
IMPACT OF THE TECHNOLOGICAL ENVIRONMENT 

ON PROGRAMMER AND ANALYST JOB OUTCOMES 

Jack J.  B a r o u d i  

and 

M i c h a e l  J .  G i n z b e r g  

November 1984 

Center for Research on Information Systems 
Computer Applications and Information Systems Area 

Graduate School of Business Administration 
New York University 

W o r k i n g  P a p e r  Series 

CRIS #85 

GBA #84-90(CR) 

Center for Digital Economy Research 
Stem School of Business 
IVorking Paper IS-84-90 



Impact of t h e  Technological  Environment on Programmer 
and Analyst  Job Outcomes 

Recent r e sea rch  has  shown t h a t  key IS/DF personnel  job outcomes 
(e .g . ,  t u rnove r ,  o r g a n i z a t i o n a l  commitment, job s a t i s f a c t i o n )  a r e  
a f f e c t e d  by job des ign ,  l e a d e r s h i p  c h a r a c t e r i s t i c s ,  and r o l e  
v a r i a b l e s .  Th i s  s tudy i n v e s t i g a t e s  ano the r  c l a s s  of v a r i a b l e s ,  t h e  
t e c h n o l o g i c a l  environment faced  by IS/DP personnel ,  which might 
impact t h e s e  job outcomes. The t echno log ica l  environment i n c l u d e s  
(1) development methodologies employed, ( 2 )  t h e  hardware 
environment,  (3) p r o j e c t  teams and r e p o r t i n g  r e l a t i o n s h i p s ,  and (4)  
work c h a r a c t e r i s t i c s .  Va r i ab l e s  from a l l  c l a s s e s  except  t h e  
hardware environment were found t o  impact IS/DP job outcomes. A s  
t h i s  w a s  an exp lo ra to ry  s tudy ,  t h e  r e s u l t s  should be viewed a s  
hypotheses  t o  be explored i n  f u t u r e  r e sea rch .  
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I. I n t r o d u c t i o n  

The j obs  of d a t a  p rocess ing  and in format ion  systems (DP/IS) personnel  

have become an a r e a  of s u b s t a n t i a l  r e sea rch  i n t e r e s t  i n  t h e  p a s t  few years .  

That t h i s  is  s o  should come a s  no s u r p r i s e :  l a r g e  sof tware  development 

backlogs have been r epo r t ed  by r e s e a r c h e r s  (e.g., Alloway & Q u i l l a r d ,  1983);  

t h e  bus ine s s  p r e s s  r e p o r t s  t h a t  t h e r e  is  a s i g n i f i c a n t  s h o r t a g e  of DP/IS 

personne l  and t h a t  it is l i k e l y  t o  worsen over  t h e  nex t  decade;  t h e  c o s t  of 

DP/IS personne l  keeps r i s i n g  wh i l e  t h e  c o s t  of hardware f a l l s  and t h e  demand 

f o r  a p p l i c a t i o n  systems grows (Birnbaum, 1982);  and, DP/IS personne l  con t inue  

t o  e x h i b i t  a  troublesome tu rnove r  r a t e  (Bart01 & Mart in ,  1982). Thus, t h e r e  

i s  a c o n s i d e r a b l e  i n t e r e s t  i n  unders tanding  how t o  i n c r e a s e  DP/IS personne l  

p r o d u c t i v i t y  and s a t i s f a c t i o n  and t o  dec rea se  tu rnover .  

Much of t h e  r e sea rch  i n  t h i s  a r e a  h a s  focused on mot iva t ion .  Probably 

t h e  b e s t  known work i s  Couger & Zawaki 's  (1978).  T h i s  r e s e a r c h  u s e s  Hackman & 

Oldham's (1976) Job  C h a r a c t e r i s t i c s  Model t o  i n v e s t i g a t e  t h e  "motivat ing 

po t en t i a l ' '  of DP/IS jobs.  Couger & Zawaki 's  f i n d i n g s  f o r  DP/IS personne l  a r e  

c o n s i s t e n t  w i th  Hackman & Oldham's f i n d i n g s  f o r  o t h e r  t e c h n i c a l  and 

p r o f e s s i o n a l  employees: DP/IS personne l  wi th  j obs  h igh  on t h e  f i v e  c o r e  

dimensions -- s k i l l  v a r i e t y ,  t a s k  i d e n t i t y ,  t a s k  s i g n i f i c a n c e ,  autonomy, and 

feedback from t h e  job -- expe r i ence  h ighe r  l e v e l s  of s a t i s f a c t i o n .  Go lds t e in  

