable effort into 

ensuring that our m eanings parallel those f our partners, the fact re mains that 

what Is meaningful for one may be of little consequence for another. . 
If we accept this characterization of inform ation, several i m  portant 

s' 

implications are evident for OIS design. To begin with, determining the 

inform ation needs of individuals within the organization appears far more 

difficult,than it first migh t  seem. If it ls unclear exactly which elements of 

the ongoing flow of data different employees utilize as  Ynformationt, it w l l l  be 

Uf icul t  to  determine what the information requirements wFU be. Without an 

intimate' knowledge of how each person approaches their specific- tasks, the 

m anager r i s k s  i m  posing a mistaken interpretation of otherst inform ation needs i n  

a t te  m pting to describe syste m require m ents. 

If the problem of interpreting information needs poses a threat. to  effective 

design within the organization, the potential for difficulty is even greater when 

that task rests in the hands Sf an exkerndl party. When we entrust external 
*& t 
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experts to manage the design process, we introduce significant problems in the 

accurate interpretation of design inform ation as it passes from manager to 

designer, and then among the variow professionds who undertake specific design 

tasks. When we add to tNs the fact that the systems experts who undertake this 

task w i l l  likely be far m ore experienced in, the world of computers than that of 

the spec45c. organization, then the likelihood for errors in interpretation and 

understanding are m @tiplied. U nder such conditions, the prospect that the syste m 
- 

will accurately reflect the organization's actual requirements appears rather 

What t M  discussion reveals is the problematic nature of the com munication 
. . 

process underlying OIS design. When we consider that individuals with very 

dif'ferent trahlqg and experience m ust interact together to accomplish the design 
L 

process, the potentidl for ,inaccurate or distorted interpretations of syste m 

requirements is apparent. The large number of f e u r e s  reported in the literature 

might be considered testament to the great difficulty faced in  achieving 
1 . . 

understanding between designers and users. 

Both aspects cf OIS design discussed in this section point toward the 

central im,portance of com mpunication processes as a basis for effective syste m 

design. Given this discussion, we may propose that the essential character of the 

design process is to provide a means of conveying and translating a specification 

of system requirements f h m  the practical world of the manager" to  the technical 

world of the syste m developer, and that the essential proble m is a fallure to 
\ 

reflect accurately the needs of managers in the completed system. Having 

formulated the problem i n  this manner, we can now begin to utline a strategy for 

addressing these -issues. 



A n Interpretive Analysis of 01s Design Proble m s 
9 

W e begin by identif'ying the general features of a theoretical perspective 

appropriate t o  the specification of t h i s  problem, and by providing a bMef 

description of the research design couched within that perspective. Orawing upon 

the lInterpretAvet tradition of social theory, this andlysis enables u s  to 
A d' 

4 
F ,  

identify speclfic features ih the broader context of OIS d e e n  wMch may :, 

illuminate co m m unication proble m s  in t h i s  setting. 

The formulation of OIS design problems outlined above is consistent w i t h  ad 

Interpretive orientation to  ward social theory ( ~ u r r e l l  and M organ, 1979: 28). This  

7 framework e m phasizes the subjective m eanings and experiences of individual actorbs 

a s  a basis for explaining social action. Interpretive theories describe social 

processes in terms of the subjective understandings which guide individ ualsJ 

engagement in social activities. Individual experience iy given m eaning largely 

in terms of interpretive categories derived fYom ongoing social activity. These 
- 

0 

interpretive syste m s  or "fra m es of reference" provide the bash for our 

perception of external reality a s  orderly, and for our understanding of the 

purposefulness of our own and otherst social behavior, both of which are 

essential t o  coordinated social action. 

Because indi!ddual fkames of reference (and perceptdons of reality) are 
- 

essentially unique, the question of ho w co m plex social activities are  

acco m plished is proble m atic. In general, interpretive theory suggests that 

, coordinated action is possible because sign@cant portions of experience occur 

within a stable social environment. This  means that as  h m e s  of reference 

develop, a significant body of shared knowledge is accumulated as  5 basls for 

coordinating action. This inform ation beco m es part of the tacit knowledge which 
1 L4 

me m bers of a particular co m m unity dorm ally possess a s  a*is for group 
/' 

 em bership, and provides the basis 0,; which collective activity Is undertaken In \ 



an apparently seamless and natural fashion ( B e r p r  and Luckman, 1966). 

Two co m ponents of thls shared knowledge a re  i m  portant for  coordinating 

social action. The first concerns the specific social organization within which 
\ 

tasks are acco rnplished. Most complex activities are  undertaken by aslgning 

specific roles to individuals. Within the com munities which undertake such 

activities, distinct sub-groups perform s p e c w e d  functions i n  the service of 

overall goals. Knowledge of the various types of individuals involved in  an 

activity, and the range of ttypicall behavior to  be expected from each, allows 
' 9 

, individuals to coordinate their actions to  w a r c f  a collective purpose. 

The second component concerns the use of specif'ic techniques and procedures 

for accomplishing the task a t  hand. Within any group, specific ways of working 

typically become accepted as the norm. While these may not be the only way of 

accomplishing the task, nor even the most effective, they are  ,procedures which 

have evolved historically and which adequately serve the needs of the group. 

Knowledge of' accepted methods and procedures is essential if one 9 to be seen a s  

contributing appropriately to  the task. - 
W ithin the interpretive tradition then, individuals function largely within' 

the existentially isolated universe of their own frames of reference, bu t  are  

able to  pa*ipate in complex social activities on the basis of an accum dated  

body of shared knowledge. The la t ter  enables the individual to  participate in the . 
'91. 

practical activities of a specifk com munity i n  a manner that s/he and others 

w i l l  perceive az 'normal and effectivet. 

T h i s  perspective is useful i n  describing i m  portant aspects of corn m unication 

within OIS design, and in suggesting a -speciPlc focus for  an empirical study to  

Lllu minate proble m s  in th i s  area. To begin w i t h ,  the discwsiQn above suggests a 

unique interpretation of co m m unication processes operating within OIS design. A s  

we have suggested, designers and users frequently occupy distinct fields of 

13. 



experience, and so  can be expected to  operate w i t . h i n  signLficantly difYet~nt 

frames of reference. If this is the case, the 'gulft which t h e  design process 
7 

mus t  bridge can be understood essentially as that between these distinct f'rames 

of reference. The essential problem in system design, in other words, ls one of 
1 

- facilitating the transmission of rn eanings ink@Uy constructed w i t h i n  a 

managerial fka me of reference t o  the distinctly different technical f'ra m e. W hen 

this process is successEul, sufficient com mon understanding is achieved between' 
-4- 

$he two frames t o  enable descriptions of organizational and managerial needs to 

be effectively translated into technical specifications, T h i s  success h 

manifested in practical terms by the development of a system which matches the 

users actual requirements. By the same token, problems in corn pleted syste n~s may 

be due in p a r t  to  - t h e  failure to  establish shared understanding between these 

fra rn es of reference. 

Evidence of various individual and cognitive dif'f'erences between m anagerial \ 
and technical groups tends to  support the suggestion that dis tbct  fkames of' 

reference are a t  play within the design process. When it Is effective, the design 

process s h d d  bridge these frames and enable designers 

their understanding of syste rn require m ents. Conversely, 

information systems to  fulfill user requirements may be 

which prevents such understanding fro rn occurring, 

The Advantage of formulating O I S  d e a n  problems 
d 

and users to  coordinate 

the f'ailure of 

indicative of problems 

i n  tNs  way Is that it 

focuses attention to  ward the d e a n  process itself, and not to ward speclflc 

corn munication behaviors which managers and designers use in 0 s  planning  and 

develop rn ent. W hile specific behaviors help to  enact the design .process, the 

discussion above suggests that t h e  co m m unication difficukies underlying OIS 

failure are to  be found within the social and technical structure of the d e a n  

process itself, and not s i m  ply in the actions of those who conduct that process. 
* 

14.  



Moreover, t h e  interp*tive o r i en ta t ion  is also helpful  in spec i fy ing  p w c u l a r  

a s p e c t s  of t h e  design process  t o w a r d s  which more detallled inves t iga t ion  might  

usefully be di rec ted .  The  analys is  a b o v e  s u g g e s t s  t h a t  Bhe basi3 for coordinatdng 
- 

t h e  process  o f  sys tem d e a n  should b e  s o u g h t  within {he b roader  social c o n t e x t  

In which t h e  design process  ls enacted.  In par t icular ,  an analysis' of t h e  s o c i a l  

organizat ion of  design professionals  ar.d t h e  set o f  t e c h n i c a l  p rocedures  used t o  , 

conduct  design processes  should af ford  considerable  ins ight  into t h e  underlying 

c a u s e  of proble m s  i n  s y s t e  m design. Where ev idence  of OIS fa l lu re  is present ,  it 

should be  possible t o  l o c a t e  within t h e s e  a s p e c t s  of t h e  design cont- t h e  bas is  

f o r  a breakdown i n  unders tanding which would c o n t r i b u t e  t o w a r d  proble m s  in 

bridging rn anager la l  and  t e c h n i c a l  frames of re fe rence .  , 

The i n t e r p r e t i v e  pe r spec t ive  t h u s  sugges t s  a n  a p p r o a c h  t o  t h e  inves t igat ion 

of OIS design problems r a t h e r  d i f f e r e n t  f r o m  t h o s e  which h a v e  been employed t o  

date .  In par t icular ,  it s u g g e s t s  a n  inves t igat ion o f  how a s p e c t s  of t h e  s o c i a l  
1 

organizat ion of t h e  design corn munity a n d  t h e  t e c h n i c a l  t o o l s ' a n d  p rocedures  6f 
1 

C 

s y s t e  rn design m a y  c o n t r i b u t e  to  problems o f  unders tanding be tween  distinct 

rn a n a g e r i a l  a n d  Lechnical &a mes of re fe rence .  In l i g h t  of t h e  earlier suggest ion 

t h a t  s y s t e  m design is fundamenta l ly  corn m unicat ional  in na tu re ,  this approach  may 

prove par t icular ly  usefuL S ince  it is t h e  design p rocess  itself which creates 

t h e  bridge be tween  t h e s e  separate s p E r e s  o f  human  ac t iv i ty ,  it is within the 

s t r u c t u r e  of. t h a t  process  t h a t  we should s e e k  a n  unders tanding o f  co m m unicat ion 

brea  kdo w n. 

T h e  Focus and Design of t h e  s t u d y  

- The p resen t  s t u d y  seeks t o  i l lumina te  t h e  n a t u r e  o f  com munication problems 
- 

w i t h i n  OIS design in t h e  manner  sugges ted  by t h e  ana lys i s  out l ined above.  Our  
> -- 
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purpose is to  examine the br&der social and technical contexts of systems design 

in an effort to  describe how specific aspects of those contexts contribute toward 

the creation of barriers to  corn munication and understanding w i t h i n  the design 

process, focusing on aspects of the social organization of the design corn rnurlity, 

and on the use of specific technical design tools. The aim of' the investigation 

is to illuminate the process through which such problems arise, so that steps 

might be taken to  alleviate them. 

,-x Thls novel approach to the problem necessitates an exploratory approach, 
- 

developing, an initial m ode1 which describes how major features of the design 

context contribute to co m rn unication breakdowns bet w een designers and users. The 

model seeks to  illuminate the mechanism through which specific forces i n  the 
b 

social and technical context of systems design ultimately lead toward breakdowns 

in com munication which underlie some OIS failures. 

The pop,ulation from which e rn pirical data Is drawn is the corn m u n i t y  of 
a . *  j 

I professionals whose work is to  design' and implement information technology for 
\- 

organizational uses. This  group consists pr im a d y  of rn anagers of infor rn ation 
P 

syste rn s depart m ents in large organizations, syste m s analysts and progra rn m erst and 

so rn e free-lance corn puter consultants. The focus on this professional corn m un i ty  

reflects the idea that the design process itself constitutes the corn rn unication 

link of interest. Since the professional activities of th is  com rnunlty enact the 

corn rnunication 'bridge' between managerial and technical frames of reference, ttlis 

population was deemed appropriate for the purposes of t h i s  study. 
V 

The s t u d y  follows a three-stage procedure in developing and t e s thg  t h e  

conceptual model discussed above. The first stage involves a revlew of' the 

literature to  provide essential background information and illuminate current 

understandings about the process of syste m design and-'%he nature of corn m unicatlon 

problems within that setting., The second phase of the s t u d y  undertakes the 



inltlal d e v e l o p m e n t  of a m ode1  based o n  d a t a  o b t a i n e d  in a series of f o c u s e d  

i n t e r v i e w s  wi th  des ign  professionals .  T h e  data 'co l lec ted  is used  to  defYne 

s p e c i f i c  com p o n e n t s  of t h e  O I S  des ign  c o n t e x t  which a p p e a r  to affect t h e  qua l i t y  

of com-m unica t ion  i n  t h a t  c o n t e x t .  

T h e  t h i r d  phase  of t h e  i n v e s t i g a t i o n  invo lves  t h e  c o l l e c t i o n  a n d  a n a l y s i s  of 

a d d i t i o n a l  d a t a  to f u r t h e r  refhe a n d  v a l i d a t e  t h e  model. A q u e s t i o n n a i r e  is 

deve loped  us ing  t h e  m o d e l  t o  define specifYc var iab les ;  data o b t a i n e d  from a 

s a m p l e  of' n ine ty- two des ign  p ro fe s s iona l s  are t h e n  a n a l y z e d  to  p rov ide  a n  

e m p i r l c a l  a s s e s s m e n t  of t h e  m ode l ' s  val idi ty .  

The  r e s u l t s  of thls i n v e s t i g a t i o n  p rov ide  s e v e r a l  u s e f u l  i n s i g h t s  into t h e  

n a t u r e  of t h e  des ign  p r o c e s s  a n d  t h e  t y p e s  of i n f l u e n c e s  u n d e r  which it o p e r a t e s .  
Q 

T h e  t w o  - pr inc ip le  f g ~ c t o r s  ident i f ied  in t h e  p rev ious  d iscuss ion  proved ,  as 

e x p e c t e d ,  t o  h a v e  a signif'icant i m p a c t  o n  t h e  n a t u r e  a n d  quaJ i ty  of com munica t ion  

p r o c e s s e s  i n  t h e  des ign  c o n t e x t .  A n u m b e r  of s p e c i f i c  c o n c l u s i o n s  are d r a w n  k u > m  
.- 

t h e  s t u d y  c o n c e r n i n g  t h e  g e n e r a l  n a t u r e  o f  com munica t ion  in t h e  des ign  c o n t e x t  

a n d  t h e  critical role this p r o c e s s  p l ays  in t h e  e f f e c t i v e  i m p l e m e n t a t i o n  of 

o r g a n i z a t i o n a l  infor ma t ion  s y s t e  m s .  T h e  s t u d y  c o n c l u d e s  wi th  c o n s i d e r a t i o n  of 

s e v e r a l  m ajor i rn p l i ca t ions  r e g a r d i n g  m e t h o d s  for i m  p rov ing  t h e  q u a l i t y  of OISc 

I .  

des ign ,  as well as for f u r t h e r  r e s e a r c h  into this c o m p l e x  a n d  i n t e r e s t i n g  

proble  m . . ~ 
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CHAPTER TWO: Communication and System Design: A Review of. the Literature 

0 vervie w 

The first stage of this s t u d y  

research and corn m entary in  three 

Failure; (2) explanations for these 

entails a literature review 

major areas: ( 1 proble rn s 
,.* 

problems; and (3)  research 

s u m  m a ' r i z i n g  

associated w i t h  M I S  

on c o m m unication 

witkf i r i  the syste m design context. The review provides infor m ation corlcerning the 

pwticular nature of IS design problems, as well as  an assessment of research 

suggesting an alternative approachs to the proble m . W e begln with a description 

of the literature reviewed. 

The Literature 

The literature surveyed in this  chapter includes empirical studies and 

reviews of research fro m acade mic journals, theoretical studies of' issues and 
- 

trends in computing, as well as an extensive body of professional literature. - 

Acade mic journals revie wed included those in rn anage m ent and syste m s  science, 

organizational behavior, mci610gy and related social sciences, 'as well as 

com munications. The review covers materldls published since the mid-Sixties and 

continuing u n t i l  the time of dfiting. 

The q u a l i t y  of the literature is generally disappointing. Much of the 

m aterial describing OIS proble rn s originates wi th  prac>titioners - p r l  rn arily 

managers, data processing professionals, and M I S  consultants - an$ as a result, Jy 

'7 

generally not derived fro m syste rn atic, theory-based research. Ln rn any cases, 

problems have not been defined with reference to any theoretical framework. M uch 

of this work f a U  into the class of studies which KUng (1982) descrlbes as 

un-critically p r o  m oting the advance m ent of co rn puter technol-ogy. A n '  indication of 

this is the fact that none of the studies critically examine the assu m ytion of 
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computer  technologyfs  basic applicabil i ty t o  managerial  work. 

The quali ty of research  repor ted  in t h e  l i t e r a tu r e  is par t icular ly  weak. 

Much o f  t h e  p r ac t i c a l  l i t e r a tu r e  is anecdo ta l  o r  based o n  single case studies. 

Where conclusions are based on empi r ica l  da ta ,  t hose  d a t a  are seldom co l lec ted  i n  

a sys te  matic o r  controlled manner. In many studies,  m ethodological  raise 

doubts about  t h e  validity of results. 

Recent  work.  addressing c o  m m unication issues  in OLS design is so* &ha t  
.4 

better. Many s tud ies  demons t ra te  greater concern for r igorous  d a t a  collection and 

analysis, and are likely t o  provide more re l iable  resdts. Unfortunately,  t h e  

narrowness of sdme s tud ies  t ends  t o  l i m i t  t h e  broader  ut i l i ty  o f  t h e  results .  

Because t h h  work cons t i t u t e s  only 'a s m a l l  portion o f  t h e  p resen t  

need f o r  addit ional  high-quality research  in this area is indicated.  

review, t h e  

We t u r n  now 

t o  a sum mary of l i t e r a tu r e  i n  t h e  three areas defined above. 

OIS Failure: The D i m  ensions of t h e  Problem 

An extensive  l i t e r a t u r e  exists under  t h e  rubr ic  of "01s failurett. This  

l i t e r a tu r e  has  grown s tead i ly  ove r  t h e  past  t w o  decades,  ind ica t ing  both t h e  

c o  m plexity of t h e  proble m and its i m  por tance  t o  r e sea rche r s  and  practi t ioners.  

An ear ly  focus  i n  t h i s  l i t e r a t u r e  was t o  document  individual  cases of fa i l ed  
- 

' O I S  develop merits ( W i l l i a m s ,  1964; Dearden, 1966; Hershman, 1968; Diebold, 1969). 

Ea r ly  recognit ion t h a t  O I S  fa i lu res  were more o f t en  t h e  resu l l t  of human r a t h e r  

then  t e chn i ca l  f a c t o r s  ( Dickson and  Sim m ons, 1970; Fae rbe r  and  p atliff, 19801, 

spumed a concer ted effort t o  understand t h e  na tu r e  of human responses  to  O I S  and  

t o  sugges t  m ethods  f o r  i m  proving s y s t e  m design and i m  ple m enta t ion.  

In t h e i r  1970 review, Dickson and  Sim mom ident i fy  three negat ive  responses  

among users: 



( 1) A voidance - ignoring the syste m and its output; refusing or m inimizlng 

involve m ent with the syste m ; 

(2) Projection - blaming the system for external difllculties such as 
- 

managerial or technical inco m petence; 

(3)  Aggression - attempting to  "beat the systemtt; outright sabotage. 

While these were hoted a t  all organizational levels, the authors note that 

aggressive responses were observed m ore a m ong individuals wi th  little control 
% 

over syste m use, whereas avoidance was m ore evident when use of the ayste m was 

discretionary (p.62-63). % 

Studies conducted in the 1970's and eafiy 1980ts provide further evidence 

that users were frequently dissatisfied w i t h  and resistant t o  their 01.3 (see for 
. 

example, Swanson, 1974; Edstrom, 1977; Alter and Ginzberg, '1978; King, 19788 
4 

Cerullo, 197-9; Faerber and R a W ,  1980; McCosh, 1984). These studies conslzt 

m M y  of individual case studies or comparative'. exa minations of selected 

i m  ple m entations. A m ong these, three major directions were pursued to identif'y the 

nature and Source of W-favorablef responses to the technoiogy: ( 1 )  investigation 

of responses a m ong lo w er level w orkers,' (2) investigation of m anagerial 

responses, ( 3) exa mination of related organizational bsues. M ajor fYndlngs are 

sum marized below. 

. A. W orkerfs Responses to  OIS 
n u 

Only a s m a l l  number of studies examine responses among lower level workers, 

presu mably because of the predominant em phasls on manage ment applications of IS. 

The technology does affect individuals in numerous clerlcal and operational 

positions however, and some difficulties clearly arise a t  this level. 

One group of studies suggests that Information technology ha3 produced a 

general ttde-skilllngv of low er-level positions ( Booth and Plo wright ,  1982; 

Cordell, 1985). Many jobs (eg. data entry, word-procesning) have become 



routinized as  

( 1 9 7 3 1 argues 

coupled with 

co m puter-related procedures and schedules have taken over. Kling 

that this contributes to  ward feelings r. of powerlessness which, 

threats to  job security. (Booth and Plowright, '19821, often creates 
4 

strongly negative responses a m ong lower level workers. 

Other studies suggest that information technology creates the potential for 

j o b  enrichment a m ong operational staff, contributing toward increased job 

satisfaction (Federico, e t  dl, 1980; Olson and Turner, 1985). Critical factors 

affecting this outco m e appear to  be a "user-orientation" a m ong syste m develop m ent 

staff, and the degree to w hic h organizational changes are  effectively addressed 

in implementing the system (Dem b, 1979). These f'indings add t o  the growing 

recognition that individual responses to  OIS are strongly 

i m  ple m entation procedures. 

B. M anage'm ent R esponses 

Managementst response to  OIS has also been cool, 

m oderated by 

though in  W e r e n t  ways 

and for different reasons. Managers have considerably more discretion over O I S  

use (KUg and Iacono, 19841, and as  a result, tend more passively t o  technology, 

for exa m ple by ignoring syste m output, avoiding training, or- not rewarding 

subordinatest use of the syste m ( Dickson and Sim rn ons, 1970). 

r There is considerable agree m ent in the literature concerning the basis for 

this lackluster response. A pro ble m reported throughout the lit,erature concerns 

the quality or u w t y  of the inform ation provided by such systems ( Ackoff, 1967; 

Cerullo, '979; Muer 1981; King and ~od&uez, 1981; Cheney and Dickson, 1982; 

King and Epstein, 1983). ~ a n j  managers feel  the information they receive s imply  

does not fulfill their requirements. 

According to one s t u d y  (Crescenzi and Reck, 19851, managers requLre 
i 

information w.hich is relevant t o  critical components of the i r  business, is 

reliable and timely enough for strategic planning, and is understzmdable. Because 



i n f o r m a t i o n  provided by OIS is typica l ly  a d e t a i l e d  s u m  mary  of o p e r a t i o n a l  d a t a ,  

o f t e n  p r e s e n t e d  a t  a l e v e l  of ana lys i s  i n a p p r o p r i a t e  to the problem st hand 

( R u c k s  a n d  Ginter, 1982; Lynch, 1984). Many manager s  have e l e c t e d  to &y o n  

t r a d i t i o n a l  a n d  o f t e n  more r e l i a b l e  s o u r c e s  of informat ion .  

S e v e r a l  s t u d i e s  s u g g e s t  t h a t  proble  rns In f;lfllling m magerst infdr matlon 

n e e d s  arlse k.o m inform a t i o n  s y s t e  m s  which e m body inaccurate assu  rn p t i ans  a b o u t  . 
the  n a t u r e  of manager i a l  work ( Ackoff ,  1967: Davis  and^ Grove,  1986). In a now 

classic article, A ckoff ( 19 67)  a r g u e s  t h a t  des igners  f r e q u e n t l y  a s s u  m e tha t :  
* 

( 1  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  which  most  m a n a g e r s  o p e r a t e  i n  t h e  
l a c k  of r e l e v a n t  i n f o r m a t i o n ,  ( 2 )  t h e  manager n e e d s  t h e  i n f o r m a t i o n  h e  
w a n t s ,  ( 3 )  if t h e  manager  h a s  t h e  i n f o r m a t i o n  h e  n e e d s  h i s  d e c i s i o n  
making w i l l  i m p r o v e ,  ( 4 )  b e t t e r  communica t ion  be tween manager s  i m p r o v e s  
o r g a n i z a t i o n a l  p e r f o r m a n c e ,  ( 5 )  a manager  d o e s  n o t  need  t o '  u n d e r s t a n d  
how h i s  i n f o r m a t i o n  s y s t e m  w o r k s ,  o n l y  how t o  u s e  i t .  ( p .  14 '0  

* 

Ackoff  s u g g e s t s  bhat  s y s t e m s  which reflect t h e s e  a s sumpt ions  t e n d  to flood t h e  

m a n a g e r  with t o o  much in fo rmat ion ,  fail to  condense  d a t a  into a conc l se  f o r m a t ,  

a n d  provide  little a s s i s t a n c e  for i n t e r p r e m g  wha t  Is provided. 
9s 

Evidence  s u g g e s t s  t h a t  p rob lems  of this kind are r e h t e d  to  a discrepancy 

b e t w e e h  t h e  n a t u r e  of manager ld l  dec ls ion  makhg a n d  t h e  n a t u r e  o f  c o m p u t e r  

technology.  Manager ia l  dec is ion  making is n o t  e L U  y r e d u c e d  to  s t r u c t u r e d ,  

p rogra  m m a b l e  procedures.  It o f t e n  invo lves  a b of f a c t u a l  In fo rmat ion  with 

-<. 

\ 
p e r s o n a l  va lue  j u d g e m e n t s  based  o n  little more t h a n  gossip, r u m o r  or hunches  

( Minzberg, 197 1; W e n t e ,  1933; -Pol lock ,  1983; Lu thans  a n d  Larsen ,  1986). ~ v e n  If* 

t h e y  provide  a p p r o p r i a t e ,  "facts a n d  f l l g ~ r e s ~ ~ ,  corn p u t e r s  rn a y  n o t  b e  c a p a b l e  of 
.P 

providing t h e  %oft t  i n f o r m a t i o n  managers typica l ly  r e l y  upon. 

These  p rob lems  are uniquely diffkplt  for t o p  execu t ives .  S t u d i e s  I n d i c a t e  

t h a t  OIS h a s  made few i n r o a d s  into t o p  decision making, a n d  is viewed with 
. 

cons ide rab le  s k e p t i c i s  m by senior m a n a g e  m e n t  (Spooner,  1980; Gruber ,  1982; 

Pr ice ;  1982; Mar t in  a n d  Winch, 1 9 8 4 b  One  r e a s o n  for this is t h e  essentially 



strategic focus  of execut ive  decision making '( Rucks and Ginter, 1982). Since 

most 0I.S are based on operational-level da ta ,  t h e y  offer little suppor t  for t h e  

long-range 6&e& planning which t o p  execut ives  do. Most execut ives  belleve 

t h a t  t he l r  information requi rements  are SQ corn plex and unstructured t h a t  

executive-level sys te  m s  re main qu i te  ineffective ( M artin and  Winch, 1984). 

The l i t e r a tu re  suggests  there fore  ' t h a t  while managers consider inform a t ion  

technology to be a useful  t o o l  within t h e i r  organizations, t hey  f'requently 

redst Aechnology t h e  mselves and seldom t r u s t  t h e  informat ion it supplies. 

However, variation in these responses suggests  t h a t  a number  of positive i m p a c t s  

c a n  be  real ized with LS technology (Jackson, 1970). A s  before,  t h e  use of a 

user-oriented develop m e n t  process and careful m anage  rn e n t  of organizational 

change appear  t o  be f a c t o r s  which most closely relate to  positive ou tcomes  among . 

m anagers  ( L ucas, 1 97 4; 1 986). 

C . Organizational Issues 

W Me OIS diMYculties a r e  revealed primarily through individual reactions,  
< 

of ten  t he se  &re indicat ive  of problems A t t h e  organizat ional  level .  Severa l  

au thors  (eg. Cinzberg, 1980; M arkus  and  Robey, 1983) use t h e  concept  of 

"Organizational Validitylt t o  descr ibe  quali ty of t h e  match between informa on 
9 

'b 
s y s t e  m s  and  t h e i r  organizational sett ings.  M a rkus  and  R obey ( l983:206-2 1 1) 

identify four  m ajor t y p e s  of organizat ional  validity which appea r  t o  usefully 

describe t h e  na ture  of par t icular  OX3 problems: 

( 1 )  User-System Fi t  - The autboiq ident i fy  t w o  d i s t inc t  dimensions of 

user-syste m Mt: (1) t h e  m a t c h  between t h e  sys t e  r and various characteristics of 
4 

t h e  individual, including personal a t t i tudes ,  values, and  cogni t ive  styles;  and- 

(21 t h e  match between t h e  system and t h e  individual's organizat ional  role o r  Job 
-- 

characterist ics.  When sys t ems  confl ic t  with e i t h e r  of these ,  users  are likely t o  

respond negatively. 



(2) Organization Structure-Syste m F i t  - The consistency between the syste m 

and the organization's formal structure, including its -task structure, 

rn anage ent and co rn m unication channels, as well as for ma1 control syste ms and 

decision rules; Inconsistencies between the technology and any of these are 
4 

viewed as  potential causes of OIS failure. Problems of this kind ar8e Uustrated 

in a study by Cheney and Dickson (1982) in which an informaLion system was found 

to make the c&cision en 9. m ent of m anagers increasingly progra m m ed and stable, 
I 

while not affect$ng the variety of the work being done. These were perceived as 
2 1 

negative changes% the users involved, contributing to lower - satisfaction w i t h  

the system itself as well as the job. 

(3)  Power ~istribuiion-system F i t  - Citing research by Kling ( 1  9781, and 

others ( ~ a r i f f  and '~albraith,  1978; Bjorn- Andersen and Pedersen, 198O), the 

authors suggest that any i m  ple m entation which upsets the balance of power - w ithln 

an organization will likely meet wi th  resistance. It may b e  that the strong 

resistance of middle managers is reflective of t h b  type of organizational 

.invalidity . 
( 4 )  Environm ent-Syste m F i t  - The final type 'suggests the im portar~ce of 

i matching the information syste m w i t h  the demands of the external environment. 
1:' 

Since .the work of Lawrence and Lorch (1967) it is recognized that particular 
0'  

organizational and m anagerial structures function more effectively under 

specmc environ mental conditions. d a n i z a t i o n  If a is effectively adapted to 

a dynamic environment, an inflormation system would have to be appropriately 

flexible to serve that organization. The inflexibility corn mon in many OIS no 

doubt creates this form of invdtidity in many executive-level systems. 

The issue of organizational va l id i ty  demonatrates that problems in the 

application of information technology may result fr%m factors at a broader h e 1  

of analysis. While mismatches between individual and system characterhtlcs do 
\ 



occur,  diffflculties in OIS tecrnology frequantly arhe f r o m  a n  inabil i ty to  meet I 

\ 

t h e  broader require ments  t he se  sys t e  m s  are expected to  fulfill. 
\ 

~ e s e a r c h  c i ted  above provides insight into t h e  na tu re  of so-called ' O I S  

falluresl. Unfavorable responses to OIS i m  ple m enta t ion appea r  to  b e  t h e  product  

of a mh-match between t h e  perceived needs  of t h e  individual user  apd t h e  
-, 

outcomes provided by t h e  technology. The conclusion appears  t o  b e  t h a t  if 

sys tems  impose unfamiliar methods of work, re move au tono  my and var ie ty  from t h e  

Job, o r  fall t o  provide required information,  individuals will l ikely n o t  

respond These results ind ica te  t h e  i g p o r t a n c e  offunderstanding and  

belng ab l e  to  represen t  t h e  user's requ i rements  within t h e  system design 

proc esi. 

f- 

Popular Explanations of  O I S  FBllure 

A major concern in t h e  l i t e r a tu re  h a s  been t o  explain t h e  r a n g e  o f  humar iTndr  

organizat ional  problems associated with O I S  technology. The professional 

l i t e r a tu re  contains  numerous analyses  o f  O I S  problems based largely  on c a s e  '' 

s tud ies  and exper iences  with fhdividual sy s t e  rn s ( fo r  exa  rn ple King, 1978; ~ e r u h o ,  

1979; Elam, 1979; Faerber  and R a w ,  1980: Miller, 1981). Many analyses  focus  

t h e  &me f o r  O I S  t roubles  toward one  of t h e  two major par t i es  in t h e  system 

d e a n  process. u s e p  t end  to  b lame designers for t h e i r  d imcu l t i e s ,  and 

designers blame users. Over time, t h e  appearance  of some com mon ground between . 

t h e  corn ba tan ts  has  enabled a broader  understanding of t h e  problem t o  e merge. A 

su  m mary of t he se  accounm provides what is now considered corn rn on wisdo m 
b 

concerning t h e  na ture  of OIS failure. 



,/-' 
A. T h e  T e c h n i c a l  Pe r spec t ive  

Within t h e  s y s t e  ms-oriented l i t e r a t u ~ ,  OIS proble m s  are usudll,y a t t r i b u t p d  
I 

t o  t h e  r e s i s t a n c e  which u s e r s  p u t  f o r t h  aga ins t  in fo rmat ion  technology (Swa Ison, 

(. 1974; M Uer, 198 1; Ginzberg  198 1; M a t h e  ws, 1984; H a r i ton ;  1985). S y s t e  m 'l 
I 

des igners  typica l ly  e x p e r i e n c e  OIS prob lems  in t h e  form of a backlash 'fVo m user%. 

This h a s  l e d  c o  m men ta to r s  to s u g g e s t  t h a t p r o b l e  m s  in OIS or ig ina te  within t w o 

major areas of u s e r  behavior= (1 )  unre-tic expec ta t ions ,  and  (2) inappropriate 

a t t i t u d e s  t o w a r d  technology.  0 

The problem of unrea l i s t i c  e x p e c t a t i o n s  is sa id  to  arise f rom a l a c k  of' 

unders tanding a b o u t  t h e  capab i l i t i e s  of c o m p u t e r  systems a m o n g  prospect ive  use r s  

( Anderson, 1978; Ginzberg,  198 1). F a e r b e r  a n d  R a W  ( 4  980) s u g g e s t  t h a t  

m a n a g e r s  o f t e n  o v e r e s t i m a t e  t h e  capability of t h e  technology,  c i t i n g  e x a m p l ~ s  of' 
\. 

managers  e x p e t t i n g  c o  m p u t e n  to ac tua l ly  make, r a t h e r  t h a n  sim ply supPo& 

manager ia l  decisions,'and o t h e r s  who blindly a c c e p t  o m p u t e r  o u t p u t  as t h e  

unequivocal  t r u t h  (p. 19). E r r a n t  not ions  a b o u t  co mpu 1 r capab i l i t i e s  h a v e  n o  

d o u b t  l e d  s o  m e managers  to  make inappropr ia t e  d e m a n d s  of s y s t e m s  desQners. T h e  - 

i n e v i t a b e  d isappoint  m e n t  a r i s ing  from s u c h  e x p e c t a t i o n s  is exper ienced  by 

des igners  as r e s i s t a n c e  and  i n e f f e c t i v e  s y s t e m s  u s e  o n  t h e  part of users. 

Inappropr ia t e  a t t i t u d e s  a m ong  u s e r s  are c i t e d -  as a s e c o n d  major s o u r c e  of 

OIS prob lems  (E l i zu r  a n d  Gut tman ,  1976; Kaiser  and  Srlniva n, 1982; W a n s o n ,  '.3 . 

1982). T e c h n i c a l  pe r sonne l  o f t e n  i n t e r p r e t  t h e  r e s i s t a n c e  t h e y  meet f'rom use r s  as 

a n  i n d i c a t i o n  t h a t  u s e r s  hold uncoopera t ive ,  ant i- technology a t t i t u d e s  ( Hafaell, 
* 

1986). Such a t t i t u d e s  are s a i d  to arise e i t h e r  from a genera l i zed  r e s i s t a n c e  to  

c h a n g e  of a n y  t y p e ,  or f r o m  2 s p e c i f i c  b ias  against t h e  c o m p u t e r  itself (Dickson 

a n d  Sim rnens, 1970). In e i t h e r  case, inappropr ia t e  a t t i t u e s  t o w a r d  01S are 
1 

f r e q u e n t l y  c i t e d  as a s o u r c e  of d i f f icul ty  by O I S  designers. 

Based o n  this i n t e r p r e t a t i o n ,  des igners  have  focused  t h e i r  attack on O E  

# 

26. 



problems t o w a r d  t h e  deve lopment  of strategies fo r  e d u c a t i n g  a n d  winning o v e r  

t roub lesome  cl ients .  In s e v e r a l  s tudies ,  u s e r  invo lvement  in OIS des ign a n d  

1 m ple  m e n t a t i o n  Is shown to s igni f icant ly  i m  prove  users '  s a t l s f a c t i ~ n  wi th  a n d  

a c c e p t a n c e  o f  s y s t e  rns (Swanson, 1974; Cerullo, 1979, 1980; F a e r b e r  a n d  flatlif'f, 

1980; Lynch, 1984). In some cases, this  sa t i s fac t ion  h a s  b e e n  d i r e c t l y  r e l a t e d  t o  

later use  of t h e  s y s t e  rn (Edst rom,  1977 McCosh, 1984). These  f'indings h a v e  f o r m e d  

t h e  basis  for t h e  deve lopment  of pa r t i c ipa t ive  strategies for s y s t e m  design 

(Lucas ,  1974; 1986; M u mford a n d  Henshall, 197)) to  b e  discussed in t h e  C h a p t e r  to  

- B. The  Userst Perspec t ive  

In c o n t r a s t  t o  t h i s  t e c h n i c a l  perspect ive ,  use r s  t e n d  to  a t t r i b u t e  t h e  

. difficulties t h e y  exper ience  e i t h e r  to syste-m des igners  t h e m s e l v e s  or t o  t h e  . , - 1  1 

_, 

procedures  t h e y  use. S e v e r a l  a u t h o r s  desc r ibe  OLS p rob lems  as a produc t  of 

dit 'ficulties which use r s  exper ience  in t h e i r  e n c o u n t e r s  wi th  t e c h n i c a l  pe r sonne l  

( Mc *lister a n d  Halls m ,  1980; Lapointe ,  1982; Kaiser a n d  Bost rom,  1984; Lynch, 

1984; Hariton, 1985). Many e c h o  Ackoffls e a r l y  (1967) c h a r g e  that des igners  hold 

I n a c c u r a t e  assu  rn pt ions a bout  m a n a g e r i a l  .work, and  fail to  r e p r e s e n t  m a n a g e r i a l  

n e e d s  i n  t h e  s y s t e  m s  t h e y  c o n s t r u c t  (King, 1978; Olson a n d  Turner,  1986). 

The a r g u m e n t  usually advanced  is t h a t  des igners  d o  n o t  unders t and  t h e  n a t u r e  

of manager ia l  work a n d  d o  n o t  seem to  g r a s p  t h e  r e l e v a n c e  of p a r t i c u l a r  k inds  of 
0 

i n fo rmat ion ,  nor  t h e  i m p o r t a n c e  of present ing  t h a t  i n f o r m a t i o n  in a p a r t i c u l a r  

way. Ins tead ,  des igners  iden t l fy  t h e  r e q u e s t e d  in fo rmat ion  in terms of over ly  

broad categories, a n d  t h e n  cast t h e s e  into a techn ica l ly  idea l i zed  m a n a g e m e n t  

s y s t e m .  S y s t e m s  designed o n  this basis r e p r e s e n t  a t e c h n i c i a n ' s  view of what  

managers  d o j  which se ldom m a t c h e s  t h e  a c t u a l  n e e d s  of t h e  m a n a g e r  ( Kling, 1973; 

S e v e r a l  exp lana t ions  are df fe red  for des igners t  f a i l u r e  to  unders tand  

< 27. 
, 



managers' information needs. For example, designers are said to have unique 

personality t y p e s  (Couger and Zawacki, 1978;'-~intisch, 1977) and cognitive styles 
- 

( Z  m ud, 1979; Allen 19821, as well as. distinct professional training and  

experience (Mc Allister and Hallam, 1980; Lapointe; 1982). Each of these is said 

I 
to act  as a barrier preventing designers from understanding managers1 . 

- .  
require m ents. 

/V 

Martin ( 1  984) adds to this argument the observation that existing design 

procedures also contribute t o  OIS difficulties. Figure 2.1 outlines Martin's 

su  m m my of problems which users raise concerning t h e  design process. Many of' . 

these problems result P o  m design procedures which make it necessar.y, to  trlanslate 

user require rnents into rigid, gnd diffycult-to-verify technical speciflcatLonu 

(1984)- 

1. The traditional development life cycle is takes too long. 
There is frequently a delay of years,in getting new systems 
or applications mounted. 

2. Changes to systems once they are in place are difflcult, and 
sometimes cannot be made at all. 

3. Programs developed according to traditional methods 
frequently contain errors and do not perform as expected. 

4. Systems delivered often do not match true user requirements. 
5. It is often difficult t o  understand systems personnel and to 

adeuqately communicate precise requirements to them. 
6.' Users are asked to "sign-off" on formal speclf ications which 

are unclear, difficult to check, and often contain errors 
and omissions. 

7. Systems generally cost more than ant4ctpated, both to 
develop and to maintain. 

8. Due to the difftcul ty and length of the development process. 
large-scale projects, or those requiring advanced functi'ons 
are frequently delayed. 

FIGURE 2.1: Cormon Complaints Regarding Traditional Design Methods - .. 
(Adapted from Martin, 1984). 

C. A Problem of Corn munication 

While OIS problems can be approached fro$3d&n one-or t h e  other of' t he  

perspectives outlined above, more recent work suggests that these opposing camps 4 

f 

sim,ply reflect different aspects of a single, rn ore fundam.enta1 problem. The 

issues outlined above can be alternatively described as  a problem regarding the 



* 

relationship between the two groups. 

For example, unrealistic expectations on the p a r t  of managers are  often the 

result of over-zealous marketing on t h e  part of technical advocates (Rucks and 
P 

Ginter, 1982); negative user attitudes may result from unwanted changes in the 

work environment ( Rafaeli, 1986) or other aspects of a poorly managed' 

implementation (Cerullo, 1979; Demb, 1979); designers1 f d u r e  to  understand 

m anagerial inform ation needs is paralleled by m anage m entsl ignorance of technical 

requke m ents ( M athews, 1984; Hariton, 1985); and so on. In a broader perspective, 

opposing views on OIS problems can be seen as  corn ple mentary aspects of a single, 
C 

more fundamental process affecting systems design. 

, From a relational perspective, unfavorable responses to  01.5 cannot be 
\m 

attributed directly to  one group or the other, nor can these be seen a s  the 

ultimate cause of the problems which affect both groups. Each of these problems 

is relational i n  the sense that it describes a pracess occurring, not within 

either of the two groups, b u t  between them. The d i f f i c w e s  which p i t  designers 

against users are m erely s y  m pto matic of a more fundamental problem affecting the 

entire relationship between the two groups. 

The idea of a Y o  m m unication barrier1! bet w e& d'esigners and users is 

h q u e n t l y  used ii.1 the literature as  a shorthand to describe relational problems 

between designers and users (Kling, 1973; Faerber and RaWf ,  1980; Marcus and 

a s i m  ple and intuitively useful explanation for many problems experienced in IS 
z 

d e v e b p  m ent. In this form however, the concept is so encompassing that it has 

\ become a c a t c h d l  to  indicate any one of several kinds of dimculties 

encountered w i t h  01.5 technology. R eferences- to  Vo  m m unication proble m sl1 in the 

literature encompass a variety of proble m s ,  including misunderstanding each 

others1 information r e q h  m ents (Lynch, 1984); lack of manage m ent (or systems) - 



experience ( M c Allister and H alla rn , 1980; Lapointe; 1982); differerlces ~JI 

attitudes and values ( Kaiser and Srinivasan, 19821, personality ( Kaiser and 

Bostrom, 1982) and cognitive styles (Doktor, 1970; Rucks and Ginter, 1982); w e  

of distinct technical jargon (Faerber and R a W ,  1980; Hariton, 1986); the 

presence of conflict between the two groups (Dickson and Sirn mons, 1970); and so 

on. The concept has come to  mean virtually any difference that might exist 

between the two groups, or any facet of the working process w Nch might  be a 

potential source of disagree m ent or rnlsunderstanding. 

W hue the notion of a co m m unication gap between designers and usenappears  

* to  capture a number of important dimensions of OIS difficulty, a lack of clarity 

its precise nature makes. it difficult to define or evaluate e rnpirically. The 
t 

,esSentidl lesson to be gleaned' f'ro rn this concept is' the notion that OIS 

difficulties originate in the relationship 'between designers and users. Usslng 

these terms, we avoid the proble m of polarizing, the issue, and can focus nr ore 

productively on the process which joins the activities of these groups into a 

purposeful< enterprise. It is this focus that the present s t u d y  w f f l  pursue in 

greater depth. - 

We t u r n  now to  an examination of research focusing on system design as  a 

proble m of co m rn unication. 

R esearch on Corn m unication and Syste m s Y esign 

While the idea of a %om munication gapff between designers and users is found 

widely i n  the literature, empirical support for tNs  concept is sparse. T h i s  13 

no doubt related to problems in defining the concept, as  discussed above. Two 

research thrusts have been pursued to  identify the causes of rnisundervtandlrrg 

between designers and users. The first of these focuses on the assumption that 
- -- - 
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the '  two groups  d i f fer  in  ways  which p r e v e n t  understanding.  T h e  s e c o n d  c b n c e r n s  
4 

t h e  actual i n t e r a c t i o n s  which o c c u r  b e t w e e n  des igne r s  a n d  users. While t h e  latter 

work is still large ly  exp lo ra to ry ,  it a p p e a r s  to b e  t h e  most a c t i v e  area of 

c u r r e n t  r e sea rch .  A s u  m m a r y  of t k d s  U e r a t u r e  is out l ined  belo w. A. 

Most of t h e  r e s e a r c h  conce rn ing  user /des igner  d i f f e r e n c e s  h a s  b e e n  cknduc ted  

wit.h.in t h e  t r ad i t ion  o f  Yndividual  d i f ferences t t  r e s e a r c h ,  f o c u s d n g  o n  
- .  

p s y c h o l o t ~ c a l  d i f f e r e n c e s  which affect individualst  r e s p o n s e s  to  compute r s .  This  

plesearch hc-s i d e n t i t l e d  a r a n g e  of d i f f e r e n c e s  which a p p e a r  to  affect 

individadlst  a c c e p t a n c e  a n d  usage  of OIS. Reviews by Allen (1982)  a n d  Wickens a n d  

K ra :n er ( 1985) indicate t h a t  indiv idual  r e sponses  t o  co m p u t e r  u s e  are c l e a r l y  

af t ' ec ted  by s e v e r a l  a s p e c t s  of indiv idual  cognition. In pa r t i cu la r ,  p e r c e p t u a l  

processes,  p a t t e r n s  of a t t e n t i o n ,  a n d  s t y l e s  of decis ion  making all a p p e a r  t o  b e  

signif'icant in t h i s  r e spec t .  Allen (1982)  po in t s  o u t  t h a t  a n  a w a r e n e s s  ,of s u c h  

d i f f e rences  pees a s i g n i f i c a n t  cha l l enge  t o  c o m p u t e r  e n g i n e e r b g .  

H e s e a r c h e r s  h a v e  used  t h e  i d e a  of pe r sona l  and  p ro fess iona l  differences 

- b e t w e e n  des igne r s  a n d  u s e r s  as a major f o c u s  f o r  addressing prob lems  in s y s t e m  
& 

development .  Early r e s e a r c h  probed a v a r i e t y  of "personali tyt t  v a r i a b l e s  in s e a r c h  
* 

of a n  exp lana t ion  for f r e q u e n t  mis-use of s y s t e m s  by  users. L u c a s  (1975)  s t u d i e d  

a-vsr ie t iy  of a t t l t u d i n d ,  p,ersonal  a n d  s i t u a t i o n a l  factors a n d  found  t h a t  

e f f e c t i v e  and  i n e f f e c t i v e  users di f fered  e a c h  o t h e r  l a r g e l y  in terms of t h e i r  

a t t i t u d e s  t o  ward t h e  s y s t e  m a n d  t h e i r  pe r sona l  dec is ion  'making s ty les .  L a t e r  

- r e s e a r c h  ( Z  mud, 1979; Robey, 1979) also found d i f f e r e n c e s  in mot iva t iona l  

c h a r a c t e r i s t i c s  b e t w e e n  a c t i v e  u s e r s  a n d  non-users. W Nle t h e s e  s t u d i e s  d o  n o t  

a d d r e s s  useWdesigner  m e r e n c e s  d i r ec t ly ,  later r e s e a r c h  ( K a i s e r  a n d  Bostrom, 

1982; R afaeli, 1986) i n d i c a t e s  t h a t  indiv iduals  who a c t i v e l y  u s e  IS o f t e n  ' e x h i b i t  

similar attitWa.1 a n d  p e r s o n a l  traits t o  t h o s e  held by designers .  These  



findings s u p p o r t  t h e  i d e a  t h a t  indiv iduals  who d o  n o t  use  IS technology dif 'fer 

fk.om des igne r s  o n  a n u m b e r  of underlying personal  dimensions. 

A m o n g  s e v e r a l  l*personali tyt l  va r i ab les  e x a  mined w i t h i n  t h e  l i t e r a t u r e ,  user 

a t t i t u d e s  h a s  r e c e i v e d  t h e  greatest a t t en t ion .  In o n e  s tudy ,  El izur  a n d  G u t t m a n  

(1976) f m n d  signif'icant va r i a t ion  in a t t i t u d e s  t o w a r d  c o m p u t e r  use  th roughou t  a n  

o r g a n i z a t i o n  depending o n  t h e  a m o u n t  of t l admin i s t r a t ive  d I s t ance t t  f k a m  t h e  

ce(ntra1ized c o  m put ing  c e n t r e .  T h e  closer o n e  ,,+ C was to t h e  deve lop  rn en t ,  ope ra t ion ,  

o r  administration of t h e  c o m p u t e r ,  t h e  m3re f a v o r a b l e  one ' s  a t t i t u d e .  T N s  

f'inding h a s  r e c e n t l y  b e e n  r e p l i c a t e d  in a s t u d y  by W alker ( 1985). 

~ a h e r  a n d  Sr in ivasan  (1982)  found  e v i d e n c e  o f  d i f f e r e n c e s  b e t w e e n  des igne r s  

a n d  u s e r s  o n  s e v e r a l  a t t i t u d e s  r e l a t e d  to  c o m p u t e r  use ,  inc luding need  f o r  

user -or ienta t ion ,  n e e d  for knowledge  of u s e r  r equ i re  rn ents ,  a n d  n e e d  for u s e r  

invo lve  m e n t  in design. C ons i s t en t  wi th  t h e  f ind ing  discussed a b o v e ,  t h e y  a l s o  
C 

s u g g e s t  t h a t  u s e r s  who work c lose ly  with design.  personnel  o f t e n  c o m e  to s h a r e  

a t t i t u d e s  with t h e m  as t h e  pro ' ject  proceeds.  Thls  finding h a s  been  i n t e r p r e t e d  

d i f f e r e n t l y  by Kaiser a n d  Bostrom (19861, who found t h a t  similarities a m o n g  

des igne r s  a n d  use r s  who p a r t i c i p a t e  in des ign  were more a p roduc t  o f  self- 

s e l e c t i o n  for involve  m e n t  by t h e  users t h e  mselves t h a n  a m ove,m e n t  t o w a r d  rn.0r.e 

f a v o r a b l e  p t t i t u d e s .  They s u g g e s t  t h a t  while some u s e r s  t e n d  to  b e  more l lsyste  ms 

oriented",  t h e  m a j o r i t y i  display a t t i t u d e s  a n d  pe r sona l  q u a l i t i e s  which c lea r ly  

dist inguish t h e m  from des igne r s  a n d  o t h e r  t e c h n i c a l  pe r sonne l  (p.56). 

A s  in o t h e r  a t t i t u d e  r e s e a r c h ,  t h e  e x a c t  r e l a t ionsh ip  b e t w e e n  a t t i t u d e s  a n d  

a c t u a l  behav io r  c a n  b e  p rob lemat i c .  It is genera l ly  a s s u m e d  t h a t  a t t i t u d e s  are 

r e l a t e d  to  s y s t e  rn use;  however ,  it is n o t  clear how a t t i t u d e s  t o w a r d  c o m p u t e r  uve 

q e  f o r m e d ,  n o r  how c lose ly  t h e s e  affect a c t u a l  invo lvement  with t h e  c o & p u t e r .  Ir, 
1 

addi t ion ,  R o b e y  ( 1 978)  has  s u g g e s t e d  t h a t  t h e  r e l a t ionsh ip  b e t w e e n  user a t t i t u d e s  
1 I 

a n d  a c t u a l  s y s t e  mbse is mediated by a v a r i e t y  of o t h e r  variables, including user 
1 
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satisfaction and  degree  a of choice  i n  s y s t e  m use. R afaeli ( 1986) h a s  shown t h a t  k 
positive a t t i t udes  toward com pu t e r  use  are closely r e l a t ed  to  overa l l  job qual i ty  

and Job involvement, 30 t h a t  individuals who feel positively abou t  t h e i r  work and  

are Nghly corn mitted t o  t h e i r  organizations respond more favorably  to  in format ion  

technology t han  those  who are dissatisfied. Thus, whlle research  points toward  

s ignif icant  a t t i tud ina l  d i f fe rences  be tween  users and  designers, it is difficult  
Q 

to  draw any  firm conclusions regarding how such  a t t i t u d e s  might d i rect ly  affect . 

understanding between t h e s e  groups. 

While a t t i t u d e  research  sugges t s  d i f fe rences  in basic o r ien ta t ions  toward  
B 

c ~ r n ' ~ u t e r  technology, s t ud i e s  concerning di f ferences  in cogni t ive  s t y l e s  betwgen 

designers and users provide c l e a r  evidence t h a t  such dif'ferences are reflected 

within t h e  design process itself. Dirferences i n  a t t i t u d e s  and  o t h e r  personali ty 

f a c t o r s  are generally considered secondary to  a more fundamen ta l  schism in t h e  

ways t h a t  designers and  users  actual ly  think. It ;ts t h e s e  deepe r  differences 

which are said  t o  cause  problems in  understanding o n  which O I S  failures are 
. . 

thought  t o  rest. 

Seve ra l  researchers  ( Mc K enny. and  Keen, 1974; Mhtzberg ,  1976) have used a 

version o f  t h e  Meyers-Brlggs Type Ind ica tor  ( M  BTI)  to  assess poten t ia l  

differences between designers and users. The M B TI provides a n  assessment  of 

Individuals' gene ra l  or ienta t ions  toward  t h e  world, as w e l l  as t h e i r  modes o f  

processing infor mation. In research  using t h i s  ins t ru  m enk, both M cKenny and Keen 

( 1974) and Mintzberg (1976) descr ibe  s y s t e m s  design work as being essential ly 

t tAna ly t icaP  i n  nature ,  while manager ia l  work is more nIntuitiven. Seve ra l  
i 

s tud i e s  use this charac te r iza t ion  t o  descr ibe  dlfyerences be tween  rnanageridl and 

sys t e  rns personnel ( Keen,, 1977; Gingras, 1977; ~ l a v i  and Henderson, 198 1; Wade, 

1981; Kalser and Bostrom, 1982). The r e su l t s  generally suppor t  t h e  i d e a  of 

distinct inf o r  rn at ion processing s t y l e s  be tween  s y s t e  m s  personnel  and m anagers. 
& 



- 

Kaiser a n d  Bost ro  m ( 1982) s u g g e s t  t h a t  some n e g a t i v e  results in  this research may 
r 

arise fro m self-select ion of m ore a n a l y t i c a l  manager ia l  t y p e s  to t a k e  p a r t  i n  

s y s t e  m projec ts ,  m ak ing  , m a n a g e r s  and  des igners  a p p e a r  m ore s i m  Flar than  they- .  
b 

a c t u a l l y  are. 

Findings of d i s t inc t  cogn i t ive  s t y l e s - a r e  also suppor ted  by Doktor (1070), 

Benbasat  a n d  D e x t e r  (19791, a n d  Walker (1986). T h e  former e x a m h e d  t h e  . 

proble m-solving s t y l e s  of e x e c u t i v e  l e v e l  m a n a g e r s  a n d  m a n a g e  m e n t  s c i e n t i s t s  > 
( including s y s t e  m s personnel) ,  f inding significant d i f f e r e n c e s  b e t w e e n  t h e s e  

g roups  in t h e  way t h e y  approached  a n d  solved problems. W a l k e r  ( 1986) found= 

d i f f e r e n c e s  in cogni t ive  s t y l e  r e l a t i n g  to  both  t h e  n a t u r e  of a n  individual ts  

work a n d  t h e i r  posi t ion in t h e  organiza t ion .  Benbasat  a n d  D e x t e r  (1979)  provide 

e v i d e n c e  t h a t  cogn i t ive  s t y l e s  a c t u a l l y  1 m p a c t  individuals '  u s e  of inform a t i o n  

s y s t e  m output .  They found t h a t  individuals  ~ h a r a c t e r i z e d  as vanalyt ica lm In 

cogn i t ive  s t y l e  t e n d e d  to  perform b e t t e r  using informat ion  In  t h e  form of a 

s t r u c t u r e d ,  aggregate r e p o r t ,  whereas  non-analyt ical  individuals  pe r fo r  rn ed b e t t e r  
. . 

using a flexible da ta-base  inquiry  sys tem.  These r e s u l t s  s t rong ly  reflect t h e  D P 

t echn ic ian ' s  penchan t  for s t andard ized ,  s t r u c t u r e d  repor t ing ,  and  managenrentst  

f r e q u e n t  r e j e c t i o n  of this as inf lexib le  a n d  unusable. 

The g e n e r a l  c h a r a c t e r i z a t i o n  of sys tems-or iented  work as highly analyt ical ,  

l o g i c a l  a n d  sequen t i a l ,  while manager ia l  work  is rn o r e  In tu i t ive  and re la t iona l ,  

1 
h a s  l e d  s e v e r a l  a u t h o r s  to c h a r a c t e r i z e  t h e  work of t h e  s y s t e m s  des igner  as 

essen t i a l ly  l 'Left-brainll, a n d  t h e  work of t h e  manager  as more tlRQht-brain,ll 

( !I c K enny  a n d  K e e n ,  1974; M i n t z b e r g ,  1978). W hile t h b  m a y  b e  only broadly 

sugges t ive  of t h e  d i f f e r e n c e s  b e t w e e n  t h e s e  groups,  a t  least o n e  s t u d y  (Doktor ,  

1978) r e p o r t s  a c t u a l  d i f f e r e n c e s  in bra in  wave a c t i v i t y  i n  individudls  dohe 

t a s k s  t h a t  simulate t h e s e  d i f f e r e n t  klnds of activity. 

The major t h r u s t  of t h e  r e s e a r c h  i n  this area h a s  been to l end  extensive 



suppor t  to t h e  notion t h a t  des igners  a n d  u s e r s  differ considerably  in their  

s t y l e s  of irifor m a t i o n  processing. Co a p u t e r  pe r sonne l  ev iden t ly  p rocess  

Inform aUon in a n  a n a l y t i c a l  and  logical fashion,  whereas  managers  func t ion  in a 

less s t r u c t u r e d ,  more i n t u i t i v e  fashion. Each p e r f o r m s  b e s t  using tools which are 

a p p r o p r i a t e  to t h e i r  own unique s t y l e  of in fo rmat ion  processing. 