& Rockart  (1984) a rgue  t h a t  t h e  Hackman & Oldham model was i n t ended  f o r  j obs  

done independent ly  by i n d i v i d u a l  workers ,  and t h a t  f o r  DP/IS personne l  who 

seldom have t h i s  t ype  of independence, t h e r e  a r e  o t h e r  f a c t o r s  which impact 

job outcomes (e.g., s a t i s f a c t i o n ) .  The i r  s tudy  added r o l e  p e r c e p t i o n s  ( r o l e  
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c o n f l i c t  and r o l e  ambiguity) and l eade r sh ip  behavior of supe rv i so r s  and pee r s  

t o  t h e  job c h a r a c t e r i s t i c s  p rev ious ly  s tud ied .  They found a l l  t h r e e  s e t s  of 

v a r i a b l e s  t o  be  s i n n i f i c a n t l y  r e l a t e d  t o  job s a t i s f a c t i o n .  The a d d i t i o n  of 

e i t h e r  of t h e  new s e t s  of v a r i a b l e s  -- r o l e  pe rcep t ions  o r  l e a d e r s h i p  behavior 

-- provided s i g n i f i c a n t l y  b e t t e r  explana t ion  of s a t i s f a c t i o n  than  d i d  job 

c h a r a c t e r i s t i c s  a lone.  

I n  ano the r  r e c e n t  s t udy ,  Baroudi (1984a) examined t h e  r e l a t i o n s h i p s  among 

r o l e  c o n f l i c t ,  r o l e  ambiguity,  boundary spanning ( a  c h a r a c t e r i s t i c  of some 

DPIIS jobs and a  p o t e n t i a l  an tecedent  of c o n f l i c t  and ambigui ty) ,  and s e v e r a l  

job outcoines ( s a t i s f a c t i o n ,  commitment, and i n t e n t i o n  t o  q u i t ) .  H e  found t h a t  

r o l e  ambiguity s u b s t a n t i a l l y  and s i g n i f i c a n t l y  reduced job s a t i s f a c t i o n  and 

commitment, which i n  t u r n  i nc reased  t h e  d a t a  process ing  p r o f e s s i o n a l '  s 

i n t e n t i o n  t o  q u i t .  Role c o n f l i c t  w a s  a l s o  found t o  reduce  job s a t i s f a c t i o n  

and i n d i r e c t l y  t o  reduce commitment and i n c r e a s e  i n t e n t i o n  t o  q u i t .  

One a r e a  of obvious p o t e n t i a l  f o r  exp la in ing  DP/IS job outcomes t h a t  ha s  

s o  f a r  rece ived  very l i t t l e  a t t e n t i o n  from r e s e a r c h e r s  is  t h e  t echno log ica l  

environment i n  which t h e  work i s  done. Golds te in  & Rockart  (1984) sugges ted  

t h a t  job c h a r a c t e r i s t i c s  a lone  were no t  enough t o  e x p l a i n  DPIIS job outcomes, 

and they added r o l e  pe rcep t ions  and l e a d e r s h i p  behavior  as p o t e n t i a l  

explana tors .  The t echno log ica l  environment is a l s o  l i k e l y  t o  be an impor tan t  

determinant  of work outcomes, e s p e c i a l l y  i n  a  f i e l d  where technology is  as 

c e n t r a l  a s  it  i s  i n  DP/IS. T h i s  paper r e p r e s e n t s  a f i r s t  a t t empt  t o  e x p l o r e  

some a s p e c t s  of t h e  t echno log ica l  environment and t h e i r  impac ts  on DP/IS job 

outcomes. 
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11. Techno log i ca l  Environment -- D e f i n i t i o n  and P r i o r  L i t e r a t u r e  

The technology  w e  a r e  concerned wi th  i s  t h e  technology o r  methodology 

used f o r  t a s k  accomplishment, i.e., t h e  technology of i n fo rma t ion  system 

development. T h i s  i s  much broader  t han  j u s t  t h e  computer technology (e.g. ,  

hardware) employed, and i n c l u d e s  ( 1 )  programming and system development 

methodologies ,  ( 2 )  t h e  u se  of p r o j e c t  teams, (3 )  r e p o r t i n g  r e l a t i o n s h i p s ,  and 

(4)  t h e  t ype  of work accomplished. There ha s  been l i m i t e d  c o n s i d e r a t i o n  of 

t h e s e  t e c h n o l o g i c a l  v a r i a b l e s  i n  t h e  I S  r e sea rch  l i t e r a t u r e ,  though much h a s  

appeared i n  t h e  p r a c t i t i o n e r  l i t e r a t u r e .  The concern i n  t h e  bulk of t h i s  

l i t e r a t u r e  h a s  been t h e  impact on IS/DP personne l  p r o d u c t i v i t y ,  no t  on 

s a t i s f a c t i o n  o r  o t h e r  s i m i l a r  work outcome v a r i a b l e s .  

11.1. Development methodologies 

Included i n  development methodologies are t h e  u se  of s t r u c t u r e d  methods 

f o r  system des ign  o r  programming, t h e  u se  of f o u r t h  g e n e r a t i o n  languages ,  and 

t h e  u se  of a l t e r n a t i v e  development c y c l e  approaches  l i k e  p ro to typ ing .  

There is  s u b s t a n t i a l  agreement i n  t h e  l i t e r a t u r e  t h a t  t h e  u s e  of 

s t r u c t u r e d  des ign  methodologies  should r e s u l t  i n  i n c r e a s e d  p r o d u c t i v i t y  as 

w e l l  a s  h ighe r  q u a l i t y  work by IS/DP personne l  ( s e e  e.g., G o l d s t e i n ,  1982).  

There i s  less agreement,  however, about  t h e  impact of s t r u c t u r e d  des ign  on 

IS/DP personne l  s a t i s f a c t i o n .  Both K r a f t  (1977) and G o l d s t e i n  (1982) sugges t  

t h a t  use  of s t r u c t u r e d  des ign  methods w i l l  r educe  s k i l l  v a r i e t y ,  t a s k  

i d e n t i t y ,  and autonomy, t h r e e  of t h e  c o r e  dimensions i n  Hackman & Oldham's Job  

C h a r a c t e r i s t i c s  Model. K r a f t  conc ludes ,  c o n s i s t a n t  w i t h  t h e  model, t h a t  t h i s  
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w i l l  r e s u l t  i n  reduced s a t i s f a c t i o n .  Go lds t e in ,  however, sugges t s  t h a t  use of 

s t r u c t u r e d  d e s i g n  methods w i l l  a l s o  reduce r o l e  c o n f l i c t  and ambigui ty ,  and 

w i l l  i n c r e a s e  t a s k  achievement ( t h e  a b i l i t y  of DP/IS personnel  t o  accomplish 

what they  a r e  supposed t o ) .  The n e t  r e s u l t ,  according t o  Go lds t e in ,  should be 

an i n c r e a s e  i n  s a t i s f a c t i o n .  

The e a r l y  w r i t i n g s  about s t r u c t u r e d  programming suggested t h a t  it t o o  

would r e s u l t  i n  increased  p roduc t iv i t y  of IS/DP personnel .  More r e c e n t l y ,  

t h i s  assumption has  been c a l l e d  i n t o  ques t i on ,  a s  r e s e a r c h e r s  have found 

i n c o n s i s t e n t  impac ts  of s t r u c t u r e d  programming on p r o d u c t i v i t y  ( s e e  Vessey & 

Weber, 1984 f o r  a  review of r e sea rch  on t h e  impact of s t r u c t u r e d  programming). 

Some have sugges ted  t h a t  maintenance of s t r u c t u r e d  code w i l l  be e a s i e r  t han  

maintenance of t y p i c a l  "spaghet t i "  code; t h u s ,  u se  of s t r u c t u r e d  programming 

f o r  system development should i n c r e a s e  p r o d u c t i v i t y  i n  system maintenance. We 

know of no tests of t h i s  con jec tu re  which have been performed s o  f a r .  Very 

l i t t l e  appears  t o  have been w r i t t e n  about  t h e  impact of s t r u c t u r e d  programming 

on job s a t i s f a c t i o n ,  t u rnove r ,  e t c .  

Fourth gene ra t i on  languages (4GL) can be d iv ided  i n t o  a p p l i c a t i o n s  

g e n e r a t o r s  which a r e  t o o l s  f o r  use  by IS/DP p r o f e s s i o n a l s ,  and informat ion  

g e n e r a t o r s  f o r  u se  by end u s e r s  (Hessinger ,  1984). The p r a c t i t i o n e r  p r e s s  i s  

r e p l e t e  wi th  a r t i c l e s  about  4GL. The primary message i n  t h e s e  a r t i c l e s  i s  

t h a t  4GLs can s u b s t a n t i a l l y  i n c r e a s e  p r o d u c t i v i t y ,  bo th  through enhancing 

performance of DP/IS p r o f e s s i o n a l s  and through of f - load ing  some of t h e  work t o  

end use r s .  A second message i n  t h e  l i t e r a t u r e  is t h a t  u se  of 4GL e n a b l e s  

b e t t e r  communication between IS/DP personnel  and u s e r s ,  which w i l l  improve 

r e l a t i o n s  wi th  u s e r s  and r e s u l t  i n  g r e a t e r  u s e r  s a t i s f a c t i o n  (Computer World, 
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101'311'83). The impact of 4GL use  on IS/DP personnel  s a t i s f a c t i o n  is  no t  

addressed  d i r e c t l y .  There is, however, t h e  sugges t ion  t h a t  4GL use  w i l l  

r e s u l t  i n  " d e s k i l l i n g W  of ".journeyman COBOL programmers" ( G a l l a n t ,  1984). 