These  r e s u l t s  h a v e  a n  i m  p o r t a n t  bear ing  o n  p tpble  m s  of MIS deve lopment  a n d  

use. A s  G hani and Lusk ( 1982) sugges t ,  inform a t ion  s y s t e m s  f u n c t i o n  appropr ia t e ly  

only to  t h e  e x t e n t  t h a t  t h e  a m o u n t  a n d  t h e  t y p e  of in fo rmat ion  p resen ted  i3 
r 

t a i lo red  to  t h e  spec i f i c  n e e d s  of t h e  individual  user. To  t h e  e x t e n t  t h a t  s y s t e m s  

are designed within a purely a n a l y t i c a l  mode, t h e y  are unlikely to  s e r v e  t h e  

needs  of s o m e o n e  o p e r a t i n g  within a more i n t u i t i v e  f r amework .  Similarly,  a n y  

a t t e m p t  by a highly a n a l y t i c a l  indiv idual  t o  defhe t h e  i n f o r m a t i o n  n e e d s  of a n  

i n t u i t i v e  t y p e  w i l l  b e  more  l ike ly  to fail in fulfilling t h o s e  requ i rements .  It 
, 

lz ,on t h e  basis  of s u c h  a r g u  m e n t s  t h a t  r e s e a r c h e r s  have-  a t t r i b u t e d  t h e  bla m e for 

MIS diff icul t ies  t o  proble m s  of unders tanding b e t w e e n  des igners  a n d  u s e r s  of OIS, 

based primari ly o n  d i f f e r e n c e s  b e t w e e n  t h e s e  groups* i n f o r m a t i o n  process ing 

styles.  

B. User/ D caner I n t e r a c t i o n  

A second  area of r e s e a r c h  o n  com municat ion a n d  s y s t e m  des ign f o c u s e s  

d i rec t ly  on i s sues  of user /des igner  i n t e r a c t i o n  a n d  s e e k s  to  i d e n t i f y  how MIS 

W c u l t i e s  arise o u t  of f l a w s  in thls process.  Because  r e s e a r c h  of thls kind 

h a s  only been under taken  $within t h e  last f i v e  years ,  only a h a n d f u l  of s t u d i e s  

are avai lable ,  m o s t  of which are openly exp lo ra to ry  in na tu re .  Many of t h e s e  

s t u d i e s  h a v e  been  more concerned  with a n  eva lua t ion  of p o t e n t i a l  a p p r o a c h e s  to  

t h e  problem tQan with t h e  provision o f  s p e c i f i c  results. T h e  Mndings out l ined 

below are t h e r e f o r e  merely sugges t ive  of areas for f u r t h e r  investigation. 

One of t h e  earliest s t u d i e s  focussing o n  corn municat ion b e t w e e n  des igners  a n d  



1 users ( Cronan and Means, 1984) used a survey instru m enf. to.  identify dif'ferences 

'a, these groupst perceptions of their respective participation in the design 

process. The results suggested that the 'two groups dif'fer i n  t h e i r  assess m ents of' 

( 1  the effectiveness and ut i l i ty  of IS for organizations, (2) the importance of 

information requirements analysis, and ( 3 )  the importance of flexibility i n  

system design, as well as in a number of other concerns regarding t h e  d e e n  

process. While the s tudy  did not include any actual observation of designerjGser 

interaction, Cronan interprets these results to  suggest that a major 

co m m unication barrier exists between the groups and that irn proved co m m unication 

between these group would improve design effectiveness. 

In a follow-up s tudy ,  Cronan ( 1984) attempts to place these f'indings w i t h i n  

a broader framework of co m m unication theory. Me identifies three "theorlestt of' 

co m m unication - M c Gregorts ( 1 960) characteristics of an effective group, the 

no mind group technique, and Transactional Analysis - w Nch he considers useful 

in describing the problems encountered. These are then used to construct a 
s 

prescriptive m ode1 for co rn m unication within the design process. 

It is evident that Cronants a t t e  m p t  to prescribe user/designer co m nl unication 

is premature. No actual evidence is collected which would support claims about 

com munication processes between these groups. None of the three elements of h l s  

framework offer an adequate conceptual bash for analysing such behavior, and no 

explanation is offered for the assumed efficacy of his prescriptions. In setting 

out his framework, and indeed in his original research, Cronan neglects to  def%re 

the precise meaning of corn munication itself, evidently choosing to un-critically 

adopt everyday usage of the term. 

The failure to explicitly deflne com manication and to examhe issues of' 

user/de@ner co m m unication withln an appropriate conceptual f'm rn e w ork is 

characteristic of many works in t h i s  area. Many researchers acknowledge t h e  

36. 



c r l t i c a l  impor tance  of c o  m m unication processes  as a n  underlying basis  for - 
e f f ec t i ve  system design (Senn, 1979; Freedman and  Marshall, 19841, b u t  f e w  

advance  a clear concep tua l  understanding of how t h a t  process  is to b e  understood,.' 

In particular, none provide a clear indication of  how t h e  assumed breakdown in 

understanding between these groups is connected to a c t u a l  e v e n t s  i n  t h e  

In te rac t ive  process in which designers and  users part icipate.  

One s tudy  by Sala way ( 19841, o f fe r s  a welcome break in this trend.  The s tudy  
- 

9 

undertook a con t en t  analysis  of conversat ions  between designers  and  users who 

worked t oge the r  on development  projects. Salaway found t h e  ve rba l  con t en t  of - 

t he se  conversations t o  be  hlghly redundant,  and  y e t  to  con ta in  a rpu mber  of 

dysfunctional  element$ and  t o  be  generally error prone, This very negat ive  

assessment  of d e s i g n e r h e r  in te rac t ion  squa re s  with t h e  notion t h a t  

m isunderstandings be t  w e en  these- groups  are re la t ively-  f requent .  

T h e  most successful  atte rn p t  t o  date t o  provide a f r amework  f o r  s tudying 

corn m unication and s y s t e  m design h a s  been 

(Bos tm r n ,  1983, 1984; Cuinan and Bostrom, 

p u t  f o r t h  by Bostro m and associates 
, 

1986). Bostro m provides a definition of 

c o  m m unication clcsely U n e d  with a s y  m bolic in te rac t ion i s t  perspect ive  - ie. 

com munication is s e e n  as a process of symbolic exchange be tween  ind iv iduah  with 

dis t inct  pe rcep tua l  and in te rpre t ive  f'ra m es, t h e  ou t co  m es of which are sha red  

meanings, mutual  goa l  a t t a inmen t ,  and  t h e  es tabl ishment  of so m e degree  of r appo r t  

(Bostro m and CuF:?n, 1986). Based on this defynition, Bostrom goes on t o  develop 

a m ode1 of c o  m m unicat ive  compe tence  -specifically appl icable  to  t h e  sy s t e  m d e a n  

context .  Within this g e n e r a l  model Bostrom out l ines  a number  of specif ic  

com rnunication pa t t e rn s ,  or behaviors which h e  sugges t s  lead to ef fec t ive  

in teract ion.  

Two r e c e n t  s t ud i e s  have  utilized Bostrom% h m e w o r k  t o  explore  t h e  

c o  m m unicat ive  behavior of designers a n d  users. G uinan's ( 1986) f ie ld  st.udy of' 



- 

user/designer interaction indicated that designers who were cor~sidered to be  
0 

particularly effective (ie. t o  produce successful systems) tended to exhibit mare 

* 
of the co m munication patterns outlined by Bost~o m than did their less ptwductive 

counterparts. G uinan and Scudder ( 1986) report si rnilar results in a t)r*oadetb 

sample of subjects. 

Empirical support for Bostro m t s  model is signif'icant from t wu points d' 

views. First ,  it indicates the presence of a connection between the actual 
. 

interactive behavior of systems designers and the concrete outconles ot' t ,heir 

work. This provides a t  least tentative support for the argu ru ent that inef'f'ective 

com munication between designers and users m ay help account, for speciflc prwb1t.m:: 

in implementing OIS. Second, these studies suggest that a t  least some of'  the 

barriers to understanding between designers and user3 r o  ay b e  r,uccc~:;l'ully 

exa mined through closer s t u d y  of the interaction prucesses i n  which they 

participate. The viability of' a co m rnunicative approach to these pr~oble rrls L; 

strengthened by these results. 

The general u t i l i t y  of Bostro m l s  conceptual f'rla rn e work k; Ll r n  it.od becall:;(: uf' 

its exclusive focus on only the verbal aspects of user/desQnerv irlteractior~, a:: 

well as its e rn phasis on a very narrowly deflned m ode1 of' co rn ra ur~icativc? 

co rn petence. Nonetheless, this work represents the best available exa nl ylo of' tlo w :I 

co m, rn unicative perspective n~ ight be applied in  directly inveslyatirtg Lzr;ucs of' 

corn munication within the design process. In particular, aspects of' the cor~cept,t~al 

framework on which this work is base'd offer cor~sidcrablc promise a:; a way of '  

approaching the central proble rn of understandbg b e t  ween desitgner*~ arid , u:;rrr. 

Ln connection w i t h  this general f'ra mewwk, Guir tan  and Bmt,rwrrt f 1 OgO) t tavt:  

outlined a corn prehensive agenda for ongoing research. A mong the arm:; iderlt,if'lc:d 

e 
as priorities they include: (1) the need to  understand h ~ w  corn munlLat,ion 

w - 
processes operate as  an under log  basis for specif'ic strategies of' :;yst,q m 



design, ( 2 )  the need to  explore differences in the interpretive tlframesn which 

rn anagers and syste rn s personnel use to  interpret co m m unication, and ( 3 )  the need 

io  understanll how additional eiZ2rnal factors (ie. organizational sub-culturgs) 

affect the success of designerhser interaction. The current s t u d y  hopes to  

provide so m e initial head way in these 'areas. 

i 

Limitations i n  the E x i s t i n g  Literature 

A n u  rn ber of proble rns are apparent within the research discussed above which 

suggest the meed for an alternative approach to  the s t u d y  of com munication within 

i 
syste m design. Two ~n a@r issues' are outlined below a s  areas in particular need of j 

1. Limited Conception of Corn munication 

The first proble rn concerns. the basic concept of co rn m unication e rn played i n  
2 ' 

the avallacle literature. Even i n  the research gterature, few authors question 
' R 

chat is being referred to  as  Itco rn rn unicationtl. Most studies s i m  ply adopt 
I 

conventional usage of the concept. Co rn rn on sense notions of 'co m m unication are  far  

too i m  precise to be of rn uch value however. R eferences t o  Itco m rn unication proble rnstt 

i n  the literature include a range of problems including semantic diFfic@,ies 
I - 

related to  the use of prof'essional jargon (Faerber and ~ a t i i f f ,  1980; Green% 

1980: Hariton, 1986); a lack of regular. contact i n  work routines ( ~ y n c h ,  ) 1984); 

the lack of corn mon training and experienee-.fmc~lister and   all man, 1980); 
h - 9  

.f '* 
m , 

differences in language patterns and conv&tional skiJls (Tho rn pson and ~\arroJl, 
'1.; 

1981; Guinan and Scudder, 1987); and simply Itnot getting along" wi th  ne another P 
fffickson and Simmons, 1970; Mathews, 1984). It is dimcult to  know how one might  

B 1 

be@ to address proble rns of co rn rn unication between designers and users without 

some agreement on the basic d e f ~ n i ~ o ~ ~ ~ f '  the problem. 

M ore significantly', popular notions of co m rn unication tend to  be some w-hnt 



- .  
2.2 

rest!ictive. Th?  co m m on tendency to associate co ln m unication stricuy with verbal 

1 exchange, for example, tends to.  overlook deeper questions resar'dir~g how 

p-cipants derive m eaning fro m an exchange of messages, how those m ennlngs aPbe 
*J 

affected by  extergal factors, and how the interactiori contributes t,ownr*tl t,hv 

acco m plish m ent of coordinated social activity. H ecent theqrles of corn m ur~icatisr~ 

which defjne co m m unication as  a s y  m bolic process through w N c  h ind iv idua l s  
0 

negotiate shared m eanings about m utually sigrlit'icant events (eg. Pear-cu and 

Cr~nen, 1980; Putnam, 1983; Donellon, e t  al, 1986) enable a f'ar mot-e penetr.at,irig 
* 

a.ndlysis of com rnunication processes. The introduction of a stronger. theoretical 

framework into research on O I S  co m m unication proble Ins could greatly asxist tile * 

effort to  assist in the resolution of o u t s t a n p g  dimculties. 
*z ,. 

2. Inattention to-+ocial and Okganizational contexts 
Q 

-4 i 

In lieu of deeper q@tioning of the nature of com munication, the existlr~g 
-! 

literature has tended a wide range of' contextual inf'luer~ce urt% 
which co m rn unication or m ally operates. In particular, a focus on co rn rn utlicatlon as 

verbal exchange tend to  ignore a number of organizational and tectirdcal f 'act~r.3 -3' . 
which form. the context in which the design p?ocess is e rn bedcjed. L,ike: any sociaf 

4 

B b 

design process S- influenced by the social dyrm~nlcs 01' LL:J 

institutional setting, as well as by historical processes which have shaped 
'& 

existing technologies and guided their application within rnar~a.ge\~nt  circle-. 

Inattention to  such factors denies u s  the opportunity to  understand t h e  true 

50 m plexit;: of the proble m ,  as it does oyr at%lity to  rn eaningfUly re:mlve it. 

Based on ,discussions in Chapter O m ,  it evident that two areas of particular1 

interest have gone un-examined -in this regard: ( 1) the- socjal orbgarllzation of' ttie 
-3r 

co m munity of professionals who do syst,c m s  d e a n ,  and ( 2 )  the naturle of' the - - h* 
-5- 

specific tools and &ocedures throu@ which design work is conducted. Ttlasrt 
i~ \. 

forces i m  pose i m portant struttural cunsiderations which undoubtedly af'f'ect, t h e  
\ 



rri aniier in which designers and users interact. Attention to  these broader 

ctr~t,extuitl factors w i l l  contribute significantly to  our understanding of 

co rn m unication proble rns i n  t h i s  setting. 

Sum rnarv 

The literature reviewed here provides several insights into the nature of 

OIS diff'iculties and several valuable indications of an appropriate approach to  

these problems. The literature on OLS Failure makes it evident that several 

specific proble rns i n  01s- design can be attributed to  corn rn unication proble rns. 

between designers and users. Thwe is considerable evidence that differences 

between designers and users p l a y  a signif'icant role i n  preventing co m rn on 

understanding between these groups. In particular, differences i n  cognitive style 
, 

appear1 to have an important bearing on how accurately each can understand the 

, others require rnents wi th in  the design process. Efforts to irrlprove OIS design 

should focus on how to bridge this fundamental co rn rn unication barrier. In 

particular*, a need was identif'ied for research which ( 1) ern pl&s a rn ore 

sophisticated conceptual f'ra rn e work f'or defining t h g  nature of corn m unication 

processes within the design context,, a n 4  ( 2 )  focuses on ccntextual factors such - 
as the social organization of the design corn rnunity and the technical procedures 

of design. It is toward the development of such an approach that we now t u r n  our 

attention. 





t c ~  :;pec,ifir, ap ylications of' inf'or m ation technology, or to the specitic technical 

tools involved. Thus ,  "Manage m enteInformation Syste m f t  ( MIS), denotes an 

application of' L5 technology to support management needs, while "Decision Support 

Syste m ( DSS) describes a more specific application intended to  f a c u t a t e  

rn anagerial decision rn akir~g. 1;he rn ost recent addition to t h i s  t e r  m in~logicdl 

jungle, "OL5" suggests a more global view of. both the, tools and the applications 

involved, indicating an orientation which addresses the interests of the 
U 

organizatiorl az a whole, and not just of specif'ic groups. 

Few of these distinctions have much practicdl sigriif'icance however. In 

practice, m ost infor m ation syste rn s are designed to fulfill rn anage m. en t purposes, 

many are intended to support higher-level decision making, and most are 

co m puterized (though rn any have i m  portant manual co m ponents). These distinctions 

do have i r n  port however in relation to the historical development of "ISf1 

technology. W M e  the overall intent of the technology has re rn airled more or less 

constant, both the extent and the nature of its application have evolved rapidly 
b 

r' 

i n  the wake of' nl ajor advances i n  co m puting equip m ent. Technical advances have 

frequently 111 eant changes in how inform ation syste ms have been conceptualized and - -- 
1 

used wi.tflir~ orgarlizations, and it is these changes which are reflected i n  

dif'f'erwit IS terminology. The succession %f t e r  n l s  used to  describe inform ation 

systems thus em bodies much of the historical process underlying the most recent 

version of' the technology. 

A s u  m rn ary of the m ajor phases 'through which LS technology has progressed Is 

depicted in k'igure 3.1. Successive phases i n  the process are represented by the 

acronynis corn nlorily used to  describe different f'orms of IS technology. Each is 

related t o  specif'ic developments i n  com puter technology and to attendant changes 

i n  the application of information systems, as discussed below. 

The Wst n~ajor "eraft of IS develop rnent is marked by the use of information 

4 3. 



technology in what has been called a nData Prucesstngw (or D P )  mnr@ekodmfeW to 

transactions (Panko, 1987). Th i s  was the techriology of the  1%0's, it1 which the . 
-- -- - - -77- -r- 2 -  = > 2 

effort was to tautomate' routine t a s k s  w i t h i n  t he  arganizatim. Df.' techrrslogkw 

auto mated billlng, m aintaining accounts, co nl piling m ont hly rteports, -and so on. 
- - 

Improvements in  technology through the late 1960ts and early 1970ts set the stage + 

for IS to  move beyond pperatbnal tasks and into manageglent. Techniques for 

storage and .retrieval, and rn ore effective reporting syske rn s created t h e  

possibility of applications tailored to m anagerial require m ents ( Lucas, 1973). 
S 

For management scientists, these developtrlents of'f'ered hope f'otb the t*e:~urr+ectiot~ 

of a technology that had proven ineffective only a decade earliert: T h e  Marlage merrt 

Information Syste n~ or ttMISn ( W aLsh, 1979). 

FIG U R E 3.1: The Historical Develop rn ent  of 013 Techrlolou 



Often marketed w i t h  exaggerated &ips o f e + ~ e r f a ' m a n c e ,  - 
- t h e  - new - - -- - M I S  - - was - - 

i 

effecdveness has - never been demonstrated. The traditional D P  technology on which 
7 - 7  - -  -r - -7- - - - - - --- 

> * 

H I S ,  was founded was capable of support~ng only  routine and standardized tasks; 

manage fi ent rebmg % i i e d  on such capabllides was often' reduced to - 

non-selective mdumpingn of ent i re  L - data  fYles, or presentation of standardized, - 
-- -- 

I 

f'ked-format =ports (Panko, 19871. With M I S ,  managers fk iequena~ found 

themselves either inundated by mounds of useless data or restricted to repor ts  

relevance La t h e  proble m at hand. Widespread repoqts of wIrlIS Failurew discussed 

earlier date largely, from tNs period* 

T w o  major technical d e v b p m e n t s  during t h e  19709~ spurred movement beyond 
I 

d 

early M E  techn&gye The fYrst was t h e  intmduction of sophbticated systems fo r  
- - 

- - 

accessing data  and fTor presenting 'it in flexible, her-defined formats. Known as 

D a t a  Base Management Systems or BMSn (Godlove, 19791, these  permit users to 

b 

a- ta #e. at -ha&, . 
s 

aAd to organize that data tq enable mearringfl analyses and d e k o n  making. 

These features redefined t h e  focus and purpose of IS technolggy away from 
' - 

~ ~ O n a f  H I S  and toward what  c a m e  to be known as the Decision Suppurt System 

atteafwg to automate ~rctitaget%l fmtiorrs, and h e l p 4  to re-conceptuafize t h e  

nature of IS as a manage Gent support t& fn this form, Mu-mat iun  spste ms 

strategic phnrrlng and de-un making. D u c l n g  t h e  early 1980Fs, DSS was 



several new technologies under the  u m breU-of OfYYce Auto mation or '!O A H  

- - - - -  - - - -- - - - - - - - - - - - - - - 

introduction of sophisticated microco m puters and micmco m pu te r  networks ( ~ & h ,  
- - ,--- . 7 -  - 

7 7 7 7  -7 --- ,.. - - - 
- 

A 982; Saal, ,l983), aS well.8s the & m ergence of ne w 'soft ware products including . 

e t 

readily- available to every corner of the organization. 

The rapid gr wth, of the micmco m puter industry enco m passed several fie w--toSIrsIrs-- 

for managing information within the workplace, many of which were no brlger urlderv 

the strict puruie w of- anage m ent. A new generation of' sophisticated co mputer 

users arose who de manded increasing access to syste m s  as well as data. Such  

pressures brought about another ,sWt 'in IS technology away from a centralized, 

m anage m ent orientation toward w hrit is now ter  m ed  lWistributed pru~esslng'~: -an 
t 

emphasis on the user as the centrdl focus of the technology (Keen and 

The development of DSS and 0 A have shaped the evolution of MU; toward a 
% ,  

% 

h - - --- 
technology which uses 'distributed rather than centtraliZCd co m puting-re%urcG3; 

L 

which flexibility in amesdng, and m anip&ting organizational 
* B 

i 

inform ation resources, and is prlm w i l y  user-driven ( M artin, 1984; Pauko, lWr/  1. . 
These features allow the new technology to support a far broader range of' 

* 
applications, allowing,the system to address the needs of users throughout the 

organization, hcluding, bu t  not limited to '  management. State of the itrt systems . 
today prdvide opportunities for empioyees a t  various levels to  share technical 

and data resources tQ ulfPIl organizational goals m ore effectively. In thki - 

I 
sense they  are  ap propptely term ed organizational inf'or 13 ation syste rns. .- 

The evolution of thls technology clearly reflects a dynamic relationship 
- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - 

between advances in ~ornputing equipment and the changing nature of' the, 
\ - 

organizations to  which it is applied. Distlnct forms of IS technology'have 
I - 



evolved as organizations have learned new ways to  adapt technical innovations 

and,  i n  t u r n ,  as technology has responded to  changing organizational demands. 

W Nle the move m ent toward more accessible and lfriendlyl systems h2s helped to  

increase users' technical literaqy however, this  does not seem to  have eliminated 

f'unda rn er~tal  proble m s  Fn syste rn design. Even in very sophisticated syste m s ,  the 

basic problem of translating the user's practical needs into precise technical 

form remains largely unchanged, as is.indicated by the persistence of design 

proble m s despite technical advances. 
< 

The Social and Technical Contexts of OIS Design 

Syste rn design rn ethodologies have evolved under the sa m e conditioqs which 

shaped OIS technology. A s  indicated earlier however, existing m ethodologies m ay 

be  a t  least partiafiy to  bla m e for ineffective applications of 01s technology in 

many organizati&s. To some insight into the social and technical 

contexts of 01s design, the section discuges 'the develop m entd of existing 

design rn ethodologies. 

'The Early bays 

When computers were f'irst introduced into organizations, individuals wi th  

the training to oper'ate a rna@r corn puter installation were extrern ely rare. Part 

or' tire dif'f'iculty in securing such an individual was that they usua l ly  performed 

', 
a variety of wha t  we now consider to be distinct tasks, including those of \ 

systems engineer, analyst, prGgram mer, and operator, in addition to  frequently 

being t h e  p t ' i m i p a l  user ( Kraf't, 19'17). Since standardized training f ~ r  corn puter 

perscnnel was not yet in  existence, those who could perform this complex se t  of 

rvles were of'terl l u g i i l j r  educated i t 1  such f'ields as mathematics and engineering, 

a n d  t ' w q u e n t l y  d i d  net f'it t h e  mold of the typical ttcci-porate man1' (W einberg, 

47.  



197 1). For these reasons, the computer operator df '  the early 1 96U1s was ol'ten a 

highly valuable, highly paid, yet difficult to manage e m ployec. Because co rn put.erb 

, technology was quite foreign to  most executives and repr*esent.ed a subst.antia1 
I 

corporate invest m erit;, tnany executives f'ound t,trc r~rsclves t t a v i t ~ ~  to plncc: co  I I I  l ) l i b t . r *  

trust and responsibility in an individual whose m ethods they often did not. 

understand and whose co rn ni t  rrt ent to  corporate goals tnight well have beerr :;u:;pec t . 
v 

This  often created an awkward relationship bet'w een executives ar! t i l t ?  co ra p t l t c t r *  t - 
-r. 

expert*('~raft, 1977). 

The Bureaucratic Transformation . - 

A s  D P technology changed during the 1960ts, a major transf'orroat;ion i n  t,t~t. 
1 

social and organizational context of its application was also unf'oldtrtg. Ph i l l ip  

Kraft and his associates (Kraft ,  1977,1979; Kraft and Uubnof'f', 1986) @cuss the 

major forces and movements in t h i s  transform'ation, describing the m a s  a HI a&tV 

shift toward "bureaucratizationf1. Kraftls analysis is helpf'ul i n  urtder*standlrrg 

the context in which OIS design methodologies were orie;maQy developed. 

A s  data processing became increasingly f'a rniljar*, the need f'or. tr*alrrc:d 

personnel beca m e pressing. Major corporations took advantage of' this opp~rt,unlt,y 
* 

to influence tht: develop m ent of both corn puter. technology and corn puLerb p ~ r s ( ~ r r ~ ~ ( ; ' L .  

Because early corn puter workers had proven expensive and dif'f'icuh, t,o rrr arragc, the 
r, r 

corporate world invested large s u  m s  in research and develop 111 erlt, el'f'ort:; dc::;igr~r#(f 

to  provide new technical. a i d s  for bringing the computer more ef'1'c:ctively c : i t , t ~ i r t  

c-orporate control. Iricluded here was the f'urldirrg of' technic,al :;ctr.~oL.; arid 

programs to train the upcoming generation of corn putxr w~rksrr,. 

Kraft describes several develop m ents which r-eflec t the u ndr:r*ljrjr~~: :;f,r-atr:gy 

e m ployed to  transfor rn co rn puting work. A rn orrg these tie irlr,ll~rlw: 



* 
. ( 1 f deco r r ~  positlon of corn puting work 'into tasks that could be carried out by less 

w 
c3 -.. 

skilled perwnrrel, 

( 2 )  development of progra rn ming languages which overca me the need t o  rely on 

knowledge  of machine-readable code (a  skill which reinforced rn anage m entls 

' dependence on a highly t A ed expert), 
a 

(3)  develop nl ent of structured techniques for progra rn ming and systems design 

which enabled development tasks to be broken down into e a d y  m anageable 

co m ponents, 

(4) develop m  ent of standardized training programs for progra rn em and other 

technical personnel, 

(5) creation of' co m n ~  erciai soft ware houses to create I1cannedt1 progra m s  'available 

off-the-shelf', 

( 6 )  a-n ment of con] puting resources to organizational u n i t s  over which 

1 

rn anage 1.11 ent has greater control (ie. Finance/ Accounting). ( Kraft, 19 77, 

1979; Kraft and Dubnoff, 1986). 

Kraft m aintains that these had the cu rnulative effect of breaking the technical 

stranglehold that management perceived themselves to  be under. k i t h  the task of 

operating a corn plex co m puter installation now effectivelybreduced to  m ore 

nl anageable pieces, m anage rn ent could take control over its co m puting resources. 

Kraf't describes this transition as a gradual one occurring throughout the 

early development of computer technology. It is clear however that the 

bureaucratization of computer personnel was well in hand by the early stages of 

the vMIS1l era. In fact, the movement from early D P to  MIS technology has been 

described by 0 o h  m ( 1980) as sirn ply another instance of a m uch broader shift 

to ward manage m ent control over co m puter technology and personnel. 



- - 

Traditional - O L S  - Design: The 1m pact of ~ureaucratization 
- - -  - -  - -  - -  - - - - - - - 

The transform a t ion  described above signif'icant;ly affected the devehp m ent of 

procedures 

expert ,  t h e  

AT .r 
' 9  

t h e  h n s f o r m a t i o n  ~ r a k  describes, sys tems  design was subjec t  to t h e  same _k, 
- -- - - -  

-- - a -  -A-L -- + -- 
decomposition a n d  de-~killing- t h a t  o the r  technical.  t a sks  had. 

4 4 
The bureaucratization of system design was accomplished through a series of 

set of standardized procedures ( Kraft, 1979). Speclfic develop rn e n t s  which ' 
L 

acco m plished th i s  were: 

(-1) decomposition of sys tems  design into a3 set of d iscre te  funct ions which could ' 

b e  a d g n e d  separa te ly  or i n  sequence t a j u n i o r  technical staf'f, 
A 

- * .  
(2) development of s t ruc tured  design tools  which reduced c o  m plex tasks Into 

1 

standardized technic& procedures, 

technica l  
I 

(4) establish m ent of management systems to gain con t ro l  and accountablllty f'or 

t h e  design process as a whole, 
\ 

I 

. While t h e s e  developments  evolved as p a r t  of t h e  formallzed techn&ogy of systems 

design during the ear ly  days of MIS, they  re main a d o m h a n t  f e a t u r e  of  formdl 

system de&lop ment ethodologies still in "se today. The foUowing eia mination oT 
0 

.early developments  have had on the technica l  process of system design and the 

social organization of t h e  corn munity in which t h a t  p r o c e s  is conducted. 

A. The Traditional Technology of Syste rn Design 

~ igure  3.Aillustrates t h e  sequence  of tasks the 



t 
traditional "Syste to Ueveloprn ent Life Cycle" -- a standard sequence of design 

tavks widely used dm O I S  development. projects ( Martin, 1984). This cycle reveals 
f 

the deco rn position of' the develop rn e ~ l t  process into a prescribed sequence of 

stages, each of' which is f'orrn u l a d  as a distinct function in itself. Wi th in  each 

stage, a var-iety of techniques have been introduced to  simplify corn plex tasks and 

to provide standardized outcomes for each. A brief outline of the major steps in 

the cycle and the principle tools employed in each stage is presented below: B 

The H equire rnenLstt stage involves identification of the m ajor functional 

require men& which the system & to fulfill. T h i s  phase is critical, since it 

involyes the very dif'f'icult task of translating m anagerial infor rn ation 

require rn ents int3 a set  of technical specifications f'rom which -the syste rn w i l l  

actually be developed. The eff'ectiveness of this translation is particularly 

im portant since misunderstandings are easily carried f'orw ard into subsequent 
4, 

stages and may go un-checked u n t i l .  late i n  the development sequence. 

To avoid such problems, a variety of technical tools for Ynformation 

rlequire rn ents analysistt (Taggart and Tharp, 1977) have been developed to provide 

standardized and syste matic m earls' of defining syste m require m ents. These a t t e  m p t  

. to provide a m ems  through which management and technical staff can corn unicate 

their needs to one 'another. 

The HSpeciPicationstv stage involves translation of syste m require m ents into 

technical specifications which w i l l  guide production of the system. These include 

a definitiorl of the functional specifications of the software which w i l l  s a t i s fy  

system requirements, as well as a description of app&priate hardware t o  support 

the  data and sot'twaw requkmertts. Ei variety of structured tools are f'requerrtly 

used here t o  f'acilitate uniform translation and interpretation of specifications 

(Gouger a n d  Knapp, 19741. 

T h e  third step intiol~;es development of an overall conceptual d e w n  of the 

5 1. 



system ai a whole. Working from detailed specif'ications and using a varlet-y of 

modeling'techniques ( Chapin, 1974; Fergus, 1974; Hartman, - e t  al; 1974)  the 

-designer first deveiops working models of functional co m panents 'of' the syst-e m 
d 

(ie. modules), and then com bines these to create an overall d t x i i , ~ ~  01' t . t ~ t t  sy:;ttxlu 

as a working unit. The importance of detalled and accurate require rner1t.s atld 

--cif'ications is para nl ount here, since a n y  degree of inter-prlet,ive discrr:tiorl clrl 

' . 
the part of the designer rn ay have significant i ~ n  pacts on the devtt.lopirig syste la. 

Design is followed by the actual production of the system, beghrlirig with 

writing software programs and development of' logical structurwi t'or* da ta  stotagt7 

and retrieval. Structured progra m wing m ettiodologies are t'requc-:r~t,ly ut.lLixt4 tle1.1. 

O E F l M I T I O M  OF 
S Y S T E M  

REQUIREHENTS 

. Figure 3 . 2 :  

The Traditional System 
Development L I f e  Cycle 

TECHNICAL DESIGN 
O F  SOFTHARE 

SOFTWARE T E S T l M C  
AND "DEBUGGING" 



v 

to f'aciLitat,e translation of specifications into m achine-readable code ( Kraft, '"*r 

l Y ' l ' l f ,  f'ollowed b y  extensive testing, or tfdebu@gw,, first the performance of 

t h e  software itself, and Later of the en* system. Both forms of testing are 

done in relation to  pre-determined technica1,standards (Enger, 1976). 

The final two steps involve the actual- deploy rn ent oft the system into the 

organization and its ongolng m aintenance. Deploy m ent typically involves a period 
*, 2 

of on-site debugglrig and trouble shooting, as well as user training (although 
-7 

training is not traditionally considered part of the design process). 

M alntenance consists of correcting minor proble rns in progra m perf'or rn ance and 
.n'# 

updating procedures as  required Porn time to time. Both stages entail the use of 

speciiYc technical. tools and standards. 

The traditional development cycle t h u s  provides a sequence of steps which 

lead eventually to  the i r n  ple rn entation of an information system . Decom position of 

the overall process into discrete steps, and the use of various technical tools 

wi th in  each step make it possible for the extremely co m plex task of syste m design 
- 

to b e  handled by a team of technical specialists within a clearly def'ined se t  of 

technical guidelines. 

The particular strength of' these procedures lies in the degree of' 

4 

standardization they aff'ord. Standardization allows each stage to  be undertaken 

by anyone with proper tec! cal training and supervision. 'Enis makes management f 7  
no longer dependent on a single expert, and provides an effective foundation for 

regulating t h e  design pr-ocess. Thus ,  while the traditional cycle appears to be a 

logical approach to s y s t  rn design, i ts  major function rests i n  the establishment 

of a t'ra rn e work f'or manage < ial control ( Kling and Iacono, 1984). , 

B. The Social Organization of System Design 

O e ~ ~ t r i p u s i t l ~ n  a n d  star~dar.ciization of the design process through the 

traditional development cycle was acco m panied historically by the develop m ent of 



bureaucratic m echanisms of coordir.ation and control. A s  a growing co n~ pllra ent cjt '  

specialized co m puter workers swelled organizational ranks, the ~ l e e d  t'okyadequat c 
. ,  ; 

in the organizational units i? which the design f'urlction was c:*r.t*ied clut.. W h L 1 ~  

not a direct aspect of the design process p i t *  se, these remain 9 prledhnmmlr 

feature of the technology of system design. 

Two aspects of the social organization of system design a re  important: here. 

The first concerns the e,stabbhment of a traditional hierarchy of authority ;IS a 
f 

rn echsnis m for supervising design workers. In deco nl posing the de*r~ pr1oc;eLss ltrt,o 

distinct areas of technical responsibility, a specialized division of 'labours was 

created. Individuals assigned to  relatively narrow technical tasks were rn adc  

accountable to others w i t h  broader responsibility, imposing ;r hleraatuchlcal 
I 

authority structure which pardleled the division of' technical tasks. 

This early developmerit i n  the social orgariizatior~ of' ?xrnputlr~g h sl,U 

evident today. V i r t u a l l y  a h  organizations which do syste rn- develop rn errt e rn ploy a 

hierarchical d iv '  'on of labour to manage co rn plex design projects. T k s e  * 
M 

hierarchies are a rn ajor structural features of the co m m unity of' prlof'es:;iorlnls 

involved in design work .  While the na rn es attached to  specific posit,iorls vary 

between organizations, the typical structure of this corn munity can be described 

. 
as follo w s: / 

/ 
P 

A t  t h e  m h e s t  level are MIS Managers who beads tile organizational u r ~ i t ~ s  irl 

which the design f'unction is housed. Their primary r'esponzibility ir; f 'o r .  pru.jc:ct 

manage m e n t ,  including budgetary control and ad irererice to  ccmtracts a n d  :xheduLt::;. 

for supervising an individual project.- T h i s  person will m turn supervi';~: orre .(x 

t w o "Senior Syste m s A nalyst,~", w trose m air1 r.~:r;pot~:;ibiUt,y Lie:; i r r  t , t~f:  :ir1:3 Jy:;k of' 

H, sy:;t,em. Thh; user infcrmadon needs  and tl!e overall conceptual des ign  CJ 



_ i r d . i q ~ i d u a l  is often the m a i n  contact w i t h  the prospective user. under the Senior 

Arlaiy-it a re  t,ypically a group of "Junior A q g ~ l y s t s ~ ~  whose work consists of 
h 

tr~inslating require rn a t s  s ta te  rn ents obtained fro m the senior analykt into . 2 

- 

technical specif'ications. These are  usually passed on t o  grqgra m m ers, who 

actually produce the programs which fulf'ill these specifications. In k r g e  , 

suf't ware houses, one often f'inds a distinction between I1Senior" and flJuniorn 

praogrla m m em, the form e r  being assigned to  the develop m ent of n'e w syste m s ,  and the 

la t ter  being involved mainly w i t h  routine maintenance and upgrading of 

establlsh&d syste m s .  .SO rn e w hat re  ni oved fro m this typical hierarchy, m ay also be 

. technicians and other staff who work primarily wi th  hardware. , 
Y 

With develop rn ent work' increasingly being located within large D P or M I S  
> 

depart rn ents, the need f'or additional manage m ent structures was apparent. A sqcond . 

develop nl ent i n  the organization of the design process arose in response to  

pr3uble rns i n  marlag& large-scale develop m ent projects. Co rn plex tasks such as  

require m ents analysis or progra rn rning often required a n u  rn ber of individuals 

working on difl'erent co m ponents a t  the sa rn e time. These groups were often formed 

into distinct organizational units to facilitate management of that  function. 

While t h i s  f'acilitated supervision of individual workers, it was often unclear a who was overseeing the project s a whole. k i t h  the major components of the 
. " 

design pr-ocess widely distribued throughout the organization, the need f'or 

stricter Qrgarlizational controls beca m e increasingly apparent. 

T t l i s  prloble rn frequently ca rn e to  l y h t  when the ultimate users of t h e  system 

under develop rn ent beca m e concerned about the rate  of progress or m ounting costs. 

Users legitimately wanted assurances that the project would be completed on time 

and within budget. This  reinforced t.he n e e d  for  procedures for monitoring the 

p ropc t  thr1ough various stages a n d  assessing progress in relation t o  cost and 
.) = 

perfor rn ance criteiia. t 



In r e s p o n s e  to t h e s e  - d e  m ands,  system develop m ent h o r n s  in t roduced-  coiaplex 
e 

- -- - - - - - - - - 

syste rns for p ro j ec t  manage m k t ,  inclu,ding procedures  f i r  defYnlng t h e  specif'ic 

- - -  - -  --7 - 7 "  

1 lu expecrt"at R m u  t h c w r p b r n  w e r e  t 

- - spec i f i c  po in t s  a t  wh ich  c i i en t s  w~rrld-~%ign ofP o n  specific aspects of t h e  -mri-- 

- providing secu r i t y  t h a t  t h e  pro jec t  was proceeding accord ing  to  plan. 
- - 

The ab i l i ty  of large deve lopmen t  firms to meet c l i e n t s t  expwt . a t i ons  of' t h e -  - ' -* 

deve lopmen t  p rocess  made Such procedures  a n  i m p o r t a n t  p a r t  of. t h e  vbu&~itne%" of* 

7 , - w s ~ - g r 0 t t P ~ ~ t r * ~ * P - ~ - e f f e c t i v e l y & & ~  

a n d  .cost cons t ra in t s )  beca  m e s u c h  a s t r o n g  se l l ing  point  t h a t  * individual  f ' i r m  s 

developed propr ie ta ry  s y s t e m s  which t h e y  sold t o  c l i en t s  as disUrlct deve lopment  

It m ethodologiesfl  (see 

sys t em design,  t h e s e  

which facuta te  t h e  

To sum marize,  

9 

for exa  m ple Appendix A 1. Marketed a s  unique approaches  to  
- 

are essent ia l ly  fo rm al ized procedures  for pro jec t  rn anage nl errt, 

acco rn plish rn e n t  of large-=ale design projects. 
1 

exist ing.  design methodologies r e f l e c t  t h e i r  heritage wi th ln  
v 

-- t h e  c o n t e x t  of large bureauc ra t i c  o rgan iza t i ons ;  The need for - ~ , g s n i z a t i o n a l  - - -- 

con t ro l s  which arose as c o m p u t e r s  p ro l i fe ra ted  i n  o rgan iza t ions  c r e a t e d  o 
. b 

pa r t i cu l a r  socia? s t r u c t u r e  a m o n g  those who conduc t  t h e  design p r o c e s s  .It is, * 
d 

within s u c h  s t r u c t u r e s  t h a t  rn o s t  design work is now under taken.  A s  we will sek, -. - 

e v e n  t h e  in t roduc t ion  of innova t ive  design tools t o  corn plim ent new f'crr5rnu of 012 

technology  fiat a l t e r e d  t h e  t r a d i t i o n a l  social context .  
* 

While t h e  previous  discussion outlLnes t h e  pr imary f ' ea tures  of =lystertl 
\ 

developments .  Most .design technologies  discussed a b o v e  evolved as part of' t h e  



earlj  t t t 4 E f t  era, or appeared over the decade which followed. While this would not 

see m to describe llcurrentu methodology, very little fundamental c h a n ~ e  has 

U C C U I T ~ ~  in O E  design since traditional methods &e formalized. 

T b i s  may be attributed to the essentially bureaucratic nature of the 

processes &st described. Such structures are notably redstant to change, often 

$referring to co-opt new developments rather than adopt them. Many of the 

innovations that have occurred in systems design have tended to be absorbed into 

. the traditional m ethodology and adjusted to suit that cofitext. 
-. 

One example of this co-optation concern an entire q-oup of procedures for 

"inf'orm ation require m ents analysistf (Taggart and Tharp, 197 7). These are 

essentially struqtured interdew techniques which were developed to  address 

proble m s of n~isunderstanding between syste m designers and users. Within the 

traditional design framework, these have taken on the less useful function of 

formalizing and standardizing the interaction occurring between designers and 

users, of'ten exacerbatug the problem of understanding. For users, these 

techniques have beco m e another technical tool which demands that they translate . 
require m ents which are already vague and unclear into a language which is both 

6 

unfamiiiar and intimidating. ~ k h o u g h  the availability of techniques for defining 

inform ation nee.ds-undoubtedly a i d s  the design process, it is doubtful that 

understanding in any deep sense is facilitated by current applications of these 

techniques. 

A second innovation that has been adopted by existing design methodologies 

without funda m entally changing their form has been the widespread use of 

partic:oativo design strategies ( M urn ford and Henshall, 1979; King and Rodriguez, 

198 I ! ,  One of the early lessons from MLS research was that participation by users 

iri the development process frequently alle*ted problems in gaining user support 
1 

a n d  cooperation. By invo1;ing the user as a Wec t  participant in developing 

57. 



technical specfications, and i m  ple m ent.ing the syste m, these techrdques were 

found to secure user interest and support for the system, and to make the 
w 

identification of require rn ents m ore 'accurate. 

Research has shown that participative m ethodologies substarltially incr-ease 

users1 understanding and acceptance of the systems they help d e k n ,  and erisurt? 

more effective usage (Swanson, 1974; Edstrom, 1977). It is unclear wtlettlet* such 

gains are obtained by giving participants a voice in rn a&r dea r1  c tloices, or 

s i m  ply by having users participate in carrying out choices already egtabllshed by 

the design team. In the latter scenario, participation s i m p l y  serves t h e  funcllur~ 
i 
i 

of educating users and securing their cooperation in a predetermined syste rs, 

rather than giving them a rn eaningful say in the design of' t hek  syste m s  (Edst,r.o 111, 

1977; King, 1978; Kling and Iocono, 1984). 

A t h i r d  innovation occurred w i t h  the development of so c a l l e d  llb'ourftl * 
G eneration" or non-procedural progra rn ming languages ( M artin, I 984 1. 'I'trese 

a 

essentially auto rn ate certain progra m ming procedures, m akirlg it  possible f o r *  a 

relative novice to develop applications quickly and ef'f'iciently. In the hands of' 

a skilled developer, these tools make it possible to bypass tuadithr~al 
L .  

techniques and rapidly produce a prototype of a progra m which m q h t  o t h e r $ w h e  
d 

take months to develop. 

Within t h e  context of traditi.onal develop m ent m ethodolc@es, f'ourttl 

generation languages are useful in developing working prototsype&of' a f'lrrkhed 

system so  that users can request changes before the system ~ ( J F J S  to pr'oductiorr. 

T,nis ttprototypingM technique (Boar, 1584 1, has been shown to &?a Lly. e r ~ h a n c c  

i m  pie mentation success by helping to identif'y a n d  correct errors bef'r~rc: t h e y  

become entrenched within a full blown systerrr (Zroka and Raderb, l(jb6). PrBot.c~t,;rpirrg 

is still relatively ne w h 9  w e ver', and re m ains largely outside traclltifmal 

methodologies. It tends to be very dernandmg on coplputor remwces: and allow:; 



urrtr-abed users to develop applicatioh which may a be inconsistent wi th  exishg 

systems. For these reasons prototyping is often viewed w i t h  suspicion by 

traBtlonal developers. M &ny believe t h a t  prototyping m ust be carefully 

cont,rolled w i t h i n  a broader, more traditional' development fm m ework (Hounsell and 

Bkcb~, 1985). 

Fourth generation techniques have been received enthusiastically by users. 

The ability to bypass t h e  traditional methods and develop applications rapidly 

has opened u p  new possibilities for %btributedt1 and "end-userft co m puting. With 

t h e  availabuty of inexpensive microcomputers these tools have been a ma@- 

f'orce in defYning t h s  m ost recent conception of what an ideal information system 

could be. A s  long as responsibility for systep development remains locked within 

traditional structures however, our ability to realize that potential may be 

qnificantly delayed. 

Looking A head 

W kile these develop rn ents represent a significant addition to  the pmcess of 

systems design, none provides a solution to the fundamental problems which 

plague information technology. Even w i t h  these techniques, problems'in OIS design 

have not vanished. System design continues to  present difficulties for managers 

and syste rns professionals alike (Haaton, 1985; ~ & n  and Bostt-om, 1986). In & 

fact, continued'efforts to develop new approaches t o  01.5 design only underline 

t h e  f'unda rn ental proble m s  in this area. 

What is sigiGficant- about these develop m ents however, is that each seeks to 
\ 

improve the design'process by pmviding a means of enhancing com munication 

between designers and users. Each recognizes the fundamental problem as  one of . 
failed understanding between these groups, and introduces, by way of some 

B 
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technical process, a means of improving their interchange. A t  the same time, each 

presupposes a basic level of co rn rn unication between these groups to  flrnction as a 

design tool ( G  uinan and Bostro rn , 1986). Without effective interDactior~ between 

these groups, no s e t  of technical procedures can serve a s  5 bxs is  f'ut.,el'f'cctive 

design. This  reinforces the crucial role which com munication p l a y s  f'ur- the,ent.lr*e 
I + 

process of system design. Ln addressing proble rns of 01s. d e s i g n  ther*efor*e, i t  w i l l  

not be sufficient to  s i m p l y  impose technical procedures which lni111 ic or' rep lace 

human understanding; an understanding of how corn mbnicatiort f'ur~ctions i n  the 

design process is essential if deslgn procedures a re  t o  be irn prwved .  

Sum marv 

This  chapter provides an introduction 

historical context in which i t  evolved. The 

to  O l S  technology a n d  to  the 

tendency for tbie d e a n  process to  bc? 

located in h_lghly bureaucratic st,ructures has shaped both the procedurbes of 

de%n and' the organization of the professional com munity in which it is carrsied 

out. Most design projects of any scale follow the traditional deve lop  rnerlt cycle, 

most make use of structured techniques for syste rn analysis, d e a n  a n d  

progra rn ming, and rn ost a re  undertaken within a hierarchical division of labourn. - 

These characteristics of syste m design are  part of the taken-for-granted 

world of the computer worker. These have aLso been overlooked by ~cholarv and 

practitioners a t t e  rn pt ing  t o  understand problems in OIS design. This s t u d y  

contefids that  these context'u'ai features p l ay  an important role in creating and 
0 

enlarmg barriers t o  corn rnunication within the d e w n  process. The chapteru w hlch 

follow describe an e rnpirlcal study which seeks to rn ode1 the manner irt w h k t r  t,t~f::j~: 

factors affect  the nature ar,d q u a l i t y  of corn munication i n  tNs settine. 



C H A P T E R  FOUR: An E m p i r i c a l  S t u d y  of C o m m u n i c a t J o n  B a r r i e r s  in OIS Design: 
6 

Des ign  'and Methodo logy  

'The aim of this thesis h a s  b e e n  def ' ined as t h e  d e v e l o p m e n t  a n d  e v a l u a t i o n  of 

a m o d e l  d e s c r i b i n g  how p a r t i c u l a r  f e a t u r e s  of t h e  social a n d  t e c h n i c a l  c o n t e x t  of 

s y s t e m  des ign  c r e a t e  corn rnunica t ion  b a r r i e r s  b e t w e e n  O I S  d e s i g n e r s  a n d  use r s .  

Waving r e v i e w e d  t h e  l i t e r a t u r e  r e l e v a n t  to  this area, we m a y  n o w  b e g i n  a n  -. 
e x a  rninat ion of  t h e  c e n t r a l  probSem by d e s c r i b i n g  t h e  d e v e l o p m e n t  of t h e  model in 

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

rn odel .  We begirl  by d e s c r i b i n g  t h e  d e a n  a n d  m e t h o d o l o g y  em p loyed  in g a t h e r i n g  

a n d  a n a l y z i n g  e m p i r i c a l  d a t a  for t h e s e  t a s k s .  

T h i s  c h a p t e r  o u L h n e s  t h e  o v e r a l l  t w o - p h a s e  d e s l g n  cf t h e  s t u d y ,  followed by  

a d e s c r i p t i o n  of s p e c i t i c  rne thodo log lca l  i s s u e s  c o n f r o n t e d  in c o l l e c t i n g  

a p p r o p r i a t e  d a t a  f o r  e a c h  phase .  I n c l u d e d  h e r e  is a d e s c r i p t i o n  of t h e  g e n e r a l  
I 

p o p u l a t i o n  fro rn which s a m p l e s  for b o t h  p o r t i o n s  of t h e  s t u d y  are d r a w n .  T h e  

c h a p t e r  c l o s e s  wi th  a b r i e f  d i scuss ion  of t h e  t e c h n i q u e s  us@ to  a n a l y z e  t h e  data 

c o l l e c t e d  i n  t h e  s e c o n d  p a r t  of t Q e  s t u d y .  T h e  r e s u b  of s p e c i f i c  p o r t i o n s  of 
' 

t h e  s t u d y  are r e p o r t e d  s e p a r a t e l y  in s u b s e q u e n t  c h a p t e r s .  

T h e  O v e r a l l  D e q n  of t h e  S t u d y  *, 

T h e  d e c i s i o n  to p u t s u e  t h e  e m p i r i c a l  c o m p o n e n t  of his s t u d y  in t w o  d i s t i n c t  

phases  is b a s e d  o n  a r e c o g n i t i o n  t h a t  two f u n d a m e n t a l l y  d i f l f e r en t  kinds of 
X 

r e s e a r c h  t a s k s  are i n v o l v e d  in initially d e v e l o p i n g  a n d  later e v a l u a t i n g  a m o d e l  

' of OIS corn m u n i c a t i o n  p rob lems .  T h e  fkst t a s k  r e q u i r e s  a d e s c r i p t i v e  a p p r b a c h  
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relying primarily on qualitative data. The aim here is to provide a detailed 

description of specific aspects of co m m unication in 01s design and to  develop an 

understanding of how these function within the design context. It Is this r ich ,  

qualitative description of ,  O I S  design which will. provide a basis f'or. def'irling 

specific ele rnents and relationships to  be depicted in the model. 

The secoid task requires a more quantitative approach. The aim Ilerle b t o  

provide e rnpirical evidence t o  refine the representation of' elements and 

relationships in the model, and then to  assess the validity of the   nod el as' a 

'whole. To undertake this evaluation of the  model, a large body 01' data ly 

required. The second portion of'- the s t u d y  t h u s  uses a funda t r ~  er~tally dif'f'tbr.rr~t, 

methodology: t o  provide a f i n a l  assessment of the m ode1 developed abovr. 

The s t u d y  proceeds through two &tinct phases e m ploying d ls thc t  rrlvdcv of '  

data gathering and analysis. The first phase is essentially a descriptivt! :;tudy 

which uses qualitative techniques to  obtain detailed accounts of' the social arid 

technical contexts of system deslgn and t o  deter-mhe their impact, or] t fezign 

problems. Data for this portion of the s t u d y  are  obtahef  through irlterevic w:3 with 

a sample of individuals having direct involvement in t h  k system deagr~  p r ~ ~ c e s s .  A 

detailed interview protocol w a s  developed to  focus these interviews tow arbd 

specific aspects of the d sign process, as  deflned above. Interviews were f I 

conducted wi th  a small sample of i n d i v i d u a l s  t o  provide the data un which arl 

analysis of co m m unication proble m s  in t h i s  context was camled out. 

Data from the qualitative portion of the study were examined to identif'y 

features of the  design conte'xt w h c h  might syste matically af'f'ect c o  lo rn urll~allor~ in 

this setting. This examination was guided by an interpretive arlalyslr; of '  

co m m unication breakdown, as previe wed In Chapter 0 ne .  By f 'ocushg at,t,er~t,ic~rr 

toward specific aspects of the com municativn process, this perspective prvvide'd 

the basis for selecting ele menu and relationships for. inclusirjrl in  t>he mf~del. 



F o r  e x a m p l e ,  t h e  f o c u s  of t h e  model was d e f b e d  to be s p e c i f i c  f e a t u r e s  of 

' t h e  %cia1 a n d  t e c h n i c a l  c o n t e x t  of syste m d e s i g n  wh ich  create corn m u n i c a t i o n  

bar.riers b e t w e e n  d e s i g n e r s  a n d  users .  We def ' ined s u c h  barriers as p r o b l e m s  t h e  
e; 

a c c o  m p l b h  m e n t  of s h a r e d  u n d e r s t a n d i n g  b e t w e e n  t e c h n i c a l  a n d  m a n a g e r i a l  fra m es of 

r e f e r e n c e .  In e x a m i n i n g  d a t a  from t h e  first p a r t  of t h e  s t u d y ,  w e  t h e r e f o r e  s e e k  

to  identif 'y how t h e  s o c i a l  o r g a n i z a t i o n  of d e s i g n  p r o f e s s i o n a l s  a n d  t h e i r  u s e  of 

specif'ic d e s i g n  t e c h n i q u e s  m a y  affect t r a n s l a t i o n  of d e s i g n  spec i f ' i ca t ions  

b e t w e e n  m a n a g e r i a l  a n d  t e c h n i c a l  f m m  es of r e f e r e n c e .  Based  o n  this a n a l y s i s ,  a 

model is proposed  which  d e s c r i b e s  how t h e  ma&r c o m p o n e n t s  of t h e  d e s i g n  c o n t e x t  

at'f'ec t co rn m u n i c a t i o n  wi th in  0 IS des ign .  

T h e  s e c o n d  p h a s e  of t h e  s t u d y  Is q u a n t i t a t i v e  in n a t u r e .  .Based  o n  t h e  
8 

r e s u l t s  f r o m  p h a s e  o n e ,  s p e c i f i c  v a r i a b l e s  are i d e n t i f i e d  to  o p e r a t i o n a l i z e  

e l e m e n t s  o f  t h e  model, T o  collect d a t a  which  s u p p o r t  r i g o r o u s  t e s t i n g  of t h e s e  

c o r ~ s t r u c t s ,  a ques t iunna l r l e  was d e v e l o p e d  for d i s t r i b u t i o n  t o  a large s a m p l e  of 

s y s t e m s  d e s i g n  p ro fe s s iona l s .  I n i t i a l  q u e s t i o n n a i r e  items were b a s e d  o n  t e n t a t i v e  

r e l a t i o n s h i p s  d-ed i n  t h e  model.  An initial v e r s i o n  of t h e  q u e s t i o n n a i r e  was 

p r e - t e s t e d  o n  a s m a l l  g r o u p  of sub_)ects,  a n d  after r e v i s i o n  was s e n t  to  s y s t e m  

d e s g n  p ro fe s s iona l s  i n  two rn a@r p r o f e s s i o n a l  o r g a n i z a t i o n s  for co m p le t ion .  

Data o b t a i n e d  w i t h  t h e  q u e s t i o n n a i r e  were a n a l y z e d  f o l l o w i n g  p r o c e d u r e s  - 

descr7ibed be low.  T h e s e  p r o c e d u r e s  p r o v i d e  a basis for r e m g  t h e  m o d e l  by 

p rov id ing  s u p p o r t  f'or t h e  v a l i d i t y  of . i n d i v i d u a l  ele m e n t s  a n d  r e l a t i o n s h i p s  in 

t h e  model.  With this s u p p o r t ,  a formal v a l i d a t i o n  of t h e  model as a w h o l e  was 
- 

ur lde r t aken  us ing  t h e  ca m e q u e s t i o n n a i r e  data. 

T h i s  two-stage d e s i g n  of'f'ers s e v e r a l  a d v a n t a g e s  in terms of t h e  o v e r a l l  

va l id i ty  c>L' t h e  s t u d y .  ~k be@n wi th  t e n t a t i v e  n o t i o n s  a b o u t  p o s s i b l e  c a u s e s  of 

corn r n  u n i c a t i o n  b r v a k d o w n  i n  the d e s i g n  process which  a p p e a r  to  b e  c o n c e p t u a l l y  

valid a n d  corm.&tent  w i t h  t h e  literature. T h e  first p h a s e  p r o v i d e s  detailed 



o b s e r v a t i o n s  wh ich  s u p p o r t  c o n s t r u c t i o n  of a n  e m p l r l ca l ly  g r o u n d e d  In o d e 1  which  

tests a n d  e l a b o r a t e s  t h e s e  init ial hypo theses .  W N l e  this p h a s e  p r o v i d e s  basic 
0 

o b s e r v a t i o n a l  s u p p o r t  for t h e  model,  its e m p i r i c a l  base is r e l a t t v e l y  small arid 

c a n n o t  s u p p o r t  a n y  claim t o  g e n e r a l i z a b i l i t y .  T h e  s e c o n d  p h a s e  ex t .ends  t h e  s t u d y  

. to  a broader sample a n d  offers statistical v e r i f i c a t i o n  to  conf'ir*m the widct* 
. 

u t i l i t y  of t h e  d e s c r i p t i o n  offered. In total, t h e  s t u d y  p r o v i d e s  a balanced 

a p p r o a c h  to t h e  p r o b l e m  of e m p i r i c a l l y  s u p p o r t i n g  t h e  m o d e l  a n d  enuuri t ig  t h e  

o v e r a l l  v a l i d i t y  o f  t h e  r e s u l t s .  

We now t u r n  t o  a m o r e  detailed d e s c r i p t i o n  of specif'ic methodological 

a s p e c t s  o f  t h e  two major phases.  

P h a s e  0 ne:  Initial I n t e r v i e  w s  
- - - - - - - 

T h e  first p a r t  of t h e  s t u d y  p r o v i d e s  a n  d e s c r i p t i o n  o f  the s u d a l  a n d  

t e c h n i c a l  c o n t e x t s  of s y s t e  m d e s i g n  as t h e y  relate t o  p r o b l e m s  i n  01:; des ign .  We 

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

p r o f e s s i o n a l s  a n d  t h e  t e c h n i c a l  p r o c e d u r e s  t h e y  u s e  may c o n t r i b u t e  to 

c o  m rn u n i c a t i o n  p r o b l e  rns Ln t h e  d e s l g n  p roces s .  Ln ttlts s e c t l o n  o u r  ai nr h to 

o b t a i n  e v i d e n c e  to s u p p o r t  s u c h  a r g u  m e n t s  a n d  p r o v i d e  a c o r l c r e t e  accvurit of '  h o w  

c o n t e x t u a l  f a c t o r s  a f ' f e c t  corn m u n i c a t i o n  in t h i s  settlrig. 