And, it  has  been suggested t h a t  4GLs w i l l  wash ou t  t h e  "experience gap" 

between exper ienced  and novice programmers (Parks ,  1983). E i t h e r  of t h e s e  

e f f e c t s  could impact s a t i s f a c t i o n  of (at  l e a s t  some) DP/IS personnel .  

P ro to typ ing  is a development approach which has  been ga in ing  many 

a d h e r e n t s  i n  r e c e n t  years .  Proponents of p ro to typing  sugges t  t h a t  once an 

i n i t i a l  investment  i n  hardware and so f tware  r e sou rces  i s  made, p ro to typ ing  can 

v a s t l y  i n c r e a s e  p roduc t iv i t y  i n  s y s t e m  development (Naumann & J e n k i n s ,  1982). 

I n  perhaps t h e  only publ ished empi r i ca l  assessment of t h e  impact of 

p ro to typ ing ,  Alav i  (1984) r e p o r t s  t h a t  u s e r s  were more s a t i s f i e d  and t h e r e  w a s  

less perce ived  c o n f l i c t  between IS/DP and u s e r  personnel  when p ro to typ ing  was 

used compared t o  a convent iona l ,  l i n e a r  development approach, Unfo r tuna t e ly ,  

Alavi  does  n o t  r e p o r t  on IS/DP personnel  s a t i s f a c t i o n .  

11.2. Hardware environment 

There a r e  numerous ways t o  c h a r a c t e r i z e  t h e  hardware environment f aced  by 

IS/DP personnel ,  very few of which have been cons idered  i n  t h e  l i t e r a t u r e  a s  

de te rminants  of job outcomes. Among t h e  dimensions which could be  cons ide red  

a r e  : 

batch vs. on-line; 

system a v a i l a b i l i t y  and reponse t i m e ;  

mainframe, mini ,  micro; and 

brand name (hardware vendor).  
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I n  an  e a r l y  s t u d y ,  Sackman (1970) showed t h a t  u s e r s  of on- l ine  systems 

g e n e r a l l y  t o o k  less human t i m e  bu t  more computer t i m e  t o  complete t h e i r  t a s k s ,  

bu t  t h e s e  d i f f e r e n c e s  were no t  as l a r g e  a s  t hose  between i n d i v i d u a l s .  He a l s o  

found a g e n e r a l  p re fe rence  f o r  on- l ine  r a t h e r  than  conven t iona l  ba tch  systems. 

S ince  t h e  m a j o r i t y  of DP/IS personne l  now work i n  an  on-l ine  environment,  

i n t e r e s t  h a s  s h i f t e d  t o  o t h e r  dimensions,  no tab ly  system a v a i l a b i l i t y  and 

response.  Thadhani (1984) d e s c r i b e s  s e v e r a l  s t u d i e s  which show t h e  impact of 

a v a i l a b i l i t y  and response on IS/DP p r o d u c t i v i t y .  We a r e  unaware, however, of 

any s t u d i e s  which look a t  t h e  impact of hardware environment on IS/DP job 

s a t i s f a c t i o n ,  commitment, e t c .  

11.3. P r o j e c t  teams 

There i s  a s u b s t a n t i a l  e m p i r i c a l  l i t e r a t u r e  on t h e  u se  of teams o r  groups 

f o r  problem s o l v i n g  i n  g e n e r a l ,  and it shows t h a t  i n d i v i d u a l  performance i s  a 

f u n c t i o n  of t h e  t ype  of t a s k  and t h e  exper ienced  r e l a t i o n s h i p  of t h e  

i n d i v i d u a l  t o  t h e  group (see Hackman, 1976 f o r  a review).  Group membership 

sometimes enhances and sometimes r educes  i n d i v i d u a l  e f f e c t i v e n e s s ,  and t h i s  

r e l a t i o n s h i p  i s  very complex. The l i t e r a t u r e  about  teams i n  i n fo rma t ion  

system development is  l a r g e l y  normative: t h e  u se  of teams i s  presumed t o  

improve t h e  outcomes of system development ( s e e ,  e.g., Weinberg, 1974). I n  a 

r e c e n t  a r t i c l e ,  Miles (1983) recommended t h e  u s e  of Nominal Group Technique t o  

ensu re  r e a l  p a r t i c i p a t i o n  i n  system development of a wide range  of pe r sonne l .  

She suggested t h a t  among t h e  r e s u l t s  of t h i s  p a r t i c i p a t i o n  would be 

11 enthusiasm and s ense  of commitment." 
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Despi te  t h e  gene ra l  b e l i e f  t h a t  teams a r e  va luab le  and important  t o  I S  

development, we know of no empi r i ca l  l i t e r a t u r e  which tests t h i s  p ropos i t ion .  

There is no publ i shed  evidence concerning t h e  impact of p r o j e c t  teams on IS/DP 

personnel  s a t i s f a c t i o n ,  commitment, etc. 

11.4. Work c h a r a c t e r i s t i c s  

A s  d i s cus sed  i n  t h e  I n t r o d u c t i o n ,  s e v e r a l  a u t h o r s  have examined t h e  

impact of t a s k  c h a r a c t e r i s t i c s  on IS/DP personnel  s a t i s f a c t i o n ,  and have 

gene ra l l y  found g r e a t e r  s a t i s f a c t i o n  wi th  jobs t h a t  s c o r e  h igh  on t h e  Hackman 

& Oldham Job C h a r a c t e r i s t i c s  Model. A number of i m p l i c a t i o n s  can be drawn 

from t h e s e  r e u l t s .  Zawacki (1984) sugges t s  t h a t  "high scope" jobs 

(development r a t h e r  than  maintenance) w i l l  be more mo t iva t ing  and more 

s a t i s f y i n g .  Chapin (1984) sugges t s  t h a t  more complex p r o j e c t s  w i l l  be more 

mot iva t ing  and s a t i s f y i n g .  He  is, however, more equ ivoca l  concerning 

p roduc t iv i t y :  p r o j e c t  complexity is  l i k e l y  t o  have a  d i r e c t  n e g a t i v e  e f f e c t  

on p r o d u c t i v i t y  and an i n d i r e c t  p o s i t i v e  e f f e c t  ( th rough i t s  impact on 

mot iva t ion) .  A s  wi th  a number of t h e  o t h e r  v a r i a b l e s  d i s cus sed  above, t h e  

l i t e r a t u r e  which d i r e c t l y  add re s se s  t h e  impact of t h i s  a s p e c t  of t h e  IS/DP 

environment t ends  t o  be c o n j e c t u r a l  and has  no t  y e t  been s u b j e c t e d  t o  

empi r i ca l  t e s t i n g .  
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111. Research  Ques t ions  

From t h e  d i s c u s s i o n  i n  t h e  prev ious  s e c t i o n  it should be apparen t  t h a t  

t h e r e  a r e  a g r e a t  many f a c t o r s  i n  t h e  IS/DP t echno log ica l  environment wi th  t h e  

p o t e n t i a l  t o  impact IS/DP job outcomes, and t h e r e  has  been very l i t t l e  t e s t i n g  

of t h e s e  impacts .  For outcomes o t h e r  than p r o d u c t i v i t y ,  t h e r e  has ,  i n  f a c t ,  

been l i t t l e  w r i t t e n  a t  a l l ,  be it t h e o r e t i c a l ,  c o n j e c t u r a l  o r  empi r i ca l .  It 

was our purpose i n  t h i s  r e sea rch  t o  i d e n t i f y  s e v e r a l  important  a r e a s  of 

p o t e n t i a l  impact and ga the r  some d a t a  which begins  t o  exp lo re  t hose  impacts .  

S ince  f o r  t h e  most p a r t  t h e r e  were no p r i o r  hypotheses  t o  be t e s t e d  nor were 

t h e r e  v a l i d a t e d  measures f o r  t h e  c o n s t r u c t s  t o  be examined, t h i s  r e sea rch  

should be viewed more as hypothes i s  gene ra t i on  than  a s  hypo thes i s  t e s t i n g .  

Much of t h e  l i t e r a t u r e  has  focused on immediate p r o d u c t i v i t y  as t h e  

outcome of i n t e r e s t .  Our concern i s  wi th  a d i f f e r e n t  se t  of outcomes which w e  

would expec t  t o  have an important  impact on long run p r o d u c t i v i t y .  These 

c r i t i c a l  outcomes are s a t i s f a c t i o n  (wi th  t h e  work, t h e  job i n  gene ra l ,  and 

supe rv i s ion )  and o r g a n i z a t i o n a l  commitment. Baroudi (1984a) has  shown t h e s e  

t o  be c l o s e l y  l i nked  t o  i n t e n t i o n  t o  q u i t  (and hence t o  e v e n t u a l  t u rnove r )  f o r  