B e c a u s e  o u r  initial a n a l y s i s  is c o u c h e d  wi th in  a n  i n t e r p r e t i v e  t'r-arnewor+k, it, 

is a p p r o p r i a t e  t h a t  we a d o p t  a n  a p p r o a c h  c o n s h t e n t  w l t h ' t h a t  or ie r t t , a t lv r~ .  It. wa3 

d e c i d e d  that si m p le  i n t e r v i e w  t e c h n i q u e s  would p r o v i d e  t h e  b e s t  w % t e g y  f'orx 

obt-g d e s c r i p t i o r ~ s  of d e s l g n  p r o b l e  rnsgpas u n d e r s t o o d  by p a r t i c i p a n t s  i n  t h e  

p roces s .  Whlle it was c o n s i d e r e d  d e s i r a b l e  to  have p a r t i c i p a n t s  s p e a k  o p e n l y  o r 1  

t h e s e  c o n c e r n s ,  it was also f'elt t h a t  d i r e c t i o n  s h o u l d  b e  giver) t u  assist irk 

c o l l e c t i n g  d a t a  d u - e c t l y ' r x e l a t e d  to  t h e  i s s u e s  under i nv r sL~a t lo r~ .  1t was 
i 8 
\ 
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decided t h a t  t h e  interview s t r a t e g y  d e s c r i b e d  by M e r t o n  ( Merton,  et - al, 1956) as 

t h e  llF'ocused In te rv ieww o f f e r e d  a n  a p p r o p r i a t e  format for b a l a n c i n g  o p e n n e s s  and  

s t r u c t u r e  In t h e  interviews. 
L 

Irt this format, t h e  intervLe w9r d i r e c t s  a t t e n t i o n  to  ward a specifYc issue or 

Incident a n d  allows t h e  r e s p o n d e n t  to  d i scuss  t h e i r  reactions t o  t h a t  s u b j e c t .  

Typica l ly ,  t h e  r e s e a r c h e r  e n t e r s  t h e  interview with  a s p e c i f l c  set of h y p o t h e s e s  

in mind w N c h  d i r e c t  a t t e n t i o n  towards specifYc topics .  C o n s i d e r a b l e  room is left 

f 'or  s u b k c t s  t o  d e f i n e  t h e  c o n t e n t  of t h e i r  r e sponses ,  while main ta in ing  a f o c u s  

t o w a r d  specifYc issues.  T h e  a n a l y s i s  of t h i s  material seeks '  t o  def'ine t h e  

I n t e r p r e t i v e  schemes which s u b j e c t s  u s e  to  frame t h e i r  p s p o n s e s  t o  t h e  q u e s t i o n  ' 

a t  hand. 

T h e  popula t ion  from 

individuals o p e r a t i n g  in a 

p r o c e s s  of s y s t e  rn design.  

which Fn te rv iews  were s o u g h t  was d e f i n e d  as all 
.a 

profess iona l  c a p a c i t y  r e l a t e d  or  c o n t r i b u t i n g  t o  t h e  

Since t h e  s t u d y  f o c u s e s  o n  t h e  d e s i g n  p r o c e s s  itse , r 
a n d  s i n c e  this group  is pr imar i ly  r e spons ib le  for t h a t  proce&, this  was d e e m e d  

t 
an a p p r o p r i a t e  sa nl ple. T h e  sa m p le  was  in i t i a l ly  l i m i t e d  t O  ind iv idua l s  working 

wi th in  t h e  g r e a t e r  Vancouver  area, b u t  was later e x p a n d e d  to i n c l u d e  ind iv idua l s  

f'ro m T o r o n t o  as additional o p p o r t u n i t i e s  arose. Included w ere ind iv idua l s  

o c c u p y i n g  a n y  o f  t h e  s e v e r a l  c a t e g o r i e s  of d e s i g n  work d e s c r i b e d ' i n  c h a p t e r  

' t h r e e ,  f'ro'm MIS m a n a g e r  to  s y s t e  m s  t e c h n i c i a n ,  as w e l l  as t h o s e  who  work as 

p r i v a t e  consu l t an t s .  It was also felt t h a t  o t h e r  profe@onals  n o t  d r e c t l y  

invo lved  in d e a n  w o r k  b u t  w h 8  c o n t r i b u t e d  to  it in s i g n i f i c a n t  ways  should  also 

be s o u g h t  for i n t e r v i e w s .  T h i s  i n c l u d e d  e d u c a t o r s  w h o  trained v a r i o u s  

occupattdflaf g r o u p s  doing s y s t e m  deslgn, as well as personnel recruiters 

syecializring in s y s t e  rns- r e l a t e d  , p l a c e  m en t .  T h e  latte'r were of interest b e c a u s e  

of' t h e i r  'Ynside knowledget1  a b o u t  the t e c h n i c a l  a n d  p e r s o n a l  q u a l i t i e s  of 

e f f e c t i v e  s y s t e  m s  personnel .  Both g r o u p s  o p e r a t e  .on t h e  boundary  of t h e  s y s t e m  
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design culture and were believed to have special 

social context of design work. 

Since this initial. phase was descriptive and 

insight into the nature and 

not intended to  support 

statdstical or Logical inference, no concrete spedf'ications were esta W l e d  f'or 

sampling this population. However, two general guidelines were followed Ln 

obtabing the sample: ( 1  the sample w a s  to  'include a diversity of' poslt lorlv 

within IS design, and ( 2 )  the representation of groups in the sample should 

correspond w i t h  their level of involvement in the design process. As intervigwa 

were scheduled, effort was made to contact individuals fl-om a spectrum ot' 

occupaQons, and to ensure that groups close'y involved in design work were m c ~ t .  
I 

s t r o n a  represented Fn the sample. Particular ef'fort was made to  ensure that 
. '  

senior-level system3 analysts would constitute the mabr group In t h e  sa rn p ie ,  

since this group is m ost directly responsible for system design. 

This  specflcation affected the size of the sampie eventually vbt-&led. 

Senior analysts are ?xtre mely $usy individuals, and while many were interested h 

the s t u d y ,  i t  w a s  often difficult to schedule interview time. It was of'ten 

necessary to reschedule appointments, and occasionally to cancel ir~terviews 

altogether. Because of this, the relatlve size of other groups In t h e  s a m p l e  had  

to be constrained, although iL would have b'een possible to inflate t h e  sample 

wi th  others less directly involved wi th  system design. 

Prospective subjects were initially contacted through syste rns corlsuLtir~g 

firms listed in the Vancouver phone book. Interviews were scheduled with a :Irlrr&e 

individual active in this field, and these frequently led to ad(fitior1a4 dor1tacts. 
1 -  \ 

Contacts wi th  educators and career placement o f w v e r e  also W t e d  by 
rz 

telephone, and also led to 

The sa rn ple that was 

i 
, of twenty-two individuals: 

contacts a m ong a,&&tional colleagues. ! 

eventually obtained for t h e  f'lrst phase  

f m e e n  design professionals, including f'our M 1:; 

6 6 ,  



rn anagers, one technical specialist, one senior level program m er, and nine serdor 

analysta. Two of' the analysts interviewed -re private consultants, the remainder 

were members of large consulting firms. The sample also inchded three 
\ 

hdlviduals working In syste ms-oriented place m ent and four educators in syste m s  

Z 

Most Interviews were conducted i n  Vancouver over a period of four months 

beginning In A prU of 1985. Two supple m entary interview s'were conducted in the 

Toronto area to enhance the representation of senior analysts in the sample. The 

interviews were all  between sixty and ninety minutes in length, conducted during 

buslness hours in the offices of the individuals involved. In two cases, 
-3 

f'ollo w -up intervie w s  w ere scheduled to pursue additional questions. 

Uata was M t l a l l y  collected by taidng notes of subjectst responses. This  

was soon found to  be awkward and was replaced by tape-recording the interviews. 
# 

Permission to record interviews was obtained a t  the beglnnhg of each session. In 

all cases, initial notes or recording!$ made of the interviews were reviewed as 

soon as  podble after the interview and a more extensive se t  of notes made. 

Consistent with the focussed interview technique, data were s u m  marized in 

r~f'erence to a specific set  of pre-defined issues, as discussed below. Additional 

notes were made concerning topics raised by the subject, as  well as  the 

intervie w er's general i m pressions. 

The htervie us followed a protocol designed in reference to  the analysis of 

co m m urlicauon barriers initially previewed 
- I  

Interest were 'identifled for which detailed 

Included: 

( 1 )  M anaierlal vs. Technical Fra m es of Reference - Differences between designers 

and users as  a bas is  for distinct frames of reference; including 

in Chapter One. Five major areas of 

empirical data was sought. These 

Werences  in personality, attitudes, education, cognitive styles, etc. 
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( 2 )  The Social Organization of the Deslgn Corn m unity - Subjectts understanding 

of the organizational structures in which design work is carr-ied out. For 

example, nl ajor &b classifications and major dif'f'erences and rvelatiorwhips 

among these, 

( 3 )  D e a n  Tools and Procedures - The use of' speclt'ic technical tools at13 

procedures; the i r n  pact of these on the design process ar!d the ability t? 

overco m e specflc barriers. 

( 4 )  Co m rn unication Patterns Between Designers and User- - 'I'he el't'ectlverless of' 

relationships (ie. corn nunicatlon) between n anage rn ent and  syste rn s persormel; 

6 
the existence of conflicts concerning basic goals, interests, values, etc. . Y 

- 
cC 

( 5 )  .- Design Outco m es - Sub&ctsl awareness and interpretation of' M I S  dif'flculties 

In general, and as a possible outco m e of' Irlef'f'ectlve deslgnerb/userl 

c0.m m unication. 

It was also 4recognized that particular groups rn ight have 'speclal kr~o wledgtj 

which could be tapped by more focused questions. A nu rn ber of' additional questioris 
4 C 

were added to the basic protocol for8 these groups. For example, Lr~dlvidu& in 

the career place rn ent field were asked questions regarding quaLUYcatlonu 

exhibited by the I1best" systems designers, educators were asked about the 

background preparation provided for specific groups, and so or]. A detailed 

outline of the interview protocol is provlded i n  Appendix B. 

Onn difficulty that was anticipated i n  deagning the interviews was the- ' -9 .. 
--* _ 

-, 

potentidl for the interviewer to b ia s  subjectsf descriptivns of M L'; dll'f'lcultles 

by ini t ial ly defining the rn as Yo rn m unicationu proble m s .  Although the Idea of' 

corn munication problems is cited frequently in the literature, i t  was felt that 

de%g the issue i n  t h i s  way would un fa i r l y  b ias  respornes Lrl f'avor of the 

interpretation suggested by the modeL It was decided to o p e n  the interviews wi th  

a general statement about "MlS difficuUesw and  not to Lrlt,roduce t h s  idea of 



corn munication unless it ' w a s  f!irst offered by the subject. If the subject were 

relationship between co m m unication and design. proble ms. 

Intarvlews #ere ~~$ompleted. Notes f h r n  each-interview were inlttally sum m a r f i e d  

for each of the  areas defied aboye. In addition 
- 

4 I* 
" A . 

, m%&ds a h  a~soouugt to devel~p a coi)posite view 
w 

to docu m entine;. responses, the 
- . a - - -.  

of im porknt ele m kta in each 

area by, synthesizing specif'lc pc>ints which t h e  sample as a whole idenmed with 

\ L- to be included in the model. doing this, em ph- was placed on understanding 

the nature and the role of co m m unicatton processes i n  creating OIS proble ms.  

Because of the diiersity of the Sam&, it was recognized that unanimity of. 

perspectives 

- therefore to 
n; 

might be difficult to. achieve. The aim in analyzing the data. was 
L + 

-- 

develop , a unified b - a  m e work representing m ajor areas of overlap 
- 

a mong the diverse perspectives. f he resultant framework outllnes the pajor . . 
features of OX3 difficulty andsktheir relation to probaRms of csm murkation, 2s 

t 

viewed by individuals directly involved in the design process. The results of the' 

Qbervie w portion of the study are reported in detaU in Chapter Five. 
f 

. Thia  analysis provided 6he basis for a tentative m ode1 of co m munication 

bawlers wkd 61s deslgn. The 'derWation of this  model fI-0 m t h 6  interview data -,. 
- 

I- 

is described In detail in Chapter Six. With thia step completed, it was then >- 

- pessible to  evaluate t h e  madel more rigorously. The methodology for th i s  second 

- phase off the study is described below. 
+ i 



A Survey of Syste m Design Professionals 

T h e  m odel derived from interview data depicts a se t  of r e l a t i o n s h i p s  a rn ~ n g  

features of t h e  design context which operate jointly to create com municatlon 

barriers in O I S  design. In this sense, the model offers a tentetive explanation 
" 

of corn munication 

provide empirical 

test its validity. 

problems in the design setting. The  objective of p h a s e  twd l s  to  
a 

data to  i n i W y  refine this tentative model, and t o  f'crmdy 

Pl ethodologically, t h i s  presents a challenge. Traditional m ethods are 

designed to examine individual relations s between isolated variables. The 

causal process depicted in .the present m odel is clearly rn ultivariate in natwe,  
\ 

maldng the use of more tradition& methods inappropriate. To examine t h e  present. 

. model, it was necessary to identify m ethods w I,/ h would not decompose corn plex 

processes into isolated relationships between dependent and independent , 

variables. It was necessary to look beyond traditional approaches in obtahir~g 

evidence to support the model. 

A funda m ental question in selecting a research strategy concer-rlu t h e  rraturbe 
- @ 

of the analysis to  be undertaken. In this case, we required a technique which 
x. v 

would allow u s  to draw conclusions regarding the over& structure of 

relationships among the factors identifled above. Recent mukivariaLe statistical 

techniques now 

analysis ( DiJlon 

offer readily accessible methods w Nch support tNs type. of' 
I 

and Goldstein, 1984; James, - e t  dl, 1982). In particular, a class 

of techniques known as  " ~ a t e n t  Structure Analysis" (billon arid ti oldstein, 
\ 

1984:p.490) are  especially suited to  the h b l e m  of describing multivarlata 

rehtiurtships am ong sets of interacting variables. T h e s e  techniques are 

particularly usefd for assessi6g the effectiveness of structural m d e b ,  t h e y  

are appropriate here in assessing the overall validity of the model. 

W hile the statistical procedures for Latent Structure Analysis are co m p k i t ,  . 



the f'ormat of the analysis is relatively straightf~rward. The technique assumes a / 
theoretical m ode1 which ouUnes the principle struct "81 components qf the 

process being described fie. the major constructs in the model), as  well as the 

causal relationshibs which are assu m ed to  exist among these. These corn ponents are  

t h e n  operationalized to provide a detaiiled I ' m  easure m ent m odeltt (Bentler, 1985) 
1 

specif'ying relatiorships between observable variables and the latent constructs 
i -w 

they represent. Using data for each of the observed variables, statistical 

procedures are conducted which exa mine interrelationshqs among the various 

elements of the modeL From this analysis, estimates of the relative strength and 

direction of specified causal relationships are derived and statistical tests of 

, goodness of fit are performed t o  assess the "validity of the model in question 

(Bentler, 1985). 
J 

This  analysis requires a number of basic conditions to be met to provide a 

val id  assessment of a model (James, e t  al, 1982:p.26). The rirst condition is 

that each of the major constructs i n  the model be operationalized in terms of 
. . 

e m pirically m easurable variables. Theoretical constructs are often difficuk to' 

observe directly. In lieu of direct m easure m ent, observable variables are sought 

as Indicators of these underlying constructs. A second condition I s  prbvision of 

e m pirical support for the assu m ed co m position of these latent constructs. 

Ideally, the relationships between observed and latent variables should be both 
$ r 

conceptually and empirically supported before entering the analysis. A third 

condition Is that the rn a&r causal relations assumed to exist among latent 

constructs e rnpiricaJly supported befoee. undertaking the analysis. Meeting each of 

these conditions ensures the validity of the overall structural analysis, which 
r 

then assesses the accuracy with which the model as a whole reflects 

underlying structure of the data provided. 
. D 

In the present study, we enter this phase of the analy,sis with -a 
w 

the 

tentative 



formulation of the triode1 based on qualitative data. Several steps arv r*equi.rt?d to  

refine this initial version of the model so it is amenable to. rigorous test,. 

Several steps must be taken to m eet the conditions outlined above. Jm pursuing 

the empirical validation offered by latent structure analysts therel'or'e, an 

important focus of tM s t u d y  w i l l  be to refine the existing model to  a point 

T 

where more rigorous verification can be undertaken. 

The first refinement required in pursuing thLs objective is the provision of' 

concrete definitions for t k  major constructs and relationships suggested by the 

model, as well as a more detailed description of the causal process through wtlict~ 

t . s e  affect corn m unication b e t  deen desigr~ers a n d  usen. By e m pkically' detlrllr~g 

these relationships, i t  w l l l  be possible to identify variables to represent what 

a re  now only hypothetical constructs in the rn odel. 
4 

Following these initial refinements, i t  will .be usef'ul to test specif'lc 

aspects of the model to  Culflll the second and third conditions outlined above. 

Evidence w i l l  be provided to  establish the empirical vaJ id i ty  of' the corlstructu 

in the m odel, as well as to support the assu m'ed relationships a nlor~lfi , 

this support, it will then be possible to proceed w i t h  a rigorous 

test  of the model's overall validity. 

In s u m  mary,  the specific objectives to be pursued -in the second phase of t h e  

s t u d y  are as follows: 
8 

, ( 1) To undertake refine ment of the model derived from Phase One which w i l l  
0 

enable rna&r constructs to be operationalized in terms of specFfYc, 
I 

empirically observable variables, 
- - 

( 2 )  To obtain empirical data which will provide an b$W validation Of' t h e  

ma@r components of the model, as  well as their assumed relation=;tdps, 

( 3 )  To undertake a formal evaluation of the model using latent structure 

analysis to ascertain its general val idi ty .  d 



Zn pursuing these objectives, data had to  be obtained to  fulfill the 

requirements for stattsticd inference. Th i s  <taken to  mean data that were 
\ 

-expressed in quantitative form and f'rom an-appropriately large sample. A 

questionnaire strategy was chosen for this task, b e c u e  It provided a relatively 

easy rn ethod of obtaining data f'rom a large sa mple. By constructing an 

appr&rhtely worded questionnaire and distributing it to  a large sample of 

ind lv l  uals, it was assumed that data appropriate to  the desired analy,tical /" 
techniques could be collected. 

The purpose of the questionnaire was to gather data concerning'the major 

elements depicted in the model. The first step in developing an appropriate 

questionnaire was therefore'to review the results of the first phase of the s t u d y  

and identify the speclfic features for which empirical support would be sought. 
* 

Because Phase One provided a 'detailed description of system design problems, 

several variables were identified for each major .com ponent of the modeL These 

can be s u  rn m arized within seven m ajor categories: - 

( 1)  subjectst educational background and work experience 

( 2 )  the organizational context in which subjects work I 

( 3 )  specif'ic aspects of subjects' involvement in the design process 

( 4 )  the design strategies and tools typically used 
,. 

(5)  co m m unication and socialization patterns within the work setting 

/ ( 6 )  the perceived outcomes of the design process 
/ 

. ( 7 )  personal demographics . 
$n i n i t i a l  draft of the questionnaire was developed to  reflect the variables 

identifled i n  these categories. The goal in developing this draft was to  include 

as rn any as  posSlhle of the variables identifled d the first phase, wi th  the 

expectation that refinement of the questionnaire would reduce this number. A 

total of forty-nine items were included in t e fYrst draft, most of which a %  C 
7 3. 

% 



F- 

required a simple check-off response., A smaller n u m b e r  of items used a ranking 

format to indicate, for example, the relative importance of specLfYc work 

activities or work group preferences. Others asked for more detailed written 

To assess the appropriateness of the items, and to check for coding 

proble m s ,  a pretest of the questionnaire was undertaken. A f'irse step was to have 

the instru m ent revie wed by colleagues fa miliar w i t h  questionnaire corlstruction 

and w i t h  the general research area. T N s  review provided useful f'eedback on the 
f 

content add form t of several items. 

een system development personnel a t  a majar educatlor~al 

P institution w ere t sked to  com plete the questionnaire, and to provide 

feedback on prob hey had in completing a n y  .of the Items. A total of f'ourteen 

questionnaires were returned, several of which included corn r r ~  ents on the 

questionnaire itself. Responses fro m th i s  sa m ple were entered into a corn puterB 

I 

file according to a tentative coding sche m e and ele m entary descriptive statistdcs 
€. 

4 

were obtained to examine the initia,l qualities of the data. Respondentsf f'eedback 

v 
concerning the items was reviewed to assess potential problems i n  

item format or wording. 

The res;llts of these tests enabled significant i m  prove ments to  be rn a,de L ~ I  
i. 

the questionnaire. Several coding anomalies yere encountered which indicated the 

need to reconsider how the data were to be structured. T h i s  led to the revisior~ 

of the coding scheme for several i te m s ,  and to changlng so m e response formats c n  

the questionnaire itself.' Sum maries o f  the data shored unusual response % 

distributions for some i te  ms, suggesting additional revisions. Feedback fro m 
b. I ' . 

. respondents concerning' the structure and form a t  of the *questionnaire provided 

additional inforfiation that helped to re-structure parts bf the irtstru ment. 

 second draft of the questionnaire was developed based on the pretest, 



reuults. The number of items was 'reduced from forty-nine to  thirty-seven, and 

rise formats for many of the q u e e n s  were clarified. The pretest a3so 

sted the need to  include a number of attitude items concerning the nature of 

~rgaPlizatLons and manage rn ent, and the potentidl role of computers as a management 

t o o t  The importance of these issues had been overlcoked in constructing the 

orQjnal Fnstrument and were added a t  this point without further pretesting. A 

copy of the final version of the questionnaire is provided in Appendix' C .  

W k h  a revised questionnaire i n  place, an appropriate s a m  2' was now sought. 

T h e  general population selecled for the questionnaire s t u d y  was the same as that 

u s e d  in the initial interview stage, namely, all individuals operating in a 

professional capacity direcugr re'iated or contributing to the process of 

inf'ormatlor, syste rn design. Additional groups used i n  the Mrst part of the s t u d y  

b u t  who were peripheral trj d e a n  work per se (eg. educators, career placement 

h d i v i d u a l s l  were not included. The population was also geographically delimited 

tc members of that group ~pera t ing  within the rn etropolitan Toronto area. This  
B 

S ~ k a C m  #as+dopted prin; &y to facilitate dis:.ribution of questionnaires, 

bl;t xas  not thought to i m p m e  too great a limitation, since this group represents 

t he  ma&r portion of thc,  systems development work undertaken within central 

Canzcla. Ir: selecting a specific sa m ple to who rn questionnaires would be sent it 

was recograec! that a trade-cff would ultimately have to  be made between 

G otaining a truly representative random sa m p le  and findug a convenient m ethod 
t 

f.cr w r i b h ~ g  and collecting questionnaires. Because limited funds were 

a ~ ; & a b i ~  t3 s u p p o r t  que~tic;,'i,~&o distribution, it w a s  felt that convenience 

. U U L A  . * %  have t9  out-ueqh t h e  Mner details of sampling methodology. 

cmsigering how indi-rQiuats  in t h e  population could be contacted, it was . . I 

deciaer? char, pmfessionzl wgar.izztions in t h e  system design field would provide 



directors of three professional organizations were contacted to obtain. 
B 

information about ,the composition of t h e i r  rn c m berghip, and to  e x p l w e  

possibilities for distributing a questionnaire among t h e m .  One  of' these was 

co m posed largely of individuds in lower. echelon paitions t h g t '  involved co m put cr 
b L 

work, b u t  were not active in. syste m s  design. That organlzatlon was not given 

further consideration in sample selection. The other two, T h e  AssociaUorl of 

Syste m s  M anage m ent and The Canadian lnfor m ation Processing AssociaLion, bcih had 

a mern bership the Toronto a r ~ a  made u p  primarily of MIS managers, sysGenm r 
analysts, progra rn m em, and' other technical personnel w ho w ere regularly er~gaged 

in syste m develop rn ent work. 
- ,  

The composition of these groups was considered appropriate for the p t -wen t  
! 

s tudy .  Each represented a group of ipdividu* h r n  a variety of' job 

classif'ications directly connected w i t h  syste m design, and t h u s  at'f'orded acce*, 

to  a useful cross-section of the defbed populaLion. It was recognized t h a t  * 
* 

restricting the sample to  members of these. organizations would irltrboduce a 
D 

potentzd bias and probably cornprmmise the randodness of the mtrtpfe. t t  wau  afvo 

understood that no assurance could be provided that the represent at lor^ of 

specific sub-groups within the sample would parallel that i n  the larger 

population. Despite ',hese limitations, it was felt that the use of' two sel~arat,e 

organization& both of which had a broad range of membership, would increase the 

likelihood that the sample would b e  fairly balanced. Within these Urnitatlons, it 

was decided to  seek the assistance of the two organizations 

questionnaire. 

Both organizations agreed to distribute copies of the questionrralre to thelr - 
~ > 

- J 

Toronto me m bership. The Association for Syste rn s Manage ment had apprmim ately 

three hundred mem bers in the Toronto rekon, while the Cana-dian Information 
1 

1 

Processing Society represented nearly tw-Q hundred. ,Because me m 6ers,tiip Usb  for 



both organizations were confidentidl, t h e r e  was no way to de termine  how many of 

these  were dual  me m berships. Five hundred copies  of  t h e  questionnaire were 

forwarded for distribution in May of 1986. Each q u e s t i ~ n n a i r e  included a letter 
-- - - - - - - - - - -- - - --- ---- 

of introduction f b m  t h e  researcher  explaining t h e  research and assurd,ng 

anonymity of respondents and conflldentldlty of results. Subjects  w e r e  infcrmed / 

t h a t  a copy of t h e  resu l t s  of t h e  s tudy would be  available to any who 
,? 

requested them,  and a c o n t a c t  addrkss was provided. A copy of 

Included in Appendh C. A stamped,  pre-addressed envelope was also provi,le with 

Co m pleted questionnaires were assigned i d e n t l f y h g  code nu m bers  as t hey  were 

received. These num be& were used to- ident i fy  individual cases as  responses were 
-- - 

coded and  entered i n t o  computer  fYles. The coding scheme  developed within t h e  

pre tes t  was used in enter ing all data. Items on t h e  questionnaire which called 

f o r  writ ten responses were no t  coded in this process. Many of these  items were 

Included t o  obtain detailed, qual i ta t ive responses t o  specif ic  issues, and were 

mt intended f o r  use in evalu'ating t h e  rnodeL The orlgfndl questionnaires were 

retained and kept  i n  locked storage, to be destroyed after completion of t h e  

A tot,& of ninety-four questionnaires w e r e  re turned  by September of 1986. 

Of these, me was only partially cc m pleted, a n 3  a second had been completed by a n  

individual whose Sob responsibilities were not  consistent with t h e  population 

under consideration. Both of these  were re jec ted .  as unusable. A t o t a l  of ninety- 

m e m  b e w p s  in t h e  t w o  organizations, t h e  timing of t h e  survey n e a r  t h e  beginning 
* 

of sum ta er holidays, and the unexpected occurrence of a postal  strlke. A sample  of 

ninety-two responses- was deemed suMYc.&nt for t h e  intended analysis. 
S- 

> 77. * 



Data Analysis 

The analysis of the questionnaire data was intended to  establish the overall 

validity of the model derived in Phase One using ~ & n t  Structure Analysis. ln 

pursuing this analysls several stages of data analysis had to be undertaken 

before a fUal evaluation c'ould be made. 

Each step in this analysis is dependent on the outcome of' yrleviouu steps. Ln 

t h i s  sense, the analysis Is e s s e n W y  exploratory In nature. EacD stage 

examines a particular aspect of the data to provide a growing body of' evlderlcle 

supporting the vaUdity of the model. For that reason, a detailed descriptL0n ot' 
I 

the methods used to analyze the data w i l l  be postponed until Chapter Seven. For 

the present, it is possible to outline in general terms the three ma.brn phases 

through'which the analysis moves, and to indicate the strategies,pumued In each. 

( 1 )  Examining the Major Com ponents of the Model - one of the two rna&rl 

conditions which must be met to permit latent structure analysis is the provkdon 

of empirical support for the major constructs in the model. T h e  fYrst phase cf '  

t 

the analysis provides this support.. From the interview data, speclffc e,mpirlcal 

dimensions were identified to provide a concrete definition for the majw 

constructs. To use these variables in further analysis, it h essentM to 

demonstrate that specific sets of varia es provide an empirically valid and bt 
stable representation of those broader co)struct+ I- - 

7 . 
For example, the interview s t u d y  identified specmc variables as> indicators 

of the social organization of the design born m "nity'.\, One of the aims of the second 

phase of data analysis was to  indicate that these variables could be reliably 

- combined to  provide a composite indicator of a broader construct of . 
wbureaucetized design1!. Similar verification h i d  to  be provided for other rn a&r 

concepts &I the m odel, including the notion of m anagerlal and technical Vra.m cs 

of referencett, flpatterns of co m m unicationfl, and so on. 



\ 

I 

'1 

A variety of rn ultivariate statistic& m ethods w e r e u s e d  in this 

depending 6 n  the specific var iab les  in question and the type of rest& desired. 

F a r  example, Cluster Analysis was kdtfafty used t o  define distinct groups within 

the sample which reflected the impact of the hierarchical organization of the 

design precess. Statistical tests were undertaken to  establish the validi ty of 

tNs grouping and to exa~mine in more detail the nature of the difl'erences between 

the groups that were identif'ied. 

0 ther constructs in t h e  rn odel were evaluated i n  relation t o  t h i s  'initial 

grouping.  The model predicts, for exa m ple, that distinct types of involvement in 

the design process s h q d  be related to  basic Y'rarn es of reference",. to the use 

of specific d e a n  took, t o  corn munication patterns in the workplace, and to  --- 
various opinions' relevant to the design context. Discriminant Analysls w a s  used 

to deter mine Ff combinations of variables representing each of these constructs 

were useful in distringuishing between the groups .identif'ied earlier. Statistical 

support f'or several qf these :was taken to indicate the validi ty of the broader 

constructs represented. The results6 thus provide e m pirlcdl support for t h e  

validity of the major theoretical constructs on which the model is based. 

f M a&r Relationships - The second condition to  be fulfYlled 
1 

before underta)dng a f o r m a  analysis of the model is the provision of initial 

support for the proposed relationships between major components. Since each of 

the constructs is represented by several variables, the problem in, this portion 

of t h e  study. Is to provide an analysis of relationships between multivariate 

groups of descriptors. While the PL?al stage of the analysis assesses the causal 
9 1 

signlflcance of these relationships, the present task  was provide evidence 
' a .  

supporting the  existence of these relationships, and to  assist in examining their 

strength and nature. 

T h e  technique used for this purpose was Canonical Correlation analysis, a 



9 

' technique suited to examining relqtionships between multivarhte sets of 

variables. The approach was essentifly exploratory, with all posiible 

relationships between co m ponents being exa mined. The outcomes of this andlysls . *, 

support several s igMcant  relationships predicted in the model and provide 
4 

. initial evidence regar- the strength and h c t i o n a l i t y '  of these relations. A 

detailed s u  m m ary of these results, described in Chapter Eight, provides the b a s h  

for additional r e m e  m ent of t h e  m od6.l prior to its f L n d  evaluatlon. 
a 

131 A Final Structural Evaluation of ' t h e  M odel - Having satisfYed the ' basic 
# 

conditions for the application of structural m cdeling techniques, a ref'lned . 

version of the m ode1 was subjected to  assessment using Latent Structure . Analysis. . - 

The purpose of thls analysis was to derive an assessment of the overall val idi ty  

of the model, 
t 

para meters of 

I ' 

The technique provides quantitative estimates of the ma@r 

relationships depicted in the model, based on a opeclf'icatiorl of 

relationships between s e t s  of variables representing those constructs. T h e  

procedure also provides a detailed examinatJon of the strength and directlonallty 

of relationships'predicted in the model, as  well as statistical tests of the 

overdl goodness of flt between the specif'ied rn odel and the inherk t  mathematical 

structure of t h o  data. The latter tests provide the desired ass'essnent of the 

model's overall validity.  - 

Sum mary 

7 The steps outlined above provide a series of analytical explorations to 
-ii I L 

accumulate a @dy of evidence to  assess.the validity of the model, A t  each step, 

additional uzsght is gained into s p e c a c  aspects of the design process, and 

opportunities to revise the model are made av-ble. ~ k e  'the oveqall proiedore 

is conducted wi th  a specific end in slght, it is essentially expluratofy and 

seeks t,c develop further irsiEirsiE,i;t i?to t h e  structure of the design process, as 



revealed in the  data. The study t h ~  a t t empts  to make use of * m o r e  formal. 
.- I 

8 r l g m u s  examination of the  model in question. 

W e are now a bLe to exa mining the  e m pirfcal results of the  study, 

Phase, ,(be. - with a s w m  mary of the interview results h m  



CHAPTER FIVE: The Interview Results 

Introduction 

T h i s  chapter s u  rn rnarizes the results of th*: interview phase of t h e  study. 

The data examined here provides an e rnpirical base fh rn which a model of 
, < 

corn munication barriers in 0'1s design is to be d e r i 4 .  The results are presented 

in a framework of five major categories, reflecting the assu rn ptions a n d  U 
Q 

hypotheses outlined in chapter one. SpeciPically, the results are reported in 
./ 

terms of: 

I 

' 

( 1) M anagenal and Technical F r a  m es of ~eference.  ,. 

(21 The Social ,Organization of The Design Corn rn u n i t y  : 

& (31 The use of Specific Design Tools and Procedu 

( 4 )  Resultant Corn munication Pa,tterns 

(5) Design Outcomes Q ~ 

I 

'Each section discusses the types of d a t a  that were sought and the relevance of' 

that information in relation to  t h e  O f f  corn munication pmbl&ms,  as wefi as 

details concerning the data ' ac tudy obtained. The development of a conceptual 
t 

i 

model of co m rn unication. barriers [based on these data is outlined i n -  Chapter Six. , ' 

Managerial VS, T e c h ~ A c a l  FE rr, es of Reference a 
> 

A central element in cur initial d e m o n  of OIS'comrnurrlcattrin p r ~ b l e m ?  i=3 ' 

t h e  n9Yon t h a t  distmct maragerial. and technical fr52lne-I of cef'erence p ~ s e n t  . a 

h r i e r s  t o  understanding between d e Q n e r s  and  users. Ln explrx3ng tN13 concept, 



.. T' 

it is i m  portant to establish ( 1) whether s"c h differences were reco&-dzed a m urlg 

subgroups within the design corn munity (eg, do managers dltl'et7 tYom analysts, 

technicians Porn program mers, and so on), (2) the perceived nat.ure ofl those 
. . 

differences, and (3) their importance w i t h  respect to  com municatibn banders 

within the design com munity. The aim in obtaining t h b  data .was to establish 

whether sgruflcant differences were recognized within the design con] murlity wtrlch 

could be construed a s  a distinction in fra m es of reference. . T h i s  Judge m ent w cwld 

be based on evidence of' a consistent s e t  of attributes d l s ~ ~ g u l s h i r ~ g  between 

6 .  

identif'iable groups. 

A n u m  ber of specific differences are identlf'ied i n  the literature. The 

present aim is to further establish and explore -their - vgdidity. In  part,lcuhr8, 

inform ation was sought to deter mine the extent to which such dLtY'er-ences wcrc 

acknowledged among design professionals, and to def'ine the specitYc grvups 

between which these dif'ferences were seen to be signlf'lcant. These da ta  were 

considered important t o  establish the vaQdity of the Of'm-me of' ref'ererlce' 

concept, and to obtain additional information concerning probleT~s of' 

understanding i n  the design proceq. 
8 84 

The results are  discussed w i t h i n  two broad categories: ( 1 1 personality 

differences and (2) differences i n  cognitive style among d e Q n  pruf'emior~ak. 

Additional data were also obtained to  suggest a connection between Lndivldual 

differences and aspects of the broader organizational context. 'These are  

discussed below in terms of: (3 )  differences in prufessional twlrdr~g,>ar~d ( 4 1  

differences in the nature of technical and managerial work. 

1. Personality Differences 
t 

A l l  subjects acknowledged differences between technicaLly and mar~agcit&~lly 
- 

oriented individuals a s  a basis for  LS design problems. However, many f'ound it 

difficult to pinpoint the exact nature or  locus of such dif~erehce. About one 

8 3. 



t,ilirrf r ~ f '  the sa rn ple used the idea of tfpersonality differencesn to  describe 
3 

v a r h n c e s  Ln personal and social orientation between groups. A mong these, two 

t W d s  suggested that technically oriented personnel tend to  be introverted, 
t 

w hUe m anagerially oriented FndividuaLs are rn ore extroverted. Technical people 

were described as trqu-letll, "self-absorbedf1, and ?independenttf, while m anagers 

were seen to be more "opent1 and uoutgoingn, and to  Iflike to  talk to  peoplett. The 

f'requency of such %terpretations indicates that personality differences are 

widely acknowledged within the present sa rn ple. 

Dif'ferences in Ysocial skillsf1 evidenced by m anagerid and technical 

personnel were also identified. Managers were seen to be highly social in 

orientation and to exhibit preferences for working w i t h  others. They were 
h 

described as socially competent in both one-on-one and group situations. It was 

suggested that m anagers are highly flexible in their behavior, fkequently 

shlfting postures and attitudes to match the o c i a l  context. Several subjects 

identlfied this llcontingentll nature of managersf behavior as an indication of 

superior co rn rn unication skills.  

Technics personnel were generally seen as non-social, preferring to work 

alone if given the choice. Most subjects saw technical people as possessing less 

ref'ined social skills, particularly in group s,ituations. Qne individual described 

the m as tlsocially clumsyH, tending to be- static and inflexible i n  their 

orientation. While t h i s  v i s w  was the n&m, one individual suggested that such 

differences were not fundamental, b u t  were . d m  ply the product of age Uferences 

between syste m s  people and m anagers.' Because most managers are older, their 

increased social experience and %avvyff gives the m 'the appearance of being more 

socially confident and adept. Younger technical people only appear less socially 

adept as a product of inexperience. Regardless of how the differences are 

interpreted however, the data suggest differences i n  how technical and m anagerlal 
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groups function socially. 

While personality ditferences were usual ly  discussed in veray broad terms, 

t 
some interviews revealed a more detailed perspective. h e  place m ent consultmt 

suggested that technical people consistently score lower on tesL9 of actlevement 

motivation ,than do m anagem. R ekcting the conclusion t h a t  technical people are 
a 

less rn otivated, the individual suggested that these groups s i m  p ly  dlSf'er 

Gregarding the locus of evaluation for achievement. It was suggested that marlagctv 

normally judge success in terms of external, social Lndicators like status, 
R 

power, sa l a ry ,  and so on, whereas technical people are driven more by Lhc pursuit. 

of technical excellence, as defined by a limited peer group. The suggestion is 

that technical people are not less motivated, but that they exNbit a dif'l'ererlt 

type of motivation based on a unique set  of values. 

The differences described above were co m monly related to prhoble m s of'  

understanding between designers and users. Such differences are widely 

recognized, and frequently interpreted a source of problems i n  undemtanding 

between distinct groups i n  the design co m rn unity. In particular, they were seer1 to  

1 

be ;n important cause of proble rns i n  syste rn development. One Lr~dlvidu~d suggc~t,ed 

however that such dif'ferences were not necessarily personal, but rnay be a product 

of differences in the work and the working context of different groups. It may 

not be accurate to suggest that personality differences themselves caistltute the 

distinction between managerial and technical fk.a mes of reference. 

2. C ognltive Differences 

While individual differences tentatively support a dbthctlon between 

technical and managerial frames of reference, evidence of cognitive dif'ferler~c,es 

is necessary to link that distinction to proble ms of understanding between the 

two groups. The interview findmgs provide insight, into the proces3 through which  

t. 

differences in cognitive style affect proble rns of urrderstandlng within the de&p - - .,, 
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context. 

DFff'erences in "tklnkingtt between m anagerial and technical personnel were 
F 

., 

mentioned i n  over eighty percent of the interviews. Initially, these were 

described i n  rather general terms. As one individual p u t  it, "al?alysts just dontt 

t h i n k  U e  businessmentt. With additional probing, more detailed descriptions of 

dfferences became apparent. In general, these can be s u m  marlzed in, terms of a 

dlst-inction 'between llLogicaln and vHeurist;lctt styles of proble m solying. 

SubJects indicated that technical individuals w e  a predominantly logical 

orientation, reflected i n  a highly analytical and quantitative approach to  

problem solving. These people were thought to address problems by breaking them 

down into smaller u n i t s  and b y  seeking discrete I1factstl to  address com ponents 

separately. They tend to tend to rely on sharp dbtinctions, using ttblack and 
LT, 

whitetc definitions to define discrete logical categories. In this  respect many .I 

subcJects saw technical thinking as somewhat rigid and inflexible. 

Deckion making wi th in  the technical style was said to be mhly structured. 

Decision situations are viewed in narrow terms, with only a limited range of 

inform ation being accepted as appropriately factual. Technical decision making 

was said to be slow and dSficult, because 1ogh.l relationships were carq&ully 

examined i n  purs& of a single wcorrecttt solution. A t  least one interview 

characterized this as typically tlLeft-Braintt thinking. 

In contrast, managerial proble m solving was frequently seen as  more 

I' Right-brainedn or I t H  euristicn. Subjects thought that m anagem use a broader and 

more open-ended approach to prohle m solving, for example by considering hum an and 

organizational criteria in defYning and analyzing problems. Rather than u&g 
.- 

black and white categories, managers lere thought to  use a more flexible style of 

analysis, seeking complex patterns within a m ulwaceted body of infor mation. 

Decisions were made by striking a heuristic balance between multiple, often 



. competing values. Because of this, managers were seen to  be faster, more 

flexible, and generally more effective in t h e i r  decision making. 

Subjects ft-equently associated these differences with problems in IS de-sign. 
8 

A s  one analyst suggested, 

Technical people can ' t  t h i n k  i n  terms of what managers need  t hey 
dont t have the business perspective that would allow Lt,es to'  
conceptualize how things r e l a t e  t o  one another. They  may know a l i t t , l p  
about accounting or  marketing, but they dont t know how t o  p u t  the whole 
thing together. +.  - 

The suggestion here is that technical people think differerrtly fkom the way 

managers do, so their ability to understand managerial Lnformatlon needs is 

hampered. The unique style of technical personnel rn akes the rn approach the deslgtl 
* 

task Porn a unique perspective w i t h  its own set of norms and values. 

Subjects frequently referred to differences i n  cognitive style In terms uf '  

the orientation toward technical excellence which dominates the deslgrler-sf 

perspective. For exa m ple, 

a l o t  of technical people a re  a t t rac ted  to  system desigrl bec;c?~.i,-,t! of '  L ~ K !  
in te l lec tua l  stimulation that  comes from writing programs and  
understanding f i l e  access s t ructures  and memory maps, and so  on . .. 
which a re  a l l  t o t a l l y  irrelevant to  solving business problems. 

Designers were seen to be intrigued by the technical aspects of a proJect, and t,o 

have llttle understanding or interest i n  the organizational applicatbn. What 

managers interpret in business terms, designers f'requently interpret in techrdcal 

terms. The gap between these interpretations all too of'ten becomes evident i n  

syste rns which don't fulfill expected require m ents. 

3. Differences in Training 

While the results t h u s  far support the concept of' d is t inc t  f'mmes ot' 

reference, they do little to extend that concept beyond what b available i n  the 

literature. The Interpretive fra nr e work suggests how ever that fra rn es of' rlef'er*erlce 

operate not only a t  an individual level, but should be  reflected Ln the broader 



social context of OIS design. Two additional interview results offer insight into 

the broadeq aspects of thls problem . The first of these ccmcerns differences in 
_a 

the. .training of designers and users. 

Differences in the content of technical and manageridl training were 

identifled by the sample as obvious areas of dist;Lnction between users and 

deve&en of OIS. For example, managerial students receive less exposure to  

computing equipnient than technical students, and are not trained i n  s p e W c  

progra m ming languages, design tools, and so on. Technical students do not get 

exposure to business analysis techniques nor to the softer "peoplen skllls which 

rn anage m ent students often do. These differences present so m ething of a "knowledge 

gapN between designers and users which most members of the sample acknowledged. 

Less obvious are the distinct responses to w orkplace technology which these 

tr-g differences create. Several intervie w s  suggested that despite advances 

i n  co rn puter education, the level of literacy a mong m anagers re mains relatively 

low. One analyst suggested that 'Imanagers s t i l l  don't know how to use technology 

to solve problemsu. T h i s  was attributed to  the fact that managers do not receive 

technical training which allows them to use computers as a problem solving tool. 

One instructor of both managerial and technical groups suggested that 

manage m ent students often have difficulty learning program ming because %hey 

don't have a facility for conceptualizing business problems in terms of 

Oprogra m m ablet steps1'. A nother discussed difficulties m otivating technical 

students to be interested in problem solving unless it could be done on a 

computer. Tr-g t h u s  appears to  steer students toward very different 

relationships with technology. 

While differences in the content of training can be are notesurprising, the 

Lnterviews suggest a deeper contrast concerning the basic structure and focus of 

education in each area. Technical training was said to  be more specialized, with 
1 

88. 



4 
an explicit focus on specific took and techniques. More time is spent practising 

quantitative and analytical skills tha-n i n  understandlrlg the larger contexts i n  

which those skills w i l l  be applkd. Students learn computer skills using specific 
%- 7 

languages and techniques to co m plete pre-defined progra m ming assign m ents, 

paralleling an actual software development setting. E m phasls is given t;o 

structured techniques which reinforce a m echanistic proble m solaving m ode. 

Technical students are taught to address problems *om the persfiective of 

the tech?ology itself, and to evaluate solutions in terms of how fa i thfu l ly  

specif'ic techniques and principles have been applied. The techniques themselves 

supp ly  the basis for defining the problem as well as the criteria against which 

solutions are. judged. This  contributes to a Itone best solutionl~ rn entality in 

which technical excellence provides the predominant criterla for success. 

In pedagogical terms, emphasis is given to the acquisition of basic s W  

rather than to a broader understanding of principles and their appllcatlon to 

specific settings. The assumption appears to be that the took themselves,, it' 

correctly applied, e m body a solution regardless of the det& of' the case. 

Management trainlng was seen as m uch broader in bgth scope and purpose. 

Managerial students are exposed to a broad range of subjects and s t u d y  a variety 
* 

of different perspectives on business and organizational practice. The aim is to 

prepare students for the greater variety managers are assumed to f'ace i n  business 

life. T h u s  while technical students are groomed t~ undivtake very focused and . * 
detailed work, management students learn to approach problems f'ro m a 

m ulti-dim ensional perspective, and to apply broader analytical f'ra rn e works. 

- Two educators identified the use of case studies to illustrate the unique 

focus of manage m ent education. Case studies present students with tom p l ~  

problems for which there are often a varlety of potential iriteryretations arrd 

solutions. Students apply a broad background of information to provide an 



analysis of the proble m .  ,The aifl Is to give managerial students experience in 

dealing w i t h  the complex, ?.&d sometimes ill-defined situations which managers 

tyyLcaJly face. 

4 
In addressing such problems, students learn that there Is no single 

"correctft solution, only solutions which opti&e and balance diveme aspects 

more effectively than others. This  reinforces a flexible, heuristic approach to  

prpble m solving. R anage m ent pedagogy e m phasizes the develop m ent of students1 '. 
L.C'  

ability to m ake balanced judge m ents about complex situations, within a specific 

value fra m e w ork. 

An additional- observation about educational diff'erences illustrates the 
i 

i m  pact such differences have on proble m s  i n  OIS design. According to one 

interview, technical students are taught to analyze situations in terms of broad 
-'. 

principles which operate uniformly across different contexts. M anage m ent 

students, on the other hand, are taught that individual situations difrwIrl--'--, 
I X 

i m  portant ways and that these differences have to  be accounted for,'in devidr;g 

solutioris to specFfic proble m s. 

For exa m ple, managers recognize that a given problem can vary from Fndustry 
% 

. 
to industry, from organization to organization, or even from department to  

departm ent. Contextual factors a* always an i m  p ~ r t a n t  consideration in 
s) 

rn anage m ent decision making. Fro m a technical perspective, these factors are seen 

as minor issues wtdch have little impact on the operation of broader principle's. 

A technical analysis .of an organization might  well suggest, therefore, that the 

sa m e accounting syste m w odd fulfYl the needs of two separate branches, whereas 

a m anagerial analysis might reveal i m  portant M e r e n c e s  bet ween branches which 

make their needs different. A system developed on the basis of a purely technical 

analysis could easily find limbo in a t  least one of these settings. 

- By focusing on dktinct bodies of knowledge, by emphasizing different kinds 



of proble m solving, and by i m parting different values, the two forms of education 

strongly affect the cognitive an-d professional orientations ef students. Those 

who succeed i n  either area undergo a socidllzatfon which reflects the qualities 

embodied in the training itself. The training i n  each area reinfor~es unique 

managerial and technical cognitive styles, and encourages the formation of' 

distinct fra m es of reference. 

4. Differences in the Nature of Work 
'i 

Many of the diflerences in personality, cognitive style,/and educational 
b 

background discussed above were interpreted by the sample to be' part of a -. single, 

m ore funda m ental distinction between technical and m anagerial groups. 

Specif'ically, each of these differences was thought to reflect the unique 

occupational de m ands to which each group responds. 

Subjects indicated that tel:hnical w o r k  is defined largely by the demands of' 

corn puter technology. Success in this area, requires specif'ic m ental attitudes and 

attributes in addition to specialized technical training. One must have an 

aff'inity for highly  structured and detailed work, and an ability to mairltalr~ a 

narrow focus of attention. Individuals who successfully co rn plete technical 

training w i l l  have these abilities honed to a h u h  level through participation In 

training which augments these'basic attributes with a host of technical tooh and 

procedures. In the work context itself, technical &bs often require f'urther 

specialization and further narrowing c F  one's focus. 

Pursuit of a technical career t h i s  reinforces, specifk characterlvllcs which 

enable individuals to work effectively within a technological f'ra m ework. The I 

requbements of technical work defYne the basic personal, cognitive and 

educational qualities which form the elements of a technical frame of ref'erence. 
F -.. 

Similarly, the qualities which distinguish rn anagers and rn anagerid education 

were thought to reflect the demands of managerial work. Managerial work was sa id  

- - 
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t o  be characterized by its emphasis on ltpeoplell and nbusinessm lssues and by the 

demands of the organizational context in which these occur. T h i s  work is highly 

varled and unpredictable, 6hrolving activities which demand a broad range of 

social, business, and organizational skills. One must deal with information in a 

variety of dif'ferent forms, and from several different sources. Decisions are 

often made under t i m  e constraints and with inco m pleh\informat.ion. Decisions are, 
i 

apprDaised on business, organizational and political grounbs, and often require a 

a te  balancing of the three. 

These de m ands define the a pproprlate personal, cogniuve and educational 

qualities of an effective manager. Highly developed social s , a strong t 43 
external focus, flexibility in interpersonal relations and proble solving, and 

decbion making based on careful balancing of perspectives, are a l l  qualities 

demanded by managerial work. individuals who possess such qualities and whose 

education has enhanced those sldlLs w i l l  tend to  function well in this context. 

As before, the occupational context defYnes the basic; nature of the manageridl 

f'rame of reference. 

S u  m m ary 

The data presented above describes a range of'differences believed to  affect - 

problems of understanding within the design process. An obvious feature of these 

m e r e n c e s  is their coherence around occupational distinctions. The distinction 

between managerial and technical work provides the fundamental basis on which the 
s 

entire range of differences hinges. The idea that d e a n  professionals recognize 

funda m ental differences between managerial and technical personnel is t h u s  

clearly supported by these data. 

WNle design professionals construe tNs difference as  one between distinct 

groups (ie. managers and technical personnel), careful examinationqof the 

dif'ferences suggests that the distinction is more accurately m e  of cognitive and 
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social orientation, and not one of membership in a specific group. Rather than 

suggesting a distinction between specif'ic groups (ie. designers -and users), t h e  

data supports the interpretaaon that the dlf'ference is between the f'ra m e s  of 

reference which these groups use to  orient their behavior w i t h i n  the deslgn 

context. The important variable here, in other words, is not group m emberstdp, 

but  cognitive and social orientation. 

A focus on the frame of reference per se as  the salient difference has 

several implications for the present study.  In describing problems i n  OIS design 

it is more useful to refer to barriers between Interpretive frames than b e t ~ e e n  

speciric groups. It is likely, for example, that managers and technical people 

m e r  i n  how closely they conform to the Otypicall orientation ascribed to their 

respective o:tupational groups. A s  a result, proble m s  i n  understanding between 

specif'ic individuals may be explained more ef'fectlvely i n  terms of' fka mes of' 

reference than by group m e m bership. T h i s  perspective also leads u s  to suspect 

that differences in orientation a m ong sub-groups . oi' design professionals m ay 

indicate the potential for misunderstanding wi th in  the design com munity ituelf. 

The interview data thus support several tentative conclusions. The concept 

of distinct frames of reference operating i n  the design context appears to be 

tentatively supported. The data provide concrete descrlptiorls of dif'f'erences 

related to  that distinction, and demonstrate their internal coherence based on 
i r  

occupational focus. The data also indicate that design professionals construe 

these differences as a source of com municatlon problem3 in the design context. 

Specifically, the data suggest that differences i n  the interpretation of d e a n  

inform ation m ay restllt fro rn differences in interpretive fra m es a m ong indi.vih'-~alY 

working in the design context. Thirdly, the data indicate that the most 

significant differenc com munication i n  the design context are not 

necessarily tied to  (ie. designers and usem) bu t  are more 
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related to the interpretive fra m es which individuals u-ze to  orient themselves 

within their occupational context. It is t h u s  possible for com munication barriers 

to arise a t  any p c h t  where information mus t  pass between indivddual~ whose 

occupational orientations differ. These data thus identif'y the possibility of a 
\ 

co m m unlcation breakdown not only between designers and users, but  also between 

different sectors of the d e a n  GO m m unity itself. 

The Social Organization of System D e a n  

Given a basic distinction between technical and managerial frames of 

reference, we ran now examine some of the contextual factors which affect their 

operation within the design process. The occupational basis for this distinction , 

suggqsts an i m  portant relationship between the work one undertakes and the 

orientation one uses in approaching specific cognitive and social tasks. IE was 

suggested above that the requirements of speciric roles within the design 

corn m unity itself might also constitute a basis for differences in orientation 

which could affect the nature and qua l i t y  of understanding. The present section 

examines this suggestion by describing i m  pQrtant features of the social 

organization of syste m design. 

M a@r features of this organization were explored in Chapter Three, which 

described the general structure of occupational roles within the d e a n  

com munity. collected w i t h i n  the interviews sought to confirm this pattern of 

organization -- and to examine the impact this structure may have in relation to  

co m m unication barriers. In particular, the interviews sought to explore the 

suggestion that the organization of design roles and tasks may affect the 

interpretation of design inform ation as  it passes through various hands in the 

development of' 01s. 



Issues relating 

source of dimc ulty 

theme among these 

m 

to the organization of design work wer* i m  plicated as a 

in over three fourths (77%)  of the interviews. A corn mon 
r 

was that the traditional division of labour contributes to a 

Utinction of interests and opportunities a m ong syste m s pmfesslonals w tltc t l  was 

sa id  to reinforce group differences and to contribute to co m m urlicatlon prvble mu 

between them. In this respect, the interview data supports the argument that the 

social organization of the design process contributes to com munication problems 

in OIS design. Specific results supporting this dlaim are outlined below. 
+ 

One aspect of the social organization of system design frequently cited ir~ 

the interviews wa3the specialization which organizations 1 m pose on d e a n  work. 

The seg m entation of design work into sd'ecialized ?job categories was said to be 

the m ost potent factor affecting co m m unication i n  ..this settlng. In descrlbirlg 

t h i s  specialization, most of the interviews referred to  the traditional divlslor~ 

of labour outlined in Chapter Three. Ln addition to describing the relatSve 

status of various hierarchical levels, the interviews also revealed the actual 

involve m ent of various design professionals i n  carrying out speclf'ic portions of' 

a design project. 

MIS managers, for example, are primarily involved in the ad miniztratlon of' 

the orgaaiational u n i t s  in which design projects are conducted; their 

involvement i n  design per se is normally limited to overseeing ir1iUa1 

feasibdity studies. Responsibility for actually conducthg feasibility studies 

and for defining the overall scope and purpose of projects falls ii; the lands of' 
y.- 

the senior analyst. Junior analysts look after what is called %xterrlal dedgrP, . -  

where a description of the system's output is defined and translated into 

specifications. These descriptiohs are used by senior progra rn m em to def'ine t h e  

structure of systems and programs which w i l l  provide that output, referred to as 

the W-kernal designft of the syste m . Junior p r o p  m m ers, i n  t u r n ,  f'oJlo w these 
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:;pecifications to produce components of the f'inally technical and 

eRgirlc%ring personnel install and test the system. 

Several areas of difficulty were rn entioned in relation to this structure. 

Because successive stages are handled by different: individuals, portions of the 

prSoject must pass from one person to another as the project matures. Several 
' 

intersvie w s  indicated that move m ent of information between individuals was .? * 

fkequehtly a cause of misunderstanding and rnis-corn rnunication of specifications. 
I- 

'I'M was partly explained i n  term s ofL"w hat co m rn unication experts call Oserial 
., . 

trans mission eff'ectsl; however, several interviews also suggested that because 

each position has i ts  o,wn specialized training and its own distinct interests,and 
T 

L.,, 

' prlorlties, the poten-tJal fo  isinterpretation grows exponentiall'y wi th  the 

n u  rnber of steps involved. 

Segmentation of design work was also related to a decreasing awareness about 

t h e  overall nature and purpose of the system. A s  s~ecifications are passed from 

analysts to progra m m ers, the syste m as a whole is usual ly  broken into smaller and 

s m allers rn odules. By the t i m  e specific co m ponents go to  production, individual 

progra m 111 ers frequently have no idea of the broader syste rn into which their module 
, L 

is to tYt, nor of' the specfic business application the component is to fuLfill. 

The potential for misinterpreting specifications is enor m ous under these 

tlier~archical structures were seen to contribute to  proble rng of co m rn unication 

and understanding through other means. Responsibility for the actual production 

of' irfor 111 ation syste m s  is consistently given to individuals (ie. progra rn rn em) 

whose principle orientation is technical and not managerial. The range of levels 

bet w een lldesignll and flproductionN was described as'. a gradient reflecting an 

increasingly concentrated technical e m phasis. W Me M I S  managers tend to  be 
P. 

lfor'ganizat+ion m entf and to 111 aintain an essentially rn anagerial orientation, 



successively lower levels de m onstrate more of a technical focus and orientation. 

Several interviews suggested that  a m ajor watershed occurs between analysts 

and program m ers. W hife analysts retain some degree of interest artd undcr-stantiirtg 

of managerial pmble m s and perspectives, progra rn m ers have very Little scttsc of 

the organizational applications to which their products were put. Program mers arid 

technical staff were seen to  be exclusively "syste rns-oriented", w t d e  arta1yst:'i 

exhibited an active interest in use r s t  applications. The existence of' t h h  

program m er/analyst s p l i t  was seen a s  a m ajor barrier affectirig the qua l l t , y  of' 

syste rns d e a n .  
t 

Although analysts appear to be m arginally a ware ' of rn anagerQl perspectlvw, 

several interviews expressed concern regarding even their abilities to  undetutarld 

managerial infor mation needs. ' Because organizations consistently pro nl ote 
e 

em ployees who are  m ost effective a t  their current job, de moristr*atcd tectlr~ic,al 

excellence as a program mer is often the principle basis for promot,iorl t,o analyst. 