IS/DP personnel .  We a r e  a l s o  concerned wi th  two v a r i a b l e s  which ~ a r o u d i ' s  

s tudy showed t o  be impor tan t  p r ecu r so r s  of s a t i s f a c t i o n  and commitment, r o l e  

c o n f l i c t  and r o l e  ambiguity.  He found t h a t  r o l e  c o n f l i c t  w a s  expla ined  

s i g n i f i c a n t l y  by t h e  degree  t o  which IS/DP personnel  were involved  i n  boundary 

spanning r o l e s .  However, he found no exp lana t ion  f o r  t h e  causes  of r o l e  

ambiguity.  I n  t h i s  s tudy  w e  a r e  concerned wi th  t h e  e x t e n t  t o  which a s p e c t s  of 

t h e  t echno log ica l  environment might c o n t r i b u t e  t o  r o l e  c o n f l i c t  o r  cause  r o l e  

ambiguity.  
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111.1. Development methodologies 

Three q u e s t i o n s  i n  t h i s  a r e a  were i n v e s t i g a t e d :  

Q1: What impact does t h e  use  of s t r u c t u r e d  des ign  t o o l s  have on 
S a t i s f a c t i o n ,  Commitment, r o l e  C o n f l i c t ,  o r  r o l e  Ambiguity (SCCA)? 

On t h e  b a s i s  of p r i o r  l i t e r a t u r e ,  w e  would expec t  t h e  u s e  of s t r u c t u r e d  

des ign  methods t o  reduce c o n f l i c t  and ambiguity.  The expec ted  impact on 

s a t i s f a c t i o n  and commitment is  unc lear .  

42: What impact does  t h e  use  of s t r u c t u r e d  programming have on SCCA? 

S t r u c t u r e d  programming prov ides  a set  of r u l e s  t o  be fol lowed and t o o l s  

t o  be used i n  accomplishing t h e  programming t a s k ,  and t h i s  should reduce r o l e  

ambiguity.  We make no o t h e r  p r e d i c t i o n s  about  t h e  impact of s t r u c t u r e d  

programming. 

Q3: What impact does  t h e  use  of 4 t h  g e n e r a t i o n  languages  have on SCCA? - 
There are no d i r e c t  p r e d i c t i o n s  i n  t h e  l i t e r a t u r e  about  t h e  impact of 4GL 

use  on any of t h e  dependent v a r i a b l e s .  There  a r e ,  however, h i n t s  about  t h e  

impact of 4GL use  on s a t i s f a c t i o n .  As a  r e s u l t  of b e t t e r  communications w i t h  

u s e r s ,  IS/DP personne l  performance should improve, and t h i s  should i n c r e a s e  

s a t i s f a c t i o n .  The p o s s i b l e  "desk i l l i ng l '  which might r e s u l t  from 4GL u s e  

would, however, sugges t  a  r educ t i on  i n  s a t i s f a c t i o n .  S ince  t h e s e  h i n t s  

sugges t  o p p o s i t e  e f f e c t s ,  w e  make no - a ~ r i o r i  p r e d i c t i o n s  about  4GL use.  

111.2. Hardware environment 

Two q u e s t i o n s  i n  t h i s  a r e a  were i n v e s t i g a t e d :  

Q4: What impact does  an  on-l ine  vs .  a ba t ch  environment have on SCCA? 

Most programmers today o p e r a t e  i n  an  on- l ine  environment;  t h o s e  who do 

no t  a r e  l i k e l y  t o  f e e l  (p robably  c o r r e c t l y )  t h a t  t hey  a r e  working i n  an  
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a n t i q u a t e d  environment which i s  l i k e l y  t o  s t u n t  t h e i r  p r o f e s s i o n a l  growth. We 

would, t h e r e f o r e ,  p r e d i c t  t h a t  t h e  absence of a n  on-l ine  environment would 

l e a d  t o  lower  s a t i s f a c t i o n  and commitment. There is  no b a s i s  f o r  p r e d i c t i n g  

any impact on ambiguity o r  c o n f l i c t .  

Q5: What impact does  t ype  of hardware used -- micro,  mini ,  o r  mainframe 
-- have on SCCA? 

The s u b s t a n t i a l  i n t e r e s t  i n  microcomputers i n  t h e  popula t ion  g e n e r a l l y  

would s u g g e s t  t h a t  a c c e s s  t o  them would be s a t i s f y i n g  t o  DP/IS personne l .  On 

t h e  o t h e r  hand, t h e  bread and b u t t e r  of DP/IS o p e r a t i o n s  remains  t h e  mainframe 

computer system. We, t h u s ,  would p r e d i c t  a  weak p o s i t i v e  impact of 

microcomputer u se  on s a t i s f a c t i o n .  There i s  no b a s i s  f o r  p r e d i c t i n g  an impact  

on commitment, c o n f l i c t ,  o r  ambiguity.  

111.3. P r o j e c t  teams and r e p o r t i n g  r e l a t i o n s h i p s  

Four q u e s t i o n s  were i n v e s t i g a t e d  i n  t h i s  a r ea :  

Q6: Does t h e  u se  of p r o j e c t  teams impact SCCA? 