In the traditional system development hierarchy, the normal career. path is t u  

begin a s  a junior progra m m er  working on m aintenance and upgr1adlng asstgrt m errt.5. 

Those who are particularly good a t  t h i s  are eventually a-ned tauk3 f'or r1c4w 

syste m development. Progra m rn ers who exhibit technical excellertce (le. w tlo 

demonstrate speed and consistency i n  'writing error-Pee code) are I'r~cquerit,ly 

promoted to junior analyst positions, and so on. Because advaricemerit is based 

largely on technical excellence, the e people who get to be top analyst3 arc 

frequently "the cream of the engineersu, as  one Interview p u t  It. Even with 

increasing interest in m anagerial concerns a t  the analyst level ther,ef'orse, t2hc 

fun.da mental orientation continyes to be technical and not rn anagerial, 
9 

The situation is worse for those who do not advance u p  the burt.aucrb:it,l(, 

ladder. Programmers in lower level positions have few opporturrlties to develop  

external interests and skills. Housed within depart rn errt:; that are kolateq and 
8 



steeped in technical sub-culture, 3-wer level personnel get little exposure to  , 

broader organizational. perspectives. 'Zf you're hired as  a co m puter progra m m err', 

one person suggested, "you'll be allowed to  get additional training only in 

technical coursesw. The tedhnical specialization demanded by the bureaucratic 

context tends to insulate technical groups from exposure to  broader experiences 

and points of view, and reinforces distinctions in perspective and orientation. 

S u  m m ary 

T h i s  part of the s t u d y  provides evidence that the organization of 

individuals working in O I S  design has a major impact on the nature and qua l i t y  of 

corn rnunicatlon in the design process. The use of a specialized divkdon of labour 
d 

not only introduces a number of distinct levels through which design information 
d 

m ust pass, i t  also segregates individuals into sub-groups wi th  distinct 

occupational orientations. These structures create problems in moving information 

through a sequence of individuals and a t  the same time reinforce distjnctions in 

managerial and technical orientation. These, strbctures t h u s  contribute to the 

for rn ation and reinforce m ent of distinct &am es ,of reference and so contribute to 

proble m s of understanding within the design process. 

Deslgn Tools and Procedures 

A second contextual fact kive approach 

to 01s proble rns concerns the technical tools and procedures employed i n  the 

deslgn process. It has been suggested that these techniques can affect the 

quality of con1 munication within the design context by establishing patterns of 

interaction a m ong design professionals which ultimately contribute to  proble m s  of 

understanding between the m . 
Data was sought in the interviews to support these arguments. In particular, 
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subjects were asked to i d e n w  specific design techniques in corn mon use, to 
- 

ctisc'uss proble ms associated wi th  these, as well as to  co m m ent on the use ot' mare 
\ -., 

recent design innovations. The aim here was to obtain a descr*iPth of' the impact 

which specif'ic design tools have on relationships between designer and user, and 
. a  

to determine if these conform to the analysis outUned above. 

Data Pm rn the interviews generally supported t h i s  analysis. Just over fouP 
i 

fifths (80%) of the sample identFtied the use of specif'ic design tools as a 

contributing factor in IS design proble m s .  Most of these co m m ents were crtitlcal 

of traditional design tools, suggesting that these can contribute to system 

failures. The effect of these tools on co m rn unication between designers arid u:iets:l 

was less evident in the data, although the results ,are not incorlsbterit with suctl  

an interpretation. Mixed results concerning the effectiveness of' rwn- trad1t;ional 

design tools suggest cautious opti rn is m a m ong design professionals r-egarBdlrig the 

effectiveness of these techniques. \~ 

The interviews provided considerable inslght into the nature of' 

technical process of syste rn design. The following s u  rn m ary descrr1bes 
G 

features of that process, as background to an exa mination of' related outco rnw. A3 

flJ 

outlined i n  Chapter Three, structured design tools were &rlglna1ly developed to  

allow complex design tasks to be broken down into specifYc procedurw t.o be 

carried out by technical personnel. An important basis f'or t h i s  was the 

standardization of design procedures and the development of specilk guidcLlrre:i 

for individual components of the process. These were often reflected i n  t h e  usc? 

of standardized forms which concretely defble various steps and pr'c~vide 
% 

structured guidelines for carrying these out. For this reason, traditional d e a r ?  
I 

techniques, are often referred to as being t8for m s  drqverrtl. 

Techniques for infor m ation require m ents analysh are typically for m :+-dr2ven, 

These are undertaken using standardized interview formats which ask users to 



identlfy specific functions they wish the system to support. The analyst obtains 

specflcation of the usergs ngeds by recording on standardized forms descriptions 

of the report fWmats and other output the user feels would be appropriate. These 

vlexternalli specitications are then submitted for translation into a detailed' 

'Ynternaln design. 

The translation between external and internal specifications is acco m plished 
d 

using structured design tools, which organize require m ents Fnto m odules and 

provide technical specifications for each of these. Standardized forms provide 

descriptions of appropriate information flows, data structures, and so on, which 

are then passed to other technical staff for production. The eventual production 

of the syste m uses structured progra m ming techniques to further translate 

internal specifications into machineyeadable code. Standardized forms enable '. 
isolated components of the syste m to be corn pleted by a staff of program m ers, each 

working on part of the overall system. Such methods clearly facilitate 

bureaucratic management of the deslgn process. 

The intervie w data identifies several Wflculties within the traditional 

design process. Reliance on a for ms-driven methodology was generally seen to be 

proble matic. Standardized procedures tend to re-def'ine user r e q w e  ments within 

rigid technical specifications. Most methods ask users to %sign ofP1 on these 

specifications as a protection against potential error; however, most users find 

i t  diff'icuk to fu l ly  understand these specif'ications because of their highly 

technical form . 
A In ore damning criticism is that structured techniques can become an end i n  

themselves rather than a tool to  fulfill broader requirements. For an novice 

designer, forms-driven tools provide a Ocook-book' defining the range and scope 

of the development process; the forms themselves structure the corn plete process. 

When th i s  is done however, the design technology takcs on a life of i ts  own w i t h  
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no apparent relationship to the original user. When t h e  forms are corn plete, the 

design is corn plete, whether it f- the users requirements or not. W lthout 

attention to the larger purpose for whlch the syste m was ordgirially proposed, 

structured techniques can lead the develop ment process astray. 

This  is related to  the fact  that structured techniques are desigried t'w 

individuals w i t h  technical and not managerial expertise. W ithoLlt ur~derutandlrbg 

the managerial applications for which the system is being developed, use of' the:$ 

techniques reduces the analysis of business problems to a purely technical 

exercise. Employed within a purely technical orientation, these tools enhance the 

likelihood of such an outcome. 

Several exa m ples of t h b  were given regarding inf'or m ation r1equlr8e ni entu 

analysis. Standard forms for identifying user needs are frequently applied 

without real understanding of the underlying business problems the user* IY 

facing. Typically, these ask the user to define what s/he 'lwantsll f Y o m  the 

syste m .  The proble m with this is* that managers often carmot articuhlc i k h S  

information needs, particularly if  they are not f'arnlllar with the technology. 

Faced w i t h  this question managers often describe what they're currently utrlrrg, 

including existing flaws and Fnconsistencies. A syste m built on this int'orm atlorr 

si m ply auto m ates existing inefficiencies. 

Asking what the user wants assumes that they have accurately dbgr~osed tt~elr. 

problems and can articulate t h i s  in terms of information require rn erits. W Lthout nrr 

analysis of the m anageridl problems being addressed, no techrLica1 tooh w f f l  

effectively capture the users real requirements. 'I'm proble rn ls only accerituat,r-d 

if the individual doing the analysts has no managerial t r a i r ~ g  or cxper*ierice. 

According to several intervie w s ,  techniques for inf'orm ation require rn errts 

analysis provide only a superficial view of managerial tasks, and d o  r~ot provide 

an analysis of underlying needs. W ithout proper attention to larger nr arragerrlal 
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h u e s ,  these tools often address the wrong level of analysis, and capture the - 
wrong data for system design. Ln the right hands these techniques help to examine 

the underlying structure of information usage, and to devise systems which 

address funda mental needs. used inappropriately, the tool becomes an end in 

Itself, with predictably unsatisfactory results. The difference lies in the 

ability to locate use of these tools w i t h i n  an analysis of the user's b u s h e s  - 

context. 

Structured design and progra m ming were s imi la r ly  criticized. These too can 

be followed bllndly, wlthout attention to managerial concerns.  his f'requently 

occurs when design work is placed in the hands of individuals who do not 

understand managerial work. Structured design allows the system to  be developed 

by technical personnel who, may never have had contact wi th  the users of the 

syste rn. Without connection to the user, the designer or program mer m At base the 

design on an ttideaUzedtt user - an imaginary person following textbook procedures 

for the work that they do. When such idealizations are done by individuals with a 

strictly technick orientation, the results are likely to be disastrous. 

Structured techniques were recognized as an effective way of breakhg 

complex tasks down into m we manageable units. They were also seen to  create 

duplication of' effort and problems i n  consistency of work done by different 

ind iv idua l s .  Even w i t h  strict standards, differences i n  approach between 

designers can have slgnif'icant impacts on syste'm performance. Structured 

techniques are especially well suited for tasks which are highly routine to  begin 
--? 

with. ' As technology moves toward increasingly complex managerial tasks however, 

such techniques are increasingly ineffective. Traditional methodologies were seen 

to be outmoded ir, the hght of more recent move ments i n  technology as a whole, 

and in the technology of deslgr~ in  particular. 

One such development received considerable attention i n  the interviews. The 



advent of so-called "fourth generationtt program ming languages andiwprototyplngtt 

tools, was seen as  a significant shifti'$n system development. The advantage of 

these tools is the ease and speed with which ap.pUcations can be developed. Using 

Ehese tools, a developer can obtain rough specflcations for a system one day and 
t 

return the next day w i t h  a tentative mod'el for the user to examine. Because 

changes can be made quickly, the syste m can be tailored to s u i t  the userSts 

requirements in far less time than it would take a single version to be  pr-oduced 

using traditional m ethods. 

Fourth generation tools place designers and users In a difl'erent 

relationship than they have i n  traditional design. Rather than one having to 

form d a t e  h i s  informatLon needs in abstract terms and relay these to sorrleorle who 

does not share the same understanding of the work involved, designers and users 

can now sit down together w i t h  a co m mon reference point and Ldentif'y Lrl how the 

syste m should perform. The developer can use thia concrete exa m ple, rbathers ,tharl 

abstract information depicted on standard forms, to create a system which the  ., 

user already understands and approves. By giving users and developers a f'ocim for. 

co m m unicating infor m ation require m ents the potential for understanding iz greatly 

enhanced. 

Fourth generation tools also enable systems to be easily altered when rleedv 

change. Traditional methodologies often produce systems wtl-lch are dif'flculf, to 

change. Two kinds of changes are frequently encountered however. which make the 

need for flexibility critical. Because organizations are Fnherently d yna m ic, the 

needs of individuals frequently change as new products and developed, new markets 

arise, and so on. Because traditional methods may take several monthu or even 

years to complete a final product, such changes can make a, systerrl obsolete 

shortly after i m  ple m entation. 

A second type of change occurs as a result of the learning wt.Lich Lr~evLtably 

103. 



ar4ses when individuaLT work w i t h  a system. It is often dimcult for managers to  

anticipate how a system' m i g h t  be used u n t i l  they have some direct experience with 

it. Once a system is in use, requests for new functions and capabilities often 

increase geo m etrlcally. Designers refer to this as the "Gee, it would be nice 
0 

U.." syndro m e. As one Individual suggested "no matter how m uch time and money 

-, you spend in the design process, you just can not conceive of what is the best 

solution u n t i l  youvre h a w a y  therev1. The flexibility and speed of fourth 

generation tool.. enables the developer to  cope w i t h  both types of change. 

4 WhFle fourth generation tools were widely supported, they were not 

considered a panacea for design problems. For example, the flexibility of these ' 

tools is won a t  great cdst to computing resources. Programs which run  on "4G L u  

systems are often regarded as wasteful by computer experts. Moreover, these 

programs seldom go through the same degree of error checking and testing which 

traditional products do, and concerns have been 'raised about their consistency 

and stability. In the context of large-scale.systems, 4 G L  systems have also 

raked concern about the integrity and security of corporate data bases. 

Another concern expressed was the danger that prototypes themselves s imp ly  
9 

become formalized as the fir~al'%~stem. The proble m here is the sarn e as  wi th  
i 

infor m ation analysis techniques: unless the prototype is considered within the 

broadek context of the system as a whole, it may s i m p l y  recreate existing 

inefficiencies and do little to provide a coherent solution to  broader problems. 

The need for 4 G  L tools to  be situated w i t M  a broader analysis of managerial 

needs was expressed by several developers. 

While forth generation tools clearly represent an advance in system design, 

their use is sUU limited. They were seen to be especially useful for smaller 

syste m development, and for providing an effective bask for defining user 
I 

information needs. In the latter capacity, they appear to f acu ta te  



I 

understanding between designer and user. Unless they are applied w i t h i n  an 

understanding of the organization as a whole, however, these can easily fall prey 

to the problems traditional methods do. The  key to  effecuve use of design to& 

appears to be the ability to locate userst needs within a broader understanding 

of organizational and m anagerial require m ents. 

Sum mary 

Data obtained in t h i s  portion of the s t u d y  suggest the importance of the 

technical context in affecting the q u a l i t y  of OIS design. ~radltional design 
'-\ 

tools were originally developed to  facilitate co m m urdcation of design inform ation - 
within a bureaucratized design process. It is evident, however; t h a t  many of 

these tools have had the opposite'kf'fect. These tools are often the source of' 

significant mis-com munication, either because they necessitate the re-trzlnslntion 

of design specifications through a series of technical forms, or because they are 

e m ployed by individuals whose ability to understand business proble m s  Is limited. 

W hen these tools supersede h u  man judge rn ent, their application is m ore of'teri a 

source of corn munication problems than a solution. 

A notable exception in the availability of fourth-generation design took A 

which operate by facilitating com munication between designer and user. The 

appearance of these tools reinforces the scggestion that older rn ethods often 

create as many com m unication barriers as they were intended to overcome. 

R esultant C o rn m unication Patterns and Processes Lf 
The previous section provides evidence that t h e  use of speclf'ic d e a r ]  tools 

influences patterns of interaction between designers and users. B y  establU-~Lrrg 

specific constraints or opportunities for interaction, different m ethods appear 

to impact the type of corn rnunication and understanding that is able to deve lop .  
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The present section outlines evidence which helps to illuminate this 

relationship. , 
d 

Data were sought to support the idea that traditional structured techrdques 

Introduce specific co m m unication patterns within the design co m m u&ty which 

isolate sub-groups from interaction with each other, which reinforce basic 

managerial and tech 'cal distinctions among these groups, and which make Y 
understanding dFfficult to achieve. Each of these outcomes Fs believed to affect C 
the overall quality of the design process and its products. 

The i m  pact of co m m unication on syste m design was spontaneously recognized in 

over 88% of the interviewif;: In fact, most described the design process i n  terms 

which suggest the inseparability of corn m unication and design. For exa m ple, five 

system developers described system design as a process of ntransLationll. The 

analystls &b, as one suggested, is to "take Enghsh language statements about 

users1 needs and turn these into computer language statementst1. The ability to 

acco rn plish this translation was seen as a f unda m ental skill distinguishing 

effective analysts from poor ones. 

Linguistic metaphors were, frequently used to describe the design process. 

The basic probl~m i n  system design w a s  said to  be that managers and developers 

"speak dif'ferent languagesll. In t h i s  respect, systems analysis was described as  

being similar to  that of an lUterpreterfl: assessing the information provided by 

one group and expressing that inform ation in terms another group can understand. 

SimWly, problems i n  OIS design were described in terms of the faFlure of thls 

trar~slation. In describing the underlying cause of O I S  diff'iculties, one analyst 

suggested that "nine times out of ten i ts  a com munication problem between the end 

user and the system developerll. Others suggested that problems i n  translating 

managerial needs into technical language was the major flaw in  most falled 

systems. Two dimensions of this problem were identified: (1) usersf inability to 



identify and articulate their needs, and ( 2 )  designers' inability to interpret 

and translate these into appropriate specifications. 

\ W M e  both parties are equally implicated, discussions of OIS problems 

frequently attributed IS fallure to a lack of co m m unication sk i l l  a m ong , 

designers. W e have already exa mined evidence suggesting that designera rn ay [lot 

possess the social skUh to interact effectively wi th  managers because of the& 

heavily "technical backgro.und. T t interviews support tNs. One person 

suggested that a number of OIS p r  s arise f h ~  m the inability of desQners to 

Klook the user in the eye and talk h i s  businessw. 
,- .f ? 

,' i 
,-.'There was a strong indication however that the problem may not s l r a  ply  rwdde 

in designerst personal co nl m unication skills. Several interviews suggested t tial; 

the problem might be one of inadequate information and training. Many ded.gr~er-3 

do not appear to have a knowledge of managerial work, nor the traLrllrlg to know 

what questions to ask. A s  one analyst said, "even if the analyst's con1 mur~lcatior~ 

skills are not a problem, the basic problem. of translating between two dlf'fermt 

languages is still theret1. 

One perspective on this proble m which coincides with argu m ents outllr~ud 

above concerns the i m pact of traditional design m ethodologies on co nl m urllcat;ior~ 

between designers and users. The structure Fn which traditional deulgn ia 

conducted was said to reinforce barriers between occupational groups. Bar~.ier-s 

are particularly evident between m anagers and the low er-level persorlr~el who 

actually produce information systems. Traditional technical work was deucrlbed by 

one individual as a "back-roo m job", housed in lsolated departm ents and having 

little formal contact with other groups. Because of technical speciallzation, 

lower personnel have few opportunities to develop the contacts, or obtain t, he 

information which would egable them to understand t h e  apphcations to  which t h e i r  

syste m s  were being put.  Existing m ethods force these people to  interrrct rn ore w i t 2 1  
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t h e  r o m puter than with users, reinforcing m echanical working and thinking habiG. 

\ Structural boundaries between progra m m ers and managers in traditional design 
'i 

work accentuate the role of the analyst as  wtranslator". The more these groups a' 

are separated by specialhation, the more difficult the problem of bridging the 

gulf between them. The problem is accentuated by the use of design tools which 

c onstraln analysts to use standardized for m ats for conveying infor m ation. These 

necessitate additional translation between the user and the producer of the - 

system, adding another lFnk In the chain of corn munication and i n c r e a h g  the 

potential for rn isco m m unication. Because of this ,  several intervie w s  suggested 

that corn m unication between designers and program m ers is often as  proble m atic as 

that between designers and users. 

Relationships between co m m unication proble m s  and traditiOnal design m ethods 

have concerned syste m s  professionals for so m e time. Efforts to  overco m e proble m s  

In this relationship have had so me i m  pact. More' than one analyst suggested that 

the growing fa mi l i a r i ty  w i t h  co m puter technology ,by  the general public is helping 

to bridge the gap between designers and users. This Is accentuated by the 

availability of microco m puters i n  a grv wing nu m ber of organizations. Changes in 

design m ethodology also appear to be helping. The use of user-based steering 

co In m lttees to guide syste n~ develop m ent and other m eans of obtaining user 

involve ment have helped to - i m  prove understanding between technical and managerial 

groups. Fourth generation design tools, as  discussed' earlier, are also having 

so m e i m pact on co m m unication between these groups. 

Most interviews suggested that these develop m ents are still slow in 

af'fecting major changes however. The predominant diff'iculty in IS design 

continues to  be the failure of corn munication processes between designers and 

users. A t  least part of this proble m appears related to  the formal structure and 

m ethodology of traditional design. . 



Su m m ary 

These results reveal the importance of com mur~cation pmcesses w i t h i n  OIS 

design, and point to significant problems i n  corn murlication w i t h i n  that task. 'i'tie 

data indicate a systematic relationship between the social orgnrda&.ion and the 

technical to& r ~ i  syste m design, and the corn m unication patterns which d'tbignet~ 

engage in. Specifically, the traditional d e a n  hierarchy reinforces t h e  

isolation of speciflc group\s so that corn munication between the rn is minimized. Use 

of structured design techniques was also implicated in creating banviers to the 

com munication of design information. These appear to contribute to batrlers of' 

understanding between designers and users. 

I. 

D e a n  Outcomes 

The last area of concern i n  the interviews'was the ultimate out,cc)rno of' t tw  

OIS .design processes. M any predicted outco rn es were discussed In previous 

chapters, since these are what the present study has set out to 'exarrr he.  We have 

suggested that information systems have a h i g h  rate of Y'ailureV because the 

qua l i t y  of co m m unication w i t h i n  the design process prevents developers f'ro m 

effectively understanding the needs of prospective use 'I'm was 3 d d  to be  

manifested in systems which were rejected because t h &  did not meet the , A  

L+ 

expectations and require m ents of users. T h i s  argu m ent suggests a relationsh.jp t 

between co m m unication processes w i t h i n  syste m deslgn and the ef'f'ectiver~ess r ~ f '  t h e  

systems which result from that process. T h e  present section provides evidence 

which examines t h  relationship. 

The interviews suggest that OIS fallures are closely rekit& to 

com m unicaticn processes in the manner described. A consbtent set of outcom ev was 

defined by the sa m ple as consequences of ircffkctive corn m unicatlon br tw earl 
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dedgners and users. Ln addition, suggestions were put forth regardhg the 

mechanisms by which these outcom es are produced. A s u  m mary of these results w U  

co m pletq our exa mination of the interview data. 

Since the interviews were initdally grounded on the pre mise that OIS 
B 

proble ms m anjfest the  mselves in the failure of corn pleted syste m s  to ~l eet user 

requlrernents, itcis unfair to s u s e s t  that the interviews. offel-ed support for 

such a conclusion. What the results do provide is a detailed description of how 

thls is actually experienced by professionals i n  the field, and how these results 

arise. 

One of the m ost co m moo outcomes was the lack of' flexibility exhibited in 

ineffective systems. Several kinds of flexibility were identified: ( 1 )  Systems 

should acco m m odate users with a .variety of skill levels; those which ,assume the 

sa m e s k u  level a m ong all users are f'rustrating for those who are either above 
t 

or below the assu rn ed leveL Flexibility is also required to  acco m modate changes 

i n  user soptikticat-ion as experience grows. .(2) Systems shoUW respond to 

develop ul e n t s  i n  the organization as it matures as a *business, or as  it responds 

to  changing conditions. Failed syste rn s are often too W d l y  structured to  enable 

such changes to be m ade with ease. ( 3 )  Systems are often set  u p  to support 

routine operations, and may not be flexible enough to deal w i t h  except5onal 

clrcu tostances. Managers who believe their role. to be concerned 'Wth llexception 

ni anage rn ent" find little support fro m such syste m s .  

A second outcome, also associated w i t h  inflexibility, is the imposition of 

procedures which are a w k w ard and unfa m i l i a r  to the user, -and require *co~siderable 

training to be useful. Systems often entail complex procedures .for data entry, 
e 

I- 

upgrading, and information access. Users often feel a t  a loss w i t h  systems that. 

are complex Snd baffling. Managers experience this in trying to gain access to 

information; if data are presented i n  an unfamiIiar way, it is unlikely to  
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s a W y  i m  m ediate needs. 

Proble rns w i t h  centralization of co m puting and inform ation resources were 
jr 

identifled as a third outcome. Lssues of data security and integrity are of red1 

i m port, particularly in designing large syste m s .  ln addressing these concerw, 

the need for control over resources often overshadows the access needs of' the 

user. Questions of control over resources often become a frustrating political 

issue within organizations, to which individual users may turn their backs. 

The principle complaint however, concerns the actual ability of' systems to 

meet the functional requirements of the business. In many cases, systems d i n  ply 

do not provide the informational support which users expect. T h i s  f'requently 

occurs when the design @thodology merely recreates the old syste In ratt~et* t . l~ : i r~  

introducing new capabilities which help to solve business proble m s .  Users at3e 

frequently led to expect answers to important problems. If' the design o n l y  

replicates existing procedures, many of these expectations w l l l  be d a s h e d  ard 

interest i n  the system w i l l .  wane. This is often true with higher level rnar~n~erner~t 

functions, which are difficult to support a t  the best of times. InabILlty to 

address a manager's information needs is often reflected i n  the faflure of' t h e  

system to support complex decision making tasks, strategic plannLr~g needs, and yo 

on. Unless systems are specifically designed to address these broader. bweu,  

support for the system is not likely to be sustained. 
\ 

I 

The mechanism which underlies these proble rns i s  evidently a co m plex one. ' l ' t ~ e  

entire s u m  [nary of results in th i s  chapter details various facets of' the process 

which evidently brings such problems to Ught. Ln characterizing the nature oi' 

these problems however, sever em bers of the sa mple ref'err'ed again to  the 

fundamental. problem of unde ng between designers and users. The rarr&e of '  

barriers o u t h e d  here all tend to m d e s t  the mselves in basic f'ailure of 

understanding betw.een these groups. Differences in personal and profexiional 



Orientation, reinforcement of these through education, the social structure of 

deslgn personnel, and the use of specific design strategies all contribute to 

dlf'ficulties in fu l ly  understanding thd  two cgmupsf needs. T h i s  failure of 

understanding Q reflected in the systems which are the products of ineffective 

design . 
The basis for tNs faflure occurs in  the process of translating from ffuser 

languaget1 into lfco m puter languageff. A s  the design passes through several hands, 

subtle changes are m ade which progressively shift the e merging syste,m to ward a 
9 

technical perspective. In obtaining initial specifications, it is never possible 

to fu l ly  describe the users needs. Where several users are involved, minor 

differences leave room for Ynterpretat i~n~~ by technical experts. In writing 

formal specifications, the analyst uses h i s  technical orientation to  f ' i l l  i n  gaps 

and reconcile inconsistencies i n  the original description. This is accomplished 

by making inferences, based on a technical perspective of what %houldU be 

included i n  the system. As the design passes from stage to stage, gaps and 

inconvlstencies are "evened outtf through the-application of appropriate technical 

principles. 

Throughout thk  process, technical values gradually overtake the origin+ 

organizational values e m bodied in the syste m description. As the design em erges, 

the syste m becomes increasingly structured by technical interests and less by the 

bushess interests which initiated the project. A technical interpretation of 

design specirications is increasingly reinforced as structured tools are used to 

produce the system. Even with the best of intentions, the broader structure of 

the design process can take over and alter the focus of the system away from the 

user's orientation and toward that of the technician who produces it. 

The context and structure of the design process t h u s  signif'icantly shape the 

outco m es of that process. In particular, structural forces affecting 
*I 

112. 



co m m u n i c a t i o n  b e t w e e n  u s e r s  a n d  d e s i g n e r s  c a n  m ake u n d e r s t a n d h g  be t  w e e n  these 

g r o u p s  d i r r i c u l t ,  a n d  c a n  u l t i m a t e l y  affect t h e  s u c c e s s  of t h e  design ptwject. 

Su m m ary 7 
T h e  interview results p r e s e n t e d  in t h i s  c h a p t e r  p r o v i d e s  a d e s c r i p t i o n  of 

major corn p o n e n t s  a n d  r e l a t i o n s h i p s  h y p o t h e s i z e d  i n  t h e  a r g u  m e n t  a d v a n c e d  earbUer  

in t h i s  thes i s .  T h e s e  results s u g g e s t  t h a t  t h e  ma@r t h r u s t  of t h e  a r g u m e n t  

a d v a n c e d  t h u s  far a c c o r d  well w i t h  t h e  e x p e r i e n c e  of a small, b u t  v a r i e d  s a r n p l e  

of s y s t e  me, d e v e l o p  m e n t  profess ionals .  Th i s  offers s o  me ini t ia l  v a l i d a t i o n  of t h e  

p r o p o s e d  e x p l a n a t i o n  of OIS d e s i g n  p rob lems .  In a d d i t i o n ,  t h e  r e s u l t s  p rov ide  a 

r i c h  e mpirzcal  b a s e  from which we may now beg in  t o  o u t l i n e  in morle c o n c r n e t e  te rms 

a c o n c e p t u a l  m o d e l  d e s c r i b i n g  major f o r c e s  o p e r a t i n g  i n  t h e  d e s i g n  c o n t e x t  to  

affect t h e  n a t u r e  a n d  q u a l i t y  of co m m unicat ion.  ' W h l l e  many of'  t h e  c o  a1 p o r ~ e r l t s  f'or* 
Q+- 

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

e x p l i c i t l y  f o c u s  this wide- rang ing  a n a l y s i s  wi th  t h e  a id  of a m o d e l  which 

s u  m m arizes t h e  critical f e a t u r e s  o f  t h e  p r o c e s s  i m  p l i c i t ly  descrribe,d a b o v e .  It, is 

t o w a r d  t h e  a r t i c u l a t i o n  of t h a t  m o d e l  t h a t  we now t u r n .  

b 



C H A P T E  R SIX: The Social and Technical Context of System Design: An Interpretive 

M odel 

To ward a Conceptual M odel of User/Designer Co m munication 

The Interview results support several of the argu m ents advanced earlier 

regarding corn m unication barriers within OIS design. In particular, the idea of 

dlstFnct managerial and technical frames of reference, the social organization of 

the design co m rn unity, and the use of specific design took are all supported as  

factors contributing to corn m unication proble m s between users and developers. The 

data also provide a plausible explanation of how these factors create problems in 

the design process. Im plicitly i n  these results therefore is a description of a 

causal process potentially responsible for the e m ergence of co m m unication 

barriers i n  OIS design. The purpose of the present chapter w i l l  be to explicitly 

extract that description from the results presented earlier. 

T h i s  chapter describes the hy~othesized causal process in the form of a . 
conceptual m odel outlining ( 1)  aspects of the social and technical contexts of 

OIS design which directly affect the creation of com m unication barriers, (23 the 

outco m es of those factors in terms of co m m unication patterns and OIS design 

outco rn es, and ( 3 )  a set  of causal relationships which descllibe how co m m unication 

barriers arise. 

W e begin with a discussion of the general framework in which the model is 

couched. We then proceed with the derivation of the model by identifying factors 

affecting corn munication i n  OIS design, by describing the causal relationships 

through which their impact is felt, and by demonstrating that specific 

com munication and OIS outcomes logically result from these. The chapter concludes 

wi th  an illustration of how the model can be employed to explain problems of , 

co m rn unication in 01.3 design. 



Theoretical Orientation and Assu m ptions of the M ode1 

Any attempt to  describe the underlying features of a soc id ,  process ln ust 

make certain assumptions about the nature of social reality, about the kinds of' 

phenomena worth attending to, and about the means of apprehending thes?. 

Consistent se ts  of such assu rn ptions form the basis for m a@r theoretical 

wparadI.gmsll, recognizable a s  accepted research traditions within speclfYc weas 

of s t u d y  (Burrell and Morgan, 1979). Having def'ined the focus of t h i s  antllyLsh to 

be funda m entally a proble m of' understanding among designers arrd users, i t  h 

appropriate that  the s t u d y  be located within an orientation that ackrmwledges t.tw 

role of individuals1 subjective states a s  a basis for social behavior. T h e  

analysis m u s t  offer grounds for describing differences between part,lcipr-lrrtu In 

. t e r  rns of these internal states, a s  well as  for  associaLing such dU'ferlences w it11 

specific aspects of the design process. In addition, the.analy& nr ust descrltx1 

how such differences may be reflected in actual design outcomes which explnlrr the 

origin of 01.5 problems. In short, the appropriate orientation f'or thlu model is 

one w Nch provides a clear connection between the subjective experience of' 

understanding and the concrete actions of Individuals withlr~ a social pr.oceas 

such as syste m design. 

The assumptions of the I1Inter~retiven parawm (Sllverman, 197 1; DurwLl. and 

Morgan, 1979; Putna m ,  1983) fit these requirements. The Interpretive perspective 

is an extension of Sy rn bolic Lnteractionist and Pheno rn enologlcal apprloacheu to 

social beHavior (Burrell and Morgan, 19791, and offers 'an 'alterrratlve to  

traditional fra rn e w orks which focus on overt behavior. Interpretive theorles re:k 

on the premise that  thz social world is best understood. in terms of' tho 

subjective rn eanings and experiences of' the individuah w hose actions ~onut~l tu te  

that  world. Unlike the behaviorist's focus on objective ubehaviorll, irlter.prletive - 
d 

s scholars focus on human "actionn - the meaning-endowed activity which irldividualr 



direct toward specific ends and purposes. Subjective experience is structured in 

1' terms of the purposeful actions we undertake within the social world, and made 

meaningful In relation to  the purposes and intentions we pursue (Schutz, 1967). 

Within this P a  mework, individual experience is made inteUgible on the 

basis of a personal set of categories and m eanings accumulated in ongoing social 

experience. Because individual experience is fundamentally socidl, these 

interpretive schemes are always formed in a specif'ic social context. In t h i s  way, 

the individual shares slmFlar interpretive categories with others in the same 

social group. The ongoing creation of a shared interpretive scheme allows 
4 

experience to be structured around a limited nu m ber of %ypicalff social 

practices, lending!a sense of order to an otherwise chaotic existence (Berger and 

Luck man, 1966). 

Based on thls conception of social action, interpretive scholars assume that 

social events are best understood through an examination of the interpretive * 

sche rn es which underlie purposeful social activities (Burrell and M organ, 1979; 

Putnam, 1983). Analysis frequently seeks to uncover the latent interpretive 

schemes which give order and purpose to observed action. Interactions are 

exa mined as sequences of behavior which initially establish a shared interpretive 

scheme, and then enact that scheme in the form of coordinated, purposeful action 

(Pearce and Cronen, 1980). 

In applying thls framework w i t h i n  the present s t u d y  it is assumed that 

con1 rnunication between designers and users Can be usefully interpreted in terms of 

the description outlined above, and that such an interpretation can usefully 

apprehend i m  portant aspects of understanding between these two groups. Increasing 

use of an Interpretive perspective by co m m unication scholars (Pearce and Cronen, 

1980; Putna m and Pacano wski, 19831, and by students of organizational science 

(Silverman, 197.1; Burrell and Morgan, 19791, suggest that such assumptions may be 
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warranted. In addition, the perspective outlined above offers a urlique 

opportunity to  approach the problem of understanding between designers and users 

in a way which explicitly links concrete actions of systems deslgrl w i t h  the 

subjective understandings which a re  claimed to  be the source of' OIS dit'f'lculty. 

We now turn to the task of detailing these connections. 

An Interpretive Concept of Co m m unication Breakdown 

In Chapter Two it was argued that  existing research frequently tl;llucts n 
\ 

limited conception of corn m unication, and one which is of lit t le value f'or 

addressing questions of subjective understanding. Interpretive approaches vlew 

com m unication a s  a process of shared meaning construction ( Pierce and Crone11 

1980; 1979; Putnarn, 1983) and are more suited to an explor'atlon of' cuts1ent 
t 

issues. 

Within an interpretive frame work, no assu rn ption Is ni ade that Irirldlvldual 

experience is a direct reflection of external reality. Instead, our experience of' 

an objective social reality is seen a s  the outco m e of a social process i n  which 

we actively construct a shared basis  for interpreting experience (Berger and 

Luckman, 1966). Lndividual events are made m eanhgful by reference to a 

rn atrix of social knowledge which serves a s  a reference for interprethlg orlgohlg 

experience. Based on cum ulative individual experience, these int,erlprctlvc 

schemes, or frames of reference, embody the Qackground knowledge and Iriterprletrlve 

knowledge co m mon to the social groups in which we participate. I ~ I  t h i s  way, 

experiences shared within a 'particular group are  e m bodied within irldividual 

frames of reference and form a basis f'or ffculturallyft shared ir~terpretations. 

Corn munication is the underlying basis of t h i s  pr0ce.s. Because lridlvidual 

f'ra m es of referente are  unique, the establish m ent of' a shared ir~ter~pr~etlve sctle rrr c 

is essential for coordinated action. Com munication can t h u s  b e  defined a3 the 

process through which we establish and use shared interpretive scheme3 to 

1 17 .  



coordinate human activity (Schutz, 1967). Participants initially negotiate a 

shared basis for interpretation, and then em ploy that scheme to construct 

m eanhgful sequences of behavior, the outco rn e of which is a sense of shared 

rn earllng and understanding. Co m m unication is t h u s  more than a simple transfer of 

&-- 

inf'or m ation; i t  Js a co m plex exchange of s y  m bolic behavior through ,which both 

parties construct mutually inteYiglble action (Berger and Luckman, 1966). 

T h i s  process is fraught with potential barriers. Proble m s  in understanding 

a rhe  because of a failure to establish shared interpretive frameworks. Because 

each person interprets events within their own fra me of reference, understanding 

can only be accomplished i n  areas where these overlap. Proble m s  arise when 

divergent frames prevent agree ment on the basic purpose and rn eaning of 

interaction or the appropriateness of speciric behavior. Such disagreement may 

cause the participants to derive different understandings of what has transpired, 

and may only become apparent when subsequent action reveals the discrepancy. 

Within an interpretive perspective therefore, the nature of Vorn munication 

breakdowntt is not that one person fails to  accurately decode another's messages, 

but that the two, in conjunction, e m ploy interpretive sche m es which produce 

inco m patible acLion. Many of the d i f f i c ~ e s  encountered within syste m s design 

reflect this kind of m is-intespretation. Even when developers and users carefully 

work through a set of structured design requirements, systems often do not embody 

t h e  kinds of inf'orm ation require ments that users intended. The problem of 

understanhg is not so much a matter of correctly hearing the 

otherst words, it Is more a matter of being able to correctly understand the 

intention behind the words - a kind of understanding which is prevented when 

funda mental fr'a m es of reference differ. 



Deriving the M odel 

Having outlined an interpretive definition of co m m unication breakdown, our 

task now is t o  provide a concrete description of specFfYc elements of the deLQrk 

context which contribute to  such proble m s  in OIS design. O u r  ir~kial a i m  h to . .?$ 
4 

P .  

describe specific factors which prevent participants f'ro m ac hietring 111 utual 

understanding. In addition, we m u s t  also describe causal relat;lonsflips a nlong 

these ele m ents which describe how proble m s i n  understanding w e  gerlcrnt,ed. 

Since the m odel is intended to describe processes affectirlg co rrl 111 unicntlc~ri 

within the design context i n  general and not i n  any particular case, It i s  

appropriate to  form d a t e  the elements of t h i s  model in relatively broad terms. 

The interview results provide considerable detail i n  describing ele rn ents of' tht* 

design context; our present aim is to locate .wittlirl that dhcuuulori a rn or'c 

general pattern which describes the process underlying a varriet& of' 01:; pt*oblt!m:~ 

By formulathe; the model in t h i s  way we are not describing the design corltt?xt 

se, but rather the system of causal relationships through which speclf'ic f'c?ntlut't?:3 - 
of that  context contribute to proble rns in corn m unication arid underBstandlng. 

Since the problems of interest have been def'ined i n  terms of' barrriers t.o 

understanding, the process we are interested i n  descrlblr~g can be coristrucd ;i:i 

the emergence of such barriers over time a s  a product of varlous corltext,unl 

forces. So f a r  we have seen how these barriers irlitially arise w i t h  lr~dlvldual 

differences, are  gradually reinforced by educational processes, and then rPeach 

f u l l  force within bureaucratically structured organization:;. In t h h  x n u u ,  It h 

useful t o  portray the model a s  a t e  rnporal sequence of phases  tt~rough which 

barriers initially appear and a re  brought to rn aturlty through the influer~c;e of '  

forces within the design context. Within this fmmework, the model's t m k  I:: t , ~  

describe where in the sequence of events specific contextual f'orces are f'elt,, : i r d  

to illustrate the specific se t  of relationships proposed as  an exylanatlon t'or 
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the e mergence of the barrlers involved. 

We begin the derivation of thb m ode1 by outlining the major temporal phases 

through which co m m unication barriers might be seen to emerge. W e then re-trace 

these steps, describing m ajor contextual variables which affect this sequence, 

and outJlrling specifYc causal relationships suggested i n  the interview data. We 

conclude wl% an overview of the model as a whole and a description of i ts  

application. 

T h e  B a d  for Mlsunderstanding: Technical vs. M anagerial Fra mes of R eference 

The nature of OIS com munication barriers has been described as a failure to 

brrldge managerial and technical fka mes of reference. We describes 01.5 design as a 
if 

social process specifically intended to bridge these fundamentally difyerent ways 

of understanding system rbequirements. The breakdown of that process was described 
- 

as the basis  on which misunderStandings between syste m developers and. prospective 

users occur. Within the broader Interpretive fra m e work, the gulf w Nch separates 

these Interpretive frames is, by definition, .the source of misunderstanding 

between these groups. When we propose to construct a model Uustrating the 
b 

emergence of misunderstanding within the de-n context therefore, t h i s  is 

equivalent to proposing that we document the emergence and the outcome of 

dlstirlct technical and m anagerial f'ra m es. 

F'ollowhg this argument, we can identif'y specific phases in the e mergence of 

zo m m unication barriers by  describing the em ergence and m aturation of m anagerial 

and technical tkarnes of reference w i t h i n  the design context. By mapping the major 

move IN ents i n  th is  develop m ent, we can provide a fYa m e w ork within which the impact 

of other contextual forces can be located and described. The sequence of 

develop m ents i n  t h i s  process will t h u s  provide identifiable l and  m arks through 
1 

which to exa mine the cokribution which various forces make to the e mergence of 

corn m unication banriers. 
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A s  the interview results indicate, an i n i t i a l  basis for the emergence ot' 

managerial and technical flames of reference is evident long before indiv1dua.l~ 

actively participate in the design process. A nu  rn ber of individual dirrerences in 

personality, attitudes, values and so on lie in  the background to the i rW~l 

formation of separate technical and managerial interests and perceptions. 

Im portant here are fundamental differences in cognitive style wklch f'orm the 

focal point for differentiating between ind iv idua ls  who w i l l  be dm wn toward 

either a technical or managerial career. Evidence presented ear*llern suggests that 

an entire cluster of personal and cognitive differences are evident as a 

precursor to, and probably an influential, factor in, the initial selection ur' a 

m anageridl or technical career path. For purposes of the present m adel thervt'ore, 

we can consider this cluster of differences to be the starting point for* the 

e m ergence of distinct m anagerial and technical fra m es of reference. 

W hile personality and cognitive differences may influence career c tiolces, 

the impact of educational processes marks a new phase in the e rnergerlce of' 

distinct fra m es of reference. T h y  intervie w results indicate that severt& aaspectu 

of the formal training given to both managerial and technical students stror~gly 
1 

impacts the ways in which they defYne and approach problems, on the kinds of' 

inform ation they w i l l  seek i n  addressing proble m situations, and on the valuez 

from which they w i l l  judge potential solutions. Differences i n  training also 

extend to the social realm, where different socbl skiLls, experiences, and 

expectations are instilled. The distinct educational backgrounds w Mch rn anagt?rnhl 

and technical students experience strongly influences both t t~eir  cognitive and 

social orientations. 

Educational forces t h u s  mark the initial for m atlon of' a true dktlnctiorl 

between managerial and technical frames of reference. What began as a loose 

constellation of individual differences has now coalesced into a urrif'orrn :let of' 



dlf'ferences which are recognized and accepted as  a basic feature of the social 

world these groups share. The influence of the educational context t h u s  creates a 
~i 

new order of socialization which crystallizes initial dif'ferences into a orderly 

and socially recognized distinction. 

The next phase in the emergence of com munication barriers occurs when 

individuals enter their professional. careers within an organized design setting. 

The organizational context represents the most powerful set  of influences 

affecting the develop m ent of co h m unication barriers. A s  the interview results 

show, a n u  m ber of factors contribute toward com m unication problems in t h i s  

context. Some of these are a by-product of the nature of large, complex 

organizations. An emphasis on functional specialization within a particular area, 
P 

the tendency for design personnel to be functionally if not physically separated 

from other areas of the organization, and the tendency for both management and 

technical personnel to maintain social ties w i t h i i  their own groups, all tend to  

reinforce and strengthen the initial f'ra m es .of reference which the two groups 

\ 
bring with the m into the organization. Within this context, initial differences 

become institutiondlized as  part of the organization's culture, adding a new 

dirnerision to the inte6retive barrier growing between the two groups. 
Y 

9 
While the genera organizational context tends to formalize and entrench the 

original f'ra m es of reference, specific faciors concerning the structure and 

organization of the design' process itself contribute further to the emergence of 

barriers. The iritervie w data provides concrete evidence that both the social 

organization of the design com m u n i t y  itself, and the use of specif'ic design 

procedures both contribute to further difficulties i n  co m m unication. 

SyecifYcally, the tendency for design tasks to be broken down into distinct 

specialties and arrnnged i n  hierarchical systems, and for individuals to  use 

standardized design tools to convey i r n  portant ele m ents of design infor mation, 
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both contribute toward emerging com munication problems. These impose even further 
- 

separations between individuals with distinct h m  es of reference, making it 

increasingly difYYcult for these groups to develop sfidred experience or 

understanding. 

These forces have their i m  pact primarily through the establish 111 ent of' * 
specific patterns of interaction and corn munication among design pernson~lel, and  

between system developers and users. These patterns limit the range of 

professional and social contact which technical personnel may be involved 111, and 

restrict opportunities to gain understanding about the nature of' m anagerw w orlk. 

T h i s  separation further draws these groups apart and intrvduces additLpal 

proble 111s in allowing co m m on understanding to develop between these groups. 111 

particular, these groups come to have difficulty agreeing on the natutle a n d  

m eaning of specific syste m require m ents. The outco m e of these mLsunder*standln~ 

is finally realized i n  the development of systems which fail to addrsem the r~ccds 

of the user, and which i m  pose technically elegant, b u t  often inef'fective nr earl3 of 

acco m plishing managerial tasks. 

What the data suggest therefore is a sequence of fYve major phases wtilch 

trace the initial em ergence of managerial and technical f'ra m es of ref'erence 

through their institutionalization within form al organizations to the eventual 

establish m ent of barriers to understanding reflected i n  specific syste rri outco m en. 

These five stages are illustrated i n  Figure 6.1 belaw. T h i s  hypothetical aequerlce 
a 

represents one way of conceptualizing the e mergence of co ITI m unicatiun bawlcrv 

t.hat is consistent with the observations presented i n  the previous c hapt,erh. ' l 'hh  

frame work is advantageous in that i t  describes a specific structure i n  which we 

can now begin to represent the impact which specific contextual f'actoru have on 

the establishment of corn m unication barriers. Ln this way it is helpf'ul i n  

describing causal relationships between speciflc contextual f'orcw and the 





e rn ergence of proble m s  in understanding which underlie 01.5 dif'f'iculties. . 

While the impact of several contextual factors has already been suggested by 

the present discussion, it will be useful to provide a detailed review of 

specific factors in order to identify how each of these enters into the pmcesv 

identifled above. On the basis of that discussion we w i l l  then be in  a position 

to  complete the model so that it represents the entire system of irdluences 

identifled in the intkrview data. We t u r n  now to a discussion of these factors. 

C ontextual Factors 

The majority of factors which impact the design process can be w u s s e d  

under three major headings. Several factors operating a t  an individual level as  a 

precursor to the emergence of distinct frames of reference have already been 

discussed. These are treated here as  background factors which descrlbe the orwrr 

and early develop m ent of m anagerial and technical perspectives. 0 ther f'actors 

operate primarily a t  the level of the work organization. Among these, the 

bureaucratic nature of co m plex organizations in itself contributes several 

important dimensions., More particularly, the social orgarlization of the design 

co m m u n i t y  and the specific technical tools and procedures of syste m deslgn have 

been specified throughout the thesis as factors of special interest. The 

discussion below provides a s u m  mary of the major factors operating I r t  each of 

these areas, and offers a tentative description of relationstlips between thern. 

A .  Background Factors - Individual-level differences between desig fm and user73 \ .  
have already been discussed. It w i l l  now be possible to  provide a better 

understanding of their signif'icance within the d e a n  context. Basic persorrallt,y 

factors are significant a t  a' very early stage in the formation of' distinct 

managerial and technical frames of reference, ac tbg  as general or ientat icr r~ out 
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of w hick! further distinctions eventuaJly e merge. Studies have suggested, that 
I 

Fnnate characteristics and early develop m ental experiences probably contribute. 

equRUy to the e mergence of basic personality orientations fYom which further 

distinctions in cognitive style, values, attitudes toward work, and personal and 

professional aspirations appear to develop ( Marcus and R obey, 1983). These 

factors are significant in the present-context r, primarily as  factors influencing 

the selection of a career path oriented either to ward managerial or more 

technical work. 

Having m ade a specific career choice, individuals typicaUy undergo some 

form of profes&onal training. The educational process embodies several forces 

which reinforce and institutionalize the ger mind distinctions already in place. 

These forces are evident i n  the formal structure of the training itself, as well 

as in the informal social structure of the institution. A s  we have seen, 

technically and managerially oriented students are often formally separated 

within these institutions, or attend completely different institutions. Each 

receives specialized training from instructors who are experts in a narrow 

specialty, and who beco m e exe m p l a r s  of llcorrectlt thinldng and behavior. 

Technically oriented students follow a focused curriculu m e m phasizing 
t9 

meticulous step-by step work habits and the search for I1technicaJly correct11 

solutions. Managerial students follow a much broader course of studies, 

instilling an awareness of the complex, multi-valued nature of business 

situations and providing tools for decision making which call *for delicately 

balanced judge m ents. 

The interview data also suggest that many of these formal distinctions are 

reinforced by inform a1 sociai processes i n  which manage m ent students and 

"tech.iesM tend to remain socially isolated from each other, and where the effort 

t.0 retain a distinct group idenbty is often openly encouraged. These social 



processes represent the early formation and institutionalization of distinct 

frames of reference within managefid and technical groups of students. lrlitial % 
tendencies toward specific cognitive and social orientations are t h u s  reinforced 

and ritualized within this context to  create the first indications of a closed 

and specialized interpretive fra m e work. 

A s  indicated earlier, these factors contribute t o  ward the movement t'rom the 

initial stage in the m ode1 toward the for mation of a specific distinction bet w eer~ 

managerial and technical interests. The educational setting appears to be  largely 

instrumental here, evidently by providing a basis for focusing specif'ic 

differences into coherent systems of both cognitive and social preferences. It, i:~ 

through this influence that  specific technical and m anagerial orientatior~s f'irst 

come into being and become part of the social milieu within ; hi;h asplrlng 

managers and system designers form basic understandhgs of the nature of their' 

chosen careers. Even a t  this early stage, we have the basis for furida rrl erital 

disagree m ent between these groups. 

B. 0 raanizational Factors 

1. Formal and Informal Organizational Factors - Organizational factors have a 

significant effect on the continued develop m ent of distinct fra m es of rlef'erence, 

and by implication on the -emergence of further barriers to corn rnunlcatlorl wittdrl 

P 
the design se t thg.  These factors include those operating wi th in  the corn rrron 

context of work for both 01.5 designers and users (ie. the general structure of' 
sjfa'.'? 

bureaucratic organizations), a s  well a s  specif'ic aspects of the organization of '  
6 ' 

J n 

the design com munity itself. 
7 T 

Co m plex organizations include a n u  m ber of factors which tend to reinf'orce 
J 3 

and strengthen the isolation between technical and  manager^ groups. A 3  i n  the 
L x  ,- 

educational context, many of these factors are part of t h g f o r m k  corlstltutlon of' 

co m plex organizations. For exam ple, m anagerial and technical groups are  often 



separated as a formal feature of organizational structure. O I S  designers are 

nor rnally housed within a specific Data Processing ( D  P unit that may be both 

physically and functionally isolated from the operating core of the organization. 
\ 

This separation has two i r n  portant i m  pa.cts: ( 1 )  D P uni t s  frequently operate under 

their own set  of objectives and may be unaware or dis-interested in the 

objectives of other gepartments which they serve, and (2) as distinct 

organizati.onal uni ts ,  D P departm ents m ust  corn pete with others for scarce 

resources, often creating an adversarial climate between these units. Both 

outcomes tend t o  create a background of mistrust and misunderstanding which 

becomes pzrt of the context in which the design process is located. 

Within these formal structures a number of other factors have been 

identifkd as barriers to designer/user co m m unication. These can be referred to 

as in fo r~~?a l  or ltemergentM in the sense that they are part of the ongoing social 

process w h x h  arises within the organizational setting. One of these' concerns the 
- 

continued separatxz of technical and managerial personnel in informal social 

interaction both on and off the Nb. Both groups tend to  associate wi th  their 

peers and not w i t h  m e m bers of other. -groups. In addition, relationships between 

designers and users are often less than amiable, possibly as a result of 

political differences between D P and other departments. Examples of one- 

upmanship on the p a r t  of both groups, and the use of technical ja rg~n to create 

dependency relations have been noted in the literature (Johnson and Kaplan, 

1979). 

Many of these factors contribute directly to the formation of distinct 

f'rames of reference within managerial and technical groups. The lack of ongoing 

coz~ac t  between these groups li nits the for m ation of any basis of m u t u a l  

understanding and makes i t  difficult for further interactidn to  take place. Other 

factors reinforce distinctions already in place, for example, through continued 



enforcement of W e-They attitudes and perceptions. The general context of co tn plex 

organizations therefore reinforces the init ial  fra m es  of reference which 

technical and m anagerial personnel bring into the organization. W i t t i i n  

bureaucratic structures these differences become formalized a s  at1 accepted part 

of normal working routines. In t h b  way, basic dif'ferences beco tn e erit.renctled 

within the formal syste m of the organization, as well a s  part of' the in!'orbta a1 

c,ulture into which individuals bre socialfzed. These influences tend to 

crystallize managerial and technical Pam es into rigid @a me works which are 

extremely potent in defining t h  reality of those who hold them. Within the 

organizational context, basic frames of reference t h u s  contribute to the growhg 

+ separation and isolation of these two groups, clearly affecting the quality ot' 

com m unication between the m . 
2. The Social Organization of The Design Co m m u n i t y  - A second din1 erlslon of' t,he 

formal organizational context concerns the manner in which syste m design work is 
t 

structured. The traditional organization of systems profession& discusx!d 

earlier co m p a r t  m entalizes design work into isolated co m ponents. 'The hierar*chical 

arrange m ent of job functions has two i r n  portant consequences in reinf'or*cir~g 

differences in frames of reference: F i r s t ,  the work necessary to  conduct the 

design process is fragmented and divided among a variety of dif'fererlt 
\ .  

individuals. This reduces the likelihood that individuals who actually produce 

system com ponents effectively understand the broader nature of the systc m ,  and 

significantly increases the potential for  mis-co m m unication as specif'ic 
* 

a & g n  ments are  "handed ofP1 from one individual to  another. Second, the ll rnitcd 

understanding of m anagerial work that  m ay exist a mong technical persormel tends 

to be concentrated toward the top of the  hierarchy so that the indivlduah who 

actually produce the system components also tend to  be those who know lemt about, 

m-anage m ent. Formal procedures for syste m develop rn erlt pose slgrdfYcarlt barl-?em t,o 
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effective design by i m  posing a technical hierarchy between the producers of the 

syste m and its ultimate users. 

These formal arrangements frequently contribute to  01.3 problems by 

preventing designers and users fro m gaining practical experience with each 

othersf require m ents. Several dif'ferences between m anagerial and Byste m s  related 

work were identified in the interview material. The two groups seldom gain any 

understanding of each others1 work within their training, and often have little 

opportunity to do so within organizational settings. This makes it difficult for 

both to understand and respond to the others1 requirements. The formal separation 

of these groups within m ost organizations-and the form al constitution of most D P 

depart m ents severely l i m i t  interaction between the two groups and-m ake it 

dif'ficult for designers to gain an understanding of managerial needs. 

The organization of the design com munity itself t h u s  creates additional 

barriers to corn munication wi th in  the design process by setting u p  specif'ic 

structures for interaction a m ong designers which drive a wedge between those a t  

the top and those a t  the bottb m . This creates differences between designers and 

producers of syste m s  w hi& continue to  reinforce m anagerialltechnical 

distinctions and make i t  difficult to move information and effectively and 

establish understanding even w i t h i n  seg m ents of the d e a n  co m m unity itself. Such 

differences for rn i m p6rtan t barriers to  understanding which directly affect OIS 

outco rn es. 

C .  The Technical Context of Design - Several of the factors identified within 

the organizational context point toward another set  of influences affecting 

com munication within the design process. The manner of organizing and carrying 

out design work described above is not an isolated occurrence, b u t  part of the 

broader structure of OIS design processes typical of large, bureaucratic 



organizations. Another aspect of this structure is the use of speclfic desltgn 

tools and procedures which are an integral part of t h i s  structure of system " -  

design. 

The interview data clearly suggest that widespread use of structurwd t+ooh 
' 

such as information requirements analysis and structured progrra m ming and de,&n 

e m body several barriers to effective co m m unication between de.signerbs and users. 

Although the original intention of these techniques was to  facilitate exchange of 

information between designers and users, this appears to have occurred only a t  

the cost of a more general loss of understanding. Structured techniques tend t,o 

focus attention toward the technical detaiLs of system speciflcations so that the 

broader objectives and needs of the. syste m are often forgotten. Moreover*, these 

techniques also tend to lull both the user and the designer into co rr~placency 

about the difficulty and the importance of achieving m utual understanding; the 

assu m ption see m s  to be that the techniques themselves can do the corn a] unicat-lr~g. - 
One of the ways in which the use of. specific design tools m ost atrungly - 

affects the problem of understanding between developers and usem h through the 

establish m ent of speciflc patterns of co m m unicabon w i t h i n  the design context. Irl 

working through various technical procedures, specifYc kinds of interaction are 

prescribed by the tools themselves, while others appear to be e1iminat;ed. For 

exa m ple, direct contact between the lo y er-level progra m ers who actually produce 

specific syste m m odules and the people who will eventually use t h e  m k~ ~ F t ~ a l l y  

cut off and replaced by a series of formal procedures which tmnslate user needs 

into progra rn m able specifications. A m ong those who do have direct user contact, 

the use. of traditional structured tech'niques tends to restrict com rnurllcatlon 

about syste m require m ents within the bounds of the specific analytical technique 
n- 

in use. By contmst, those w h o  use more flexible design tools-such as  prototypir~g 

w i l l  tend to  follow less structured and circumscribed patterns i n  f'orm ulatcing 



' syste m require m ents. 

In other words, the use of specFflc design tools appears to  impact the' 

proble rn of understanding by creating specif'ic patterns of co m m unication and 

interaction within the design process. Th i s  structuring of corn munication patterns 

is a h  influenced by the hierarchical organization of design profesiondls, 

which is closely bound u p  with use of structured design tools. Both of these 

influences i m  pose specific constraints and patterns onto com m unication processes 

w i t h i n  the d e a n  process (ie. a m ong the design co m m unity itself a s  well as 

between designers and users) which affect the ability of these groups to 

understand one another effectively. In particular, the use of traditional 

structured techniques appear i n  the interview data to create patterns' of 

co~m rn unication which further distance individuals with distinct m anagerial and 

technical points of view, and so contribute further to existing barriers to 

ufiderstanding. In combination, the hierarchical organization of design 
,/ 

professionals and their use of structured design tools appear to  further 

exacerbate funda rn ental differences in interpretive frames which are maintained /--. 
within the organizational setting. These constitute a second set  of influences 

within the organizational context which function to further deepen problems of 

understanding. 

Co rn rn unication and 01.5 Outco rn es 
. 

The description of factors affecting the e m ergence of co m rn unication barriers 

has thus far outlined contextual factors both within and outside the organization 

which are responsible for problems in understanding in 01.5 design. While this 

describes the major elements operating in this process, and outlines the major 
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relationships through which these influences are felt, there remains one f i r ~ d  

relationship to be establishgd. .In the sequence of stages outlined earlier, the 

final outco m e of the gradual emergence of co m m unication barrier3 is the cr*eatLon 

of specific OIS outcomes as a direct product of the barriers outlined above. 

The interview results provide several indications that O E  dif'f'iculties arc? 