The I S  p r a c t i t i o n e r  l i t e r a t u r e  s u g g e s t s  t h a t  u se  of p r o j e c t  teams 

enhances performance and s a t i s f a c t i o n ,  We n o t e ,  however, t h a t  t h e  IS  

p r a c t i t i o n e r  l i t e r a t u r e  i s  much more p o s i t i v e  about  t h e  b e n e f i c i a l  impact  of 

teams than  i s  t h e  emp i r i ca l  l i t e r a t u r e  on groups.  The r e l a t i o n s h i p  between 

p r o j e c t  teams and s a t i s f a c t i o n ,  t hen ,  i s  n o t  l i k e l y  t o  be  l a r g e .  Arguments 

can be made t o  sugges t  t h a t  use  of p r o j e c t  teams w i l l  bo th  i n c r e a s e  and 

dec rea se  r o l e  c o n f l i c t ;  t h u s ,  no p r e d i c t i o n  w i l l  be made. There  does  n o t  seem 

t o  be any b a s i s  f o r  p r e d i c t i n g  an  impact on e i t h e r  commitment o r  r o l e  

ambiguity.  
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Q7:  For t hose  DP/IS personne l  who a r e  a s s igned  t o  p r o j e c t  teams, does  
t h e  manner i n  which team assignments  a r e  made a f f e c t  SCCA? 

P r o j e c t  team members can s t a y  t o g e t h e r  and move from p r o j e c t  t o  p r o j e c t  

a s  a  team, team members can move from assignment t o  ass ignment  i n d i v i d u a l l y ,  

o r  some o t h e r  method can be used f o r  team r o t a t i o n .  There i s  no b a s i s  f o r  

p r e d i c t i n g  a n  impact of t h e  method of team assignment on s a t i s f a c t i o n ,  

commitment, o r  r o l e  c o n f l i c t .  Role ambigui ty ,  however, should be lower f o r  

t h o s e  who are ass igned  t o  permanent teams, s i n c e  i n  such cases t h e  

i n d i v i d u a l ' s  r e l a t i o n s h i p  t o  t h e  group and r o l e  w i th in  t h e  group a r e  l i k e l y  t o  

be c l e a r e r  and b e t t e r  known. 

Q8: What impact does  r e p o r t i n g  t o  a  p r o j e c t  l e a d e r  have on DP/IS 
personne l  SCCA? 

There a r e  many p o s s i b l e  formal  r e p o r t i n g  r e l a t i o n s h i p s  f o r  DP/IS 

personne l .  Among t h e s e  are (1 )  r e p o r t i n g  t o  a  p r o j e c t  l e a d e r ,  ( 2 )  r e p o r t i n g  

t o  a  f u n c t i o n a l  manager i n  t h e  DP/IS depar tment ,  and (3 )  r e p o r t i n g  t o  a 

manager i n  a  u s e r  a r e a .  S ince  s o  much of t h e  work of DPlIS personne l  i s  

p r o j e c t  o r i e n t e d ,  fo rmal ly  r e p o r t i n g  t o  a p r o j e c t  l e a d e r  might r e s u l t  i n  lower 

r o l e  c o n f l i c t  and ambiguity.  There  is  no b a s i s  f o r  p r e d i c t i n g  a n  impact  on 

s a t i s f a c t i o n  o r  commitment. 

Q9: What impact does  r e p o r t i n g  t o  m u l t i p l e  s u p e r i o r s  have on SCCA? 

The I S  l i t e r a t u r e  p rov ides  no s u g g e s t i o n s  about  t h e  impact  of m u l t i p l e  

r e p o r t i n g  r e l a t i o n s h i p s .  The broader  o r g a n i z a t i o n a l  l i t e r a t u r e ,  however, 

does .  Role  c o n f l i c t  occu r s  when t h e  i n d i v i d u a l  r e c e i v e s  c o n f l i c t i n g  job  

performance in format ion ,  wh i l e  r o l e  ambigui ty  r e s u l t s  from a l a c k  of c l e a r  and 

p r e c i s e  in format ion  about  what is  expected of t h e  r o l e  incumbent (Van S e l l ,  e t  

a l . ,  1981). A s  t h e  number of s u p e r i o r s  one r e p o r t s  t o  and r e c e i v e s  d i r e c t i o n  

Center for Digital Economy Research 
Stem School of Business 
IVorking Paper IS-84-90 



Research Ques t ions  

from i n c r e a s e s ,  s o  does t h e  p o t e n t i a l  f o r  r o l e  c o n f l i c t .  Number of s u p e r i o r s  

does no t  n e c e s s a r i l y ,  however, a f f e c t  ambiguity,  s i n c e  each s u p e r i o r  could 

provide c l e a r  and p r e c i s e  in format ion  about t a s k s ,  rewards,  etc.  Thus, w e  

would expec t  t h a t  r e p o r t i n g  t o  mu l t i p l e  s u p e r i o r s  w i l l  i n c r e a s e  r o l e  c o n f l i c t ,  

but w e  make no p r e d i c t i o n s  about  t h e  impact on s a t i s f a c t i o n ,  commitment, o r  

ambiguity.  