' a ,direct result of co m m unication barriers i n  the design context. SpecifYc 

proble m s  such as the inflexibility of syste m s produced, a w k w ardrless and 

unfamiliarity of procedures imposed by these syste m s ,  and the fkequent inability 

of systems to meet the expected business needs of the user, all appear to be the 

logical outcome of barriers to understanding in the design context, as described 

below. 

To the exterrt that individuals w i t h i n  O I S  design (especially the producers 

and consumers of 01s) are prevented fro rn fu l ly  understanding one another's needs 

within the design context, i t  w i l l  be difficult for them to asstst one another in 

defining the precise requirements the syste m b to  fulfill. Various gaps and 

inconsistencies that arise fro m incomplete understanding w i l l  tend to be revolved 

within the specific frame of reference of the individual involved. 'I'M creates 

the basis for considerable m is-construal of syste m specifications and for 

important functional characteristics to be mb-translated as they proceed through 

several phases of the design process. Init&l difficulties in  understanding are 

t h u s  translated directly into concrete specifications for syste T production. 

~arriers to understanding t h u s  contribute a1 rn osc inevitably to the dcvelop m ent of' 

systems which address the wrong set  of needs, which blindly automate Lr~eff'ectlve 

organizational procedures without a careful examination of their actual value, or 

which do not provide easy and meaningful access to  information. 

The data clearly support this final link i n  the model, establishing t h e  

relationship between co m m unication barriers in OIS design and the specific 
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outcomes of that process, T h l s  l ink represents the final stage in the process 

through which funda m ental barriers to  co m m unication and understanding within OIS 

deslgn i n i W y  arise and eventually bring ;bout specifYc problems in the use of 

OIS technology. 

A Tenkative Model 

The discussion above identifies specific factors which contribute to  the 

emergence of co m m unication barriers within the OIS design context, and indicates 

that t U  set of factors constitute the elements of a coherent and integrated 

process affecting the qua l i t y  of corn munication in OIS desi@;n. By placing these 

ele m ents w i t h i n  a fra m e work of t e  m poral stages, the proceeding discussion 

provides a basis for describing systemic interrelationships which operate within 

the d e a n  setting. These contribute to the establish ment of corn m urrication 

barriers which are ultimately reflected in specific difficulties in OIS 

e l m  ple mentation. T h i s  discussion outlines, in other words, a specif"fc model of the 
-P 
a< process underlyhg co m m unication proble m s  in PIS design. 

I 

W e can visual ly  represent the m a&r features of this m ode1 by indicating on 

the prevlous diagra m the specific locus and .direction of influence' which each of 

the contextual factors has with respect to the emergence of co m m unication 

banders. T h h  is FUust , ted in Figure 6.2. The ele m ents identified in this 

model and the patterns of influence depicted among them constitutes a description 
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of the ma@r features of the OIS design context which affect the nature and 

q u a l i t y  of co m m unicalcion in that setting. It also indicates the specific impact 

w blch each element has on the e mergence of banders to com m unication and 
..- 

understanding. In thl&respec t, the m ode1 consdtutes an explanatory fra m e w ork 

for describing how specifYc proble m s  in OLS i m  ple rn entatdon arise as  a product of 
+ 

the action of specific f'orces within the design context. 

Using this model, we can describe general-conditions operating withiri the 
b 

d e a n  context which affect ongoing co m m unication processes and deter mine the 

likelihood of success i n  the design effort. For example, to  the extent that 

rn anage rn ent and syste m s personnel enter the organization fro m traditional 

educational settings, their init id fkamss of reference can be expected to  T e r  

m arkedly . If the organization operates according t o  a traditional bureaucratic 

\ model, we can expect that these groups w i l l  be housed in separate departments, 

where they develop distinct organizational perspectives as  a product of both 

form a1 and infor m a1 aspects of the organizational setting. These 'act to 

institutiondize distinct interpretive frameworks and to  drive managerial and 

technical individuals into rn ore distant ca m ps. 

In the design context itself, the organization of the design process in 9 

terms of both social organization and technical procedures, w i l l  have additional 

i m  pact. If these factcw are traditiond4in ;iibrm, they w i l l  tend t o  create within 
* 

,v . r 

the design group itself variations in tec&cal or rn anagerial focus which -- 
f 

m ake i t  dimcult for low er-level personnel to  understand m anagerial 
G 

requirements. Using traditi.onal design and prochction tools w i l l  also contribute 

.toward design problems by i m  posing certain formal procedures for transferring and 

Lranslating i m portant pieces of design infor m ation, and by limiting the degree of 

contact between syste m developers and users. Both of these factors add to the ' 

e m ergence of co m m unication barriers by establishing specfic patterns of 



2 
k, 

co m m unication within the design context trhich make the possi'bFUty of effective 
I . . 

J 

understanding between technical and m anagerial fra m es increasingly diff'icult. 

A s  a product of these forces, the ihitia.1 differences betwee; managerial and 

technical personnel become a formalized dimension of the organizational setkirlg, 
fat 

and now emerge as a speciflc barriers to understanding w i t h i n  the . d e a r )  context. 

These barriers are ultinlately reflected in  system outcomes which f'ail to  lr~eet the 

needs of the user and t h u s  create speciflc problems in user acceptance and 

utilization. Thus, under conditions of extre m e bureaucratization, we can expect 

that t f e  full range of forces w f l  work to m axiniize proble m s  in co m rrr unicat;ion, 

while a more flexib%e and open syste m of organization may give rise t o  

considerably fe w er barriers, and potentially ke wer i m  ple rn entation proble ms. 
1, 

The model offers, ' i n ,  short, a means of analyzing the specific conditions a t  

play w i t h i n  a specific design setting and can provide a potential explanatlon forb 

corn munication problems that arise within that context. In tNs respect, i t  19 
* 

offered as a candidate for explaining the origin and specific nature of 

corn munication barriers in OIS d-esign. Before such explanations can be accepted as 

valid however, the m ode1 itself w i l l  have to b e  e rnplrically tested to  

establish its value as a description of significant aspects of OIS problems. I t  
I 

is toward the provision of such a test that we now turn. 



C H A PTE I? SWEN: O uestionnaire Development and Preliminary Data Exploration 

0 vervie w 

Having derived a conceptual m odel of OIS com munication barriers *om the 
.% 

interview data, we now undertakk an empirical evaluation of that model. The 

present - chapter outlines the develop m ent of questionnaire instru m ent to obt& 

data P o  m a sa ro ple of syste m design professionals, undertakes a preliminary 

examina'tion of the data collected. T h i s  chapter also presents an outlhe of the ' 

procedures used to analyze this data. 

T h i s  discussion forms a bridge between the6hitial  interviews and the formal 

assess rnent of' the model. W e begin by abstracting f'ro m the interview results 

specif'ic variables which w i l l  be used to measure specific components of the 

model. These results w i l l  ensure that the operationalization of variables i n  the 

questionnaire is consistent with the basic form u'iition major constructs in the 

model. With this basic assurance of validity, we w i l l  then proceed w i t h  a formal, 
- 

-1 

evaluation of the model. . 

' Q uestionnaire Develop m ent 

A .  Identification of Variables 

The f'irst step in developing the questionnaire was to identify specific 

variables for ma@r components in the model. This section describes the selection 

of variables e r n  the interview data to provide a first draft of the 

questionnaire. 

Because the m odel represents interactions a m ong several contextual factors, 

it was recognized that an attempt to address the entire range of elements and 
't 
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relationships might prove overly com~plex. It was decided that  a selective 

evaluation focusing on the central elements would offer suff'icient ver'if'icatlon 

without presentirig m ajor analytical proble m s. Since the five constr.ucts. usedv  t"oo 

focus the collection of interview data form the ma@r eleinerks of' the model, ' 

t 

these were adopted as  a basis for constructing the questionnaire. Ouestionnalrul 

construction was t h u s  based on to  following elements in the model: 

( 1 )  managerial vs. technical f'ra m es of reference 

( 2 )  The social organization of the design corn m u n i t y  

( 3 )  the use of specif'ic design tools and techniques 

( 4 )  resultant co m rn unication patterns 

( 5 )  OIS outcomes 

It was recognized that  each of these ele rn erits were corn @ex, 111 ultlvariatc 

constructs. Each is multi-f'aceted and operates within a complex system of' 

relationships within the design process. L t  was decided that all of tkrese weroe 

best form ulated as co rn posites of several more specific dimensions. For each 

c o rn ponent therefore, a unique s e t  .of rn easura ble d i  nl ensiorrs w ere so&r t, usLrrg t,hc 

interview data to identify specific indicators. 

T h i s  approach has advantages as  well as disadvantages. T h e  use of' rn dtlple 

rn easure m ents allows several distmct dim ensions of 9 construct to be ackncl  w ledged 

and explicitly included in the analysis. T h i s  prevents the real complexity of' 

the phenomenon from being reduced to a single, univar3ate measure. Morw~ver', 

m ultiple m easures of different f'acets help supportd the va l id i ty  and  stablllty of' 

the construct as  a whole. A badvantage  is that i t  may be dif'fYcult to def'irre lrr , 

advance the m,ost effective s e t  of dimensions to focus on. W here choices m uv t  b e  

m ade regarding which di rn ensions to rn easure, practical- considemtionr; Uke ease or 

reliabihty of rn easure rn'ent rn ay aff'ect the u k i  nl a te  interpretatiorr of' r w u k s .  

For the present s t u d y ,  the advantages were seen to o u t w e q h  potential 



m e a s u r e m e n t  p rob lems .  B e c a u s e  t h e  s t u d y  is e x p l o r a t o r y ,  it w a s  felt t h a t  

f h e - t u n l n g  t h e  rn e a s u r e  m e n t  m e t h o d o l o g y  w a s  u s e f u l l y  p o s t p o n e d  u n t i l  after a n  

initial assessrn e n t  of t h e  m o d e L  While c o n c e r n  f o r  m e a s u r e  m e n t  p r o b l e m s  w a s  

o la ln ta ined ,  t h e  s t u d y  p r o c e e d e d  wi th  t h e  i d e n t i f i c a t i o n  of s p e c i f i c  v a r i a b l e s  for 

e a c h  c o n s t r u c t .  

T h e  initial def'inition of v a r i a b l e s  w a s  a c c o m p l i s h e d  t h r o u g h  a n  e x a m i n a t i o n  

of' interview d a t a  in r e l a t i o n  t o  t h e  modeL Major aspects of e a c h  c o n s t r u c t  w e r e  

used t o ~ d e f i n e  areas in which specif'ic v a r i a b l e s  were s o u g h t .  Data in e a c h  of 

t h e s e  areas was t h e n  r e v i e w e d  to i d e n t i f y  s p e c i f i c  o b s e r v a t i o n s  which m i g h t  s e r v e  

as  i n d i c a t o r s  f o r  t h o s e  d imens ions .  In o t h e r  w o r d s  t h e  m o d e l  h e l p e d  p r o v i d e d  a 

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

o b s e r v a t i o n s ,  while t h e  intervie w d a t a  he lped  i d e n t i f y  s p e c i f i c  o b s e r v a t i o n s  t o  

s a t l s f y  t h e s e .  

A c r i t i c a l  f a c t o r  a f f e c t i n g  c h o i c e  of v a r i a b l e s  was t h e  d e c i s i o n  to  e m ploy a 

q u e s t i o n n a i r e '  rn e thodology .  T h e  q u e s t i o n n a i r e  f o r m  a t  was c h o s e n  bec 'ause  it offers 

a n  a b i h t y  t o  p b t a i n  d a t a  f r o m  a large s a m p l e  o f  s u b j e c t s  w h e r e  time a n d  

f i n a n c i a l  r e s o u r c e s  are l i m i t e d .  H o w e v e r ,  t h e  u s e  of t h i s  format c o n s t r a i n s  t h e  

t y p e s  of  d a t a  t h a t  c a n  b e  o b t a i n e d .  V a r i a b l e s  which c o u l d  n o t  be m e a s u r e d  u s i n g  

sell '-report r e s p o n s e s  o n  paper -and-penc i l  test were t h u s  n o t  i n c l u d e d  i n  t h e  

s t u d y .  

It was a l s o  r e c o g n i z e d  t h a t  r e l i a n c e  o n  s e l f - r e p o r t  d a t a  m i g h t  p r e s e n t  

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

1 
t h e y  o f ten  p p r t r a y  s u b j e c t s '  p e r c e p t i o n s  r a t h e r  t h a n  a c t u a l  b e h a v i o r ,  se l f - repor t  

m e a s u r e s  c a n n o t  a l w a y s  b e  t a k e n  a t  f a c e  v a l u e  ( K i d d e r ,  1981:147). In t h e  p r e s e n t  

s t u d y  it was d e c i d e d  t o  s e l e c t  v a r i a b l e s  t h a t  would a l l o w  b e h a v i o r a l l y - o r i e n t e d  

description w h e n e v e r  possible. 

A n o t h e r  h m i t a t ~ o n  a r o s e  f r o  n! t h e  u s e  o f  m ail to d i s t r i b u t e  t h e  i n s t r u m e n t .  



Because length and comp4exity of a questionnaire can affect t-espume rate, it was 

decided that  the *iength would have to be limited. This made 'it i m  posslblc to 

incorporate standardized scales and tests  containing large num bera of items. For* 
., 7- 

? , .i ---.- 
example, it was decided not to use the Meyers-Briggs Type Indicator ( M  B T I ~ '  used 

I 

, 
in previous resear& since the sckle contains 126 items, and doubt h a s  been 

expressed about the reliabQty and v a l i d i t y  of sub-scales used in related , 

research (Kaiser and Bostrom, 1982). These limitations made i t  necessary to lin~lt 

the range of variables selected for each construct. 

Within this se t  of limitations, specific variables were identifled for each 

of-the five constructs. These are outlined below w i t h  an explanation of ttteLtv 

relationship to the broader construct. 

( 1 )  Technical and Managerial Fra m es of H eference - Five rn aJor d i  rn erldor~u of' 

this construct were identified for inclusion i n  the questi0nnalt.e a s  described i n  

Table 7.1 below. 

. The individual's current position was thought to provide an 

indicator of their occupational ka rn e bf reference, since that cor~struct h 

defined largely in occupational terms. Three varlables were identlt'ied as  

descriptors of this dimension: the area of responsibility the h d i v i d u a l  hau  

within the design process, the n u  rn ber of' years of' experience in tt~;tt p o d t i o r t ,  

Majo r  Dimensions V a r i a b l e s  
Cur ren t  P o s i t i o n  - Area o f  r e s p o n s i b i l i t y  i n  I S  des ign  

- Years of  exper ience i n  p o s i t i o n  
- Techn ica l  v s .  Manager ia l  o r i e n t a t i o n  o f  work 

P rev ious  Work Exper ience - Area of r e s p o n s i b i l i t y  
- Techn ica l  o r  Manager ia l  

o r i e n t a t i o n  
T r a i n i n g  - Type o f  educa t ion  - Leve l  o f  educa t ion  

Group A f f i l i a t i o n s  - Career a s p i r a t i o n s  
- Preference f o r  group con tac t  % 

Computer P r o g r a m i n g  - Amount o f  P r o g r a m i n g  Experience 
Age - 

TABLE 7 . 1 :  I n i t i a l  Dimensions and V a r i a b l e s  f o r  t h e  "Frame o f  
Reference" Cons t ruc t  



and the relative e m p h a s i s  on technical or managerial. work encompassed by the 

position. 

Since frames of reference evolve over time, previous work experience was 

&o considered an i m  portant element of this construct. The individual's level of 

responsibUty, as well as the technical or managerial emphasls of the work were 

identified as specif'ic co m ponents of this dim ension. 

~rcfes ional  training was identif'ied as a third element of f'ra m e of 

reference. Aspects of training included here are the specifYc type and level 

training undertaken. It was assumed that the longer one spent in training, the 

rn ore llkely one would be to beco m e enculturated into a -specific fra me of 

reference. 

Another dimension of this construct concerns personal affiliation w i t h  a 

specific occupational group. It was assu m ed that preferences for a particular 

group would reflect feelings of solidarity w i t h  that group, and could be used as 

an indicator of similarity in fra rn e of reference. Two specif'ic variables were 
> 

identif'ied: preferences for involve m ent wi th  specific groups on the job, and 

pref'erences for prom otion to positions in different groups. 

Two additional variables were also included, since the interview data 

suggested a relationship to occupational orientation. Since involve m ent in 

computer ming evidently influences orientations toward design work, it was 

useful to include amount of progra m ming experience as  a variable.   he impact of 

age was also suggested in the interviews, and was included as a possible m easure 

f'or this construct. 

(2) The Social Organization of The Design Community_ - In reviewing 

interview data, two distinct types of Wormation appeared useful i n  describing 

this construct. The first concerns the hierarchical structuring of design work, 
- .  

reflected i n  the patterns of professional activity which designers display as a 



% 1 

result of their role in the design process.   he second concerns the nature ~f 

organizations the mselves, suggesting that  organizations might differ i n  degrees 

of bureaucrdtic structuring depending on the type and size of the drgarikitiou, 

the Ldnd of technology in us& and so on.Tt was decided to  par.tit.iolon the brvader 

construct along these linqs, and to define distinct variables for each separate 

co m ponent. 

The data suggested that bureaucratic structuring would be most evident l11 

the degree t o  w h i c y s i g n  tasks were broken u p  and' assigned to specif'ic 

individuals. It was decided an effective indicator of this would be a descr.ipt.lvrl 

work routines and to  determine how specialized these were. '1'0 

in these descriptions, a list of twelve design act,ivit,ic3 was ' 

developed to represent design tasks ranging from strategic mariagernerlt of 

inform ation resources to testing and debugging progra m s .  The specif'lc tasks t'or 

which data were sought are outlined in Table 7.2. It  was assumed that by  

indicating the amount of time spent in each activity the degree of' specialization, * - 
in the design procpss could be assessed. 

For the second component, the interviews indicated varlous aspects of' the 

organizational context could provide an ihdica,tor for bureaucratic structuring. 

The nature of the organizational unit within which the respondent functior;ed W X J  

thought to  be a useful descriptor, particularly to the extent that  the lrrdlvidual 

was situated within an MIS deparLm ent within a large organlzatiorr, Irr a smaller 

firm, or  perhaps as  an private consultant. A n  indication of the size of' the 

orgarlization involved as  well as  the type of organizational af'f'iliation were - 
identified as  useful m easures. 

Interviews also suggested the importance of the techrucal context as a rnaj~r. 

dim ension of this construct. Two indicators of technical context w e r e  ident,lf'ied: 

the k ind  of hard ware in use, and the type of applications f'or which the 



Major Dimensions Var iab les 
I. The Organizat ional  Context 

Oraanizat ional  Context - Type o f  o rgan iza t ion  - - Size o f  Organizat ion 
Technical  Context - Type o f  Hardware - Type o f  App l i ca t ions  

C l  i e n t s  - I n t e r n a l  /externa l  c l  i e n t s  - Sector i n  which c l i e n t s  work 
11. The S t ruc tu re  o f  Design Work 

Time spent i n  s p e c i f i c  - s t r a t e g i c  p lanning 
design tasks:  - p r o j e c t  budBeting - analys ing in fo rmat ion  needs - coord ina t ion  meetfngs 

- w r i t i n g  s p e c i f i c a t i o n s  - p rog ram ing  - i n s t a l l i n g  hardware - t a s t i n g  and debugging - upgrading e x i s t i n g  systems 
- t r a i n i n g  users and s t a f f  - eva lua t i ng  systems 

Table 7.2: I n i t i a l  Dimensions and Var iab les  f o r  t h e  "Bureaucrat ic  
Organizat ion o f  Systems Design'' Const ruct  

technology was e m ployed. Large m ainfra rn e syste rn s were assu rn ed t o  be more highly 

bureaucratized than smaller mini-co m puters or  networked micros. Similarly, 

certain applications (eg. basic transactions) tend to be m ore bureaucratically 

structured and rely on structured methodologies, while others (eg. user-based 

decision support) require more flexible and open systems. The Latter were assumed 

to be an Fndlcator of a less bureaucratized d e a n  process. 

A f'inal dimension concerns the type of clients served by the design ~" 

process. Interviews indicated that designers who work w i t h  clients within a 

single organization become specialized and static, while those working w i t h  

external clients often have broader experience and m ore flexible approaches. It 

was assumed the internallexternal distinction would help assess the degree of 
Y 

bureaucratlc . structure as well. A l l  three di rn ensions were included a s  indicators 

of the organizational context, as illustrated in   able 7.2. 

( 3 )  J)esqyI Tools - Four major dimensions were associated wi th  the use of 

speclflcdde&n tools. The prCnciple focus of this construct can be described in 

terms of concrete behavioral indicators describing aspects of the design 
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technology in use. Several other indicators were also identlfied, as outUned Irl 
* 

Table 7.3 below. 

The Intervie w s  suggested difyerenc ong designers in t e r  ~n s of their 

general approach to  the design &sk, as  as the particular tools and 

- techniques they use. These, constitute the first two major dimenviorls outlined In 

Table 7.3. General design strategy can be described in terms of broad principles 

'I 
and approaches .which guide the design process and focus attention toward speclf'k 

aspects of the organizational setting. Within these characterizations, the natutbe 

of a individual's design strategy can be further described in terms of specil'ic 

procedures and tools. Ten major design tools were identifled w Nch respor~det~ts 

would be asked to check off to  provide a concrete descrlpLion of' ttzls cotnporlerlt. 

The interviews dlso suaes t ed  two types of design toolz associated wlth 
a 

corn m unication issues. The use of structured design and progra In mirrg were indicated 

a s  major corn ponents of the design tool construct. In addition to sl rn ply  

indicating whether such tools were used or not, two additional varrlableu were 

adopted as  indicators of a structured focus: emphasis on systems as  oppwcd to 

application progra m ming, and the identification of speclfk prugra rrl m Irlg 

languages. The la t ter  o f f a  some indication of the type and level elf' desigr~ work' I' 
being done. The second type of design tool is the use of' non-traditic~r~al 

Major  Dimensions V a r i a b l e s  

General Design  ti-ategy - Major  des lgn p r i n c i p l e s  adhered t o  
- S p e c i f i c  approaches advocated 

S p e c i f i c  Design Procedures - Several  behav io ra l  i n d i c a t o r s  o f  des ign  t o o l  
use (eg.  use o f  s tee r lng ' comn i t t ees ,  system 

' convers ion,  so f twqre  customizing, 
doccumentat ion,  e t c . )  

Use o f  S t r u c t u r e d  Methods - S t r u c t u r e d  des ign  
- S t r u c t u r e d  p r o g r a m i n g  
- System vs.  a p p l i c a t l o n  p r o g r a m i n g  
- Programming languages 

A l t e r n a t i v e  Design Too ls  - Use o f  " f o u r t h  genera t i on "  t o o l s  (Amount) 
- Use o f  " f o u r t h  genera t i on "  t o o l s  (Type) 

T. - Use o f  application p r o t o t y p i n g  

Table 7 . 3 :  I n i t i a l  Dimensions and U a r t a b l e s  f o r  t h e  "Deslgn Too ls"  
Cons t ruc t  



procedures, particularly the use of fourth generation design tools and 

prototyping. Indicators of the use of such tools was chosen as  another dimension 

of t h i s  construct. 

( 4 )  Com m unication Patterns - This  construct was not fully illuminated by the 

interviews. Frequent references were m ade to  co m m unication proble m s ,  b u t  these 

were not discussed in terms of identifiable patterns and behaviors. However, 

three potentidl indicators of co m m unication patterns were suggested. Since these 

were not well deflned by the interviews, it was decided that they should be 

represented as much as possible by behavioral indicators. The areas and their 

specific indicators are outl-meci in Figure 7.4 below. 

The three dimensions all concern the social contacts which designers make in 

the context of their work. The first concerns the amount of time the designer 

spends w i t h  each of several major groups i n  the organizationdl context, assumedly 

as a result of tile design tools and strategies used. The second dimension 

concerns the actual co m rn unication activities carried out with those groups. The 

focus here is to identify the type of interactions engaged in, whether they 

involve wqrking with groups, with individuals, or w o W g  alone. The final 

Major Dimensions Var iab les 
Socia l  Contacts i n  - Time spent w i t h  s p e c i f i c  groups (eg. 

Design Work top  management, end users, p rog ramers ,  
analysts ,  techn ica l  s p e c i a l i s t s ,  a lone)  

Corrununiaation Activities - Time spent i n  s p e c i f i c  c o m u n i c a t i o n  
tasks i n  t he  design process (eg. 
meet ing w l t h  user committees, o b t a i n i n g  
requirements from l .ndlvldua1 users, 
working alone on s p e c i f i c a t i o n s ,  
consu l t i ng  w i t h  t e c h n i c l a l  s t a f f ,  e t c . )  

Socialization Outside Work - Socia l  t ime spent w i t h  s p e c l f i c  groups 
(eg. t op  management, end users, 
p rogramers ,  ana lys ts ,  techn ica l  
s p e c i a l i s t s ,  a lone)  

Table 7.4:  I n i t i a l  Dimensions and Var iab les  f o r  t h e  "Comnunication 
Pa t te rns"  Const ruct  



dim ension concerns corn m unication links which exist outside of the work 

context per se, particularly in terms of preferences for socializati~n outside of 

work. - 

(5) Design 0 utcom es - Two general areas were identitied a s  eventual uutco me3 oG 
b * 

the design process. Specific indicators were suggested for each of' these, a s  I 

outlined in Table 7.5 below. 

The first area concerns the effect ivenes of the systems which r*esult, !L.ooi 

the design process. The limitation of relying on self-report data was evident 

here, since most designers would tend to assess their work positively, and there 

was no way to validate claims that were made. For t h i s  reason it was conxiderked 

useful assess these systems not only directly, bu t  also ih ways which m i g h t  not 

be interpreted as  evaluating the systems themselves. Ln addition to a variable 

seeking direct assess rn ent of the respondents1 syste m (s), two other avenues were 
,' 

/- 

also adopted. The first assessing of the effectiveness of' information systems i n  -- --M 

/-- 

general, assuming that responses would tend to reflect the designers1 owh 

experiences,. and the second to asskss m ent the extent t o  which userls ur~det-stood 
-< > 

and were able to make good use of their systems. T h i s  assumed that any 

difficulties evident in the system would be attributed by the designer to t h e  

users, and not to the system. 

The second dim ension concerns relationships between designers and users 

arising fro rn involve ment i n  the design process. Specific indicatok irrcluded the 

extent to which users understood the nature of the d-n prBocess, usem ablllty 

t def'ine their information needs, the degree to which def'irlitlon of needs is a 

roble rn in the design process, and the extent to which disagreements occur e b tween designer and users. These were all assu med to indicate the general h e a l t h  7 
of the  relationship between these groups. 



Major Dimensfons . Variables 
System Outcomes - Designers' assessment of own systems - General effectiveness of IS technology 

- Cl ientsl understanding and use of sysfems 
Comnunication Outcomes - Clients' understanding of design work - Cllentsl computer literacy - Cllents' ability to deflne information 

needs - Extent to which defining needs i s r  
problem for designer 

- Frequency of disagreement between 
designer and user. 

Table 7.5: Initlal Dimensions and Variables for the "Design Outcomes" 
Construct 

. Questionnaire D ~ v ~ ~ o D  m ent and Pretest 

Having specified variables for the principle elements of the model, it was 

possible to begin questionnaire development. The present section describes the 

development of an initial draft of the questionnaire, the results of the pretest 

of' the initial draft, and revisiqns made to  'com plete a final version. 
P 

Because of the large n u  m ber of variables incorporated, one criteria 

considered i n  drafting the questionnaire was the ease w i t h  which subjectsL could 

co rn plete the instru m ent. It was felt that ease of co rn pletion would 'significantly 

enhance the response rate. Attention was paid to the structure of response 

formats in drafting specific items. 

For many variables (eg. area of responsibility in cument and form.er 

positions, Type and Level of education, Type of Organization, Type of computer 

hardware and Type of applications, Industrial sector, Type of clients, 
---+ 

Program ming languages, and others), specific sets of response categories were 

ava.ilable which could s i m p l y  be checked off. Variables requiring quantitative 

responses (eg. Size of organization, Age, Years of experience, etc.) were given 

predefined response ranges so that answers could also be checked off. The ranges 
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were arbitrary, and selected primarily for convenience. 

So me variables r-equired the respondent's assessm ent regarding the extent to  

* .'which they 

infor rn ation 

experienced certain conditions (eg. how weU users can defirle 

needs, how often proble rns arise fro rn rnb-deflned needs, how of't_en_ 

disagreements arise, how much program ming experience they have, and so ori). These 

were given a four-category response scale, w i t h  categories def'ined according to 

the context of the question (eg. none/vetxy little/ moderate/ extensive, or 

Several variables' ( M anageriaL/Technical focus of current and previous work, 

e m phasis on Systems vs. Application p r o p  m rning, T i m  e spent i n  specif'ic dedgr~ 

tasks, Time spent with specific groups, Preferences for different occupational 

groups, time spent i n  specific corn munlcation activities) requlred an estimate of' 

the relative importance or frequency of various categories was considered 

appropriate. For these, subjects were asked to provide rankings indicating 

relative i m  portance, or percentages indicating a m ount of' 'tirn e spent i r~  a specFtYc 

activity. 

Although the sa m pie was to consist of highly tr'ained yrof'essionah, an l t e  rnv 

were phrased in simple terms. Technical Brgon, buzz words and specFfYc product 

na m es (eg. na m es of, progra rns or techniques) were avoided whenever possible. T h e  

vorcling of items was kept neutral and balanced in terms of techrllcal or 

rn anagerial bias., 

When a tentative set  of items and response formats had been developed, 

initial feedback was sought fro m colleagues with research experience i n  tt&s 

field. Their corn ments were useful in identifying potential dif'fliculties in  the 

wording of questions and responses for several items, and i n  suggestirig an 

appropriate ordering of the it? m s .  , A  fhxt draft of the questionnaire 

incorporated these revisions t o  improve the readability and f'ormat of' the i tems. 
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The Mtlal draft included a total of fbrty-nine items, including several 

write-in q ueations. ?\ 
Before pre-hesting the questionnaire, a tentative coding scheme was prepared 

to facilitate' tabulation of responses dlrettly into a co m puter file. Many, i te  m s  +. 
requFred categorical responses, limiting the metric qualities of the data to  the 

pbml or nomina?, or occasionally ordinal level. Other items could be coded as  o 
e 

intwval data. In developing this coding scheme some concern was raised about 

proble m s  of corn bining data of different types, and attendant limitations on the 

analysb which might be permissible. It was de ided to  examine some of these 6 
/ 

issues as part of' the pretest of the questiomaire. 
f l  

The next step was to pre-test the questionnaire withinL'a sample similar to 

that being used i n  the larger s tudy .  A system develop ment group a t  a major 

educational institution was enlisted to complete the questionnaire and provide 

co m m en.ts on the form a t  of specific i te m s .  The pretest sa m ple represented a range 

of professions within the syste m develop m ent field and was deemed to represent an 
-d 

appropriate parallel c& the larger population to  be sampled later. 

Fourteen questionnaires were returned from the pretest sa rn ple. A l l  were 

fully co m pleted, and several included additional co m m ents on i te m form a t  and * 
structure. Four major steps were undertaken i n  using the pretest data to  refine 

and clarify the questionnaire instru m ent. The f'irst was to  review corn m ents 
i 

provided by the sa rn ple regarding ite m and response clarity. Several co m ments were 

helpful in i m  proving the uordin&-of questions. The results also indicated 

problems w i t h  the questionnaire layout. The order of ftems was found to be 

awkward and uggestions were made for placing items together in more coherent B 
sections. 

A second step was to idenwy proble m s  with the response formats and coding 

sc he m e. Co m m ents fro m the sa m ple indicated too m any W e r e n t  kin* of response 



types (ie. rankings, percentages, Check-off categories, etc.), and a lack of 

clarity in several four-category scale ite m s .  coding the pretest data for 
1 

entry into the computer, it was also noted that rankings-and scales both tended 
0 

to eqminate important qualities of the data. Specifically, bath types at' coding 

provided only ordinal level data for variables which could easily be t.epr*esented 

with data having interval qualities. It was decided to  replace these rbesponseu 

with percentage responses used elsewhere in the questionnaire. The reduced the 
0 

number of distinct response types and improved the metric qualities of' the data 

- for several variabIes. ,Similar results were obtained by replacing f our-category 

responses w i t h  a kontinuu m scale.' These changes are reflected i n '  the fYt~al 

version of the instrument i n  ~ ~ p e n d i x  D. 

Using the SPSS-X statistical program, frequency distributions were 

calculated for each variable as a way of further examining the codlrig scheme. 'The 

results did not indicate any difficulties i n  these respects. O n  two items, i t  was 

apparent that m ultiple answers had been provided where a single. response had beerr 

expected. This led to a revision of the items involved to improve their clarity. 

A fourth concern was whether use of categorical responses in sever& atlens 

would l i m i t  the kind of analysis that would be appropriate. While revMons.f'or* 
- 

various items had improved the m e t r i ~  qualities of so m e data, several ite m s  could 
B 

only be measured a t  a nominal or ordinal leveL This is a frequent problem I n  . 
questionnaire-based research and is usual ly  overcome by the construct iq  of' . ' 

&2 

multi-item scales combining categorlcal variables to  form a single composite 

variable wi th  improved rn etric qualities. The final step i n  the pretest assessed 
I 
i 

the potential for developing corn posite variabl& fro m items on the current 

instru m ent. 

It was acknowledged that the size of the pretest sample would preclude 

rigorous scale construction. However, a scale was constructed f'orl one of t h e  
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cor~structs in order to assess the possibility of using such scales with an 

expalded data set. Variables representing the "Fra m e of R eferencett constYuct were 

% v & h d  since these were largely categorical in nature. The variables were 
- 

- 4 re-coded to reflect an orientation toward the two frames of referenee, based on a 

hypothetical lbpoint scale 6ith rn anagerial and technical orientations at  

oppmite poles. Scores were com bined to for m a scale by averaging respohses for 

each item. The result was a single indicator describing the overall orientation 

. - of' each individual as a rating on a ten- point scale. 
3% 

Frequency distributions and reliability statistics were calculated to  asses 

the u t i l i t y  of' the scale as a corn bination of categorical variables. The f'requency , 

dlstrlbution, d',hough based on a s.rnaU sample, suggested that a wide range of 

values had been attained and, that the distribution of values was consistent wi th  

what was known about the sample. T h i s  suggested that a reasonable degree of 
V 

-, 
variance could be expected, ar,d that composite variables might prove useful in 

f'urther analysis. The reliability coefficient for t h i s  scale was relatively low 

(alphaz.55 1 1) but supported the idea that categorical variables might  be com bhed 

to provide indicators w i t h  improved metric qualities. It is dif'f'icult to assess 
Y, 

the effectiveness of this reliability given the sample size on which it was 

based.   ow ever, it was felt that the revised f o ~ m  of the questionnaire would 

provide data of adequate quality to support the use of do m posite measures. 

Based on these results, several changes were made to  improve the 

questionnaire items, the overall structure of the instrument, and the q u a l i t y  of 

the data w-hich the instrument was capable of providing. A final draft including 
,'7 

.J 

these i m  prove m ents was form ulated and arrange m ents made for its distribution, as 
* 

discussed in Chapter Five. Additioqal steps taken i n  collecting and preparing 

data for further analysis are described in t h e  next section, in preparation for 

the analysis of data in the chapter to follow. - - 
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A Preliminary Look at t h e  Data 
? - 

Five hundred copies of t h e  questionnair+e were reproduced and W b u t e d  
- - -- - - - - - -- - -  - - -  -- 

according to  theY sa m pling ethodology described i n  Chapter  Four. The first 
- - - - - 3  - 

. r b p o n s e s  w e r e  received within two weeks of t h e  initial m a g ,  and retyrns w e r e  . 

J u n e  of 1986 which las ted  nearly three weeks. Becawe of this, and the onset of 
- 

u -  

sum mer holidays, it was decided to  postpone analysis of t h e  data until  t h e  

following Septe  m ber. 0 v e r  t h e  sum m er, additional responses slowly m ounted to a 
- 

disappointing, but  was no t  cdnsidered unreasonable given t h e  pos ta l  strike and  

t h e  t iming of t h e  survey over  t h e  Sum m er. 

As' questionnaires were received they  were assigned identiMcation nu m berr 
ft 

f o r  coding. Several  r e s p o n d ~ s t s  had included names ahd addresses and had 

reques ted  the results b e  forwarded t o  them when available. This inform atton was 

re rn oved and  stored separa te ly  fb nl t h e  - questionnaires to ensure t h e  anony rn ity of 
0 

The revised coding scheme w a s  M c t l y  adhered to In t ranslat ing responses 
* 

f t o m  t h e  actual questionnaires into computer  f'lles. Coding was done by a paid 

s tuden t  assis tant ,  under hstructi0n.s to dts;cuss all questions wi th  t h e  

researcher.  In t h e  course of d a t a  entry,  two of t h e  questionnaires were found to 

betincomplete.  C l w e r  F u d y  bf t h e s e  'indicated t h a t  both had been received 
. . . ! 

so m eone  n o t  directly involved i n  sys te  m s design. It was decided ' to drop t h  - +- 

f r o m  the sample, leaving a total of 92 usable ~ a s &  (18.6%) fn t h e  sample to be 

'inspecting 2nd screening t h e  d a t a  were undertaken. ~ h t s h c l u d e d  ( 1 )  Inspection 
- b 

of d a t a  records, to identify potent ia l  coding problems,- (2 )  examination of 



f ' r equency  d i s t r l b u t i m s  for d a t a  e n t r y  eTors and .  +outliers, (3 )  e x a  mina t ion  of 
_ ,' 

f r e q u e n c y  distributions to  e n s u r e  a p p r o p r i a t e  v a r i a n c e  on  all v a r i a b l e s  t o  be 

used Ln f u r t h e r  a r ~ a l y s i s ,  ( 4 )  i d e n t i f i c a t i o n  of t h e  c h a r a c t e r i s t i c s  of t h e  sa rnplg 

obtained.  The  results of t h e s e  s t e p s  hklped  to correct s e v e r a l  coding emrs  a n d  

t o  er lsure t h a t  t h e  d a t a  were a p p r o p r i a t e l y  s t r u c t u r e d  for f u r t h e r  ana lys is .  T h e  

i n s p e c t i o n  also r e v e a l e d  t h a t  s u f f i c i e n t  v a r i a n c e  h a d  b e e n  o b t a i n e d  for most 

v a r i a b l e s  t o  b e  r e t a i n e d  f'or t h e  ana lys is .  T w o  items ( t y p e  of c l i e n t s  a n d  t h e  

a m o u n t  o f  time s p e n t  i n  s y s t e m s  as o p p o s e d  to  a p p l i c a t i o n  p r o g r a m  ming)  p r o v e d  t o  

h a v e  insuf 'f ' icier~t v a r i a n c e  t o  b e  useful,  a n d  were d r o p p e d  from t h e  s t u d y .  

The  final p r e l i m i n a r y  s t e p  was to  p r o v i d e  a d e s c r i p t i o n  of t h e  s a m p l e  fro m 

which  t h e  d a t a  was c o l l e c t e d .  B e c a u s e  t h e  s a m p l e  is se l f - se l ec t ed ,  it is 

~ s s e n t i a l  t o  i d e n t i f y  t h e  a c t u a l  c h a r a c t e r i s t i c s  of t h e  s a m p l e ,  a n d  to  assess 

p o t e n t i a l  p r o b l e m s  of' i n t e r p r e t a t i o n  which migh t  arise in r e l a t i o n  to t h a t  

Nine v a r i a b l e s  were e x a  mined which  p r o v i d e  a u s e f u l  d e s c r i p t i o n  of t h e  
Q 

s a m p l e .  Most  of' t h e s e  d e s c r i b e  t h e  d e s i g n  work which p a r t i c i p a n t s  e n g a g e  in ,  or 

t h e  o r g a n i z a t i o n a l  c o n t e x t  in which t h a t  work  b done .  T h e s e  are u s e f u l  i n  

ident i f 'y i r~g  a n y  l i m i t a t i o n s  which h a v e  t o  b e  i m  posed  o n  t h e  i n t e r p r e t a t i o n  of 

f u r t h e r  r e su l t s .  O n e  v a r i a b l e  d e s c r i b e d  something of t h e  d e  rn o g r a p h i c  c h a r a c t e r  of 

t h e  sample. We b e p  w t t h  t h a t  va r i ab l e .  

T h e  med ian  age of t h e  s a m p l e  was 38 y e a r s ,  w i th  ages r a n g i n g  b e t w e e n  22 a n d  

7b .  T h e  o l d e s t  i n d i v i d u a l  was a n  e x ' t r e m e  case, w i t h  t h e  n e x t  n e a r e s t  age b e i n g  

5ti . ' l 'he d i s t r i b u t i o n  of ages was normal ,  w i t h  a s h g h t  bias toward t h e  y o u n g e r  
6 

s i d e  of t h e  s p e c t r u n . .  This d i s t r i b u t i o n  was s e e n  to  p r e s e n t  n o  d i f f i c u l t y  for 

f u r t h e r  ana lys t s ,  

T y p e  o f  job wi th in  t h e  d e s i g n  f i e l d  was i m p o r t a n t  in d e s c r i b i n g  t h e  s a m p l e .  

k'hile it was i n t e n d e d  to p r o v i d e  a b a l a n c e d  a n d  r e p r e s e n t a t i v e  s a m p l e  of 



pcxitiorrr, the actual composWon of t h e  sa mple app"eared to be biased so maw hat 
- - - - -- - - - 

t o w a r d  t h e  managerial end of the &b spectrum. Nearly half (48.9%) of the  sample  

described their job function as " H I S  project manage mentm. 5 y s t e  m design and 
x 7 -  - - -r - -= I - 

- 

corrsuftingw was next  with 22.0%, followed by "systems analysts and p m b m  m e n H  

'2.2%. The bias toward higher l eve l  positions was perhaps natw& given that 
B-- 

. L, ,' 
persomeL It was recognized however t h a t  t h e  r e p r e s e w t i p n  of love r  level 

* 

dee m ed impor tan t  to proceed with so rn e caution in this regard.. . .. 

Lev& of experience fn t h e  sample varled considerably. The mean w a s  

approximately 1 1 years, with a range k o m  1,5 to 46 years; T h e  latter score was,-, 
- 

again, a n  outlier, with the next nearest case being 29 years. d T h e  distribution 

w a s  negatively skewed however, with more C'M Located at  t h e  lower end of' the 

scale. This varLable presented no spec ia l t in te rp re t ive  -problems f o r  f u r t h e r  , - 
- . /  - 3 

- - - * _ -  _ - _ - - - -- - 

The organizational cont'ext of work was unevenly repres&ted In t h e  sample.  

The m a j a l t y  of cases (70.7%) indicated they worked in an HIS department vithlsi a 

larger organization. 10.9 % were k i a t e d  with .other depart m ents  of" large 

or~nizatiprs,  8.7 were phvate consultan&, 4.3 f'ro m accounting f'lrms, 3.3% were 

Porn m a n a g e r n e n t ' e o n s ~  flrrnk, and 2.2 were w.&h computer  vendors.' T h e  
- .  

: m a e y  C45.7X) ;ere employed by &m.s with ovqr one thousand e npbyees .  Orily 

4 

. clearly toward large f l r m s  w i t h  major HIS installations. 
% 

f 
* t h e  re mairder ~f the  sample is evenly distributed over t h e  remainder of'the 



spec  tru m w i l l  still all0 w m eaningful co m parisons between organizations of 

difl'erent types. It was acknowledged, a t  the same time, that  the bias of the 

~a m p l e  might e m phasize the bureaucratized forms of syste rns development which are 

cu m rn on i n  these environ m ents. 

The bias toward larger systems is also reflected in the types of computer 

hardware evident i n  the sa m ple. Nearly h a l f  of the sample (46.7%) indicated that 
2 

they deal primarily w i t h  mainframe computing equipment. 16.3% use primarily mini 

com puters, and only 7.6% use p r i m a r i l y  micro computers and micro computer 

networks. The low representation of the latter is unfortunate in that this may 

indicate that so rn e of the newer forms of syste m development which use micro-based 

systems may be poorly represented in the sample, Th i s  limitation may be 

alleviated some what by the observation that nearly one t h i r d  of the sample 

(29.3%) indicated that they have experience wi th  a variety of different types of 

systems. W Nle a note of caution m u s t  be suggested then, it was believed that any 

imbalances in the sample would not significantly impact the interpretation of 

f 'in dings. 

The majority of participants i n  the s t u d y  deal wi th  internal rather than 

external clients. T h i s  is an indication of the 

.bureaucratized M IS installations within m ost 

t h e  b i a s  in the sample toward such types of 

v i s  the actual population. 

predominance of large, 

organizations. It was believed that 

technology was not. unrealistic 9 a 

A final variable examined here concerns the industrial sector from which 

participants were drawn. W hik there was a s l ight  predo minance of representation 

f'rom the m anufacturing sector (23.9%),  there appeared to  be an equitable 

representation of several m;@r sectors i n  the sample, No concerns were raised 

tha t .  particular sectors were overly do minant or under-represented. 

In short, the sa rn ple is well balanced in a number of respects. There is a 
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fair representation of the major job classifications in which design work is 

done, and a good balance of ages and levels of experience. A bias was noted in 

favor of larger organizations wi th  separate M IS depart m ents and ni nlnf't-a m e 

co m puters. Because 'of under representation of so m e less bureaucr-atlc f'or n~ s of 

system design that might be related to  this bias, it was cautioned that the 

analysis migh t  emphasize the nature of more traditional forms of design o v w  

others. While this w i l l  remain an important consideration in interpreting the 

results, it was not seen as  a serious flaw, since it was believed that largerB, 

bureaucratized systems tend to  be the norm i n  the larger population. Based on 

these considerations, we can now proceed to the formal analysis of the data. We 

conclude the present chapter w i t h  an out;lirie of the procedures used i r t  tile data 

analysis. 

T h e  Method of Data Analysis: A Preview 

The questionnaire provided a large and complex data set. Wkde this dat,a 

might support several different types of analysis, only those technlquev used to 
* 

fulfill the requirements for latent structure analysis are reported here. It, is 

acknowledged that several potentially interesting aspects of the data remain 

un-analyzed for the rn oment. In Chapter Four, it w a s  suggested that three m a j w  

steps were required to ensure the quality of t h e  dgta entering 

structural analysis. These include: 

( 7 )  Provision of operational defbitions f'or each of the constructs in the 

model, 

( 2 )  Provision of e m pirical support f'or t h e  co rnpositlon of' the rn a p r  

constructs, and  
---4 

( 3 )  Provision of e m pineal suppGrt fo r  assu m ed  relationships between rn a j x  
I 



c u n s t r u c b  ( c f .  James, et al, 1982:26). 

These  r e q u i r e m e n t s  provide  t h e  f r a m e w o r k  u n d e r  which the  p r e s e n t  a n a l y s i s  w a s  

conducted .  

T h r e e  rn ajor p h a s e s  of a n a l y s i s  were. in fulfilling r h e s e  
J-- 

r e q u i r e  m en t s ,  a n d  i n  corn p&eting t h e  final a s s e s s m e n t  of t h e  model by l a t e n t  

s t r u c t u r a l  analysis .  T h e s e  p h a s e s  are out l ined  br ie f ly  below. De ta i l ed  

d e s c r i p t i o n s  of  t h e  p a r t i c u l a r  s t a t i s t i c a l  t e c h n i q u e s  used  in e a c h  phase ,  a n d  t h e  
I 

results ob ta ined ,  are provided  9 t h e  c h a p t e r  which fol lows.  
i 

----- - ,  
- 

I. P H ASE 0 N E: va l ida t ion  o f  M a@r ~ o n s t 6 u c  ts 

T h e  first phase  a d d r e s s e s  r e q u i r e m e n t s  ( 1 )  a n d  ( 2 )  above .  Initial s t e p s  

t o w a r d  s a t i s f y i n g  t h e  first r e q u i r e m e n t  were a l r e a d y  t a k e n  i n  specFf@g specific 

sets o f  v a r i a b l e s  f o r  e a c h  c o n s t r u c t .  T h a t  discussion p r ~ v i d e d  a n  initJ'dl 

e rn pirical bas is  f o r  i d e n t i f y i n g  t h e  major c o m p o n e n t s  of t h e  rn odel .  F o r  p r e s e n t  

purposes,  it was n e c e s s a r y  t o  f u r t h e r  s p e c i f y  how p a r t i c u l a r  c o m p o s i t e  m e a s u r e s  

were to b e  de r ived  f o r  e a c h  c o n s t r u c t  &om t h e  existirig v a r i a b l e  sets. T h e  

c o n s t i t u t i o n  o f  t h e s e  c o m p o s i t e  m e a s u r e s  would p rov ide  t h e  c o n c r e t e  o p e r a t i o n a l  

def'itlitlons t o  s a t i s f y  R e q u i r e m e n t  ( 1  1. 

H e q u i r e  m e n t  ( 2 )  d e  mands  t h a t  t h e  a n a l y s i s  d e  rn o n s t r a t e  e n p i r i c a l  s u p p o r t  for 

.the der in i t ions  spec i f ied  above .  Ja m es a n d  associates d e s c r i b e  t e c h n i q u e s  for 

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

m a t h e m a t i c a l  terms (James, e t  al, 1982, p.54). In t h e  p r e s e n t  a n a l y s i s  however ,  

we n~ us t  initially d e f l n e  t h e s e  r e l a t i o n s N p s  in a d d i t i o n  to  testing t h e i r  

val idi ty .  

A t e c h n i q u e  a p p r o p r i a t e  t o  this purpose  is Disc r iminan t  Analysis  ( Dillon a n d  

Goldstein,  1984:394) .  T h i s  . t echnique  is used  to  i d e n t i f y  d i f y e r e n c e s  b e t w e e n  

pre-def ined  g r o u p s  a n d  t o  test t h e i r  signif ' icance against a g i v e n  d a t a  set. Th i s  

is d o n e  by c o n s t r u c t i n g  c o m b i n a t i o n s  o f  d e s c r i p t o r  v a r i a b l e s  which maximize 
r- 
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differences be tween  the groups* Where dlignificant cKfference8 exist between 
- - - - - - - -- - -- -- 

p u p s  combinat ions of var iables  which cha rac t e r i ze  those d i f f e rences  w$l l  be  
- - - - --- - - -- -- - 

s ta t i s t ica l ly  significant. In  this sense,  Discriminant ana lys i s  Is c a n  be used to 
- - - -- - - - - - - - - 

h 

define co m binat ions of var iables  which descr ibe  underlying dif'ferences be tween 
+ 

Applie'd i n  this way, Discriminant analysis  provides a usefu l  m'ethod for 
-- - - - 

- defYning and-statistically testing con posi te  m &es for each construct.  *he 

t echn ique  also provides descr ip t ive  i n f o r h a t i o n  concerning t h e  impor t ance  of @ 
r 

t h e  measures derived. ~ i s c r i m i n a n t  ana lys i s  t hus  of fe red  a basis  f o r  satisfying 
0 

both  of t h e  r equ i r emen t s  outUned above. 

To i m  plem e n t  this analysis  it w a s  necessary to first ident i fy  sub-grwuys 

within t h e  sample.  Such groups had t o  b e  d e a r l y  r e l a t e d -  t o  t h e  OIS design 

con tex t ,  and  t o  differ concerning major e l e m e n t s  o f  t h e  model. A basis f o r  

spec i fy ing  groups  was sough t  within t h e  in te rv iew data .  A recur r ing  flndlng was 
- - - -- - - -  - - - -  - - 

t h a t  IS design problems arise f r o m  t h e  bureaucra t ic  d lvMon of design work into 

s p e c h l i z e d  tasks. Among t h e  var iables  describing t h e  organizat ion of design.  work 
Z 

were descrxiptors of spec i f ic  activities under taken  in t h e  de- process. It 'w es 
I 

decided t h a t  groups based A- on tbese variables  would provide an appropr ia te  bash 
, , 

for further analysis. 

A Clllster Analysfs ( Dillon a n d  Goldstein, 1984: 157) w a$ performed usLng t h e  

b e h a v i o k  ind ica to r s  descr ibed above. When a t e n t a t i v e  breakdown o f  groups had 
t 

been  d e f h e d ,  Mscr iminant  ana lys i s  was performed to  identify t h e  nature of t h e e  

. groups, a n d  to  confirm t h e  a p p r o p r h t e n e s s  of these W f e r e n c e s J  for f u r t h e r  

o f  e a c h  o f  t h e .  mapr c o n s t r u c t s  using Discriminant analysis. The  purpose of t h h  
0 

procedure was to cons t ruc t  composi te  measures  for each ,construct,  a n d  to test the 
* 
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i n  each case to determine the exact nature of the differences within the sample 

and to help interpret the val id i ty  of the measures derived. These initial tests 

were foLlowed by an analysis of variance to  further establish the validi ty of 

each construct. 

The procedure described above outlined rn ore concisely i n  Figure 7.1 

below. These steps allow each of the constructs to  be examined through an I 

ar1a1yd.s which ( 1 provides co rn posite m easures to operationalize the construct, 

( 2 )  statistically tests the validity of the functions derived, and (3) provides 

conceptual validation for the construct in question. The outcomes of .this 

analysis are described in the section entitled ''Phase One: Validation of Major 

Constructsti i n  Chapter Eigh t .  

I li:u~,c I .  1 : OuLl l t ~ c  u l  I ) : I L ~ I  Artaly:: Is :;L;IJ:~~:. : I I I ~  IlcLl~udt;: -- 
t'HASt ONE: Validation 01' Major ;cjnstructs 

Step 1: I)efinc and v a l i d a t e  sub-proups i n  the  sample based Jr ivolvc~~~~r~r~t .  
I n  speci t ' ic  design a c t i v i t i e s .  

l'echr~lques: 
A .  Exploratory Cluster  Rnalysls t o  es tab l i sh  t en t a t i ve  ~ t . o u p i r ~ ~ :  - 

of'  cases based  on pa t te rns  of' involvcmerit. it1 design pr.Qce.7::. 

Step 

B. Discriminant Analysis of' eroups t o  ( a )  exanline ttre r1atut.e of' 
groupirsg, and ( b )  t e s t  s ign i f icance  of' g ~ ~ o u p  d i s t i nc t i ons .  

C. Refined Cluster  Analysis using discriminant scores  t o  verif 'y 
c l u s t e r  grou[~ing. 

U. Ar~alysls of Variance t o  determine s ign i f icance  of group 
d i f fe rences  on discriminant function. 

Two: Def'ine arid Analyze of o ther  constructs  i n  r e l a t i on  t o  groups - 
defined above. 

Techniques : 
A .  Discriminant Analysls t o  construct coniposite funct ions f o r  each 

construct  a n d  t o  examine group differences on these.  
0 .  Analysis of Variance t o  descr ibe and t e s t  t he  signif ' icance of' 

group dlf 'ferences on each construct .  

a, Phase T wo: Assessm ent of Relationships Between the Constructs 

T h e  second phase k n a l y s i s  satisfies the thi rd  prerequisite for latent 

structural analysis. This p'lase represents a relatively strzught-forward process 

01' e s t a w h i n g  e m p i r ica l  support for the rn ajor relationships predicted in the 

Sine? each element is represented by a set  of specif'ic variables, it was 
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decided that the basic requirement for this phase of the analysis was to 

de m onstrate the presence of statistically signif'icant relationships between these 

sets. By providing evidence to  support the statistical and conceptual validity of' 

these relationships, it was assum ed that the final prerequisite f-or latent 

structural p a l y s i s  would be fulfilled. 

The technique adopted for this  t a s k  was Canonical CornelatJon analysis. 

Canonical correlations descrdbe relationships between m ultivariate sets of 

indicators for m ore general constructs. Procedures for this analysis calculate 

linear corn binations of variables within each set such that the product-m o rn e n t  

correlation tetween the two is as  large as possible. The results of thiz analysts 

provide an indication of the strength and statistical signFfYcar~ce of the overall 

- relationship, as well as  detailed information about the speciflc contributlorl of' 

individual variables to  that relationship. These results were considered useful 

in providing statistical as well as conceptual evidence to support the va l i d i t y  

of the relationships depicted in -the m odeL 

Also included in the output of the Canonical analysis are statistics 

describing the varhnce accounted for by 'each Canonical function. Since f'unctiur~u 

are derived for both sets of variables, the analysis provides ah assessment of' 

variance accounted for in bo th  Wections (ie. what percentage of variance In the 

l'criterion" variables is accounted for by 'the Ifpredictor" variables, and v i s e  - 
versa). While it is not appropriate to  attribut,e causality to correlational 

statistics,  information about the relative potency of each variable se t  in 

e x p h h q  the other was interpreted as an indication of the cfirectlonallty of 

each relationship. Tentative interpretations of causal directicm were later used 

as  a basis for specifying the directionality of ma@r r~elatiorlshiiips between 

constructs. 

keeping with the 6xplorator-y stance of t h  analysis ,  it was decided that 
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t h e  a n a l y s i s  would b e  appl ied  t o  all possible  r e l a t i o n s m s  b e t w e e n  c o n s t r u c t s  in 

t h e  model. T h e  a i m  was to  d e t e r m i n e  w h e t h e r  a n y  relatio 'nships e>dsted which  were 

n o t  specif ' lcally IdentifYed in t h e  model, as w e l l  as to assess t h e  va l id i ty  of 

t h o s e  t h a t  were p red ic t ed .  T h e  r e s u l t s  of this s u r v e y  of r e l a t i o n s h i p s  w a s  use fu l  

in refining t h e  model, as well as in s u p p o r t i n g  t h e  r e l a t i o n s h i p s  a l r e a d y  
4 

depic ted .  

T h e s e  p r o c e d u r e s  are s u  rn rnarized in F i g u r e  7.2. T h e  results fkom this  p h a s e  

are r e p o r t e d  dm C h a p t e r  Eight  u n d e r  "Phase  Two: Assess in e n t  of Rela t ionships  

Be tween  Constructs." 

F'IGUIIE 7 .?: Out Line 01. Data A n a l y s i s  S t . o ~ c n  and I'c?c:t~niq~ic~s: 
PliASE ?'wU: Assessment of Helatiorlships Between Constructs 

Purpose: Provlde evldence t o  support the  exis tence of re la t ionsh ips  
between cons t ruc ts  i n  t he  model. 

Cnrrelat  Ion ~ n a l y s i s  t o  determine s t rength  arld nator. 
of re la  t l o n s h l p s  between s e t s  of v a r i q l e s  c o r ~ n e c t ~ d  wi t l ~  c.:lcl~ 
cortstruct . 

m, P H A S E  T H R E E :  F o r m a l  Val idat ion of t h e  Model  

With t h e  rn ajor p r e r e q u i s i t e s  f o r  l a t e n t  s t r u c t u r a l  a n a l y s i s  s a t i s f i e d ,  t h e  

th ird  p h a s e  u n d e r t a k s s  a final a s s e s s m e n t  o f  t h e  model. L a t e n t  s t r u c t u r e  ana lys i s  

p rov ides  a s t a t i s t i c a l  a s s e s s m e n t  of a s p e c i f i e d  model by e x a m i n i n g  s t r u c t u r a l  

re lat ions1ip.s  a m o n g  t h e  se t  of c o n s t r u c t s  spec i f i ed  i n  t h e  model, ? h e  ~ r o c e d u r e  

p rov ides  estimates of t h e  s t r e n g t h  a n d  d i r e c t i o n a l i t y  of t h e  r e l a t i o q s h i p s  in 

that model, a n d  s u b j e c t s  t h e s e  t o  statistical tests of "goodness  of fitt1 to  

p rov ide  a n  ov6ra l l  a s s e s s m e n t  o f  how well t h e  k o d e l  d e s c r i b e s  t h e  unde r ly ing  

structure of t h e  a v a i l a b l e  d a t a .  Where. a r e a s o n a b l e  fit is d e m o n s t r a t e d ,  t h e  
8 

p r o c e d u r e  c o n f i r m s  t h e  model ' s  val idi ty .  T h e  s t e p s  t a k e n  in this p r o c e d u r e  are 

ou t l i ned  in Figure 7.3 below. 
, 



FIGURE 7 . 3 :  O u t l i n e  o f  Llata Arta lys i s  S t w e s  and l 'ech11iqiws: 
FHASE THREE: Formal V a l i d a t i o n  of t h e  EIodel 

Purp,ose: Examine s t r u c t u r a l  r e l a t i o n s h i p s  b ~ t . w e e n  c o n s t r u c t s  arid yrwv i tie 
s t a t i s t i c a l  s u p p o r t  for causal pathways d e p i c t e d  i n  t l i ~  nm4el .  

Technique:  
A .  Latent  S t r u c t u r a l  Annlysis tc a s ~ n s  ovc.r.ol l v n l l d i t  y PI' 1 n 1 ~ 0 * . l  

u s i n g  colnposl t e  measures f o r  e a c h  maJur c o n s t r u c t .  

The present analysis was conducted using the "E QStl structural equations 
B 

program (Bentler, 1985). The first step was to  speclf'y a partic~lar~~~measurernent 

model1' (James, e t  al, 1982) describing the manif'est variables associated w i t h  - 
each major construct. The rn easure ment model for the current analysis was based on 

the composite measures developed Fn phase one t o  represent each of the major 

constructs. The specific arrange m ent of co m posite m easures described i n  the 

results of that  phase. were used as  form a1 operational defYnitions for  each of' the 

m ajor constructs. Equations describing these 
F 

of t h e  EQS input? 

A second portion of the i n p u t  was the 

relationships for m ed one co m por~erlt 

specfication of structural 
b 

- relationships t o  be tested. Based on the results of the analysis of' relationships 
f ' 

betw eer! variable sets  for each construct, a particular set  of rx4atiortsNps were! 

identfled for a formal tes t  of the model. These relationships were asvu n~ e d  to be  

indxative of potential causal relations between . the rn a B r  constructs, t h e  

v a h d i t y  of which would be evaluated by the structural equations program. In 

specifying these relationships, the E Q S progra rn required that assu rn ed causal 

relationships among the constructs be  explicitly defYned in terms of' linear 

equations. 

C cwkm atory applications of the E Q S  progra m norm a l ly  include yr~edictlons of 

the magnitude of the para meters defining these relationships. E O S  then derives 

estimates of these parameters based on the available data, and tes ts  the 

statjsticai f i t  of those estimates. Using the progra m an exploratory mode, Lt 
I 

was decided to  allow EQS to  estimate the parameters w l t h ~ u t  a n y  specLMcatirjn of 
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initial values.  T h i s  allowed t h e  p r o g r a m  t o  g e n e r a t e  para meter estimates w h i c h  

described t h e  b e s t  poss ib l e  a p p r o x i m a t i o n  of t h e  s p e c i f i e d  model g i v e n  t h e  

available d a t a .  S t a t i s t i c a l  'tests for goodness-of - f i t  t h u s  p r o v l d e  a n  a s s e s s m e n t  

of t h e  m o d e 1  in terms of how well it d e s c r i b e s  t h e  undbrlying s t r u c t u r e  of t h e  

d a t a .  
f 

T h e  results of t h i s  h a 1  stage are d e s c r i b e d  C h a p t e r  m h t .  

Sum mary  

T h i s  c h a p t e r  u n d e r t a k e s  i n t e r m e d i a r y  s t e p s  b e t w e e n  t h e  first a n d  s e c o n d  

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

s p e c f l c  sets  o f  v a r i a b l e s  were i d e n t i f i e d  t o  assist in collecting data o n  e a c h  

of t h e  five rn a&r c o n s t r u c t s  in t h e  model. T h e  d e v e l o p m e n t  a n d  p r e t e s t i n g  of a 

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

stages of data a n a l y s i s  were o u t h n e d .  This p r e p a r e s  t h e  g r o u n d  for t h e  major 
, 

a n a l y s i s  which  w i l l  fo l low o u t h n e d  p r x e d u r e s  t o  p r o v i d e  a n  e m p i r i c a l  e v a l u a t i o n  

of t h e  model. We now t u r n  t o  t h e  r e s u l t s  of t h a t  ana lys i s .  



CHAPTER E X H T :  Data A n aly sis 

0 vervie w 

T h e  previoq' chapter prepares the way for an assessment of' the inodel using 

latent structure ana b.  he analysis follows a series of exploratory steps i n  

which individual elements are examined in isolation as  a preliminary step toward 

a co m plete structural ansys&. T N s  analysis introduces several refbe m ents 

concerning the definition of specific constructs and relationships. '!he fylnal 

-. a d y &  - then provides a f o r m s  assessment of the model. 
h 6-- < % &  . The results are  reported under three headings: ( 1)  validation of ma&F 

1 

constructs, ( 2 )  assess rn ent of relationships between constructs, and ( 3 )  the 

vdiidation of the rn ode1 as a whole. The first two sections satisf'y the 

preliminary require rn ents for latent structural analysis, while the last section 

reports the outcome of the final assessk ent. The chapter ends w i t h  a s u  rn mary of' 

the major conclusions *om the analysis. The broader conclusions and implications 

of the s t u d y  as a whole are discussed in Chapter Nine. 

Phase 9 ne: Validation of 1.1 a ior Constructs * 

Step One: DeEnition of Sub-Gmups 

L 3-ii- Cluster Anakjsis 
---P 
/- - 

-. 
i r.a first step was to identify sub-~ft-clups w i t h i n  the sample. I t  was decided 

tha t  - ~ ~ b ~ e s  describing time spent in specific design activities grovided a 

bas i s  fcr sub-dividing t h e  sample, since these activities reflect t h e  social and 

f l  

technical ccntext of syste rn design.  T h e  initial analpis t h u s  sought to  deterrnir~e 

if sys',e maec patterns of a c ~ ' s i t y  could ciistinguish groups w i t h @  the sa rnple. 

165. 



Cluster Analysis ( Dillion and Goldstein, 19841 was used to assign individual ' 

cases t o  g r o u p s  based on s i m i l a r i t y  of responses to design activity variables. 

T h i s  procedure calculates tldistancett estim ates betx  een each pa i r  of individuals . 
\ - 

to in&-at,e ziaihrity and then forms clusters wfiose scores are closest. T h i s  

results In assgn rn'ant of cases to groups whose responses adhere to similar ' 

patterns. 

The variables used for t h i s  procedure were a sub-set of the indicators 

orlgmally defining the It  Bureaucratization of Syste m s Designt1 construct. The 

re rnaining variables, which describe subjects1 organizational context, were set 

aside for later analysis. The CLUSTER sub-program in SPSS-X was invoked, using 
.' 

standarazed scores for the design activity variables. The analysis employed the 1 
Wierarc hical, a&o m erativett clustering process ( Dillion and G oldstein, 

1384:p. 168), and the. Cosine of the com bined vector of variables as the distance 

In easure (SPSS-.X Users ManuaL779). The cluster linkage method was the "average 

linkage between "groupst1 option (Ibid:778). 
' 

d u t p u t  from this procedure has three components: ( 1 )  An "Agglomeration , 

Schedulet1, describing the  con^ bination of clusters a t  each stage i n  the analysis, 
/cr f 

P 

( 2 )  A "Classification TableM displaying the assignment of individual cases to a 

specific cluster for each iteration, and ( 3 )  A graphic representation, known as a 

I1Dendrogra r n I t ,  of the clusters derived. The are presented in Appendix E. -\ ' 
v 

While statistical tests are not available to determine the ttcorrectH 

clustering, an appropriate solution can be interpreted through v isua l  inspection 

rekt ion to  k n o w n  characteristics of the sample. In the present case it was 

assumed that clustering wo@d reflect job categories typically found in design 

work. This assu m ptior, was used to narrow the range of potential solutions to 

those with a reasonable number of groups - three to eiggt were considered 
* 
a p p r ~ p ~ t e  f o ~  exploratory purposes. 



Lnspection of the Agglomeration Schedule indicated that distnrlce 

coefficients dropped abruptly af ter  the six-group solution. The acco m yanyir~g 

C l a M c a t i o n  Table also indicated a s tabi l izat io~~ of the clusterting pmcesu a t  
i 

the six-group solution. Both indicators suggested a six-group solut,ltxl as 

-4 
appropriate, and were supported by the  lldendrogramll display. 

11. Discriminant Analysis to Test and Describe Group Dif'f'erw~cts 

Using this solution, a second s t e p  was undertaken to  examine the r1atu1.e and 

significance of these clusters. A discri minant analysis was uricierta ken to  

describe , t h e  specific co m binations of criterion v a n ?  bles w h ic  h d i s t i  ngui~f led 

between the groups, and to  jdentify the composition of' each cluster. i n  terms of'  

yr 

those variables. 

The I1DLSC R l M l N  A N TI1 procedure in SPSS-X ( Users Manual,p.69U) was used f'vr 

this analysis, using the sa m e criterion variables a s  above. The I ' M  A t i  A L f l  rn ethud vf' 

co m puting discriminant functions was selected because it because it e x p l i c l t . 1 ~  
?> 

accounts for  collinearity a rn ong the variables. 

A s u m  m a r y  of results is presented in Table 8.1. The analyski pr*dduced f l f v e  

Discriminant functions, each representing a co rn posite of activity varhblev 

distinguhhing between the groups defhed above. SeverlaL Indicators arbe u:;e!'ul lrl 

asse&g the discriminating value of: these f'unctior@. The eiger1va1ut.s lridioaLe 

that  there is more variability between the groups t h a n  within the r n .  :;quared 

carionical correlations indicate the proportion of the total  vaPkir~ce k x p l a i r ~ e d  by 

group differences on each function (Ibid:104). The results suggest :&rlLfYcarrt, 

Table 8 .1  ~ a n o n i c d l  L!iscrlminant Func t lons for I w s l  gn ? ! . J !  t y 'Jar' 1 ; r l ) l  



betweerr group differer~ces on these measures. 

.Z1/idence of group differences is also indicated by tests  of significance 

based on the W i lksf La rn bda statistic. The  Discriminant procedure calculates 
I 

f ,a rn bda fur each functfon and uses a chi-square transform ation of this value to' 

test the significance of each function. The results indicate that  a l l  five 

f'urtctiuns are sigruf'icant beyond the .0001 level, indicating tha t  each function 

describes sigr~ifYcant differences between the groups. 

T h e  next s t e p  was to identify more concretely the nature of these 

dlf't'erences. T h i s  was done by exa mining correlations between the criterion 

variables and each discriminant function. Table 8.2 illustrates discriminant 

loadings f'or each variable on each function. These loadings were subjected t o  

varlmax rotation to  distinguish patterns in the data. 

T h e  results illustrate that  each function is associated w i t h  a unique set 'of  
t 

a i L i v i t y  vardbles, maicing it possible t o  describe the specf ic  mferences  

i d e n t i t l e d  between the groups. The three activities associated w i t h  Function 1 

are wriung software specifications, testing and debugging systems, and 

progra nl ming. Since these are  all technical aspects of syste rns production, 

1 was interpreted a s  denoting "Technical P rodu~t ion~~ .  

FUNCTION NUMBER 
VAHlAULE 1 2 3 4 5 

Writing Specif icat ions ,68399' - ,0239 1 -. 16425 - .00126 -. 12659 
l e s t  ittg/Uebug&ing .3695 1' -. 12019 - . O l  .07678 .02U09 
f'rogra~nrning .25849* -.06134 -.00841 -.I0811 .013U4 

Analyz ing  I111'(7. Need3 -. 18322 -. 32i426 .'I4753* -. 1U2G6 - .23302 
Plenning lmp1mentatiott -.02194 . 11 107 . l3107* .00'710 -. 12090 

Tr-ouble-Shont.ing/Support - .07'?00 -. 12213 ' - .OH448 . 1 I 4  15 . ? o l  / 2 m  
User Training .00908 -. 13723 - -02499 - .03030 -5425 1' 

2 CoPre1atiotl.s between Variables and IJiscrimlnark Functions: 
TABLE k s i g n  Activity Variables 



t+nihg and&q&kkhg .pI;oje$:t k. since these refer to administrative 
\ 

2 - 
- . .- - - - - -  - -  - 

'\ . .  r .- I *  + 

, ' im&abntatidn. Si&a.-ih(po tasks ~ 0 n k - n  the Conceptual design of systems. 

' w a s  +d with only one varlabk, end u8s labeled ?l,r~allini Hardwarew. The 
-' - 8 .  

u9&--~ince thes  require extensive dieit  contact, Function 5 was labeled "User ,\ \ 9 - 
SupportW. 

Q 

d 

P '\ 

What this  analysls'suggests ls that the six groups dif'f'er along f l v q '  
\ 

underlying dim&sions. The %e functions identiMed above are related to 
\ 

specific aspects of design uork,\suggesting that slgniflcant dWferences exist , 

among individuals in t h e  sa m ple b&ed on variations in their patterns of 
' 

+s 

\ 
A 

- * -- - - - -- 

a professional activity. Thi s  m a  
* re&ces the  noion of' t h a t  the  - 

. b '\ .- 
pr6EessLonal activities of syste m T i m e r s  are strongly affected by t h e  II 

'4 \ 

b&cratic. strycturfng of design uork. he present analysts thus provides F \ 
6 \ 

em,p%& Support for t h e  validity of this const&ct and indicates that  0 

I 

, 

b&e.kucratizatfon of design w o r k  is a significant mpect of the dedgn context. 

'construct which are both statW.ic&ly and ~unceptua l ly  valid. The results thus 5 

.. 
A pm&e an opgational defbMon fa. this construct, and k&vide empfrtcal 

i * i I 

v&daam Tor its use in t h e  pr'-esent model, 

. s * I 

The analysfs above d- group differences related to the 



was ordy tentative however, it was decided that  a more refhed definition of 

* 
sub-grou ys could be obtained by re-clustering the sa rn p le  wing the& co m posite 

measures def'ir~ed above to  assign inividuals to  groups. 

F i v e  dkxrirnlnant scores were obtained for each individual based on the 
P 

corn posite m easures defYned above. These scsres were used in  a second cluster 

ana lys i s  t o  refine the sub-division of the sa m ple. Identical methods and distance 

measur*es were used in the second analysis, and the same procedures were used to  

interpret the results. The Results of th is  analysis a re  presented in Appendix F. 

A s  before, a six-group solution provided the most effective clustering. 

Distance coef'f'icients in the agglomeration table change significantly af ter  the 

- six-group solution. The cla&cation table indicates stabilization of group 

assi&n m ents a t  t h i s  stage, and the Dendrogra m illustrates six distinct groups. 

based on these results, g roup  n~emberships def'ined by this analysis were retained 

f'or use i n  f'urther analyses. 

a IV.  ~ r 1 d v s . i ~  of Variance t o  Test G r o u ~  ~ l f f e r e n c e s  

A ma1 step i n  this analysis was to  describe t h e  specific nature of the 

groups identifled above. To provide information about group cormposition, an 

analysis o f  variance was. perfor m ed to  ( 1 ) ' t es t  the  statistical significance of 

>group differences, (2) examine the specific nature of these differences, and (3) 

identify t h e  com position of each group. 

A simple one-way analysis of variance w a s  provided by the " B R E A K  D 0 . W  N v  

procedure jn SPSS- X ( Users Manual, p.373). This provided descriptive statistics 

for  each dimension compared across the six groups, as well as an analysFs 

assessing the ,strength of between-group differences. Tests of significance were 

performed, and the E T A  and E T A  SQ U A R E D  cue.cficients calculated t o  assess t h d  

variance explained by group differences. These results a re  tabulated below. 
- 



Group Sum Mean Std.0ev. Sum o f  Sou. 
1 -39.8556 -1.37433 .53033 7.87516 
2 69.6663 2.58023 1.28391 42.85988 

6 - 9.5177 - .95177 .465310 1.94862 
T o t a l  .6173 .00671 .991908 84.61387 

Group Sum ~ k a n  Std-Dev.  Sum o f  Sod. 
1 - 3.8696 - .I3343 .43034 5.18541 
2 -11.0604 - .4P964 -30193 2.51363 
3 - 9.4136 -1.00595 .47675 1.81833 
4 - 4 . 1 2 2 9  - . 4 1 2 2 9  -53868 2.61160 
5 28.7125 4.10179 3.50304 73.62780 
6 - .9417 - .Om417 1.04904 9.90437 

T o t a l  - .6959 - -00756 1.05467 95.66116 
( w i t h i n  groups)  

I I 

( w i t h i n  groups) 

A N A L Y S I S  O F  V A R I A N C E  

Sum o f  Mean F 
Source Souares D.F. Souare R a t i o  S ig .  

Between Groups 300.8962 5 60.1792 61.165 .0001 
W i t h i n  Groups 84.6139 86 -9839 
To ta l  385.5101 91 

ETA = .a835 ETA SQUARED = .7805 

Table 8.3 D e s i r i p t i v e  S t a t i s t i c s  and ANOVA f o r  FUNCTION 1 Sum o f  1 Mean 
Source Sguares / D.F. Souare R a t i o  F S i g .  

Between Groups 134.4497 5 26.8899 24.174 .0001 
W i t h i n  Groups 95.6612 86 1.1123 
T o t a l  230.1109 1 91 

I 

ETA = .7644 ETA SQUARED = -5843 
Group S um Mean Std.Dev. Sum o f  Squ. 

1 64.8292 2.23549 -88952 22.15518 Tab le  8.6 D e s c r i p t i v e  ~ t a t i k t i c s  and ANOVA f o r  FUtiCTION 4 

6 - 9.4882 - .94882 1.03452 9.63218 
T o t a l  .4114 .00447 .965619 80.18826 

( w i t h i n  groups) 

A N A L Y S I S  O F  V A R I A N C E  

Sum o f  Mean F 
Source Souares D.F. Sauare R a t i o  S ig .  

Between Groups 269.7548 5 53.9510 57.861 .DO01 
W i t h i n  Groups 80.1883 86 .9324 
To ta l  349.9431 91 

ETA = .8780 ETA SQUARED = .7709 
I 
I 

Grouo Sum Mean, Std.Dev. Sum o f  Sou. 
1 -14.4418 - .49799 .55714 8.69144 
2 4.7903 .l774l1 .97568 24.75078 
3 -18.6625 -2.07361 .97830 7.65659 
4 28.0451 2.80451 2.18443 42.94567 
5 4.0979 -58541 .9lZ73 4.99848 
6 - 1.7529 - .1752h .45637 1.87448 

T o t a l  - 2.0759 .02256 1.02819 90.91747 
( w i t h i n  groups)  I 

Table 8 4  D e s c r i p t i v e  S t a t i s t i c s  and ANOVA f o r  FUNCTION 2 

Group S um Mean Std.Dev. Sum o f  Squ. 
1 3.1255 -10777 .78798 17.35938 
2 3.1839 .I1792 .69425 12.53187 

A N A L Y S I S  O /  V A R I A N C E  

5 -9611 .13731. .66657 2.66592 
6 25.6631 2.56631 1.05376 9.99374 

T o t a l  - -5569 - -00605 1.23734 131.66806 
Sum of / Mean F 

Source Squares DiF. Sauare R a t i o  S ig .  
Between Groups 128.0531 Ei 25.6106 24.225 .0001 
W i t h i n  Groups 90.9175 86 1.0572 
T o t a l  218.9706 911 

( w i t h i n  groups) 

A N A L Y S I S  O F  V A R I A N C E  

Sum o f  Mean F 
Source Squares O.F. Square R a t i o  S ig .  

Between Groups 176.7903 5 35.3581 23.094 .0001 
W i t h i n  G r o u ~ s  131.6681 86 1.5310 

Tab le  8.7 D e s c r i p t i v e  S t a t i s t i c ;  and ANOVA f o r  FUNCTION 5 

T o t a l  308.4584 91 

ETA = -7571 ETA SQUARED = .5731 

Table 8.5 Desc r i p t i ve  S t a t i s t i c s  and ANOVA f o r  FUNCTION 3 



These result2 verif'y that  dmerences between the sub-groups a re  sig,.llficant 
A 

beyond the .OUOJ level for ill five dimensions. The A N OV A statistics indicate 
/' . 

t h a t  the  t w o  functions concerning technical production and project ad ministration - 
(Functions. 1 and 2, ' respectively) represent the strongest differentiation between 

I groups. The E T A  Squared coefficient3 for these functions (.7805 and .7709) 

indicate that approximately 7 8  percent of the variance for each-function is 

accountable by gtloup differences. 

A s  well as  Indicating the signifYcance of the group differences, the resuftq 
b 

ah0 provide a detailed description of their nature. By compiling a composite of 
iB 

eqch groupst ranking on the five dimensions, the cbmposition of each group can be 
k 

assessed. 

Group tlearln 
.tir,oup F'unc. 1 Func. 2 U C .  3 lur:c. 14 b UIK. 5 -- 

I - . 1374 2.2354 . 107 1 - . 1334 - .'4'jiY 
2 2.5802 - - 7 5 7 2  . 1179 - .'4096 . 17'14 
3 -2.5122 -3.3164 -3.4906 -1.0b59 -2.0736 
4 . 1829 , - .2101 - .2075 - .C122 ,2. f ?U~ lS  

5 . 1578 ' - -3621 . I373  4.1017 .';R5'4 
6 - .3517 - m9488 2.5663 - .0941 - . 1757 

Total  .Of367 .0044 - .0060 - ,0075 . o:J;J5 
Popula t ion 

Table 8.8 G r a m  Means f'or t h e  Five  b i s c r i m i n a n t  ' f ; u ~ t r ! . i o r ~ n  

Table 8.P s u m  m W e s  group meam for each of the functions. While group 
3 

Mferences do not appear to be large, t h e  reader is reminded that these value: 

are based on stanrlardized scores. Scores should be interpreted in terms of 

standard deyigtions, w i t h  positive scores indicating a group mean above the 

average for the , total  population. A score of 1.0 indicates a group rn ean one 
-, ,& 

standard deviation above average for  the sample. 

The following group descriptions were derived" f r o m  these results: 



Group 1: 

Group 2: 

Group 3: - 

Group 4: 

-7 

Group 5: 

Group 6: 

.The 

T h i s  group scored highest on the project ad ministration function. T h i s  
group spends less time in tasks associated wi th  user support, 
installation of hard ware, and technical production; and w ere only 
moderately involved in system design and analysis. T h i s  group is thus 
made u p  primarily of individuals whose major f'ocus 19 with the 
ad rninlstrative aspect of syste m s  design, and was IdentftYed as  llMIS " -- 
M anage m entw. 

Group two consists of members .whose ma&r activity is techrlicnl 
production. The group had low scores on functions rlelating to  system 
deQn and user support, and scored well below average !'or 1nsta.lling 
hardware and project ad ministration. T h i s  is consistent with the d u t i e s  
of low er-level Progra m m er/ Analysts. 

The third group presented an anomaly. This group scored lower than all 
others on all functions. Assuming that these individuals are Indeed 
appropriate members of t h e  design com muni ty ,  tttis finding suggests ir 

category of individuals whose involve m ent in design re  presents only a 
small portion of their professional work, or who are involved in some 
capacity not tapped by the variables measured. It was decided to Libel 
this group l1 - Adjunctq1 participants i n  the design process, and to retain 
this group, w i t h  caution, for further analysis. 

Group four consisted of individuals occupied w i t h  user s u p p o r t ,  and to 
a lesser extent technical productiw. T h i s  group scored low on pr30jr.ct 
administration, design and analysis, and installation of hardware. ThL? 
confifpration appeared to  indjcate a group w i t h  technical expertise, 
b u t  w i th  responsibility for supporting user applications. Tire grboup w a s  
identified as  being involved w i t h  'lSoftw are Suppor*tll. 

,.I 

The fifth group scored high  on installation of hardware, slightly above 
average on user s u p p o r t ,  technical production and systems analysis, and 
low on ad mhktrative activities. T h l s  portrays a well rour~ded group 
whose focus is w i t h  technical aspects of d e a n .  T h i s  group was a 

characterized as  providing Hard ware Supportll. 
$ 

The f i n a l  group had hlgh scores on design qnd  analysis, arid were below 
averag? on all other dimensions. Uninvolved in technical production a n d  
support, this group represented involve m eot i n  the design process w it,h 
analytical aspects of design and planning, consistent w i t h  that of' t h e  

, "Senior A nalystlq. 

com position of the sa m ple Fn ter m s  of these groups is; su m mwized In 

Table 8.9 below. These results indicate that  the principle dmerences a mong 

individudls in the sample are  those related to  the bureaucratic organization of 

design work. This finding confirms the validity of thh construct, and 

illustrates its importance as a structural feature the context. 



H u m b ~ r  Members Category 
1 29 MIS Fhnageruerl t 

F'roer*amm&/~nalyst 
Adjunct Prof'csrlonal 
Zof'tware S~~[)pot , t  
Ilar2dwar.e !:uf~~or'L 
Senior Analyst 

Table 8.9 Cornpcisition of the Sample by Cluster G r o u p s  

.;u m mary of R esults So Far - - - - - - - - 

The analysis t h u s  far  fultills two m a&r purposes toward evaluating the 

model. F i rs t ,  a specific se t  of groups has been identified reflecting distinct 

patterns of' activity within the design context. These groups represent an 

i m  portant source of variance in the sample clearly related t o  structural aspects 
8 

of the design context. These groups t h u s  provide a useful baSis for examination 
a % 

si' other constructs. 

Second, the a-nalysis validates of the construct relating t o  the "Social 

Organization of the D e e n  Corn rnunitytt, particularly relating t o  the bureaucratic 

segmentation of that  com munity. In future, we will focus on t h a t  facet  of the 

design co m rn un i ty ,  using the term "Bureaucratization of Syste m Design1 t o  reflect 

this aspect of social organization. The a ~ a l y s e s  above provide five composite 

measures which offer a specific operational defynition for that  construct. In 
r 

th.ese ways the analysis fdlf'ills the first two requirements for latent structure 

analyds as they relate to  this construct. 

Step T wo: Definition and Validation of Constructs C 

T h e  next step in the analysis was to '  seek. e'rnpirical deflmtion and 

.v=l'lidation for the remaining constructs in  the modeL This step consists of a 

series of discriminant anakjses see- t o  / 1) define composites of variables 

which provide reliable measures fcr each construct, (2) tes t  the u t i l i t y  of these 

couiposites in defining cfiffemnees between t h e  groups  identified above, and ( 3 )  

\ 

describe the nature of these differences. 



/- 
Variables used to  examine the major construct$ were specif'ied, earlier in 

Tables 7.1 to  7.5. A s  the reader w i l l  recall, items for "Social Orga~l_Lzat.ion of 

the Design Corn munityv, were partitioned into sub-sets, one of whlch was used 

above to  describe the bureaucratic nature of that co m m unity. The r e  ni ahhg 

sub-set describes the organizational contexts in w hich these groups operate. To 

preserve this. distinction, the la t te r  w i l l  be treated as  a distinct constr*uct for* 

the remainder of the s t u d y .  With this adfi:+j,on, the variables described above 

formed the basis for the present analyses. 

Items identif'ied for each construct owere entered a s  criterion 'variables hito 

a Discriminant analysis using the sub-groups def'ined above. The results of each 

analysis a re  presented be19 w in tables describing the Discriminant f ur~ctionv 

derived and related descriptive and test  statistics. Relationships bet w eerl the 

, functions obtained and the initial variables are also tabulated to  assist it1 

interpreting the dimensions on r~hich groups differed. These results include an - 

analysis of variance for  each function, to test  the slgniflcance of' grmoup 

\ = 
differences, and describe their nature. ~ h 6  results are  reported separalely f'w 

each major construct. 

I. The I1Frame of Referencett Construct 

Variables representing this construct were coded wi th  a vie w t o  ward 

specifying subjects' basic interpretive sche m es as  being oriented to ward either 

managerial or technical concerns. For variables wi th  categorical response formats 

.(eg. current and previous area of responsibility, type and level of' education, 

group af-tions, and so  on) ,a coding scheme was developed which assfarled 

values ran&g f r o m  'one t o  ten based on their relative managerial or technical 

e m phasis. Responses indicating a technical orientation were assigned scores below 

five while those indicating managerial oientation were assigned scores above 

five. Individual responses were coded in  accordance wi th  tk standard scheme. 



These variables were e criterion variaWes into a Discriminant ' 

L 

- analyda as described above. of this analyds are detailed irpTable - 
- 

I- , 

w. P& 1 oP thetableirrci;LcaLea that only one arkmfrrant functbn was - - 

S 

82.5 percent of the  ~ & a n c e  a n ong the cPiterLon va&ahles. The eigenvalue - - - - 

t.83974) and Canonical correlation t.6756) for tNs funcan  indicate that a 

substhntlal proportion of t h e  variance within t h e  s a m p l e  is p d b u t a b l e  to group 

differences d e f h e d  by th is  corn posite. 

EIGEH- PERCENT OF CANONICAL WLKS CHI - 
FUNCTION VALUE - VARIANCE CORRELATION LA14BDA SQUAHED D. F. SIG. 

1 .83974 82.50 .6756073 .4599 14 1 58.09 
2 .I5424 15.15 ,36555 17 .a461229 10-77 

1-52 
;:2 

3 .02393 2.35 el528799 .9766277 3' .t2764 

PART 11. Correlations Between Frame of Reference Variables and Dl scrinlirlant 
F'unct ions 

Tech/ Wmt Focus .64646. .308 13 ,05872 
I A 
\ 

Oroup ATfiliation .20024 .97768* - .oh7h3 
Tech/b@mt Asspeiation .!7tlYY ,311722' .OU 1'1 1 - - -  - 

 variables f'or Previous work experlerrce and Focus of' benl~n w w k  wcrc 
excluded from the analysis by the DISCRlMIfJANT procedur-e. * 

PAHT I l l .  Descriptive S ta t i s t i c s  and ANOVA for biscrfrni&nt RmctJon 1 
I Y 

0 t ~ O " f '  -- Sum M ( w i  ::I (1.Ih.v. ;,IIM I T  : i t ~ ~ .  --- ,- - .----- - -- 
M I S  Manngemeoent - 22.6167 .98JJ3 .I4852 I 5. 1Jlo)J.t 
Programmer/Analyst - 18.1585 -.'15660 .91649 19. Jl'W; 
Adjunct '3448 .04310 1.60507 18.03381 
Software Support -4.4017 -.48908 1.34496 14.47150 
Harduare Support - 1 4784 --a9569 1 .SO740 * 9.0UY04 
Senior ~ n e l ;  s t  t .7665 . 5 .I9627 .83867,~ 5.62970 

Total .6893 .00883 .9980g 7 1.72396 

4 m b , Y S I S  Q F  V A R I A U c A  

Sum of Mean F 
source Squares . . Square Rat lo 2% 

~twG6 t'roups 38.9242 . 5 3 7.7841) 7.8148 .0901 
Within Groups 71.7240 72 9962 
Total 110.6482 77 

W= ,5931 E T A  SOUAREF F ,3518 - 

1 

Table 8. I 0  Suawary of Discriminant Analysis 6f Frame of- Reference Variables * 



The co mpdtion of t h i s  function is described in Part 11 of' the Table. Mote 

that variables describing previous work experience and focus bf design work wwe 

excluded *om the analysis because they failed to reach m i n i m u r n  statistical 

tolerances. This  can be interpreted to suggest that no signif'icarlt group 

differences were apparent on these variables. A m on;j the r e  m aining variables, 

those reflecting current job responsibility, type of design work, and group 

a m t i o n  preferences were particularly important in def'iniing tNs function, 

while type of education and t i m  e spent with different groups were relatively less 

i m  portant. 

Part IU of Table 8.10 provides an analysis of variance to further test and 

describe group differences identifled by the Discriminant function iderh' ied 

above. These results provide additional statistical and conceptual support fort 

the validi ty of the Fra m e of Reference construct, Recalling that criterion 

variables for this analysis were coded to reflect the degree of' technical (low) 

or m anagerial (iugh) okientation, the results describe grou y difYerlences which 

are consistent w i t h  expectations. For example, mean scores indicate thac Gror:r) 1 

( MIS manage m ent) scored quite mh (.98333), Groups 6 (senior analysts) and 3 
w 

(the adjunct group) scored just above the population average (. 19627 and  .04310, 
Q 

respectively), while Groups 5, 4 and 2 (all , 

* 

technicaUy oriented groups) scored below average for t h e  total  population. T h h  

coin 'des wibh the expectation of different professional orientations within t h e  B 
design context; 

- ___ -I ,- 

The A N OV A results suppofl this conclusion, indicating that 

differences are signifScant a t  the .0001 level. It should be noted 

these group 

that the E T A  

SQ U A R E D  coefficient indicates that, while sigrdf'icant, group dlff'erenceu on t h h  

function only account f o r  approximately 35% of the total  variance. T h i s  suggests 
' 

that &ditional sources of variance affect the sample. vs 4 

'7 



In total, t h e  results support  t h e  validity of t h e  F r a m e  of Reference . 
"t, . 

construct ,  a t  lead-has m uch as  t h e  var iables  included here c a p t u r e  signil'icant 

-, aspects of t h a t  construct .  The  discr iminant  funct ion idemwed  - provides a 

composite measure   this cons t ruc t  which de l inea tes  slgniMcant group - 
- - 

f 

W e r e n c e s .  These results are in te rp re t ed  as providing appropr ia te  e m pirical 
j '  

# 

-1 s u p p o r t  for t h e  construct  in question. ' 

C 
- 

fL The  Organizat ional  ContextH Construct  
- ,  

This sec t ion  descr ibes  t h e  results of a n  analysh to estabfisrl t h e  validity -' 
-- ~ - - ~ p - ~ ~ ~ - -  - -- - -- -- - -- 

< 

of the  s u b s e t  'of var iables  re rnaining after variables  for nSocial Organization of 

Syste m Designn were part i t ioned in S t e p  One. The re-mainhg variables  describe 

These var iables  were coded  to reflect differences amopg organizat ions in  I 

terms of t h e  flexibility e a c h  presented as a n  environment  for d e a n  work. Coding 

was based o n  t h e  assumption t h a t -  large, bureaucra t ic  organizat ions represent an 

r e l a t ive ly  &d and inf lexible  environ m e n t  as'. c o  m pared with smaller, m ore 

- ,  and used, a ten-point scale to charactEEe organizat ional  

features as e i t h e r  f lexibi le  (Nghf  or i n f l e d b i l e  f l o w  1. 

The vqriables, were e n t e r e d  into a Discriminant analysb, using t h e  sa rne 
4 

- procedures  as above. The  results of this analysis  are sum marized in Tab+e If. 1 1. 
/ r ' 

One com pas i t e  funct ion was identified which indicated d i f f e rences  between ' 

6 
* 

sub-groups signif lcqnt  a t  t h  -02 ZeveL The  re la t ive ly  low eigenvalue (.2211) 

a n d  Canonica l  cor re la t ion  (-42551 for this funct ion indicate t h a t ,  w Nle 

sip;nifiG~M, t h e  f u n c t i o n o a c c o u n ~  for only a small. proportion of t h e  

between-groups variance.  
I 

- The c o m ~ m  of this furtctiott fs descr4bed fn Part II of the table. The 

results indicate t h a t  t h e  different ia t ion k tweer f ' g roups  is based On orily two of 

the  oriejnal six variables: the t y p e  of comput ing  h a r d w a r e  wed  and t h e  size of' 



6 ? 
- .- PART I .  ~ ~ r y  of' Uiscrimfnant func t ions  

. 
- - ---- 

* . EKtH- PERCENT @ CAHOHICAL WILLS CHI - 

4 - - -- 
~ 3 '  

Functions 
- - - - - - - - - - - - 

FUNCTION NUMBER t 

4 VARIABLE I 2 
Type o r  Hardware 6 99976" .02212 
S i z e  of Organization .32289@-. 1 1280 

- 

Industr ia l  Sec tor  - ,00017 1.00000@ t 
Type o f  Organization - -26683 .34137* 0 

. d 

PART I I h  Descript ive  S t a t i s t i c s  and RNOYA for Discriminant Functlon 1 

Adjunct 4.6365 .51517 1.06747 9.46086 
Software Support - -1696 -.01696 1.21847 13.36208 
Hardware Support -7.5588 -1.07983 1.40053 .11.76901 

(w i th in  groups 1 

A N A L Y S I S  O F  V A R I A N C E  - 

Source Squares D . F .  ,Square Hot lo 
5 2.8793 2.6790 .:% Hetween Croups -14.3Yb6 

Wi t.hi n Groups 86.0107 ' 86 1.0001 
Total  100.4073 91 

- d kTTA = -3781 * ETA SOUAHEL) = .I434 

V 

t h e  organization- T W O  variables (Type of c l ien ts  and Type of applications) were 

eliminated from t h e  analysis because they  failed to  fulfill computa t iona l  

tolerances. The re m aining variables (Type of Organization and Industrial  Sector) 

c o n m h u t e d  hShpif lcan@ to t h e  composi te  function. It appea r s  t h a t  t h e  

P fs p r i m m y  a product  of dif'l'erences in  t h e  

influence. 
~ p--~ ~ 

Part IU of ~ a b l e  8.1 1 describes t h e  analysis of varfance evaluat ing group 

dLf'remnces on  t h e  signif'lcant function. The results ind ica te  that -up -me= - - - - 
- - - -- 



differ only. sl ightly on this function. R ecdlling that variables we're coded to  

reflect fledbility ( Q h )  or rigi,dity (low ) i n  the organizational envirwn men  t, 

these differences do conform w i t h  expectations. .Technical groups ,iricluding 
B * 

6 progra m m ers and hard ware support personnel scored relatively low on ttlis < 

dim ension, suggesting a relatively inflexible environ m ent consistent with t, t ~ e  use 

of large mainframe systems. Groups scoring tugher on th i s  function, including 

ad ministratom and systems analysts, appear to work w i t h i n  a m ore f lex ible  

setting (eg. organizations using micro-technology or a mixture of technologies). 

' These differences are  supported by the A N O V A  results which indicate t.hat 

~ f e r e n c e s  on th i s  fLnction are  significant a t  the .018 level. The dlll'erences 

do not appear to be particularly strong. The E T A  SQ U A R E L) coef'f'icier~t irtdlcates 

that only 14.3% percent of the total variance is accounted f'or by those 

differences. A s  def'ined here therefore, the organizaLioria1 context a p p e a r 3  to  

constitute a only minor point of difference wi th in  the sample. 
L 

These results indicate a m i n i m a l  level of support f'or the ltOrgarlizat,ior~a.l 

c ofit%xttt construct. Reflecting 'differences ,organizational size and type oi' 

co m putlng hard ware, this construct can be considered statistically va l id ,  bu t  

only of minor Trn portance. 

III. The ItDesign Toolstt Construct 

of traditional desipln techniques (notably, structured design and prLogr3rn mhg) 

wi th  increasing routrrtiza'tion and standardization of the design y ruces ,  arid 

non-traditional m ethods (eg, use of fourth-generation software, protutyplx~g, and  

so on) w i t h  a m ore T-exible and user-oriented process. The coding used a 

ten-point, scale to  indicate traditional techniques a t  the higher range and 

innovative techniques in the low range. 

A Discriminant analysis was conducted using variables specified for this 



construct and following the established procedure. The results are  presented in 
P 

Table 8.12. Part I of the table indicates that three significant functions ware 

obt.aLned. ~ h d  first accounteb for 41.7% of the vy-iance within the variable se t  

and Indicated a differentiation between groups significant a t  the .002 level. 

b'ur~ct~ion two accounted for 28.1% of the variance and was significant a t  .015. The 

Lhlrd was just significant a t  .04 1, and represe&ed an addition.& 20.1 .k of the 
-f 

variance. The three functions accounted for a cumulative total  of 89.96% of the 
%'"a 

variance i n  the criterion set. t 

Eigenvalues and Canonical correlations for the three functions indicate that 

each represents a moderate differentiation between groups. Function 1 is the 

strongest, representing group differences which account for approxim ately 42% of 

the variance. Functions 2 and 3 provide a weaker differentiation of groups, 
i 

I 

representing 36% and 3 1 % of the variance, respectively. 

The composition of the three significant functions is depicted in Part IT of 

Table 8.12. Function 1 provides the clearest distinction between groups in the 

sa rn ple, p r im arily representing differences in the levels of analysis designers 

use to focus their design efforts. These levels range from narrowly defined 

asp& of the prpblem a t  hand to  a broad analysis of the organizationls business 

practices. Function 2 reflects the use of fourth generation software, 

prototyping, and to  a lesser extent, the amount of program ming experience. In 

c o m bination, these variables indicate a dFfferentiation based on the extent to  

w h i c h  non-traditional methodologies a re  used. Function 3 is com prised of 

variables concerning use of structured program ming and structured design, and an 

e n~ phas i s  t o  ward m alntenance progra m ming. These relationships indicate that  
I 

structured techniques tend to  be associated w i t h  more routine aspects of the 

development cycle. 



PART I. Summary of D i s c r i m i n a n t  F u n c t i o n s  

E l f  K N -  PI*:Il(:ISN'r OIVANON ICAI. W1 l,K!; CIII- 
IWNC'L'LUN VALUE VAHlANCE COllIlEtAl'lON LAMBDA SQUARED b.I;'. SlG. 

1 .22489 41.71 60669 13 41.97 20 .O 
2 . 15150 28.10 .3627210 .7431295 24.93 12 .0151 
3 .I0863 20.15 .3 1 30305 .8557126 13.08 6 .0416 
4 -05411 10.04 -2265589 ,9486711 4.42 2 -1094 

PART 11. C o r r e l a t i o n s  Retween T o o l s  V a r i a b l e s  a n d  D i s c r i m i n a n t  F u n c t i o n s  

FUNCTION NUMBER 
VARIABLE 1 2 3 4 

D e s i g n  F o c u s  .99970* .00406 -.01188 ,02085 

4GL E x p e r i e n c e  -.04806 .96374* .23849 ,10964 
P r o t o t y p i n g  -07324 .72914* ,19279 .21087 
Programming E x p e r i e n c e  - -05684 -2662 I* .24282 -22525 

S t r u c t u r e d  Programming . O  1244 -.27238 -.93165* -.24018 
S y s t  v s .  Appl  Programming .I0222 .23632 ,57257" .56598 
S t r u c t u r e d  D e s i g n  -01305 -. 11141 -.38428* -. 14521 

M a i n t  v s .  New Programming .0109 1 .22493 .35363 .90787* 

T a b l e  8.12 Summary o f  D i s c r i m i n a n t  A n a l y s i s  o f  D e s i g n  T o o l s  V a r i a b l e s  

PART 111. D e s c r i p t i v e  S t a t i s t i c s  a n d  ANOVA f o r  D i s c r i m i n a n t  F u n c t i o n s  7 t o  3 

F u n c t i o n  1: 

Group Sum Mean Std.Dev.  Sum o f  Squ.  
MIS Management 5.6717 .20256 .98772 26.34102 
Programmer /Ana lys t  .3086 .01143 ,95431 23.67873 
~d  junc  t 3.1723 .35248 1.1264 1 10.15149 
S o f t w a r e  S u p p o r t  - 1.5824 -. 15824 1.22056 13.40792 
Hardware  S u p p o r t  -9.3527 -1.33610 .74603 3.33939 
S e n i o r  A n a l y s t  1.1512 .I1512 .95282 8.17075 

T o t a l  -.6311 -.00693 1.00052 85.08853 
( w i t h i n  g r o u p s )  

A N A L Y S I S  O F  V A R I A N C E  

Sum o f  Mean F  
S o u r c e  S q u a r e s  D.F. S q u a r e  R a t i o  Sip,. 

Between G r o u p s  15.1455 5 3.0291 3.0259 .0146 
W i t h i n  G r o u p s  85.0885 8 5  1.0010 
T o t a l  100.2340 90 

ETA = -3887 ETA SQUARED . 15 1 1 

F u n c t i o n  2: 

Group  Sum Mean Std.Dev.  Sum o f  Squ. 
MIS Management -1.7566 -.06273 1 .01497 27.81449 
Programmer /Ana lys t  5.1577 .I9102 1.06681 29.59032 
A d j u n c t  -3.3163 -.36847 -98701 7.79357 
S o f t w a r e  S u o o o r t  5.2229 .52229 .90923 7.44043 . . 
Hardware S u p p o r t  -5.7430 -.82042 .61326 2.25659 
S e n i o r  A n a l y s t  1.0204 .I0204 1.06079 10.12763 

T o t a l  0.5851 ,00643 1.00013 85.02305 
( w i t h i n  g r o u p s )  

A N A L Y S I S  O F  V A R I A N C E  

Sum o f  Mean F 
S o u r c e  S q u a r e s  . D.F. S q u a r e  R a t i o  S ~ R .  

Be tween  G r o u p s  9.8574 5 1.9715 1.9710. ,0912 
W i t h i n  G r o u p s  05.0231 85  1.0003 
T o t a l  94.8805 91 

ETA = 3223 ETA SQUARED = ,1039 

F u n c t i o n  3: 
_I-- -- _ -- -- -- 

---A -- GrQup------- 3 e n  S td .Dev .  Sum of' Squ. 
MIS Management -1 1.7333 -.41904 .9_5049 24.39293 
Procra rnmer /Ana lys t  , 9.0267 33439 ,87754 20.02234 
A d j u n c t  .6417 ,07130 1.27532 13.01166 
S o f t w a r e  S u p p o r t  -3.0653 -.30653 1.1 1566 11.20432 
II8rdware S u p p o r t  .3911 .055R7 1 .007/13 6.00955 
Scnlut' A u n l y s t  -- 3.1914 e31914 1.16523 12.21998 

T o t a l  - 1 . 5 4 5 4 0 1 6 9 8  1.01 135 86.94080 
( w i t h i n  g r o u p s )  

A N A L Y S I S  O F  V A R I A N C E  

Sum o f  Mean F  
S o u r c e  S q u a r e s  D.F. S q u a r e  R a t i o  S i g .  

Between G r o u p s  9.9356 5 1.987 1 1.9428 .0956 , 

W i t b i n  G r o u p s  86.9408 85  1 .0228 
T o t a l  96.8764 90 

ETA = -3202 ETA SQUARED = . 1026 

T a b l e  8.12 Summary o f  D i s c r i m i n a n t  A n a l y s i s  o f  D e s i g n  TooLs V a r i a b l e s  



,.Part III of Table 8.12 describes the analysis of variance for the -three 

Discriminant functions. A .co m parlson of group means on Function 1 indicates that 

ad rninistrative personnel (Group 1 )  and senior analysts (Group 61, along with the 

lladjunctll group (Group 31,. tend to  use a broader level of analysis in approaching 
.I 

the design task than do the others. The group connected with technical and 
- 

hard ware concerns ( Group 4 )  averages noticeably lower on this function, 

Indicating a rn a&r difference in design focus for this group. T h S  A N 0 V A results f 

b 

for this function show these mferences to be signiflcant a t  the .014 level, b u t  

that only a s m a l l  amount of thh variance in the saqple (15.1%) is attributable to 

these differences. This function t h b  appears to  represent a signiflcant, b u t  

weak dif'ference bet ween groups. 

Means fbr Function 2 and 3 are even less effective in distin&shing the 

- groups. The results indicate that group M e r e n c e s  on both functions failed to  

reach slgnif'icance a t  the .05 level. Examination of group means for both 

functions does indicate a differentiation that is consistent with the model 

however. Use of innovative design tools (Function 2 )  appears more prevalent among 

analysts and support personnel than among administrative or technical groups. 

Program m ers, hard w-are specialists, and senior analysts see m to  be m ore active 

users of traditional structured techniques. W hile weak, these differences offer 

ni inirn a1 support for relationships suggested by the m odel. 

T h e  major dimensions of difference for the lfDesign Tools11 construct concern 

the focus of the design methodology and the use of traditional or innovative 

des ign  techniques. Group Werences  on these dimensions are  consistent wi th  

predictions Porn the m odel, but  povid;e only a weak basis for distinguisNng 

between groups. These results indicate partid support for the construct, 
. . 

acknowledging that certain aspects of the construct were notstatistically 
. = 



I V .  The "Corn m unication Patterns" Construct 

Variables included as  indicators for the ltCom munication Patterns1' Construct 
2: 

1 

included 'estim@es of time spent by design personnel in speciflc c91n municatlorl 

activities, time spent wi th  specif'ic groups, and patterns of social contact on 

and off the job. Responses on these variables were coded ushg the sa me terl-pui~lt 

scale used elsewhere i n  this analysis, to  indicate preferences for managerial 

(high) or techdcal (low) associations. 

A Discriminant analysis was performed using these i te m s .  The r>esults of that 

analysis are SLI m marized in Table 8.13. Part 1 of the table reveals that; two 

co m posite functions described signif'icant differences between sub-groups. These 
- 1 

fun&ions represent, qespectively, 48.2% and 35.6% of the variance i n  the 

variable set, wi th .  a cumulative total of 83.8%. Eigelzvalues and Canonical 

correlations for these functions indicate that both provide a significant basis 

for discriminating-between groups. Between-group differences def'ined by Fur~t ion 

1 were proportionally larger than within-group differences (Eigenvalue=.436), and 

accounted for 55.1% of the total variance. Differences on Function 2 were . 
a h t l y  smaller (fi+genvalue=.322; 49.3% of total variance). Function 1 defYned 

r. 

group diff'erences significant a t  t h  00 1 level, while Function 2 was 749 
significant a t  .004. P 

The composition of these functions is described i n  Part II of ?able 8.13. 

Function 1 is corn posed of variables describing a co m m unication pattern conshtent 

with the stereotype of the isolated technical specialist, w i t h  h igh  loadings f'or 
I 

&kng alone, smaller loadings indicating association w i t h  technical groups, b u t  

w i t h  low scores for rn e e d g  clients in groups and working w i t h  top management. 

Function 2 reprwents an very different pattern, w i t h  strong loadlng3 on 

variables indicating active working interactions' with other d e e n  staff and 
I 

clients. Both' functions portray differences in interaction patterns a rnong the 



PART I. Summary o f  Discr iminant  Funct ions \I 

EICEML PERCENT OF CANONICAL WILKS CHI- 
'FUHCTlOH VALUE VARIANCE CORRELATION LAMBDA SOUAHEO D.F. SIG. 

1 43615 48.24 .m 084 1 .457906 1 65.22 25 .000f 
2 .32212 35.63 -4936007 .6576216 34.99 16 .0040 
3 .3073535 -8694577 11.68 . 9 -2319 
4 .04125 ' 10432 5 .I990485 .9601604 3.39 4 .4941 
5 ,00023 , 0.03 .015llOO ,99977 17 0.19 1 .a902 

PART 11. Cor re la t ions  Between Communication Var iab les and Discr iminant  Funct ions 

FUNCTION NUMBER 
VARIABLE ,,- 1 2 

Wor+kir~g on tasks alorie . 982'lln .00002 
Time Spent Alone .45594* -. 28286 

Time Spent w i t h  Programers - .00892 -99173" 
Time Spent meeting w i t h  s t a f f  -. 10969 .22131* 

Time S lm i t  w i t t i  i n d l v i d u a l  c l i e n t s  -.02850 - .05453 
Time Spent w i t h  c l ' i en t  groups -. 20804 .I6264 
Tech vs. Mgr Soc i a l i za t i on  -. 15850 -.01797 
Time Spent w i t h  top  Management -. 13539 -. 16196 

PART 111. ~ e s c r l p t i v e  S t a t i s t i c s  and ANPVA fo r  Discr iminant  Funct ions 1 and 2 

Funct ion 1 -  
Y 

Su& Mean Std.Dev. Sum o f  Squ. 
MIS ~al~aaement  - 14  .To88 -.53245 .95563 24.65745 
~ r o ~ r d n m & / ~ n a l ~ s t  19.0977 .70732 .9 1362 21 .TO260 
Adjunct - .a296 -. 10370 1.59143 17.72870 
Sof'tware Support -4.7760 -.47760 ,94502 8.03772 
llardware Support 1 .0152 .I4502 ,45227 1.22738 
Senior Analyst .4015 .04015 ' 1 .OW61 10.64608 

Tota l  -2.7760 -3.08424 1.00000 84.00000 
( w i t h i n  groups) 

A N A L Y ~ S ~ I S  O F  V A R I A N C E  

Sum of Mean F 
Source Squares D.F. Square Ra t i o  Siq. 

k tween Croups 23.9770 5 4.7954 4.7954 -0007 
H i  t h i n  Croups H4.0000 84 1.0000 
Tota l  107.9770 89 

ETA = .47 12 ETA SQUARED = .2221 

Furict i o n  2; 
b 

Group Sum Mean Std.Dev. Sum of Squ. 
MIS Management 13.8227 .49366 1.34836 49.08819 
Frogramner/Analy s t  -2692 ,00997 -67884 11.98147 
Adjunct -9.9047 -1.23809 -44894 1.41088 
Software Support - . 7 3 9 2  - . 0 7 3 9 2  1.02191 9.39880 
Hardware Support 1.2364 .I7664 .72159 3.12416 

\: sen io r  Analyst -4.6864 - -46844 ,99980 8.99648 
'6 Tota l  -2.2200 -2.46772 1.00000 84.00010 
\ 
\. ( w i t h i n  groups) 
\ 

A N A L Y S I S  O F  V A R I A N C E  
L A  

Sum of . Mean F 
Source Squares D.F". Square Rat l o  Sig. 

k tween GI-oups 21.5571 5 4.3114 4.3116 .001'5' 
With in  Croups 84.0000 84 1 . 0000 
Tota l  105.5571 91 

ETA r -4519 ETA SQUARED = .2042 

Table 8.13 Su~nmary OP Discriminant Analysis o f  Communication Pat terns Var iab les 



groups which are consistent with the m odeL 
- - 

The group differences identjfied by the two functions are described i n  Part 

III of Table 8.13. Group means for Function 1 indicate that technically orlented 

groups (ie. propa m m ers and haraware peciallsts) tended to  score ; 1 
higher on this  dim ension. Ad mFnistrative and software support personnel scored 

relatively low on this dimension, indicating that they seldom work alone. T N s  is 

borne out by a comparison of group means for Function 2, where ad ministmtive 

staff score well above the others, indicating an active involve m ent with others. 

The remaining groups all scored relatively low on t h h  dimension, suggestir~g a 

general tendency among technically groups to  operate i n  a more isolated 

, environ m ent. Notable here is the finding that Senior. A nalysts do' not appear to b e  
0 

any more active i n  com munication than their technical peers, and i n  f'act rrlay e v L p  
.* .z. 

r? 
be more isolated. 

Analysis of variance for the composite functions indlcate that group - 

differences are statistically significant a t  the .0007 level for Function 1, and 

at  the .OO 15 level for Function 2. In addition, the E T A  SQ U A H EL, coef'f'iclents 

indicate that these differences account for a reasonable amount of the total 

variance, w i t h '  Function 1 responsible for ,22% and Function 2 reflecting 20%. 

These results support the "Corn munication Patterns" construct. T W O  

significant co m posites were identified which describe i m portant diff'erences a rn ong 

the sub-group i n  the sa m ple. These differences are both statistically 

significant and conceptually m eaningful, t h u s  confirming the validity of' the 

V. The If Design C) utco m esff C onstruct 

Variables representing this construct w ere originally def'lried under t w  o 

general categories: ( 1 )  outco m es relating to  the relationship between designers 

and users (ie. corn m unication outcomes), and ( 2 )  outco rn es related to syste rn3 



perfor rn ance (ie. syste m s  outco rn es). To retaining7 consistency with previous coding 

lb the original variable se t  was re-coded using a ten-point scale to  reflect 

p d t i v e  outcomes on the high end of the scale and negative outcomes on the low 

end. These variables were entered in a Discriminant analysis identical those . 

above. The results are outlined in Table 8.14. 

Part 1 of the table indicates that no- composite functions were identified, 

which were significant a t  the .05 leveL However, one function which accounted Z 
for 82.6% of the variance did achieve significance a t  the .08 level. While this 

is not highly significant, the eigenvalue and Canonical correlation for this 

function suggested that group differences of so me i m  port were represented by this 

funchon. The eigenvalue of ,1777 indicated that between-group d&erences were 

proportionally larger than the within-group variance. The Canonical correlation 

of' .388 indicates that group differen_ces defYned by this function account for a 

38% of the total variance. Based on' these results, it was decided to  tentatively 

retain this composite for further examination. 

The composition of the function is examined in Part II of' Table 8.1 4. The 

function pr im arily reflects the occurrence of disagree m ent between 

designers and users and difficulties in defining userst information needs, wi th  

designers adssment of userst computer literacy contributing only a minor 

component. Group differences defined by t h h  function are t h u s  related to  the 

extent to which agree m ent and understanding 'is achieved between designer and user 

concerning infor [nation require m ents. This W e r e n c e  is consistek with the model 

and constitutes a valid dim ension of the oatcomes construct. The lack of 

systematic relationship w i t h  other variables indicates that some difficulty 

exists either i n  the specification and measurement of variables for' this 

construct, or i n  the m ode1 itself. 



PART I .  Summary of Discr imina~t  Functions ..<+ 

EIGEN- PERCENT OF CANONICAL - WILKS Clll - ' \ 

FUNCTION V A L U E  V A R I A N C E  CORRELATION LANULLA SUUAllEU I) .  1- ., S1G. 
" 1 .I7727 82.69 .3880448 ,81913313 16-37 'iT;liR5'; e - 

2 .03710 17.31 . 189 1486 . Vb4722H 2.W7 4 .55W 

% 

PART 11. Correlations ktwcen l)e L C U I I ~  V:r~~l:tl~lv:; :\IN; I)\:.I r . 1  I I I ~  t t . t t r t  

Functions 

VARIABLE 
Frequency of Disagreement 

111 f'f i cul t y 1 ri n n n c s : ~ l n ~  11cet1s 
C l  l criLn1 knnwlt!dl5r! ot' tlc::L~~i 
Clients def'f n i t  ion of needs  
MIS Effectiveness 
Clients'  ktiowledge of systems 
Cl ients  computer l i t e racy  

PART 111. Descriptive S t a t i s t i c s  arid A W O V A  for  Di.scrdln~i rlant. b'ur~ct. ton 1 

~ro~ramrn& Analyst 2.5260 ,09355 1 .O94?l 3 1.12981 C Adjunct -3.0669 - .47238 .97702 5.72749 .% - 
Software Support -8.3015 - .83015 .87504 4. f~0121 6 . - 
Hardware Support 2.7206 .38866 .83966 4.2 3073 
Senior Analyst -- 1.4511 ,14511 1.03076 9.56227 - 

Total - .4225 - ,00449 .98654 81.755044 
(within groups ) 

A N A L Y S I S  O F  V A R I A N C E  

Sum of' l40:1t1 I .  
Source Squat-es D . F .  S?;rtc1 !tatlo .*;ll<. 

ktweer! Croups 10.65U4 5 2.  JO 1 .  I88b , Oh= 
W i t h i n  Groups 81.7550 811 _ .9733 L 

Total 92.4054 H9 

ETA = .3395 ETA SQUARED = . 1153 . 
*-- 
-- '. 

/ 

& \.  / 
'\ / 

/ 
Table 8. 1 4  Surnerary of Discriminant Analysis of'%6il:rl Outcrxncs V:r~.lnl)le:i - - - >. - . - - - 

The A N 0 V A results for this function (Part ID) several interesthg 

differences. The highest scoring group on this function were the harciware 

specialists. Ad m inistrative personnel and Senior analysts were next highest, 

followed by progra m m ers. All of these groups report a so m e w  hat positive 

evaluation design outcomes. The adjunct and (the software support groups tended to 

assess outco m es negatively. Interestingly, m em b e p  of the soft ware s u p p o r t  group 

would also be most l ikely  to have direct contact with users, &ce it is t h e i r  



. p b  t o  solve syste m s  problems.\ The  relatively positive results for the other 

groups may t h u s  reflect some degree of insulation from t h e  actual outcomes of the  

d e Q n  process. 

These differences were significant only a t  the -06 level, indicating only 

weak support f ' o ~  the distinctions indicated. This  Is conf'irmed by the  ETA SQ U A R E D  

coef'flcient, wh!ch indicates that  only 11.5% of the v a e n c e  can be attributed t o  

group differences. 

'These results indicate only m arginal support fo r  the Ifdesign outco m es" 

\ construct. The v a h d i t y  that  might be ascribed t o  the construct appears t o  reside -- 

i n  only one or two iterris from the  or ighal  variable set. The differences - 

indicated by those variables a re  consistent wi th  the model however, and do offer 

tentative conceptual support for  the construct. Froble m s  in supporting this 

construct may be related . to  proble rns in m easuring the  construct. The use of 
-- /- 

self-report assessments of outcomes may have been ineffective in obtaining a 

val id  representation of' i r n  portant aspects. Because some indications of support. 
r- 

have been identified, the construct will be tentatively retained fo r  further 

analysis, acknowledging the need fo r  caution in interpreting f,urther results. 

Su rn rn ary of' Phase 0 rle 

The anal ses conducted in this* establish e m pirical support for  the 
' _i' 

majority of constructs outlined in Chapter Four. For most cases evidence has been 

provided to  satisfy the first two of the  three prerequisites for Latent Structure 

In evaluating each elem ent of the  rn ode1 refinements have been made t o  the 

or?ginal defrrlitions of major constructs. Statistical examination of the varia6le 

sets .Car each component. has f'acilitated the  elimination of certain indicators 

which  d id  not pass statist ical  tollerances. Discriminant h a l y s e s  -of each 

variable s e t  have enabled speciflc corn pasite m easures t o  be defined for  each 



construct. The co m posite functions derived in these analyses w i l l  constitute 

speclfic measurement relationships for  each construct, satisfylr~g the fbst 

prerequisite. 

The idenmcat ion  of significant group differences for varloi~s cc> rn prxi i te 

functions provides evidence supporting both the conceptual and statistical 

validity of thea constructs in 

co m p&te is assessed within 

question. The statistical performance of' eac 11 
3 

the original Discriminant analysis, as we l l  as by an 

additional analysis of variance for  each function. The results asses  the 

va l id i ty  of each construct by testing the  consistency of the results agairist, 

predictions from the model. The analyses t h u s  also satisf'y the secor~d 

prerequisite by establishing the statistical and theoretical v a l i d i t y  of' the 

principle constructs. 

These results indicate substantial validation f : ~ '  many of t t ~ e  conutrbuctx, 
2,' 

and a t  least marginal support for others. ib'fRk la t te r  cases, weak sup[mst r r ~  a y  - 
be associated w i t h  m easure m ent proble m s  related to  the onguial vardable:;. 

Support was weakest for  constructs whose or?gulal variable se t  i n c l u d e d  sovtml  

i tems whir,h did  not correlate w i t h  sigrlificant functions. It was dec ided  to 
> 

retain these constructs for further analysis, acknowledging potential li r r ~  itatlorlr; 

on the interpretation of results. 

P H ASE T W 0: Assessm ent of Relationships Between Cor~str~ucts 

Phase T w o concerns provision of e m pirical s u p p o r t  for t h e  r.ehtiuristtii~:; 

depicted in the model to  sats?;r 

Analysis. The technique used to  
9 

the th i rd  requirement for Latent .2tructurBe 

validate these relationships h banordcal 

correlation analysis. T h i s  procedure provides an assess ro ent of the strengt'h b r ~ d  

statistical slgnif'icance of relationships between m uWvwiate sets of* indicators 

1'90. 



3 
: f'w r , ~  rn y l e x  constructs, as well as an examination of t h e  contribution of specific 

irldicators to  that  relationship. These results provide evidence necessary t o  
-> 

d 

assess both the statistical and conceptual validity of the relationships in 

que:jti~~n. 7 
The analysis was conducted using the M A $ O V A  procedure h-~ SPSS-X t o  tes t  all* 

pozsible relationships a m ong the six constructs described in the  analyses above. i 

T h i s  was .done to  ensure that  no valid relationships were overlooked. Since i 

Canonical analysis assesses relationships between se ts  of variables, it was - 
/ 
I, 

considered necessary to  specify a m i n i m  urn of two variables t o  represent each 

cunstrwt.  Where the previous analysis identifled two o r  more functions for a 

construct, these were used directly in the analysis. Where only one function was 

identlf'ied, the variables corn posing tha t  function were used instead t o  facilitate 

the nl uhvar ia te  analysis. Although it was considered desirable t o  have a t  least  

t w o co rn posite rn easures for  each construct, the alternative all0 wed constructs . 

with only one signif'icant function to  be included i n  t h e  present analysis. Where 

the rn ode1 suggested a specf ic  causal direction i n  these relationships, the 

construct considered the llcausetl was used to  define the llPredictorll variable set ,  

wtule t h e  "effectu construct was delineated the llDependentlt set. 

The results,are described below in Tables 8.17 t o  8.2!4, which s u  m marize the  

analyses i n  w hic h slgniflcant relationships were obtained. For each, the , 
f'ollo wing infor rn ation is provided: ( 1) Eigenvalues and Canonical Correlations for 

the Canonical roots derived, (2 )  Multivariate Tests of Significance for the 

arlaly-, ( 3 )  A D i m  ension Reduction analysis indicating the  significance of 

individual Canonical roots, (4 Correlations of Predictor and Dependent Variables 

w i t h  sigruficant Canonical roots. Assessments of the va l id i ty  of' each construct 

a re  discussed separately belo w . 



L The R eh t i onsh i~  Between Fra me of R efererlce and 'I'he Burenucr*atizatior~ of' 

Syst e m s Design 

The relationship between these constructs was analysed ushg t h e  follv wing 

variables: ( 1 ) Bureaucratization of Syste m s  Design was represented by the! fYv tl 

composite functions def'ined earlier; (2)  F r a  nj e of Reference was r*e?pr*esrtlt,ed b y  

the five indicators which strongly correlated w i t h  the single composite f'uncLtorl 

for this construct (see Table 8.9). since frame of reference was cor~sidcr*ed a 

contributing factor in relation to  the bureaucratic seg rn entation of' d e a r ) ,  tt wut2 

variables were deflned a s  the predictor set, w i t h  Bureaucrbatizati, t% n cor~st.itut,ir~tr, 

the dependent set. 

The result of the analysis are presented i n  Table 8.15. Part, 1 ot' the table* 3 
describes eigenbalues, canonical correlations, and squared correhtior~s t'ort eat: t I 

- 
of five roots derived in  the analysis. Eigenvalues and variance stat.lstlcs both 

indicate that the first function accour~ts for the rrlajority of the varlarlce 

(approxim ately 20 % in the predictor variables. Canonical correlatiorbv f'or t , t ~  

five roots indicate that the f'irst. rso t  describes a relatively strwrbg 

relationship between the two constr;*ucts (correlation of .7090), w hLlc tile ottlerm:g 

represent only weak o r  n e m b l e  'relationships (all less than .35).  :;quarncd 

correlations for these results indicate that only the f i rs t  root accounts f ' ( ~ r '  a r l y  

C 

appreciable proportion of variance (50.2% compared w i t h  10.8'$', f'or t t ~ e  r~ext 

Largest function). 

Tests of sigrvficance in Part LT of the table  indicate that the cor.fmelatlon 
- 

between the two sets  of variables is slgnif'icant beyond the .00 1 level. ' I ' k h  can 

-, 
K. 

\ be interpreted to mean that  the predictor se t  of variables (ie. Frame of'  

Reference) has a statistically significant impact on the deper~dent variable set 

(ie. Bureaucratization) ( N orusis, lW5:p.224). Part IlI provides a D l  UI er~i;irJr~ 

Reduction A nalysisI1 which assesses the nu m ber of C arborlical roots w tdc I \  tra ve a 

192. 



PART I .  Llaenvalues and Canonical Corre la t ions  

Car~orr I ca 1 Percent of Canoriica 1 Squared 
Hoot Eigerivalue Variance Corre la t ion  Car-relat ion 

1 1 .0 1099 19.9595 .7U904 .5027 3'- 
2 . 12142 9.6029 , .32905 . 10827 
3 .07 5 36 5.9602 .25472 . U'lOOY 
14 .U5659 4.4756 . 33163  .O5356 
5 .00002 0.0016 .(I046 1 .00002 

PART I I .  Nult i v a r i a t e  Tes t s  of S igni f icance  

1'e:i t Value Approx .  F' I1.F. S i c .  01' F' -- 
PJ l l a i s  . 7  3466 2.41 136 25 . OOV 

t iotellf  ngs 1.2643.8 3.25704 25 .OOO 
W i l k s  .39026 2.84434 25 . 0 00 

PART 111. Dimension Heduction Analysis 

Wilks 
Roots Lar~~bds F 1I.F. :;if:. of' F 

1 t o  5 .39026 2.84434 25 . ooo 

Carioriicnl 
Variable* Hoo1 1 -- 

FYed 1 c t o r  Type of' Educat l o r ~  .34938 
Variables Previous Work Lxperience .32112 

Job Respons ib i l i ty  .94 145 
Croup Aff'l l i a t i o r i  . 6 O O f 1 6  
Tech v s  Mgr Focus of Work ,86568 

1)eperidcnt Tec l111ical Product, lon - .79'Jf>5 
Variables f'r,oJcc t Admiriistrat lor1 . 11 ' ~ I J O ~  

System Design and Analysis -.U155 I 
I n s t a l l i n g  Hardware -. 251333 
1Jser Sppport - -58456 

i 

Table 8. 15 Ca~iorilcal Corsr~elat lon Analysis of' I l e l a t l o r ~ s t ~ i l ~  Petwecn 
Frame of '  Hef'erence and ~ u r . e a u c ~ t i z a t i o r 1  of System f i l g r i  

significant impact on this relationship. The results show that only the first 

function represents a signif'icant relation between the  constructs in question. 

Part IV of the table is useful in examining the  contribution of specific 

variables i n  defining the relationship between the constructs. A m ong fram e of 
- 

reference variables, those relating to  current job responsibility, technical o r  

managerial focus of professional work, and group affiliations, figure most 

significantly, while those relating to education and previous work experience 

are only m oderbately i m  portant. A rn ong the variables fo? Bureaucratization, 



<- 
- - -- 

composites reflecting involvement in- technical prcjtiuction, user support., and 
- 

- 

3 

project ad ministratien ;ave the largest impact. This suggests that the - - --- 

6 

relationship primwily concerns dWerences in profwsiottak activit~-rektte&to 

subjectst penta t ions  to ward tec hacal or m anage- positions. Such differences- -- - 

are co&ent with the model, and clearly in M e  with 'the expectpd nature of 

this relationship. 
r - 

- 

- -  , > 

The results t h u s  provide support the validity of a relationship betwe&h,he 

Frame of Reference and Bureaucratization constructs. The relationship is both 

results t h u s  confirm the*validity of the re3ationsNp in question. 

Variables used for the frame of reference construct i n  the prevlous section 
- 

3 
were retained for the present analysis. The C o m m unication Patterns construct was 

- - 

-3 
represented by the variables which co m prised the two signifYcant functions 

deflneQ in the earlier Discriminant analysis (see Table 8.13). Frame of ref'erbence 
-- - - -- - - -  "- -- - - - - - - - - - - 

was copsidered a contributing f a c t .  to  differences i n  corn r n u n k & b n  patterns and 

was therefore defined as the predictor set. The results are described in* Tatd. 

* 
Five Canonical functions were derived, among which the first three accoupt 

for the majority of the variance. However, the dimension analysis in 

Part 11 indicates that only the first two of these 
%Su 

significant. Related eigenvalues and variance statistics Indicate that a moderate 

total of 78.1% of the variance is accounted for by these functions. Canonleal 
P 3 

correlations for the two roots (.6757 
. . and .5134) also indicate a modemte 

association between the t w o constructs. Tests of significance indicate that 
t 

-- - - - - - -- - - -- - - - - - - - - - - - - - - - - - - 

variables representing frame of reference have a signLMcant impact on 

co m m unication patterns. T h i s  'relationship was signifLcant beyonQ the .00 1 level, 
.z 

194. 



PAHT I .  Eigenvalues and Canonical Correlations 

Canonical Percent of Canonical Squared 
Root ., Elgenvalue Variance Correlation ~ o r ~ e l a t i o n  

1 .84053 54.85535 .67578 .45668 
2 .35808 23.3692 1 .51348 .26367 

PAHT 11. Multivariate Tests of Siqnificance 

Tes t Value Approx. F D.F. Sig. of F 
P i 1  la is 99718 2.42002 3 5 .OOO 

Hotellings 1.53227 2.73182 3 5 .OOO 
' i h l k s  .29544 2.60966 3 5 ,000 

?ART 1 1 1 .  Dimension Reduction Analysis 

W i l k s  
Roots Lambda F D.F. Sig. of F 

1 t o  5 .29544 2.60966 35 .OOO 

PART IV. Correlations Between Predictor and Dependent Variables 

Canonical Canonical 
Variable* Hoot 1 Root 1 

Predictor Type of Education .40986 -.31114 
Variables Previous Work Experience .23812 .22256 

Job Responsibility .67120 .42054 
Group Aff i l ia t ion .9 1753 -. 09376 
Tech. v s  Mgr. Focus ,62890 -. 18444 

Dependent Meeting-clients individually .4 1778 .03016 
Variables Meeting c l i e n t s  i n  groups .33106 .05440 

Working Alone -. 53797 .03402 
Time spent with management .66956 ,49195 
Time  spent with programmers -.05921 .304 12 
Time spent alone - -42886 .I2467 
Tech. v s .  Mgr. Socia l iza t ion .7  197 1 -.32917 

Table 8.16 Canonical Correlation Analysis of Relationship Between 
Frame of Ret'erence and Cmmunicat ion Pat t e rns  

Part 5 illustrates the relative importance of specific variables in thki 

relationship. A rn ong the fra rn e of reference set, variables rep'resenting group 

aMWiations, current job responsibility, technical vs. managerial focus, and 

type of education contributed m o s t  to m e r e n c e s  i n  corn munication patterns. The 

specific djff'erences afected. appear to  be related primarily to  socialization with 

* 
difYerent groups on the @b, involvement wi th  top management, working alone, and 

meeting with d i e p .  In other words, the results suggest a relationship between 

one's orientation and involve m ent i i ~  technical or rn anagerial activities and one's 

pattern of co m rn unication activities w i t h  clients and other staff rn e m bers. 



Such a relationship was ,predicted by the m odd, indicating that the nature of the 
3 
I 

_ relationship verified by this analysis is i n  Une with theoretical expectations. 

The results t h u s  support and validate a relationship bet w e'en t h e  constructs 

o f  rn e of referencen and lkom m unication patternsu. On bothG stat;istical and " 
theoretical grounds, it appears that a relatively strong relationship exists 

between these constructs which conforms w i t h  the expectatiorls outlined i n  ttle 

m odel. 

EL The R elationship Between Organizational Context and BureaucraLization of' 

Syste m Design 

The five c0.m posite functions obtained in the earlier Discrlminarlt analysis 
4 

were used in the present analysis to represent the BureaucratizaUon of System 

Design. Since only one Discriminant fuQ,ction was obtained to represent 

uorganizational contextw, the variables which co m prised that composite, as 

hdicated in Table 8.1 1, were adopted as indicators of that construct. The m odel 

predicts that aspects of organizational context should affect the degree of 
1. 

bureaucratization; thus,  variables associated with the form er construct were 

defined as predictor variables for this analysis, and those for the latter were 

designated as dependent. 

The results of the analysis are illustrated in Table 8.17. These indicate 

that only one canonical function was obtained, accounting for all of the varlance 

in the predictor set. The eigenvalue of .I402 for th.is root, and the canonicdl 

correlation of .3506, both suggest that the relationship defined by t h h  root 

accounts for only a s m a l l  portion of the total varlance between the-two sets. The 

squared correlation suggests that the amount of variance explained may be as L o w  

as 12%. Tests of statistical significance do indicate that the predictor 

variables do have a significant impact on the dependent set  however, suggesting 

that while the relationship is weak, contextual factors do appear affect t h e  



1- 

PART I .  Eigenvalues and Canonical Correlations 

Carro~ical Percent of Canonical Squared 
Root Eigenvalue Variance Correlation Correlation 

1 . 14020 100.0000 .35066 12296 

PART 11. Multivariate Tests of Significance 

Test Value Approx. F D.F. Sip;. of F 
P i l l a i s  . 12296 2.41 150 5 .043 

Hotel l ings .I4020 2.41150 5 .04 3 
W i i k s  .B7704. 2.41 150 5. .043 

PART 111, Correlations Between Predictor and Dependent Variables 

Canonical 
Variable* Root 1 

Predictor Size of Organization .21315 
Variables '~ Type of organization - - ,04393 

TypeofHardware * ,85783 
Indust r ia l  Sector .53294 

Dependent Technical Production - .3 1530 
Variables, Project Administration -. 05935 

System analys is  and design - .05906 
Ins ta l l ing  hardware - -89539 
User Support -. 43670 

Table 8.17 Canonical Correlation Analysis of Relationship Between 
Organizationai Context and Bureaucratization of System Design 

degree to which d e a n  work is bureaucratized. 

The specific nature of this relationship is illurtiinated in Part I V  of the 

table. A mong the predictor variables the type of computer hardware, the 

industrial sector, and the size of the organization represent the greatest 

contribution to the relationship. These appear to impact the dependent set 

p r i  m arily through activities related to instaling hard ware, providing user 

support, and technical production and progra m mhg. The negative relationship 

between these variables suggests that individuals who scored low on the .predictor 

set (indicating an organizational context tending toward flexibility) tended to  

score high on the dependent set (indicating involvement in activities related to . 

the specific variable). The results t h u s  suggest that individuals most active in 

producing and installing systems, and in providing support for users, also tend 

to work in relatively inflexible, restricted organizational settings. T h l s  



relationship is anticipated by the model, and is consistent wi th  t h e  effects , 
predicted between the two constructs. 

I 

The results of this  analysis indicate a rather weak, bu t  statistically 

significant relationship between features of the organizational context and - the 

bureaucratization of the design process. The relationship conforms to theoretical 

expectations and is t h u s  conceptually as well as statbtically valid. These 

results constitute e m pirical vdlidation for the relationship between these 

I V .  The Relationship Between Bureaucratization of Svstem Desim and 

Co m m unication Patterns - 
Variable sets for both constructs were the sa me as previously def'ined. 

Bureaucratization was defined as the predictor set, w M e  co rn rn unication patterns 

were defined as dependent, in accordance wi th  the origindl rnodeL 

The results are described in Table 8.18. Of the five Canonical roots 

derived, the results suggest that the initial. three all defYne signif'icar~t 

corn ponents of relationship between the two constructs, and a fourth &st failed. 

to reach significance a t  .05. The three significant roots account for a total of 

84.9% of the variance w i t h i n  the predictor set. canonical correlations for each 

root (.5850, .5051, and .4457, respectively) indicate a relationship of only 

moderate strength. Squared correlations for the three roots indicate that a total 

of 79.5% of the variance between the two variable sets is explained by  the three 

roots however, and multivariate tests of significance indicate that the 

relationship is significant beyond the .001 leveL These results support the 

conclusion that bureaucratic specWat ion  of design work has a slgrdflcant 

impact on the patterns of corn municati which designers participate. 

Correlations between specific and t h e  three significant functions 

in Part IV of the table provide in s igh t  into the nature of the relationship 



PART I. Eigenvalues and Canonical Correlations 

Canon ica 1 Percent of Canonical Squared 
Root Eigenvalue Variance Correlation ~ o r r e l a t  ion 

1 ,52039 39.81860 . W 7  

PART 11. Multivariate Tests  of Significance ---- 
Test Value Appro~. F' F .  Sle. of F 

P i l l a i s .  ,96399 2.7979 1 35 \ .OOO 
Hotellings 1.30689 2.85276 3 5 .QUO 

W i l k s  .32752 2.86990 3 5 .OOO 

PART 111. Dimension Reduction Analysis 

W i l.ks 
Roots Lambda F D.F. S i g . o f F  q 

1 t,o 5 .32752 2.86990 35 .€I00 

PAnT IV. Correlatlorls Between Predictor and Depel~dent Variables 

Canonical Canonical Canonical 
Variable Roct 1 Root 2 Hoot 3 

Predictor --- Meetlrlg c l i e n t s  ( ind.  1 .02227 - . ' l Y U l  -.;!IOU~ 
Variables ~ e e t i n i  c l i e n t s  (groups -. 08352 -.70571 - .0U935 

Working a-lone - .70046 .39882 -.51416 
Time with Management .75539 '-,20919 -.29211 
Time with programmers -. 4 1532 - .50808 .366 15 
Time alone -. 33332 .4 163 1 -. 4294 1 
Tech. v s .  Mgr Socializing .35252 .07077 - -48964 

Dependent Technical Production -. 93180 .324 1u - .U8129 
Variables Project Administration -. 15396 -.68775 .5735 1 

. - 
Table 8.18 

between these 

System analysis/design -. 37993 - ,67232 - . o l ~ h l  
Ins ta l l ing  hardware -. 22628 -. 18656 . 16003 
User support 

*> 
-. 28492 .33555 ,74223 

Canonical Correlation Analysis of Relatiorlship UeLween 
Bureaucratization of' System Design and Communication Patterns, 

a 

constructs. Root 1 reflect an association in which high values on 

predictor variable related to technical production ( writing spe;ifications and 

program ming) are related to low scores on involvement with top manage rn ent and 

high scores on working alone. This is consistent with the prediction indicated in 

the model that lower-level technical staff tend to have relatively few 
_d 

opportunities for interaction wi th  others, particularly with indivlduds involved 

in higher levels of manage m ent, for who m information syste rns are 'bpically a 



intended. . 
The second root describes an association in which prefActor variables 

indicating project administration and design and analysis are closely related 

with co m m unication patterns indicating involve ment with  users (both individually 

and in groups), as well as  with project staff (program mers). The results in 
< 

that, as predicted, the more qne pa%&pates in higher- level admMstrative and 

design functions, the more likely one is to interact w i t h  a diverse group of' 

individuals. These results also underscore the role of senior design 

professionals as individuals who mus t  com municate across group boundaries - ,  

especially those between system users and technical production personnel. 

Canonical root 3 indicates a relationship indicating connections between 

involve m ent in user support and prokct ad ministration wi th  co m m unicatlor~ 

patterns reflecting a tendency to work closely withothers, to have relatively 

frequent contact with  both users and top management, and to socialize often w i t h  

technical personnel. These results also reflect the need for Individuals w i t h  

responsibility for syste m perfor rn ance to have active corn m unication l i n k s  with 

various related groups. The connection between the co m m unicatlon patterns of' 

systems personnel and the provision of service to users is again reflected i n  

these results. 

A l l  three roots describe components of a relationship between the 

bureaucratic structure of syste m design and resultant patterns of' co m rn urdcatlon 
- 

which k in line with predictions from the m odeL In particular, differences In 

con m unication patterns related to specialization of function wi th in  the d e a n  

process is clearly evident. These results t h u s  indicate a relationship thzt h 

conceptually valid, as  well as statistically significant. T N s  conflrms the 

e m pirical va l id i ty  of the relationship between the two constructs. 



V. The Relationship Between Bureaucratization of System Design and D e a n  

T 001s - ' 2  
In the initial exploration of relationships a m ong constructs, no sigrrificant 

relationship was found between the five composite measures used earlier to denote - 
the ttbureaucra'.izationff construct and variables representing the use of speciflc 

0 

design tools. On further exa mination, a relationshi{,was found to  hold between a 

s m aJler sub-set of the variables originally used1 to obtain *the co m posite :n easures 

and the latter construct. It was decided to employ this smaller set  of variables 

to represent bureaucratization in the present analysis, acknowledging that this 
. - 

would restrict the interpretation placed on any relationship found. Based on 

suggestions fro m the m ode& variables representing bureaucratization w ere 

considered to be the predictor set in this analysis, and fftooLsff variables the 

dependent set. 

The results of this m odifYed analysis are presented in Table 8.19. The 

results indicate that two significant Canonical roots were found, accounting for 

a total of 82.5% of the variance in the predictor set. Canonical correlations of 

.5052 snd .4547 for the two roots suggest a moderate relationship between the two 

variable sets. Squared correlations indicate that a total of 46.1% of the 

variance between the two variable sets is accounted for by these functions. While 

this  represents o ~ l y  a moderate relationship, m ultivariate tests of significance 

' indicate that the impact of the predictor set on the dependent set is significant 

a t  or beyond the .00 1 level. While t h i s  analysis is based on a restricted set  of 

indicators for one of the constructs, there appears to  be a t  least some'basis for 

the claim that the two are related. 

An analysis of this relationship from Part I V  of the table indicates a 

com plex set of connections between the two variable sets. Canonical root 1 

describes a pattern of design activity associated with low involvement in systems 



PART I. Eigenvalues and Canonical Correlations 

Canonical Percent of Canonical Squared 
Root Eigenvalue Variance Correlation - Correlation 

1 .34286 C6.91384   SO^ ".25s~2 
2 .26066 35.66669 ,4547 1 .20677 

PART 11. Multivar1ate.Tests of Significance - 
,'- 
Test Value Appro~. F D.F. Sig. of F 

Pi llais 5750 1 2.40085 2 4 .OOO 
Hotellings .73083 2.36503 24 . O U 1  

Wilks .52400 2.3891 1 2 4 .OOO 

PART 111. ~iiension Reduction Analysis 

Wilks 
Roots Lambda F D.F. Sig. of F 

1 to 3 .52400 2.38919 24 ,000 

PART IV. Correlations Between Predictor and ~e~endent Variables 

Canonical LCanonical Canonical 
Variable Root 1 Root 2 Root 3 

a 

Predictor Planning Implementation -. 46254 . 4  1998 ,7008 1 
Variables Programming -58398 . - ,66160 - .47038 

Trouble-shooting/Support .a4342 .53 103 .08 156 

'Dependent Sys vs. Appl programming 
Variables Ma-frtt vs. New programing 

Programming experience 
Structured Programming 

. 4GL experience 
Prototyping 
Structured Design 
Design Focus 

Table 8.19 Canonical' Corre - 
Bureaucra tiza ti 

planning, extehsive involvement in software support and trouble shooting, and  

prograrn'ming. This corresponds closely wi th  the actfvities of an individual 

occupying a lower echelon position w i t h  responsibility for user support. T h i s  

pattern appears to be associated w i t h  a relatively high usage of 

fourth-generation software tools, extensive programing experience b u t  with a 
L 

fairly narrow focus of d e w n  perspective (ie. concentration on localhail 
i 

proble m s  rather than larger organizational concerns), a n  e mph- on apphcations 

development program ming, and l o w  usage of structured program ming tools. Thh 

suggests a tendency 'for there to be a relatively active use of innovative 



deve lopmen t  t oo l s  a mong individuals  a c t i v e l y  involved in providing s y s t e m s  

suppor t  t o  users,  bu t  who d o  n o t  play a n  a c t i v e  role in s y s t e m s  planning a n d  

deve lop  m ent .  

Canonica l  r o o t  2 s u g g e s t s  r a t h e r  d m e r e n t  p a t t e r n s  of des ign  tool u se  a m o n g  

a dlf'ferent group.  T h i s  root a p p e a r s  to  b e  r e l a t e d  to  low l e v e l s  of p rog ramming  

ac t i v i t y ,  bu t  a n  a c t i v e  i nvo lvemen t  in bo th  s y s t e m s  planning a n d  t r o u b l e  shoo t i ng  

a n d  suppor t .  T h i s  de sc r i be s  a c t i v i t i e s  a s soc i a t ed  with t h e  role of a higher- level  

s y s t e m s  p lanner  o r  ana lys t .  These  activities a p p e a r  r e l a t e d  t o  u s e  of des ign  

t oo l s  speci f ica l ly  in new s y s t e  m a n d  new app l ica t ion  d e v e l ~ p  ment ,  b u t  wi th  f a i r l y  

signif'icant use  of  s t r u c t u r e d  program ming techn iques ,  a n d  little e x p e r i e n c e  wi th  

four th -genera t ion  a n d  pro to typ ing  tools.  

T h i s  i n d i c a t e s  t h a t  indiQduals who are in posi t ions  o f  responsibi l i ty  
7 *  

concern ing  s y s t e m s  des ign a n d  planning t e n d  t o  r e l y  o n  more t r a d i t i o n a l  des ign 

t oo l s  a n d  h a v e  less e x p e r i e n c e  a n d  invo lve  m e n t  wi th  n e w e r  des ign  t echn iques .  The  

t endency  i nd i ca t ed  h e r e  f o r  s y s t e m s  p lanners  t o  have  less f a m i l i a r i t y  wi th  n e w e r  

des ign t e chn iques  rn a y  h a v e  s o m e  bea r i ng  o n  t h e  p rob le  m s  which u s e r s  r e p o r t  in 

g e t t i n g  t h e k  i n f o r  rn a t i o n  r equ i r e  m e n t s  s a W i e d .  

I t  is e v i d e n t  t h a t  some re la t ionsh ip  c a n  b e  d e m o n s t r a t e d  b e t w e e n  a sub-set  

o f  t h e  l lbureaucra t i za t ion l f  va r i ab l e s  a n d  t h o s e  r e p r e s e n t i n g  t h e  u s e  of speciflc 
.7 

design tools.  Dis t inct  p a t t e r n s  of des ign t o o l  use  are c l e a r l y  r e l a t e d  to  

dif ' ferent  areas o f  p rofess iona l  responsibi l i ty  within t h e  des ign  process ,  as t h e  

or-al m ode1 had p red ic ted .  T h e  results of this ana ly s i s  t h u s  i n d i c a t e  a 
L 

specitYc re la t ionsh ip  b e t w e e n  t h e  bu reauc ra t i z a t i on  ofL s y s t e  m s  des ign  a n d  t h e  use  

o f  specFfYc des ign tools.  The  re la t ionsh ip  def ined  'by this ana ly s i s  t h u s  a p p e a r s  

t o  b e  bo th  s t a t i s t i c a l l y  a n d  t heo re t i c a l l y  valid, a n d  c a n  t h u s  b e  a c c e p t e d  for 

f u r t h e r -  analysis .  In con f i rming  t h i s  re la t ionsh ip  how e v e r ,  li mi ta t i ons  i m  posed by 

t h e  r educed  var iab le  set used i n  t h e  ana ly s i s  are acknowledged .  



VL The Relationship Between Design Tools and Corn m'unicatlon ' P a t t e  
- - 

Variable sets representinu the two co&cts 3.n th i s  analysts w e m  deflnad - . - 

y" 

previously. - Because the m o d e l  suggests that w e  of sgeciflc d e s i p ~ t o o l s  di ay - - 

affect patterns of corn rnunication between designers and users, irrdhcatorsfor the- - -- 
h 
former construct were idenwed as the predktor set. for this analysis and items 

* 

representing the Utter construct were denoted as dependent, The result3 G!' t h e  - -  

,==- 
)PART I. Eigenvalues and Canonical Correlations 

PART 11. Multivariate Tests of Significance 

Test Value Approx. F D.F. Sig. of F 
Pillais ,94066 1.57 182 56 .007 

Hotelf ings 1.2271 1 1.60589 56 .005 
Wilks .34343 1.60412 56 .006 

PART 111. Dimension Reduction Analysis 

Wilks 
- Roots Lambda - F - D.F. Sig .  of F - 

' 1  to 7 .34343 1.60412 56 006 
2 to 7 .49739 1.37586 42 067 
3 to 7 .68512 1.02459 30 .435 
4 TO 7 - .81919 .80469 * 20 -707 
5 TO 7 .89386 .75564 12 .695 
6 TO 7 -94157 -81497 6 .560 
7 TO 7 -97789 .91568 2 ,404 

PART IV. Correlations &tween Predictor and Dependent Variables 

Canonical Cenonlcal 
Covariate Root 1 Rwt 2 

Predictor SYS vs= A w l  vrograt~~ing - ,07583 . -. . - 

Variables &int vs.- #ew progranrlng - -00036 - -66902 
Programmlr,g experience .28707 -.62219 
Structured Prograsrring - . a 5 2 0  .46313 
4Gt experience .41117 -.24349 

, Prototyping -. 15620 - .40098 
Structured Oesign - .-4 1512 .63794 
Oesigrl Focus -. 78799 - .U5903 

f l .  I 

- - ) 10 
Variables Meting clfents [groups1 - -07074 - .M864 

Table 8.20 Canonical Corrhlation balysis of Relationship Ebetvcen hitsign 
Tools and Ummnication Patterns 



The analysis identified seven Canonical roots, of which only the first  two 

appear to  represent statistically significant corn ponents of relationship. The 

re  rnaining roots have low eigenvdlues and account for a re la t ive ly ,  s m a l l  

proportion of variance in the predictor set. The number of roots derived may be 

an indication of a very complex relationship, wi th  several sources of variance. 

This  is also indicated by the variance statistics, which reveal that  only 67.2% 

of the varLance in the predictor set  is accounted for. 

Canonical correlations of .5563 and .5234 for the two functions suggest a 

rn oderate relationship between the two constructs. Statistical tests reveal a 

significance level of approximately .005, indicating that differences on t h e  

design tools variables have a signif'icant impact on differences in com munication _ _  

patterns. Squared correlations of .3095 and ,2740 for the two Canonical roots can 

be interpreted to mean the a total  of 58.3% of the variance between the two 

variable sets is explained by the relationship defined by these functions. These 

results suggest a relationship between the two constructs that is of moderate 

strength and i m  portance. 

The nature of that relationship is revealed in Part *IV of Table 8.20. The 

first root is strongly associated wi th  design tool variables indicating a broad 

perspective within the design process, relatively little use of structured design 

and structured progra m ming, considerable experience with fourth generation 8 

software, and a high  level of program ming experience. This describes the use of 

non-traditional design tools, and is associated wi th  com m unication patterns 

indicating a .strong tendency to work directly wi th  other individuals, including 

both managerial personnel and. other technical personnel. A s  the model predicts, 

the  use of non-traditional design tools appears to be associated w i t h  more active 

and diverse co m m unication contacts. 

T h i s  interpretation is examination of the second root. Design 

205. 



tool variable's associated wi th  t h i s  root indicate an emphasis on 

systems/ m aintenance progra m ming as  opposed to  application develop rn ent, a 

relatively low level of progra m ming experience, significant use of strwtur*ed 

tools for progra m ming and design, and little use of prototypirtg. This clearly 

describes a traditional pattern of design tool use. Th i s  is associated with 

corn munication variables denoting primary relationships wi th  other1 techrlical 
P 

personnel, a high tendency to work alone, and very low contact with clients. 

Those :ghose work requires use of traditional design tools t h u s  appear t o  ref'lect 

relatively impoverished corn munication patterns, as the model predicts. 
b 

These results indicate a significant relationship between design tool use 

and co m m unication patterns. The results de m onstrate a significant relatior~sttip 

between these constructs, and indicate the theoretical validity of that 

connection. The results t h u s  provide empirical validation for the relationship i r~  

b = *  
question. 

VII. The Relationship Between Desi$n Tools and Co m m unicatiorl Outcofr~ es 

Although the lldesign outco m esll construct was only marginally supported by 

the earlier Discriminant analysis, that construct p l a y s  an important role w i t h i n  

the original m ode1 as  an indicator of the i m pact w Nch co m m unicnfkm patterw 

have within the design process. For that reason, an eff'ort was made to Ider~tif'y 

a t  least a portion of the original variable se t  which would indicate a 

relationship w i t h  other constructs. T h i s  was done under the assurnptJon that 

proble m s  in measuring this construct may lie a t  the heart of' the dLf'f'jcultie3 

encountered earlier. 

A t t e  m p t s  to de m onstrate a relationship between de*n outco rrr es and ut,herb 

constructs using the original variable se t  (see Table 8.14) proved fk.uitiew. 

Using a sub-set of variables specifically identifled as  "C o rn rn unication 0 utco r n  euw 

however, a relationship of a t  least marginal import was identified between thh 



s e t  and the design tools construct. It was decided t o  partition the  original 

IJ eslgn 0 utco rn e s  construct into two distinct co m ponents, one concerning 

C o rn rn unication 0 utco rn es and the other concerning MIS 0 utco m es. The present 

ana lys i s  reports the results of a Canonical correlation analysis t o  deflne the 

relationship between C o m m unication 0 utco m es and Design Tools. 

Variables for Corn m unication Outcomes were used in  the  analysis as the .  
-5 

pendent variable set. The Design Tools construct was represented ,by the  sa  rn e 
- 

variable se t  a s  i n  the previous analysis, and was deemed the predictor set. The 

results of the analysis ar'e rovided in Table 8.21 below. O f  three Canonical P 
roots that  were derived, one appeared t o  represent the ma@r proportion of 

variance in the predictor se t  (66%).  Eigenvalues for  the three functions 
- 

indicated that the re  rn aining roots did  not represent any appreciable portion of 
~- 

the variance. T h i s  was supported by the  dimension reduction analysis (Par t  ID of 

the table), which sumested tha t  only the first function was even close t o  being 

significant. The significance level of .069 Mdicates tha t  the predictor se t  has 

some impact on the dependent variables, b u t  that  the relationship is clearly a 

weak one. 

The Canonical correlation of .3852 for  the first  root also suggests a weak 

relationship. A squared correlation of ,1463 indicates that  only a s m a l l  portion 

of the varianc? between the  two constructs (ie. 14.6%) is explained by the 

def'med relationship. The connection between the two constructs is therefore only 

rn a r p a U y  significant. The results do indicate however that  some basis for 

asseciating the two variable se ts  is present. Given the likelihood of measurement 

problems associated with the outcome indicators used here, it is possible tha t  

t he  actual relationship between these constructs is much larger, b u t  is masked 

here due to  inadequate data. There is no direct indication in the  data however to  
- 

suggest that  this is actually the case. 



PART I. Eigenvalues and Canonical Correlat ions 
' 

Canonical Percent of Cancmica 1 ' S y u ~ r e d  
Root Eigerlvalue Variance Corr'elat ion CorrSelaL tor1 

1 .17 147  66.01 195 .38259 , 1 4 6 3 7  
2 .08674 33.39134 .28252 .07981 
3 .00155 .5967 1 .03934 . 00 1 5L1 

 PAR^ 11. Mult ivar iate  Tests of Signif icance 

Test Value Approx. F .  . SIB. - c ) t ' F  - 
PI l l a i s  .22774 1.60404 12 .n r I 

Hotellings .25976 1.70288 12 . Ob I 
Wilks .78428 1.69900 12 . Ot)O 

PART 111. Dimension Reduction Analysis 

W i l k s  
Roots Lambda F D.F. Sig. 01' F 

1 t o  3 .78428 1.6'9'300 12 . 0 6 y  

PART 1V. Correlat ions Between Prsedlctor arlcl Ueper~der~t Varlabltr$ 

Carlonical 
Covariate -Root I 

Predictor Sys  v s .  Appl. Programnllng . '12429 
Variables Malnt . v s .  N e w  prograrnmlr~g .44820 

Structured Progran~ming - ,80406 - . '1 8850 
I 

4GL experience 
,$ 

Dependent C l i e n t ' s  de f in i t i on  of  n e e d s  .66 100 
Variables Frequency of disagreement -.7357 1 

~ a h l e  8.21 Canonical Correlat ion Analysls of' He1ation:;tlip Betw~.f1rl lh*::!~!! 
Tools and Co~nmunicat ion Outcomes 

One reason for suggesting that the relationship may be larger than the 

results indicate is the clarity of the theoretical association revealed in Part 

IV of the results. The predictor variables most closely associated with the , 

canonical root identifled above ixzlude very low use of structured program mLng 

techniques, extensive use of fourth-generation development tools, and 

considerable e m phasis on procedures for new systems and application develop rn enl. 

These are  strongly correlated w i t h  outcome measures indicating a very h i g h  rating 

of clients1 ability to def'ine their inform ation requlre m ents and a very low 

incidence of disagreement between desigrier and user. In these terms, there 

appears to  be a clear association between the use of recent non-traditional 

d e n  tools and the presence of positive co m m unlcatlon outcorn es between 

designem, and users. Conversely, failure to use such tools can b e  interpreted to  



be associated with significant problems in defYning information needs, and in a 

high incidence of disagree m ent. These relations square well with expectations 

fYom the model, and offer tentative indication that the rel&Aonship deflned 

here, although statisUcally weak, Is consistent with the model, 

Lacking strong statistical support, the best that  can be said regarding the 

relationship between design tools and co m rn unication outco m es 

to conform to conceptual expectations, and that measurement 
.,?+@'' 

mask the presence of a stronger association. Witbdiut evidence 

supposition however, we can only indi'cate a weak relationship 

is that it appears 

problems may well 

t o  assess this 

between these 

constructs. 

V I l L  The Relationship Between Corn rn unication ' 0utcom es and MIS 0 utcom es 

Having partitioned the Design Outcomes construct into two distinct variable 

sets Fn the previous section, it was of interest to determine the extent to  which 

the resubng sub-sets of variables were related. An analysis was conducted using 

the Co m m unication 0 utco rn e variables defined in Table 8.14 a s  the predictor set, 

and the remaining MIS Outcome indicators a s  the dependent set. The results of 

this analysis are  illustrated in Table 8.22. 

Two canonical roots were produced in the analysis, accounting for the entire 

range of variance i n  the predictor set. While the eigenvalues for the two 

roots indicate that the first encorn passes a considerably larger pmportAon of 

variance, bhe dimension reduction analysis in Part III suggests that  both roots 

are statisticRUy significant. The Canonical correlation of .7282 for the first 

mot de rn onstrates i ts  considerable i m  portance in definFng the association between 

the two variable sets. The second root reflects a Canonical correlation of only 

,3699. Squared correlations reveal that the f'irst root accounts for 53% of the 

variance between the two constructs, while the second explains only 13.6%. 

Together the two functions account for nearly 70% of the variance between the two 



PART I. Eigenvalues and Canonical Correlations 

Canonical Percent of Canonical Squared 
Hoot Eigenvalue variance Correlation ~orrelatlon 
' 1 1.12939 87.68646 72827 53038 
2 ,15860 12.31364 ,36990 . 13689 

PART 11. Multivariate Tests of Significance 

,Test Value Approx. F D.F. Sig. of F 
Pillais .66727 10.26392 8 ,000 

Hotellings 1.28799 12.87989 8 ,000 
Wilks .405$3 1 1.55674 8 . 000 

PART 111. Dimension Reduction Analysis 

Wilks 
Roots Lambda F D.F. Slg. of F 

1 to 2 '.405331 11.55674 8 .I1110 
2 to 2. .49739 4.33502 3 .007 

PART IV. Correlations Between Predictor and Dependent Variables 

Canonical Canonical 
Covar la t e Root 1 Root 2 

Predictor Clients understanding of design .95806 - .28656 
Variables Frequency of disagreement -3997 1 .9 1664 

Dependent Clients computer literacy .84676 - .05443 
Variables clients understanding of systems ,87734 -. 36877 

Problems deqining user needs .56726 .73193 
MIS effectiveness .0963 1 - -02060 

Table 8.22 Canonical Correlation Analysis of Relationship Between 
Communication Outcomes and MIS Outcomes 

variable sets. Statistical tests indicate that the relationship defhed between 

the two constructs is significant beyond the .001 leveL 

The relationship is dominated by the first Canonical~root. A mong the 

predictor variables, the indicator for clients1 understanding of the designers1 

work loads particularly heavily on th i s  root, while the Indicator for occurrence 
0 

of disagree ments is substantially lower. High scores on these Indicators appear 

to  ,be associated w i t h  s i m i l a r l y  high scores on Indicators for users1 computer 

literacy and clientst understanding of their systems, and considerably lower 

scores on the variable for difficulty in def'ining clients1 information needs. 

The second root appears to be most strongly associated wi th  the occurance 

of disagree rn ent, and negatively associated wi th  clientst understanding of the 

designers1 work. Among the dependent variables, these indicators appear related 



most s t rong ly  wi th  h igh  l e v e l s  of diffYculty in defYning c l i en t s1  

n e e d s  a n d  low l e v e l s  of c l i e n t s t  unde r s t and ing  of t h e i r  s y s t e m s .  T h e  results for 

bo th  C a n o n i c a l  r o o t s  are c o n s i s t e n t  wi th  t h e  a r g u m e n t  p r e s e n t e d  in d e v e l o p i n g  t h e  
1 

or ig ina l  mode l  t h a t  t h e  d e g r e e  t o  which d e s i g n e r s  a n d  u s e r s  are able to  

unders tand  o n e  a n o t h e r s t  n e e d s  wi l l  affect t h e  q u a l i t y  of t h e  s y s t e m s  u l t i m a t e l y  

produced.  

T h e r e  is, i n  s u  m mary,  a s t r o n g  r e l a t i o n s h i p  b e t w e e n  t h e  two sets v a r i a b l e s  

a s s o c i a t e d  with Com m u n i c a t i o n  0 u tcom es a n d  MIS Outcomes .  T h e  r e l a t i o n s h i p  a p p e a r s  

to be b o t h  s t a t i s t i c a l l y  a n d  t h e o r e t i c d l y  val id ,  a n d  so' w i l l  be r e t a i n e d  as a . 

f u r t h e r  r e f inemen t  t o  t h e  m o d e l  u n d e r  e x a  mina t ion  he re .  

Su m rn a r v  o f  Phase  T w o 

T h e  series o f  a n a l y s e s  d e s c r i b e d  a b o v e  provide ,  a c c e p t a b l e  l e v e l s  of 

e m p i r i c a l  s u p p o r t  f o r  a m acjority of t h e  e x p e c t e d  r e l a t i o n s h i p s  a m o n g  m ajor 

c o n s t r u c t s  in t h e  model. In a d o p t i n g  a n  e x p l o r a t o r y  a p p r o a c h  to  t h Q  por t ion  of 

t h e  s t u d y ,  we h a v e  b e e n  a b l e  t o  d e f i n e  a n d  obtaFn s u p p o r t  for s e v e r a l  

r e l a t i onsh ips  p r e d i c t e d  in t h e  model,  as well as o t h e r s  which w e r e  n o t  or ig ina l ly  

i den t i f i ed ,  b u t  which a p p e a r  c o n s i s t e n t  w i th  t h e  s p i r i t  of t h e  model. This  

a p p r o a c h  t h u s  e n a b l e s  s e v e r a l  r ev i s ions  to  b e  i n c o r p o r a t e d  i n t o  t h e  model, while  

a s s e x d n g  t h e  e m p i r i ca l  va l id i ty  of its. c o  m p o n e n t  re la t ionships .  

Many of t h e  r e l a t i o n s h i p s  p r e d i c t e d  b y  t h e  m o d e l  r e c e i v e d  c o d d e r a b l e  

s u p p o r t  P o  m this analys is ,  p rovid ing  initial i n d i c a t i o n s  of t h e  m odelts 

e f f e c t i v e n e s s  in desc r ib ing  unde r ly ing  r e l a t ionsh ips  i n  t h e  d a t a .  S ign i f i can t ly ,  

t h e  c o n s t r u c t s  which h a v e  b e e n  mos t  s t r o n g l y  va l ida t ed  are t h o s e  most c e n t r a l  to  

t h e  m odel. Notable  a m o n g  t h e s e  are r e l a t i o n s h i p s  b e t w e e n  F r a m e  of Refe rence ,  

B u r e a u c r a t i z a t i o n  of S y s t e  m Design, a n d  C o m  m un ica t ion  P a t t e r n s ,  which f o r  m t h e  

c e n t r a l  c o r e  of t h e  m o d e l  a n d  d e s c r i b e  t h e  f u n d a  m e n t a l  ele m e n t s  of t h e  

c o  m m un ica t ion  p r o c e s s  within t h e  des ign  c o n t e x t .  O t h e r  r e l a t i o n s h i p s  i n  t h e  model 



describe contextual or secondary forces. Among these, Organizational Context and 

Design Tools both received weaker support in the analysts, but.sufficient to  
,r& 

%- 

jusm continued analysis. One expected relation not supportedby the analysb - \r. e% .. 
3 

was that between Com munication ~ d t t e r n s  and Design Outcomes. TNs is an i m  portent 

linking relation in the m odel and the failure to find support for it was 

unfortunate. With other constructs strongly supported, it see m ed unlikely that 

this relationship should not be validated. The suggestion has already been made 

that measure m ent problems associated wi th  both corn m unication and syste ms outxom es 

may mask any relationship that m i g h t  exist between these constructs. It was 

therefore decided to  proceed w i t h  further testing of the model wi th  tkts reliltJon 

tentatively in  place, as a means of determining whether, on the whole, the model 

could still be e rnp&cally supported. t 

The results of t h i s  pornon of the analysis t h u s  support a refined ver.slon 

of the origFr~al m odel which depicts a nu m ber of specif'ic relationships a rn ong the 

principal construck. The refined model developed on thb basis is illustrated i n  ,, 

Figure 8.1 below. based on the analysis of relatlonshlps described above, t h e  

Qure describes a co m plex interaction a m ong the m ajor c o m ponents, suggesting 

that individual frames of reference and ele m ents of the organizational context 

both contribute to the bureaucratic seg m entation of design work. Such 

segmentation, along wi th  the use of specific design tools, contributes to the 

creation of specific co m m unication patterns, which ultimately affect the outco rr~ e 

of t h e  design process. , W e t u r n  now to  an evaluation of tkLis refhed m odd. 

, ,* .- 
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FIGURE 8.1 Major Relationships Between constructs Conf inned by Phase 2. 
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Phase Three: Latent Structure Analysis of the Model 

Having provided specific operational definitions for each of the ma&r 

corn ponents of the model, and having provided empirical vdlidation for both the 
3 

constructs and t h e i r  interrelationshi$s, we have now satisPied the basic 

prerequisites for Latent Structure Analysis, and are  now able t o  f'inally assess 

the effectiveness of the m ode1 using that technique. This section reports the 

results of this final portion of the analysis. 

In corn parison to the lengthy preparation for this analy the assessment 
F T* 

of the model using Latent Structure Analys i s  is a relatively simple task. The 

computer program used to  conduct t h i s  analysis w a s  the structural .equations 

progra m kno w n as I1E Q SI1. T h i s  progra rn provides esti m ates of structural para m eters 

for equations describing relationships a rn ong sets of interacting variables. 



Parameter estimation is conducted on the basis of data provided by t h e  

researcher, following a particular speclffcation of pre-def'ined relationships 

(ie. a structural model) among the variables involved. The program defines the 

best posdble solution for t M  specified relationshlps, and then tests the 
d 

Itgoodness of fittt between the solttion obtained and the actual data provided. In 

this way the program provides a basis for assessing how well the specified model 

describes the underlying structure of the Qata provided. 
\. 

i 
4 

The E Q S  program requir+ three basic types of information to  conduct an 

analysis. The Plrst is the specflcation of the model to  be teste$ in the form of 

a l l m  easure m ent m odeltt specifying: ( 1)  relationships between observed variables 
\ 

(for which actual data has been collected) and any latent (or un-measured) 

constructs defined i n  the model, and (2)  the proposed relationships linking ,,., 

various latent constructs. These relationships are specified in terms gf 

equations which describe the structural relationships assu m ed t o  hold the 

data, and indicate which para meters are to  be estimated by the program. ~rovis ior~ 

of this information translates the model under examination into mathematical 

form. 
- 

For the present analysis, a rn easure ment m odel was specified as  f'ollows: 
I - 

Based on the results of the analysis in Phasex 2, variables which loaded heavily 
6r' 

on significant cannonical roots were selected as  indicators for each of the ma@r 

constructs. In general, these were the same variables originally defined as  

indicators for these constructs, b u t  included various ref'ine rn ents suggested by 

the analyses above. A s u  rn m ary of the specific i t e  rn s used to  specify each 

construct in the m easure rnent m odel is outlined in Table 8.23. 

To conclude specification of the measure rnent model, each of' the 

relationships assumed in the model (see Figure 8.1) w a s  also def'ined. FolZowing 

procedures defined in the EQS manual (Bentler, 1985), these relationships were 



Variables Cor~struct 
Type or Education 
Yr.evious Work Experlerrce F'ra~nt? 01' 
Tech vs. t@r Affiliation Ref'erence 
Focus of Work 

~cchnicel Product ion 
Project Administration 
System analysis and design 
Inntaline llardware 
User Support 

Time spent with clients (ind. 
Working alone 
Time spent with top management 
Time spent, with programmers 
Tech. vs Mgr. Socialization 

Syst. vs. Appl. Programming 
Structured Programming 
4CL Experience 
Design Focus 

Frequency of Disagreement 

Dureaucratizaton 
of system design .-L 

Communication 
Patterns 

Uesign 
Tools 

Communication 
Outcomes 

Difficulty defining user needs MIS outcomes 

Table 8.23 Measurepent Model for Latent Structure Analysis 
(Based on Results of Phase Two) 

specifled as  additive, linear relations (an assumption of the EQS procedure) in a 

for rn similar to regression equations. The structural para m eters for these 

equations (analogous to  Beta weights or regression coefTicients) were left t o  be 

estimated by the procedure. The se t  of structural equations used to  represent the 

rn ode1 i n  Figure 8.1 is described i n  Figure 8.2 below. 

k 
Bureaucrat1 za t ion  = (*)Frame o f  Reference + (* )Organi za t iona l  Context 

Comnunication Pat terns = (*)Frame o f  Reference + ( * )Bureaucrat izat ion + 
(*)Design Tools 

Design Tools = ( * )Bureaucrat izat ion 

~omnunl i a t i m  O u t c m s  = (*)Connuni ca t ion  Pat terns + (*)Design Tools 

MIS Outcomes = (* )Comuni ca t ion  OUtcomes k 

Flgure 8 . 2  Representation o f  S t ruc tura l  Equations used i n  La ten t  Structure  
Analysis (Based on Model i n  F iqure  8.4) 

T h e  second piece of information required to  r u n  EQS is an input data set. 

Several options are a h a b l e  as  appropriate input to  E QS, including raw data, or 



/ - --' . L a, 
__-! 

correlation or covariance matrices. In the present case, it was decided to  use a 

correlation matrix describing Pearson R coefficients for each of the observed . 
t 

variables specifled in Table 8.23, since t h i s  was eddly generated usi.tj& SPSS-X \ 
output procedures. 

1 

The final item of input for the EQS program was t h e  selection of' proce~urial 
0 

specifkations for the analysis. The flrst of these was the definition of a 

method by which the progra m would estimate structural parameters. E QS has a 

variety of different procedures, each using a somewhat differept analyacal 

met&d. For the present analysis, the most general method - t t~eneral lzed Least 
# 

Squarest1 - was selected. The second specification involves definition of 

assumptions regarding the distributional charac,teristics of the' data. The 

assum p tJm that  the data were normally distributed was adopted for this- analya .  

With these items specifled, it was possible to. finally undertake a formal 

9 
assessment of the model described above. The results of the analysis are 

described below using three major co mponemts of the output from the E OS program. 

Since E Q S operates under specific assu m ptions regarding the dbtributional 

characteristics of the data set, a fht step in reviewing the results of the 

analysis'is to  determGe if these assumptions have been violated. Any 3ignlflcant 

departure from the assumed distribution w i l l  affect the interpretation of the 

results. E Q S provides information to  test  distr$t$tional &wu m ptions i n  the for m 
. 

of frequency distributions and statistics describing the range of residuals 

resulting fro m the estim ation of structural equations. Irn portant criteria here 

have to  do wi th  the distribution of residuals as well a s  their relative 

magnitude. In the present case, a distribution of residuals that is approximately 

normal indicates that  the assumption of normality in the data se t  not been 

violated. The magnitude of the r k i d u a l s  also serves to  assess departures from 

normality, as  well as to provide an initial indication of the overall 



effectiveness of the solution that h a s  been developed. Relatively s m a l l  v@es . 
among the r e s i d u a  can be interpreted to  indicate that the solution describes 

, the basic structure of the data relatively effectively. 

Figure 8.3 below illustrates the distribution of standardized residuals 

produced by the EQS analysisr The distribution appears close to  normal, 

indicating that distributional assumptions about the data have not been violated. 

The E QS progra m dlso calculated a value for the "average absolute standardized 

residualI1 as an estimate of the relative magnitude of the residuals. The value 

for t h i s  statistic was 0.1520, indicating that, on average, differences between 

t h e  actual values for variables in the analysis and values based on the estihated 

strbctur+al equations m odel w ere relatively s rn all. This  provides further - 
indication that distributional assumptions have not been violated, and also 

suggests that the estimated m odel was relatively successful in describing the 

basic characteristics of the data se t  
1 

Figure 8 .3  D ls t r lbut lon  o f  Residuals from Latent Structure 
Analysis 



The second component of the EQS output describes the Generalized Least. 

Squares solution for the linear equations which constitute model. Part of thh 

output consisted of an I1Iterative Sum maryw describing each o f  the phas& of' 

analysis the program went through Fn attempting to  provide art eff'ective solution. 

An important criterion here is' whether or not the program was actually able to  

llconvergell and provide a co m plete solution. The iterative s u  m m ary also contnir~s 

sta&tics indicating the absolute degree of change a m ong the para meters being 

estimated for each iteration. T h i s  statistic provides a useful Lndicator of t he  

extent to which the v&Ges of parameters are altered as  the program searbches' forb k$ 

an appropriate solution. In general, the larger the degree of change indicated, 
r'n 

the greater the difficulty the program had in  obtaining an effective solutiori. 

Bentler (1985) suggests that the terminal value of tNs statistic should re m a i n  
0 

below -001, if the results are to be trusted. Another statistic, the llalpt-lafl 

coefficient, can be interpreted as  an indicator of whether the program had  

m c u l t y  i n  finding a solution. Values departing significantly from 1.00 a r e  

generally taken as  an indication of difficulty. 

The iterptive s u  m mary from the EGIS analysis is reported i r i  Table 8.24 below. 

A s  the results how, the program \!as able t ~ ,  converge t o  a solution i n  only two 3 
iterations. T h i s  suggests that little difficulty was experienced i r ~  deriving an 

effective solution. The terminal value for the absolute parameter chan& 

statistic w a s  . O ~ O O O Z ,  well below the cutoff value of .001, indicatirig that the 

magnitude of the changes necessary to obtain a solution were very small irdeed 

\ 8. Farame t,er 
%ration Abs. Chanp;? A 1  ptla 

1 .(J5595!, 1 . ( I 0 0  

'Program converged a f t e r  2 i t e r a t i ons .  
8 

T a b l e  8 . 2 4 '  I t e r a t i v e  S u m r y  9f' Latent :;t,r.uct.lJre k r ~ ! y : ! l : ,  



and that the final solution was arrived a t  wi th  r h t i v e  ease. The alpha 

coefficients for the two iterations were both 1.00, again ind&ating no 

dlfTiculties in optimizing the solution. 

The solution itself is described in Table 8.25, which describes the 

pard meters assigned to  each of the major structural relationships identified in 

the final solution. These para m eters *can b e  interpreted t o  indicate the relative 

strength of the relationship in question. Thus, for exa rn ple, the frame of 

reference construct has a proportionally larger impact on co rn m unication patterns 

(para meter of 1.0 15) than do either the bureaucratization of syste m design or the 

use of specific design took (both 0.528). Similarly, the solution indicates that 
\ 

co m rn unication patterns affect co m m unication outcom es (0.74 1 ) relatively more than 

does design tool use (0.391 ). A rn ore graphic representation of these 

relationships is presented in Figure 8.4, which illustrates the final "Path 

Diaparnlf produced by the analysis. 

Re la t i cnsh ip  - 
Frame of Referent? X Euresurr .a t lza t lon 
Frame of  Reference X Cr?rnrnunicar-lor] P a t t e r n s  

-Con tex t  X Bureaucra t l za t lon  
B u r e a u c r a t i z a t l m  X C x m m l c a t l o n  P a t t e r n s  
Bureauc ra t i za t ion  X Leslen Tcols  

Design Tools X Ccmmtmication F a t t e r n s  
Ccmrn~inlcation F a t t e r n s  X Cc;~milnlcatlon Outcomes 
Communication Outcomes X MIS Outcomes 

Parameter 
1.923 
1.015 
2 . 5 7 9  
0 .528  
l . O f l C )  
0 . 5 2 8  
0 . 7 4  1 
1 .ooo 

Table 8 . 2 5  Su~mary  of  Gene:,alized L e a s t  &tares  So lu t ion  f'or ~ a t e n t  

J S t r u c t u r e  Analys is  
- .  irie most important p a r t  of the analysis, of course, is the 

I 

of the effectiveness of this solution in describing the underlying 

actual assessrn ent 

structure of 

t h e  data. E QS provides two major indicators to  assess the "goodness of fit" of., 

t h e  3 ~ 4 ~ 1  derived in the  analysis. One is a test of fit based on a Chi-Squared 

s t a t a m .  ' d u e  this test is the m a t  frequently used, it h a s  been .criticized a s  

b-g ~: ier ly  sensitive to  the s ize  of the sample relative to  the number of 

para to eters being estimated (:a rn es. et al, 1984). Bentler ( 1985) suggests an 2 - 
alternative test,  known as t h e  "Bentler-Bsnett tlormed Fit Indexn which is not 



7 

dependent on sample size and is thought to provide a more effective indicator of , 

the effectiveness of the structural equation solution. The index is devised to  

indicate increasing degrees of fit as the value of the, index approaches 1.000. 

Bentler ( 1985) suggests that  values in the .90 range are ndesirable~. 
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FIGURE 8.4 "Path Diagram" C o n f i n e d  by L a t e n t  Structure Analys is  
(indicating structural parameters) 

In the present analysis, both tests indicate a fairly strong fit between the 

model specif'ied above and the actual.structure of the data. The test value f'or 

the Chi-squared independence test in this case is 7929.307, based on 231 degrees 

of f'reedo m .  Sample chi-squared statistics below this value i n d i c a t e ~ ~ ~ o s i ~ v e  
rP 

fit between the model and the data. The sa m ple value for this analy&' was 

9 1G.000, based on 2 19 degrees of freedo rn. T h i s  value indicates a positive fit 

that is significant beyond the ,001 level. Th i s  result is confirmed b y  the 
.& 

BenUer-Bonett fit index of .905, indicating a strong degree'uf flt between the 
? 

m ode1 and the data. Both tests t h u s  provide strong indicatior$ -that the m ode1 
. , 

specified above accurately describes the underlying structure of' the available 

data. The pattern of relationships that was proposed to exist a m ong the various 



cor~structs can t h u s  be interpreted to  provide a relatively good description of 

factors and processes affecting corn m unication in the design context, a t  least to  

the extent that the data used in this s t u d y  provide valid measures for these 

constructs. 

The results of the final Latent Structure Analysis indicate considerable 

$upport for the model. The analysls indicates that a solution for the structural 
ija 

equations describing the model was achieved wi th  relative ease, and that the . 
solution provided a high degree of fit with the data provided. The results 

indicate 2ositive support for the m ode1 as a description of factors and processes 

affecti!~g corn rn unication within the design context. The various co 1'1 ponents and 

relatimships defined by that model, whlle surely not describing the entire se t  

of relevant forces, does appear to  reflect slgniflcant aspects of the underlying 

process, a i ~ d  t h u s  m ay prove useful as  a basis for examining specific problems in ' 

the OIS d e a n  cor~L?xt. 



C H A P TE R NIN E: C onclusions and I m plicatlons 

0 vervie w 

The study documented in this thesis reports the develop~nent and e ~nplrlcal 

evaluation of a conceptual m ode1 describing the nature of co rn 111 unication proble ni s 

in information syste m design. In -the initial portion of the s t u d y  we identifled 

specifYc aspects of the systems design coritext which may affect understanding 

between designers and users. A model was developed to  descrlbe hypothetical 

relationships among those forces which reveal their m u t u a l  influence i n  af'T'eCtir~g 

co m m unication proble m s. A s t u d y  was undertaken to e m pirically validate that 

model. The final phase of the s t u d y  indicates that a modified version of' the 

original model effectively represents underlying patterns in the data collected. 

Within the limitations specified in the s t u d y  therefore, we conclude that the 

model presents a val id description of specLfic aspects of IS corn municatlon 

proble m s. 

The point of this invesrnation is not s i m p l y  to provide ernpirlcal support 

for a particular model however; the m otivation for proposir~g t h i s  model was to 

understand the basis for com m unication problems in syste m s  design so that 

suggestions might be advanced to idprove the q u a l i t y  o fqhat  corn munication and 

the effectiveness of the systems which are its products. In o t h e r  words,  t h e  

s t u d y  also h a s  implications of a practical nature. Ln concluding t h e  s t u d y ,  I t  

w i l l  be useful to  outtine some of the practical implications which stem f'ro m t h e  

investigation. - 

We begin by outlining conclusions arising from the empirical s t u d y  itself'. 

Steps taken in various "preliminaryw phases provide . i n s i g h t  into several aspects 



of IS c'o m m unication problems. W e w i l l  review these as  a way of a m plifying the 

models u t i l i t y  -in illuminating the nature of these problems. T h i s  is followed by 

a discussion of' broader issues pertaining to  p~oblerns of IS design and 

i m  ple m entation w i t h i n  organizational se t t ine .  Based on these discussions, final 

sections of the chapter deal wi th  the specif'ic practical implications of the 

s t u d y  as they relate to  i r n  proving the qual i ty  of corn m unication between syste m 
c 

designers and users, to  providing a m ore effective basis for application of 

information technology, and to  the prospect of future research Fn this area. 

ConclusLons and Discussion of the E mpirical Study 

Previous chapters have e rnphasized the search for evidence to  validate the 

m odel, often to the exclusion of references to the ' i m  portance of the results for - 

understanding co m m unication within the design context. Several findugs have been 

revealed which help FUu rninating the nature of com munication proble rns in this 

context. The maJor substantive conclusions of the s t u d y  are  outlined below. 

An initial focus was to provide support for each of the major constructs 

portrayed i n  the model. To accomplish t h i s ,  the s t u d y  identified significant 

differences between sub-groups in the sa m ple based on specific sets of indicator 

variables. T h i s  provided several important insights concerning aspects of the 

design context. 

, Perhaps the most significant finding in this phase was the revelation of the 

powerful impact which the bureaucratic structure of systems design appeared to  

have within the sample. In describing the social organization of the design 

corn m u n i t y ,  the results indicate that substantial differences are  apparent which 

are largely the product of the segmentation of, design work into specialized and 

isolated tasks. Evidence was provided that the sarn ple was corn posed of groups 



which paralleled the traditional bureaucratic organization of de&n work. 

The importance of this finding was reinforced as additional constructs were 

evdluated. Several elements of the m odel were found t o  .vary i n  ways which 

appeared to  be directly related to  the bureaucratic patterns .revealed above. In 

most cases, the differences indicated were consistent with predictions derived 

k o m  the modeL 

For example, the m odel suggested that diff'erences i n  I1f'ra m es of' referencell 

should be evident among individuals occupying distinct roles within the d e a r )  

process. The results hdicate  t h i s  to  be true. Individuals who occupy senior 

positions within t h k  design hierarchy (ie. MIS managers and Senlor Analysts) 

scored consistently higher on indicators suggesting a m anagerial orlenta tion, 
* 

while junior personnel (ie. Progra m m ers and Technicians) revealed B technical 

frame of reference. These differences were particularly evident in relation to 

indicators of managerial or technical focus of work, affiliations w i t h  distinct 

groups within organizations, as well as for m al job responsibilities, training- and 

levels bf experience. The results are  t h u s  consistent w i t h  the conclusion that 

individuals occupying positions a t  different levels in the system design 

hierarchy m a i n t a i n  distinct orientations toward the design process, and to - 

affiliate wi th  others who share similar beliefs. 

Significant mferences i n  the use of specific design tools and techniques ' 

were also revealed i n  relation to  specific sutbgroups in the sample. The analysis 

reveals that groups a t  the m h e r  end of the bureaucratic spectru m exhibit more 

frequent use of innovative design tools (ie. fourth-generation languages, 

prototyping, etc.), while junior personnel tended toward the use of' traditional 

structured techniques. These relationships appear to be related to  dif'f'erences in 

the two groups1 involve m ent in the design process. Senior designers are 

frequently concerned G i t h  new systems development and thus tend to require took 



which f'acilltate definition and emulation of user heeds, whUe junior personnel 

are more likely to  be assigned maintenance and upgrading duties, requiring more 

traditional toola and techniques. In this sense, the s t u d y  demonstrates a 

relationship between the social organization of design work and-the use of 

specific design tools. 

StFU another fYnding In relation to  the segm entation of the sa  m ple concerns 

the identification of distinct co m m unication patterns among different groups. The 

analysls reveals differences between groups concerning their involve m ent with 
, 

others i n  the design setting, as  well'as i n  the specific type of activities which 

d e m e  that involve m ent. For exa m ple, progra rn m em and technical personnel work a 

great deal on their own or i n  one-on-one relationships with other technicians. 

M LS m anagers and senior analysts have a broader pattern of corn m unicative 

activity, including Fnteraction wi th  end users and top management, as well a s  

w i t h  other members of the design team. T h i s  group also shows greater likelihood 

of being involved i n  group-oriented activities where systems h u e s  are discussed 

among a variety of interesked parties. In other words, allocation to  a particular 

segment of design work appears to  impact both the degree and the kind, of 
I 

corn m unication activities one is likely to  be Involved in. 

The relationships outhned above all suggest a relationship between the 

bureaucratic segmentation of design work ?nd other aspects of the design context. 

A dditlonal relationships w ere also noted, though not supported strongly by the 

analysis. Among several aspects of the organizational context, for example, only 
3 

a few appeared to  be related to  dif'ferences in design activity. 1,pportant among 

t h e s e  were t h e  kind of computer technology used and the overall size of the 

organization. In both cases, the analysis supported the conclusion that extensive 

bureaucratization was associated wi th  large organizations e m ploying m ainfra me 

co m puter installations. 



A l l  of the relationships outlined above suggest the i m  portance of' the 

bureaucratic 6rganization of syste m s design as  a basis for differences w i t h i n  the 

sample. In the model, differences in frames of reference, in the use of design 

tools, and in resultant corn munication patterns were all expected as a consequence 

of differential involve m ent in the design process. The results indicate that 

these predictions hold within the current sarn ple. It is fair to conclude, 

therefore, that this aspect of the design context is a critical factor affecthg 

patterns of professional activity and interaction. 

In addition to describing individual constructs, the s t u d y  also sought to 

examine rehtionships a m ong these and to  indicate how these r e l a t ions~p  af'fect 

specific outcome rn easures. Phase two of the s t u d y  provided evidence of 

signit'icant relationships linldng these ele rn ents of the rn odel. 

A connection was identitied between the Frame of Reference construct and 

co m m unication patterns de m onstrated within the sa m ple. The relationsklp 
B 

identified by the analysis indicates that factors such as type and level of 

education, technical or managerial focus of current work, affiliations with 

specific groups in the work context, and formal &b responsibilities all 

contribute to differences i n  co m rn unication patterns, particularly iri terms of' the 

degree of invdvement w i t h  end users and managers, socLdlization patterms on t h e  ' 

a b ,  and the extent to  which one works in relative isolation. T h e  nature of the 

connection appears to be that indiv iduals  w i t h  a managerial orientation tend to  
- 

have co rn rn unication l i n k s  wi th  a broader range of groups wi th in  t h e  organizational 

setting, and tend to engage in more frequent and varied types of interaction. As 

earlier observations suggested, technical personnel have a more restricted range 

of corn m unication contacts and involve m ents. -The results indicate an association 

between individuals' frames of reference and their patterns of co m m unlcative 

ac t i i i ty  within the design context, as the model predicts. 
if-", 



A relationship was also identifled between individuals1 co m m unication 

patterns and the i r  use of specific" tools and techniques for systems development. 

The results suggest that the use of innovatdve design techniques (eg. prototyping 

- w i t h  fourth-generation software) was associated with corn munication patterns 
> 

involving direct and active interaction wi th  other groups. Individuals using 

these tools tend to have more co m m contact with end users and managerial 

personnel as well as  with other technical staff. Individuals using traditional 

development tools (eg. structured program ming and design) appear to  operate 

wi th in  a restricted co m m unicative environ rn ent where interaction is limited to  

technical peers. This relationship is predicted i n  the model, which indicates 

that lower-level personnel responsible for the techhical develo-t of systems 

tend to have little contact wi th  the ultimate users of those systems, and t h u s  

Uttle opportunity to gain direct understanding of their require m ents. 

The relationships idenwied above describe elements of the com munication 

ontext internal to the design process itself. While t h e  s t u d y  indicates 

int er-relationships a m ong these ele m ents, only. m ar@i& support was available to  

link these with specific outcome measures. In the o@a13 model, a relationship 

' was predicted between patterns of co m rn unication behavior and specific outcom es of 

the d e a n  process. Early results showed tU relationship to  be unsupported. 

However, proble rns F- he measurement of these outcomes are  evident in the s t u d y ,  

and rn ay account for the l a c k  of support for this relationship. 

k second relationship was identified, however, for which provisional support 

was suggested. The results indicated that variations in designerst use of 

pamicifar design tools had some relation to  specif'ic corn m unication and systems 

outcc  rn es. The specific components of this relationships suggest that use ~f 

tradiu?r,al m ethodologies mag be associated with more frequent disagree a ent 

berw een deQnem and users, is well a with W c u l t i e s  in identifying iisers' 
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inform ation require m ents. Conversely, the use of innovative techniques was 

associated with fewer disagree meats and less dif'f'iculty in  specifying users1 

needs. while these associations were weak, m easure m ent. proble m s discussed a bow 

were considered a possible explanation for these results. 

A final relationship provided additional evidence of a connecaon between 

the com munication outcomes suggested above and specific imXpacts on the- products 

of 'the design process (ie. OIS systems themselves). T h e  results indicate that 

co m, m unication proble m s such as disagree"m ent between designers and users and low 

levels of understanding about each others1 jobs are positively associated wi th  

indicators of systems problems, including problems i n  defLning clientst 

information needs, low client understanding of the syste m s  they use, and low 

assessments of userst corn puter literacy. The prediction in the original rn odel 

that ineffective co  m m unication w ould lead to  proble m s Fn system perfor in ance t t lus 

appear to be borne out by these results. 

In total, the results outhned above indicate support for the idea of' a 

co rn plex interaction involving designers' fra m es of reference, aspects of the 
\ '.. 

e c a l  and organizational context, forces to ward bureaucratization of' the 

design process, and the use of specific design tools. A l l  of these features 

appear to create a context of forces whose major outcome is to af'f'ect the nature 

and q u a l i t y  of corn m unication underlying the syste rn design process, and ultimately 

the effectiveness of the systems developed within that p-ocess. 

The final stage of the analysis. set  out to  determine whether. ttLi3 set  of 

relations, operating as  an integrated syste a, effectively described the baAc 

structure of the data available. The p a v e  results o b t a b e d  in t-analysb 

provide evidence that the syste m of relations depicted in the rn odel does describe 

sigrdicant forces affecting tne nature and q u a l i t y  of corn m unication in t h e  
' 

d e a n  context. While these are clearly not the only factors affecting IS 



success, it can be concluded that the model describes some of the 

affecting the outcomes of IS design, particub-ly those arising f ' r o m  

,- corn m unlcation and understanding. 

The Limitations of the Study 

while the conclusions outlined~above are supported by specific 

m ajor forces 

barriers t o  

is i r n  portant to  bear in mind speciflc ilkitations which affect the 

interpretat& of these results. Several facets of the analysis reported above 

have utilized co m PO+- m easures for co m plex, and otherwise un-observable 

constructs. While this a s  a legitimate research tactic, it carries with it the 

potential danger of over-interpreting certain results. 
/ 

G 
Whenever a construct is represented by one or more surrogate indicators, it /' 

is necessary to  recall that any conclusions drawn about the construct in qu'estion 
/ 

. m u s t  be interpreted specif'ically in terms of the components that have been 

measured. The results of such analyses w i l l  always be limited by the defhition 

of' the construct i m  plicit i n  the selection of indicators. Conclusions drawlf 

the construct will also be limited by the effectiveness with which specific 

ele rnents of the construct have been measured. 

about 

ln the present s t u d y ,  considerable effort was taken to  ensure the validity 

of the measures used. Each construct was represented by a variety of indicators' , 

representing distinct aspects of the construct. Each indicator was empirically 

validated by in-depth hterviews. In certain ph&es of the s t u d y  however, 

spedfic indicators were clirninated from the analysis either because they failed 

to reach co m putational tolerances for statistical procedures, or because only 

speclfic sub-sets of indicators constituted a significant relationsflip:. These 

changes are clearly indicated w i t h i n  the text. 

7 Because of these concerns, particular care has also been taken in 
- 

in erpreting specific relationships idenwed  in the results. %-each 9 



reiationship, effort has been made t o  identify the speciPic indicators w h i c h  

constitute the greatest part of the variance, and to  interpret the nature of the 

rel,ationship in these terms. These specifY&ations should be b,orne i n  mind when 
3 .  

interpreting the results. 

Beyond the composition of m easurement for major constructs, rn ore genera: 
- 

problems of measurement validi ty appear to  have i m  pacted a t  least some of the 

findings of this study. A s  disdussed in Chapter Figh t ,  there, was so m e indi;ntior, 

that  the effectiveness of m easure m enk for specific "design outco m esH indicators 

migh t  .be suspect. These indicators were m easured using self-report questionnaire : 

i t e  m s ,  whose effectiveness in obtaining a valid description of outco m es might  

well be quessoned. Suspicion that the ineffectiveness of these m easures m ay be 

p W y  responsible for ;he lack of - skgnificant results concerning speciMc 

outco m es has already been discussed. Speaking rn ore broadly, the results of ocher* 
,' 

aspects 

only as  
C 

> 
of the analysis are, as usual, subject to  the. caveat that results are 

-r 

f 

good as  the measures ort. which they are based. There are no explicit 

indications however, that problems of this kind have affected other aspects of' - 
the study. 1 

A 

-* 

Broader C onclusipns Regarding IS Design and Im ple m enwtion \ 

The conclusions.outlined above describe speciflc aspects of the IS context 

which affect the nature and q u a l i t y  of corn munication in that  setting. T h e s e  

f 
results represent insights .concerning factors affectbg the outcomes of the 

design process. Taken as  a whole, these findings help to  illuminate the broader 

nature of LS design vie wed as a process .of corn m unication, as  well as to provide a 
4 

perspective on proble m s  encountered within th&~.,process. 

T h e  study as a whole confirms the importance of' corn rnunicatiorl in IS design. 



It b widely believed that difficulties in IS development frequently result from 
i 

barriers to  understanding between designers and users. Before this s tudy,  little 

evidertce .has- been proffered to support or  elaborate this assu m ption. This  s tudy  

offers evidence that com m unication is not only i m  portant t o  the design process, 

b u t  constitutes the very basis on which that process functions. 

IS Design is defined here as a process in which the needs of managers and 

other e rn ployees are translated into a form which other individuals can use to  

construct a technical syste m which, a t  least theoreticaJly, ~LUYILS those needs. 
h 

The image of a process of translation across two alien cultures raptly captures 

the essential character of this process. The present s t u d y  contributes to  an 

understanding of this process by portraying design as a task.involving 

interpretation across two distinct frames of reference, and, by describing 

variety of forces within the social and organizational contexts of design 

which the interpretive process operates. The s t u d y  attempts t o  def'ine IS 

specifically i n  terms of co m rn unication, a n d  to  develop an understanding 

a 

under 

design 

of how 

broader contextual forces affect that  process. 

In describing factors which affect corn munication wit ;h iq  this setting, the 

e m p h a s i s  has been to  gain an understanding of the social and technical contexts 

i n  which design is carried out, and to  derive from. that  an analysis of how these 

factors affect the products of IS design. Several factors have been identified 

which influence corn rnunication in this setting and appear to  impact the systems 
3 

that are produc~d. Many of these are related to  the bureaucratic structures in 

w h i c h  .'design w o r k  is located. 

The  study shows that problems of understanding between designers and users 

-- ar,e ccnsistently reinforced by - aspects of bureaucratic organization. Problems of 

translation across technical and m anagerial frames of reference are  corn pounded b y  

t h e  tendency to segment design work into isolated and specialized tasks. 
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Hierarchical structuring of these tasks further re moves the producers of' syste mu 

fro m contact w i t h  users and to  i m pose additional llnks in an already ditYYcult 

chain of translations. Bureaucratic procedures pro m ote the use of technical tools 

which exacerbate problems of and structure iriter*act-ions i n  a way 

that opportunities to  learn about managerial work are denied to those who could 

most benefit fro m them. In  sever& respec@, therefore, bureaucratic structul-lr~g 

of design work is the m ost significant factor affecting corn m unicatlon problems l r 1  

IS design. 

A more en60uraging note in the s t u d y  is associated w i t h  the avalhbUt,y o t '  

innovative tools which positively impact com munication i n  the design setthg. 

Techniques such as the use of fourth-generation development tools and various 
~4 

types of application prototyping appear to  short-circuit barriers imposed by 

bureaucratic structuring and open u p  i m portant opportunities for technical 

personnel to  gain insight into managerial work. These tools appear to create a 

m ore effective basis for syste m design specif'ically by facilitating interactiorl 

between designer and user, and by providing a basis for rapid feedback arid 

error-checking. The apparent improve ment of IS outco m es acco m panyir~g such toola 

further illustrates how co m m unication is funda mental to  effective design. 

In i ts  broader aspects then, the s t u d y  offers insight into the rlaturle of' the 

design qrocess and its potential problems. By developing and testing a model of' 

the design process specifically couched in terms of com rn unication, t h e  study 

provides a basis for conceptualizing i m  portant aspects of IS design, and for 

understanding the potential impact of various contextual factors in determirlir~g 

the effectiveness of that process. In these respects, the s t u d y  contributes to  

both conceptual and practical dimensims of the problem a t  hand. 



I m plications - 

The s t u d y  has a number of practical implications in addition to  its 

conceptual interest. Several i m  plications are apparent concerning the issue of 

l rn proving co m rn unication processes within the IS design context itself. These are  

outlined i n  the first section below. The s t u d y  alsb has somewhat broader 

implications regarding the nature and role of information technology within 

organizations. In particular, the need for organizational policies regarding 

develop rn ent and i rn ple rn entation of inform ation techndogy are  discussed in the 

second section below. Finally, the s t u d y  presents several i r n  plications for 

further research into the design and implementation of information technology i n  

organizaUons. These are discussed in the final section. 

lm plications for I m proving Corn rn unication Within Syste m s  D esi@;n 

The s t u d y  suggests specfic i r n  plications for improving the quality of 

corn rn unication between designers and users within the design context. The 

essential barrier to corn m unication in this setting lies in the fact  that 

dewners  and users operate within distinct frames of reference which def'ine 

differing orientations and approaches to  the design task. The distinction of 

managerial and technical groups on this basis means that each utilizes a unique 

se t  of interpretive categories, values and priorities in defining aspects of the 

d e a n  context. These dmerences can eventually lead to  variances in 

interpreting the overall goals which a prospective syste rn should fulfill, discord 

about the specif'ic information needs to be met, and eventual dissatisfaction with 

completed syste rns. 

An obvious step in overcoming problems of t h h  kind begins wi th  the initial 

tr-aining and education of both systems and managerial personneL To the extent 

that we provide widely divergent training to these groups, we increase the 
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potentidl for com munication barriers. While specialization is apprwprniate, 

introduction to the nature of the others' work requirements would asslst i n  

preventing the initial formation of barriers. Th i s  could be accomplished by 

incorporating technical modules into existing management cut~-icuh (and v i c e  

versa), creation of educational progra m s  explicitly bridging the two disciplirles, 

and special programs which bring managerial and technical studer1t.s togettier* t.o 

work on single projects. The latter would have the advantage of' erlcour*agirlg 

direct contact between the two groups, which appears to  quicken the socialLzutl~~ri 
+ 

process which establishes distFnct Interpretive fra m es. Regardless of the m ethod 

used, the explicit a i m  of such pmgra m s  should be to  gain an appreciation of' the 

otherst orientation as  well as to provide an exchange of technical Inf'or*nr at lor^. 

Emphasis on the former would be particularly beneficial i n  preventlrlg the 

for m ation of distinct barriers to understanding. 

Within the organizational context itself several steps can be taken to 

prevent the formation of distinct frames of reference and to reduce their impact. 

A continuation of cross-disciplinary training might be one apprloach to provide 

contact between these groups. ancfto prevent crystaLlizatlon of attitudes and 

perspectives which contribute to  misunderstanding. A specific training or 

upgrading program might be i r n  plemented to ensure that individuah ir~ cacti gruup 

gain exposure to  the perspective of the other as well as to  speciflc techrlical 

infor m ation a bout their respective tasks. A n 1 m portant cor~sideration again should 

be the need to  encourage informal social as  well as direct pruf'esdunal corltac;t:j 

between these groups, to facilitate development of a shared yerspectlve on 

relevant professional concerns. 

Additional steps can be taken regarding the structurir~g and m arlage nr erlt of' 

the design process. Generally speaking, we have seen the profound impact which 

bureaucratic structuring of the design process can have. It both creates and 



reinforces distinctions hich m ake m u t u a l  understanding, exceedingly difTicult. 

Several suggestions. can be made to  prevent this f'ro rn . happening: ' 
P 

( 1) effort should be made to broaden the scope of specific system development 

jobs, particularly a t  the lower end- of the traditional hierarchy. Individuals 

should be given responsibility for a range of design tasks, including frequent 

contact w i t h  the prospective users of the systems under degelopm ent. While some 

degree of specialization w i l l  usually be appropriate, sufficient exposure to  a 

range of tasks w U l  enable individuals to  develop their ski l l s  a s  design 

prof'essionals m ore rapidly, will facf i ta te  the develop m ent of a user-oriented 

perspective, and w i l l  prevent the individual fro m being i m  bued w i t h  a purely 

technical perspective. 

(2) A s  m uch as  possible the development of a single system should be tfie 

responsibility of a single individual .or team. A general principle might be to  

have those ind iv idua l s  who d e a n  a system also responsible for its actual 

production. Com munication problems often arise when components of a project are 

"handed ofPt from one specialist to another. Continuous i n ~ o l ~ e m e n t  with the same 

project gives the designer increased understanding of the entire system, as  well 

as providing an understanding of the history and development of the 'whole 

project. T h i s  & also advantageous fro m a training standpoint,, in that junior 

me rn bers of the deslgn tea m gain familiarity with the entire d e v e h e n t  W e  

cycle and have opportunity to observe how senior personnel approach and solve 

co rn p l e x  design challenges. 

(31 Design teams should always include the direct participation of user 

representatives, with formal involvement in decision making about syste rn 

specifications and functions. T h i s  not only ensures $hat users have direct input 

into their  own syste m s (which facilitates acceptance and understanding), b u t  also 

prcvides ongoing aalogue between technical and m anagerial staff. For rn dlized as  



part of the .design process,&this enables initial barriers to be Woken-down -and - 

ensures continued exchange of informatiop and perspectives m c h  enaie  both - 
- -- 

gsoups to overco me limited and biased 'perspecjAves. 
- 

- 
V 

( 4 )  Senior design personnel should have fundamental training i n  both managerial. 

and technical Melds. Where a tea p approach &used, so me specializatlan of 

function w i l l  usually be advantageow. However, a t  least one senior me rn ber should 

have the capability to operate as an expert In both realms and, m'ore importantly, 

to translate and articulate an understandlng of one domain.. into the language of 
d '  

s---f 
a given system, as well as fk.o m a trair&g standpoint. To the extent that the 

+ 

senior m ember serves as a role model, this would help to foster an environ rn ent In 
\ ,  

which distinct frames of reference are easily bridged. 

(5) The organizational unit responsible for system 'development should m alntaLn a 

position of high visibility and open access to the remainder of the organization. 

The traditional image of the "DP Shopu as an isolated and alien entity often 
& - - - -  I - -  --- 

contributes to a climate of mistrust and suspicion, often 

of the closed, socially inept technical type. To the extent that these images can * . 

be overcome, individuals may feel more willlng to break down mb-beliefs 'iabout IS 

staff and to open com munication channels.  he' concept of the ftInf.ormation Centrew - 
1 

(Martin, 1984) has proven userul in these respects, and can be  a useful was to- 

facilitate genuine user interest and acceptance of IS technology. 

In addition to the structure and management of the d e a n  process, It Is 
i 

8 

a czn of 

orientation.' The s tudy  has pointed out the advantages of using fourth-genenition 

design m ethodologies which seek active user Involve m ent in the design process. 
J 



A l l  these techniques help to  break down barriers to  understanding by providing a 

direct co m rn urlication l i n k  between designers and users, and by allowing for 

i m  mediate feedback regarding the effectiveness of a given syste rn or application 

i r~  meeting the users' needs. In the short term, these tools provide a relatively 
t 

quick  and effective basis for systems development. Over the longer- term, they 

f'acfitate the development of an increasingly shared understanding of each 
P 

groupsf 'needs, and create the basis for m ore creative utilization of infqrm ation 

technologies. Beyond their role a s  design tools, these also serve an important 

educational function for both groups. 
-, 

Use of such tools is, of course not always appropriate, particularly with 

7 
larger scale m ainfra m e syste m s which require rn ore careful integration and 

securtty of data resources. With such systems, continued use of structured design 

and programming techniques may continue to  be useful. It is advisable in such 

situations that special attention be given to  the potential pboble m s  inherent 

wi th  these techniques, notably the tendency for  the developer t o  work in 

isolation, to  allow technical specifications of information needs supersede the 

users real requirements, and separation of the producer of the system fro rn its 

original designer. So rn e of these i r n  pacts can be partially alleviated using a less 

bureaucratic organization of the design process, a s  outlined above. In any case, 

use of these more traditional tools should be carefully managed to  ensure that  

these pt1ob1e n l s  do not occur. 
I 

I m pUcation for Organizations: De 

While the s t u d y  addresses ntext of IS 

d e ~ n ?  it is clear that the nature of com m unication processes within that  

context a re  af'f'ected by the larger organizational context in which they occur. In 

ttlis r'espect, the study also has implications concerning the broader role of 



% 
- -  - -  

information technology within the - organization as a whale. In p q c u l a r , - i t  is 

e!&knLth&many of the  difYiculties which arise In the deskn grxe,ss reflect -- 

I* 

m we general choices adopted kt an organizational lev& L - - 7 - 

For exam ple, the use of a structure in uhich to manage the -design Xunctiatl- - -- 

is in p a r t  an outcome of specitic organizational policies concerning the ro le  

which information technology is to occupy within the system. Typically, hl&h&y 

bureaucratized structures are associated with a climate of strict managerial 
B 

supervision and control. Within such a context, inf'or m ation technology is orten - . 
utilized within the existing organization a s  a mechanism for managerial control. 

* 
U nder - such conditions, the develop m ent process itself beco m es politically charged 

- .  m Lb - w - p - - h P U  Of em+&Se.c+. 

In other words, organizational policies which lie behind the i r n  ple mentation of-an 
* 

information system can also be a factor affecting, its perception and acceptance 
k 

by users. Clearly these* perceptions w i l l  impact corn munication processes 

underlying systems design and w i l l  affect the quality af the development 
- i - -- - - - - - - - -- - 

- V t ? i c e a t e 3 .  

To the extent that broader organizational policies regarding the role of ' 

Y 

i 

information technology affect the climate in which the design process is enacted, 
9 

it Is advisable that such policies be carefully examined for potential Impact. A 

policy 'which views technology as a tool for facilitating e mployees' .access to and 

use of organizational inform ation resources, gnd w Nch atte m p t s  to carefully 
/ 

integrate such a system into the existing organization, wXU inevitably create ae * 
f 

m g e  effective context for specirrc design projects. b e a n y  case, the speciflc 

strategies adopted for organizing and ' rn anaging the design process should be 

carefully examined as part of a broader organizatiQna.1 policy determlr!ing an 

appropriate role for the technology within the given organization. 

Ideally, such a policy should also include strategic phmpe mgwding m u  



Information technology is to be managed o n  a n  ongoing-b8sls. 1n-pat%kG,-; 

far m-arraglngpPrQc+sesof orgu&at;bo& change - wNch a c c o a  parry t h e -  - - -: 

im ple  Q entatlon of new technoloi#es should also be exp1lcItly develogect; A s-above, 

-- these  play a role  In setting t h e  broade-r context - in  which design pncCfs3esare -- - -= -- 
ti 

. I  

carried out, and s o  have a n  important  impact  on t h e  na ture  and quality oZE 

com munication i n  that context. L' 

- 
In addition t o  specific p racYtz l  implications, t h e  s tudy also suggests 

directions f o r  continued research i n  this area.  he present s tudy h a s  been 

. 
'- ' description o f  major fo rces  ac t ing  within t h e  design context. The model examined . 

here provides s o  m e indication of  i m  portant  c o  m m unicative a spec t s  of t h e -  design 

process, but -is by no means com plete. It is evident fYo m t h e  results of t h e  
t 

em pirlcal study t h a t  impor tant  sources of variance w i t h i n  t h e  sample  have gone 
- --- - - -- - - - -- -- - 

-ad. T h ~ t  r m d c k a b l y  erere re-hwwnt is pessbble w i t h ~ ~  
\ 

t h e  modeX.itself. 

Some of this ref inement  could come  in t h e  form of improved 

various constructs,  particularly those concerned with c o  m m unication 

measurement f o r  

and design 

outcomes. A study based on- d i rec t  observational or o t h e r  docu m entary evidence, 
8 1  

would provide a useful a d a t i o n  t o  t h e  present results. -Each o f  t h e  ma&r 
"" 

I 

constructs  in t h e  m ode1 could p r o h d e  t h e  bards for ' m  a-e in-depth and complete  

study. The specific dimensions identlfled and measured for t h e  present s tudy 

undoubtedly .provide only a par t ia l  definition o f  these  constructs. An effort t o  

fur ther  def ine and clarify t hese  would add to t h e  richness and completeness of 
- -- -- - - - -- - - - - - - - - -  ---- - - - - - - - - -- - - -  

t h e  m odeL "&-is also likely t h a t  o the r  f ac to r s  not  addressed in this study may 

have an  impor tant  impac t  on t h e  processes described in this study. Considerably 



mqe work remains, there fore ,  to f u r t h e r  reme and develop t h e  preSrent mod& - - 

The rnodel,itself i s s u g g e s t i v e  of severalareasin which f u t u r e  research- - - - 

uould be beneficial. Each of the relatiehips between m a&r constructs - 

represen ts  -a poten t ia l  avenue  for exploration i n  which i r n  po r t an t  new w h t s  are 
- -- - -* ---- 

likely to b e  found. Fur ther  definition of par t icular  a s p e c t s  of t h e  association 

be tween  var ious  cons t ruc t s  would again help to  add  d e t a i l  to  the bmad ske t ch  
1 - .  .. - 

drawn here. Many of t h e  spegif ic  i m  plications of various rda t i onsh ips  could b e  

e m pIrically ex3 mined. Relationships be tween  specif ic  t ypes -  of design techniques  

' kvitfully explored in f u r t h e r  d e t a L  \r 

Considerable roomfor ongoing research  mmt also  e x b t  in terms of* 

esta6lishing t h e  rn o s t  effeckive organizat ional  s t ruc tu re  in w N c h  t o  house and 

manage t h e  design function. sever& suggestions Prom t h e  m ode1 could be  . 
em piricaUy t e s t e d  to  d e t e r  mine t.d i m  pac t  on  corn m unication and  sys te  ms outcorn es. 

The rn ode1 provides, in  o t h e r  words, seve& impor t an t  opportuni t ies  to extend and 

refine o u r  understa'nd.$g of corn munication proekes  within t h e  design context.  By 

opening t h e s e  avenues  for f u r t h e r  study, t h e  model provides a n  impor tan t  
' *  

contr ibut ion to. t h e  r e sea rch  l i t e r a t u r e  and  suggests  s e v e r a l  avenues  for fu r the r  

v work in this area. 

- 

Sum mary 

fn the s e w  tha; it b- t o g e t h e r  two dlsthct  areas of study - the . 
t e c h n i c a l  and  t h e  social - t h e  applicatrton of informat ion technology in 

organizations rep re sen t s  a s ignif icant  area of inv6sttgation for schola rs  in 
- - -- -- - - - - - - - - - - -  - -  - 

s e v e r a l  dlscip~lnes. For Corn *unication s c h o l a n  this area rep re sen t s  a chal lenge 

to understand problems a n d  promises associated with brLdging t h e s e  areas. The 



p r e s e n t  f o c u s  on s y s t e m s  des ign ,  c o n s t r u e d  as a p r o c e s s  of t r a n s l a t i o n  b e t w e e n  

these worlds, r e p r e s e n t s  a n  initial effort to test some initial ideas a b o u t  how 

corn m unica t ion  across s u c h  bounda r i e s  c a n  be awo m plished. It is hoped  t h a t  t h e  

inves t iga t ion  desc r ibed  i n  this work offers some initial u n d e r s t a n d i n g  of s u c h  

cum rnurdcation problems,  and  t h a t  it o p e n s  t h e  p r o s p e c t  for a n  e f f e c t i v e  crossing 

of t h e  boundary i n  t h e  



APPENDIX A :  

A "Typ ica l "  In format ion  System Design Methodology 
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APPENDIX B: 

I n t e r v i e w  P r o t o c o l  



I n t e r v i e w  Pro toco l  

I n t r o d u c t i o n  and Overview o f  Research 
General i n t r o d u c t i o n  t o  research p r o j e c t  i n  terms o f  i t s  focus on O I S  . - 

"Fa i l u re " ,  and i t s  i n t e r e s t  i n  a t tempt ing  t o  i l l u m i n a t e  t he  unde r l y i ng  bas i s  f o r  
these d i f f i c u l t i e s .  The problem was e x p l i c i t l y  n o t  de f i ned  as a "communication" 
problem, s i nce  p a r t  o f  t h e  aim was t o  determine if sub jec ts  were used t h i s  o r  
equ i va l en t  te rmino logy i n  understanding t he  problem. 

General Ques t ions  
Subjec ts  were i n i t i a l l y  asked t o  d iscuss t h e i r  own exper ience w i t h  computer 
i n f o r m a t i o n  system and t o  r e f l e c t  on t he  problems they have encountered o r  
been aware of, More s p e c i f i c  probes would be used t o  f l e s h  o u t  d e t a i  1 s, 
p a r t i c u l a r l y  regard ing  problems which had a c l e a r  "human" element ( l e .  
non- techn ica l  problems).  

Sub jec ts  were asked t o  cons ider  the  unde r l y i ng  cause o f  t he  problems 
r e f e r r e d  to.. Th i s  was c f t e n  be done by ask ing what I S  problems-seemed t o  
have i n  common, what sub jec t s  t hougm was the  b i gges t  d l f f l c u l t y  o r  the 
most c e n t r a l  problem, and so on. I f  i t  d i d  n o t  a r i s e  spontaneously, 
sub jec t s  were asked i f  t h e r e  were aware of any s p e c i f i c  problems r e l a t i n g  - 
t o  t h e  des ign process.  The s p e c i f i c  na tu re  o f  such problems would be 
discussed i n  depth.  

Sub jec ts  were asked t5 discuss . the i r  understasding o f  the  compositi'on o f  
t h e  des ign community; i e ,  Who was i nvo l ved  i n  do ingodes ign  work, what 
d i f f e r e n t  types o f  people c o n t r i b u t e  t o  the  design e f f o r t ,  what k i n d  of 
t r a i n i n g  and exper ience d i d  these people have, what would an " I dea l  'I 
i n d i v i d u a l  i n  each category  be l i k e ?  Do system designers d i f f e r  i n  any way 
from managers; what i s  the  na tu re  o f  these d i f f e rences ;  what i s  t h e i r  
i m ~ a c t ?  

Subjec ts  were asked t o  comment s p e c i f i c a l l y  on the  ac tua l  na tu re  o f  the 
des ign process i t s e l f  -- how t h e  work ge t s  done, what techniques and t o o l s  
a re  used, what , if any, problems a r i s e  from these? 

I n  genera l ,  ,How w e l l  do managers and system des igners  ge t  aqong? Do they 
understand'each o the r ;  do . they g e t  i n  each o t h e r ' s  way? How do managers and 
system developers d i f f e r ;  do they  t h i n k  d i f f e r e n t l y ,  approach problems 
d i f f e r e n t l y ;  do they have d i f f e r e n t  p e r s o n a l i t f e s ?  

S p e c i f i c  Ques t ions  f o r  Spec ia l i zed  p o r t i o n s  o f  the  Sample 

'1. For EDP Placement p r o f s s s i o n a l s :  - What q u a l i t i e s  would you l ook  f o r  i n  an " i d e a l "  system des ign person as 
opposed t o  an i d e a l  manager? 

- What s p e c i f i c  j o b  ca tego r i es  a re  i nvo l ved  i n  des lgn work? d e f i n e  these i n  
terms o f  concre te  a c t i v i t i e s ,  fo rmal  r e s i n i n g ,  exper ience.  

- What a re  t he  impor tan t  d i f f e r e n c e s  among d i f f e r e n t  des ign p ro fess tona l  s? 
(eg. pe r sona l t y ,  t h i n k i n g ,  s p e c i f i c  a b i l i t i e s ,  e t c . )  - What does a des igner  need t o  know t o  do a good j ob?  

- What spec ia l  q u a l i t i e s  would you l o o k  f o r  i n  screen ing f o r  a system 



development p o s i t i o n  as opposed t o  a management p o s i t i o n ?  

2 .  For Educators: 
- a d d i t i o n a l  d e t a i  1 regard ing  the  formal  qua1 i t i e s  o f  managerial  vs$. 

t echn i  ca l  educat ion;  s p e c i f i c  examples o f  d i f f e r e n c e s .  &- 

..-- The na tu re  of fnformal r e l a t i o n s h i p s  among (and between) managerial  'and 
t echn i ca l  s tuden ls .  Any bas is  f o r  d i f f eences  between these groups. 

3. For System Consul tants  and M I S  Managers: , 
- s p e c i f i c  d e t a i l s  concerning methods used i n  design, and problems 

encountered w i t h  these. - 

- Specia l  techniques used t o  f a c i l i t a t e  communication and unders tand ing 
between users and developers? 



APPENDIX C: 

Questionnaire 



The University of Western Ontario 
I 

Faculty of Soc~al Scrence 
Centre for Adrn~n~sfrat~vs and Inforrnal~on StucleS 
Socfal Sc~encs Centre 
London. Canada 
N6A 5C2 
(519) 661-3012 

SYSTEMS ANALYSIS AND DESIGN QUESTIONNAIRE 

Dear Collesgue: 

The attached questionnaire is being circulated as paft of a 
research project examining the role of communication processes in 
the design and implementation of office automation and management 
information systems. The purpose of the research is to gather 
information about the kind of communication practices which 
systems design professionals use as part of their normal work. We 
hope to gain some insight into specific practices which make the 
design process effective, and so to assist others to become more 
effective in their design efforts. 

We ask your cooperation in answering the questions which foll~w as 
completely and as honestly as possible. This information is being 
gathered for academic purposes only, and will not be used for any 
commercial venture. Nonetheless, please feel free to withhold any 
information which you consider to be proprietary; your answers on 
the remaining items will still be greatly appreciated. 

A stamped, self-addressed envelope is provided for you to use in 
returning the completed questionnaire. Your cooperation in 
returning the que~tionnaire as soon as possible is importanf in 
obtaining complete and accurate results. Thank-you in advance for 
your assistance. 

- , 
You need not identify yourself in any way. All questionnaires and 
answers will be kept in strictest confidence. The results of this 
survey will be published in aggregate form only. If you wish to 
receive a copy of the results, please contact me at the address 
below : 

Ronald E. Sept 
centre for Administrative and Information Studies 

The University of Western Ontario 
London, Ontario 

N6A 5C2 
2 4 8 .  



UNIVERSITY OF WESTERN ONTARIO 
systems malvsis and Design Questionnaire 

1. AS a systems professional, what prcentage of your timm is swnt 
in activities specifically related to system8 derla~? 

2. What is your main area of respon8ibility within the hy8t.m daaign 
procesr? 

- MIS/Project Management - System Design and Consulting - Systems Analysis/Progr~ming - Systems Engineering/Technical operation8 - other (specify) 
3 .  How many years experience do you have in your current are4 of work 

(including other job8 of the same kind and level)? 

- years 

4 .  which type of organization or department are you most closely 
affiliated with? 

- MIS or DP Department within a larger organi;ation - Other Department within a larger organization 
- General Management Consulting Firm - Accounting/Systems Conaultinq Firm - Computer System Vendor - Private Consultant - Other (Specify) 

5. Approximately how many people are employed by your firm? 

employees 

6. In your normal design duties, do you deal primarily with external . "  
clients or with users within your own firm? 

external clients internal users 

7. what kind of computing facilities are you most accustomed to 
working with: 

- individual Personal Computers (PC's) - networkad PC ' s - minicomputer with several "workstations" - mainframe ccmputer with several terminals - other (specify) 

8. In which industry are most of your clients are located? 

Primary Indurtry (Mining, Forestry, etc.) - Manufacturing - Wholes8le/Dirtribution - Retail/Merchandising - Public Service/Utilities - Government - Voluntary Agencies - Other (Specify) - I work with clients from a variety of indurtries 
2 4 9  .. 



9. which typ. of systems applications do your clients most often 
require7 

- Computer-Assi8t.d Manufacturing/Procerr Control - Basic TrrnractFons/Record Keeping 
word-processing 
Accounting 
OffLce Autotn&tion/Commiunic.tion Networks - IS.naguwnt Docision Support - Other (Specify) - varies from client to client 

10. In a typical ryrtams development project, what parcentage of your 
t b a  do you s w n d  on each of the following tasks? Plea80 put OI 
for any tasks you do not nomafly take part in. 

Analyaing clients' information needs 
\ Planning and administering project budgets 

7 Developing plant for system implementation 
7 Meeting with clients and associates to coordinate projects 
7 Training and supatvising project staff 
7 Monitor1 ng project progression 

\ Writing software specifications 
7 Installing systems hardware 
-$ Progr~minq , 

\ Testing and do-bugging systems 
7 Training users to use software 

\ Trouble-shooting and software support 
\ Other (rp.cify) 

1Db 

11. On average, what percentage of your working day do you spend with 
each of the following groups: 

- \ Top Management - \ End Users - \ Programers and Programner/Analysts - \ Technical Specialists - \ Other (specify1 - 9 Working on Your Ovn 
100 \ 

12. Rank each of these groups in terms of how much you prefer to work 
with them. Identify the mpo preferablp group as number 1; the 
second most preferable at number 2; and so on. 

- Top Management - End Usars - Programers and Progr~mer/&nalysts - Technical Sp.cialists 
Other (specify) - I prefer working on my own 

?or the group you identified as numb.r.1 ( m a t  preferred), list 
two or three gu~lities which make that group especially 
&ttractive. (If you prefer working on your own, explain why). 



13.,Identify one of these groups you would be most likoly to have 
lunch or coffee with, or socialize with after work. 

Top Managanont - End Users - Programers and Progrmer/Analysts 
Technical Sp.cialists - 

Top Managanont - End Users - Programers and Progrmer/Analysts - Technical Sp.clallst8 - Other ( s p o c i f y )  
1 1  " 

14. How much experience have you had in computer progrunaing? 
(if none, please skip to Question 19) 

1 2 3 4 5 
none very some a fair a groat 

little amount deal 

15. Of the programning you normally do: 

a 1 what percentage- is: 

8 s stems p r o g r m i n g  
vs. ' \ a cation8 progrmrninq 

100 \ 
- 5 G r  

b) what percentage is: 

1 maintenance/uwradinq p r o g r ~ m i n g  
vs . new systems programing 

100 \ 

16. When you write programs for clients; how often do you use 
"structured" programming methods ( ~ e .  flowcharting, writing 
formal specifications, etc.)? 

1 -  2 3 4 5 
never se ldom occasionally frequently a lwayr 

17. How much experience have you had with so called "4th generation" 
p r o g r m i n g  languages and other software (ie. dBASE 111, Focu8, 
Framework, etc.) that allows users to develop their own system 
applications? 

none v. rY s oms r fair r great 
little m u n  t do81 

* 

18. To what extent have you used 4th generation software directly with 
users to develop working "prototypes" for specific systuu 
applications? 

1 2 3 4 5 
none ve& sane fair great 

Littlo .mount do4 1 

What is your asrossmcnt of this procedure a8 a basis for ryetan8 
. developont? 



I 

19 .  To what extent do you Omploy a "structured" methodology for 
ryst- dorign? 

In your opinion, what are tho main advantagas (or disadvantagor) 
of uring a structured darign ~thodology? 

20. When you dovolop a now system or systmr application, which of tho 
following would you rely upon most to guide Your analysis and 
derign? 

A broad analysis of tho organiratfron and its m j o r  burinara 
objectives and strategies 

An exmination of tho overall problem situation in t o m  of 
tha user's a n  infornution needs and resources 

An analysis of % sp.c c infomation flour and bottlonaekr 
affacting the probluo at h m d  

An analysis of the problem in terms of specific technical 
rosourcor (Lo. systm8, algorithm, software, otc.1 
which could servo a8 a solution 

21. In a typical system design project, what parcentage of your total 
time do you spend in each of tho following activitfar? 

- t meeting individually (face-to-fa~e) with cliontr - t moeting in groups with clients - % meeting individually with other members of tho design 
tern - $ meeting with the design team as a group - preparing written materials for clients (letters, 
proposals, documentation, etc.) 

% working alono on analytical tasks or progrunming m 

2 2 .  Does your system development methedology incorporate any of the 
following: 

YES 
On-site Haods Analysis/Feaslbility study 
Strategic planing for clients' information m a n a g ~ n t  
Usor-bard st~oring cwrraitteer 
Regular raviau/ovaluation chockpoints 
One-on-on. prototyping with end urors 
Softvaro c~stanitrtion 
User traininq in softwaro 
Implmwntation in modules or phases 
A8ristanco in management of organizational chango 
System cbsts and fnodificationr 
Lhtailrd documentation of procsdurer' . 
;botiit~ring orqmizrtiwml itftptcta 
Software support after Fmplsmrntation 
Port-fmplementation roviou and ovalution 

73 .  In gmn&al, how -11 do you think your cllontr understand tha 
natuso of tha work thrt you do? 

1 2 3 4 5 
not rt quite j us t ralativ~ly 
all 

v* ty  
P = r l ~  rdrquato ly -11 wall 

2 5 2 .  



24.  What is your a s s e s ~ n t  of t h e  l e v e l  of  computer l i t e r a c y  of t h e  
- u s e r s  you most f r e q u e n t l y  d e a l  wi th?  

t0i.11~ 
- 

poor b a r e l y  &if8 *x& l e n t  
i n a d m i  t o  adequa t o  9 d  

2 5 .  I n  g e n e r a l ,  hov w e l l  do you t h i n k  your c l i e n t s  unders t and  tho  
c a p a b i l i t i e s  and l i m i t a t i o n 8  of t h e i r  r y s t u a r l  

not a t  q u i t e  j u s t  r a h t i v e l y  v* rY 
a11 Poor ly  adequa te ly  w e  11 wo 11 

To what do you a t t r i b u t e  t h i s  u n d e r s t m d i n g  o r  l a c k  of 
und8tr tandinq3 

26.  A s  a r u l e ,  how w e l l  do you f i n d  u s e r s  a r e  a b l e  d a f i n e  t h a i r  
in fo rmat ion  needs  i n  a way t h a t  is u s e f u l  t o  YOU? 

1 2 3 4 5 
not  a t  q u i t e  j u s t  r e l a t i v e l y  V e r Y  
all poor 1~ adequate1  y w e 1  1 w a l l  

27.  To what e x t e n t  have problems i n  d e f i n i n g  u i e ' r s '  i n f o m a t i o n  needs 
c r e a t e d  d i f f i c u l t i e s  I n  d e s i g n i n g  r f f a c t i v o  sys tems? 

1 2 3 4 5 
none V* W s m  a f a i r  r g r o a t  

l i t t l e  M O U ~  t d m  1 

28. What s p e c i a l  technLques o r  s t r a t r g i e s  do y o c w l g o  o b t a i n  r n  
a c c u r a t e  a s s o e ~ ~ ~ n t  of us+r i n f o m p . r O r m e e d s ,  o r  t o  r n r u r e  t h a t  
#a and produc t  a c c u r a t e l y  r e f l e c ~  t h e  need8 of t h e  end user7  



a 
29. In gonera l ,  how o f t e n  do d i s a g r e m n t s  o r  rnisunderstandingr a r i s e  

w i t h  your u s e r s  on s y s t m u - r o l a t o d  I s suos?  

thr# issues around which such a i r -umlors t rnd ings  
i k o l  y  t o  occur .  

30. In  general, how Offect ivO a r e  most MIS dovelopaent  p r o f o c t s  i n  
t o m  of m o t i n g  u o r s '  iniosm.4tion n o d 8 7  

t o t a l l y  b a r e l y  moderately quit .  t o t a l l y  
i n a f f o c t i v o  r d e q u t o  af f  a c t i v o  e f  f ectf vo o f f  a c t i v e  

31.  I d o n t i t y  t h r e o  f a c t o r s  which you c o n r i d e r  t o  k t h e  mrt l i l u l y  
c a w o r  of NIS d i f f i c u l t i o r r  

3 2 .  I n  g e n e r a l ,  what a s p e t  of tho  systom derig$n p r o c o r r  w u l d  you ray  
p r e r e n t s  tho  g r a b t e s t  c h r l l a n g o  f o r  YOU? 

. ?  

tan you d a r c r i k  any s p o c i a l  techniques  o r  r t r a t e q i e r  you have 
found u r e t u l  i n  o v m r c d n g  t h l a  ch r l lonqo?  

3 3 .  What lr your  40.7 

34. whrt Jew& af Formrl Mucation have your corapfr ta i?  



35. Utut typ. of ' formal training do you have? 

- Gonoral a c r d w c  program - Twhnlcai diplau 
Carputing f c i o ~ o  program 
Urwirmorinq proqraa 
nuug.awnt proqru 
Accounting p r o g r u  
othor frpocttyk .- 

36. which of tho following beat dercrik8 your work oxporionce 
psrviouq to your proront poritionr 

- Wnoral Manaqrr#nt - Accountfng/Op.rationr - Progr&anr or Progruumr/kralyrt 
S y s t w  Itnginmoring/Tlclurical Operation - nanagernant/Systems Conrultinp - other (spctfy) 

37. ?or each of tho Itunr b.low, indicate whothor you agree or 
diragroe with tho statomant using the following rcalot 

1 = strongly disagree 
2 = moderately diragroe 
3 = neutral 
4 = rmdmratoly rgr.0 
5 = strongly rqroo 

a) TO bs affective, organizations murt hrvo c1oarl.y dofind 
channels of tuthorlty and responsibi~lty. 

b l  Complex tasks can k rccomplLshed maat officirntly Lf they 
are tackled by groups of pooplo worklnp togothot. 

c )  To ba suceorsful in an orprnitation, It is k t t o r  to k 
a sprcrrlist than r qonerrltrt. 

d )  Things grnorafly run smoother if ovoryone has r rpacitic Job 
to do and peoplr don't h a w  to dopond on one rnothor. 

e i  Organizations work kttor when everyone m a w 8  enough a b u t  
each others1 fob to trrdo pfrcos onco in a vhilr. 

f I If jobs rro proparly designad, just a b u t  anyone with th; 
right baric training rhould k &lo to do them. 

qj A good manager sprnb# maso tFr# interactinq vith etnploywr 
than studying and rnrlysinq businerr decisions. 

hi Hort proplo u o  m m r t  enough to figure out hou to use r 
r6mput.r vitbout much training. c 

11 A lot of what rpuuqorr do on a day-to-day brrir could novor 
bo caraputorit~. 

j )  3na of the biggest advantrgrr of cornputor systoma ir that 
thry holp suug-nt control tho work to k done. 

kf To use ccrspurerr really etFrctivrly, it is important to 
udorrturd haw they operato and how thoy arm progrumed. 

L l  Carsputor system8 should 5. dorignod with enough floxibillty 
so that pooplo can develop n w ,  more cuativo way8 of doing 
their lobs. 

st tv*nttully, carputerr will k ablo to taka w e r  virtually 
all of tho mrjor function8 of m orgmiration. 

n) Llrvfnq gem! asoral* in rn orglnitrtlon i s  =re hportrnt C W  
k i n g  highly prsductive. 

a )  The ma0 Lnlormrtian t b t  M r s  cur got, tho b a t u r  choy 
c m  40 thoir j ~ b .  

Ploar* roturn this qwationnriro re rooa rr  parsiblo 
An the enclosd envelop.. 

255 ,  
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Part 1: Agglomeration Schedule 
Part 2: Classification Table 
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Results of Init ial  Cluster Analysis 
Part 1:  Agglomeration Schedule 

I 

Clusters Combined Stage Clyster 1st Appears Next  
Stage . Cluster 1 Cluster 2 Coefficient cluster 1 ~l uster. 2 Stage 

1 27 47 1.0000 ,O 0 2 





Results of Initial Cluster Analysis 
Part 2: Classification -Table 

Case Number of Clusters 
3 4 5 6 7 8 8 

1 1 1 1 1 1 f 
2 2 2 2 2 2 2 
3 3 3 3 3 3 3 
4 1 1 1 1 1 1 
5 3 3 3 3 3 3 
6 3 3 3 3 3 3 
7 3 3 3 3 3 4 
8 3 3 4 4 4 5 
9 1 1 1 1 1 1 

10 3 3 3 3 3 3 
11 3 3 4 4 4 5 
1 2  1 4 5 5 5 6 
1 3  2 2 2 2 2 2 
14  2 2 2 2 2 2 
15  3 3 4 6 6 7 
16  3 3 4 6 6 7 
17  3 3 4 4 '4 5 
1 8  1 1 1 1 1 1 
19 1 1 1 1 1 1 
20 a 3 3 4 4 4 5 .  
2 1  2 2 '2 2 2 2 
22  2 2 2 2 2 2 
23  3 3 4 4 4 5 

- -  24  1 1 1 1 1 1 
,; - 2 5  

'"-2 6 
3 3 3 3 3 4 
1 1 1 1 1 1 

27 1 4 5 5 5 6 
28 1 1 1 1 1 1 
2 9  1 1 1 1 1 1 
30 3 3 3 3 3 3 
3 1  1 1 1 1 7 8 
32 # 1 1 1 1 1 1 
33  3 3 3 3 3 3 
34' 1 1 1 1 1 1 
35 - , 3  3 3 3 3 4 
36 3 3 4 4 4 '  5 

3 

37 b 1 1 1 1 1 
38 3 3 3 3 3 4 
3 9  " 3 3 4 4 4 5 
40 2 2 2 2 2 2 
4 1  2 2 2 2 2 2 
42  3 3 4 6 6 7 
43  3 3 3 3 3 3 
44 1 1 1 1 7 8 
45 3 3 3 3 3 3 
4 6  3 3 4 4 4 5 
47 1 4 5 5 5 6 
48 1 1 1 1 1 1 







APPENDIX E: 

Results  of  Ref ined  Cluster Analys is  

Par t  1: Agglom5ration Schedule 
Par t  2: C l a s s i f i c a t i o n  T a o l e  

P a r t  3: Oendrogram 



Resul ts , of Refined Cluster Analysis 
Part 1: Agglomeration Schedule 

Clusters Combined a, Stage Cluster 1st Appears Next 
Staqe Cluster 1 Cluster 2 Coefficient Cluster 1 Cluster 2 Staqe 

48, 60 1.0000 0 





R e s u l t s  o f  Refined Cluster Analysis  
Part 2 :  C l a s s i . f i c a t i o n  Table  

Case Number of Clusters  
3 4 5 -6 7 8 

1 1 1 1 1 - 1 
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