111.4. Work c h a r a c t e r i s t i c s  

S ix  c h a r a c t e r i s t i c s  of t h e  work i t s e l f  were i n v e s t i g a t e d :  

Q10: What impact does t h e  number of p r o j e c t s  s imul taneous ly  worked on by 
DP/IS personnel  have on SCCA? 

I f  concent ra ted  work on a  s i n g l e  p r o j e c t  imp l i e s  r e s p o n s i b i l i t y  f o r  a 

l a r g e r  p o r t i o n  of t h e  p r o j e c t ,  i t  is l i k e l y  t o  i n c r e a s e  t a s k  i d e n t i t y .  

Working on a  range of p r o j e c t s ,  on t h e  o t h e r  hand, i s  l i k e l y  t o  i n c r e a s e  t a s k  

v a r i e t y ,  Both a r e  important  dimensions i n  t h e  Hackman & Oldham model, and 

each should c o n t r i b u t e  t o  s a t i s f a c t i o n .  Thus, t h e r e  is  no reason  t o  expec t  an  

impact of t h e  number of s imultaneous p r o j e c t s  on s a t i s f a c t i o n .  Likewise,  

t h e r e  i s  no b a s i s  f o r  p r e d i c t i n g  an impact on commitment. Arguments s i m i l a r  

t o  t hose  made above concerning r e p o r t i n g  t o  m u l t i p l e  s u p e r i o r s  would sugges t  

t h a t  r o l e  c o n f l i c t  may be i nc reased  by having t o  d e a l  w i th  a  l a r g e  number of 

p r o j e c t s  (and,  hence, p r o j e c t  l e a d e r s ,  u s e r s ,  e t c . )  s imu l t aneous ly ,  wh i l e  

t h e r e  would be no necessary  impact on r o l e  ambiguity.  

Q 1 1  & Q12: To what e x t e n t  do p r o j e c t  s i z e  and d u r a t i o n  impact  SCCA? 

No s t rong  arguments can be made concerning t h e  l i k e l y  impact of p r o j e c t  

s i z e  on s a t i s f a c t i o n ,  commitment, c o n f l i c t  o r  ambigui ty .  S i m i l a r l y ,  t h e r e  is  

no b a s i s  f o r  p r ed i c t i ng  an impact of p r o j e c t  d u r a t i o n  on commitment, c o n f l i c t ,  
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o r  ambiguity.  Dura t ion ,  however, i s  l i k e l y  t o  a f f e c t  s a t i s f a c t i o n .  Longer 

p r o j e c t s  w i l l  probably r e s u l t  i n  less f r equen t  feedback (one of Hackman and 

Oldham's key job dimensions) ,  and t h i s  w i l l  reduce s a t i s f a c t i o n .  

Q13: What i s  t h e  impact of p r o j e c t  i nnova t ivenes s  on SCCA? 

Innova t ive  pro- jects  are i n h e r e n t l y  more i n t e r e s t i n g  t han  more 

commonplace, mundane pro. iects .  F u r t h e r ,  i nnova t ive  p r o j e c t s  keep DP/IS 

pe r sonne l ' s  s k i l l s  c u r r e n t ,  and hence more marketable.  We would, t h e n ,  expec t  

a s t r o n g  impact on s a t i s f a c t i o n .  No r e l a t i o n s h i p  wi th  commitment, c o n f l i c t  o r  

ambiguity can be  p red i c t ed .  

414 & Q15: What i s  t h e  impact of doing maintenance work and development 
work on SCCA? 

The message i n  much of t h e  l i t e r a t u r e  is t h a t  maintenance i s  low scope,  

unmotivating, u n s a t i s f y i n g  work whi le  development i s  j u s t  t h e  oppos i t e .  There 

have been numerous a r t i c l e s  i n  t h e  p a s t  few yea r s  e x p l a i n i n g  t h e  importance of 

maintenance, and sugges t ing  t h a t  i t  should - be regarded a s  an  impor tan t  and 

cha l lenging  assignment.  The importance of maintenance i s  unques t ionable .  

However, w e  would p r e d i c t  t h a t  a  h igh  r e l a t i v e  maintenance work load  w i l l  l e a d  

t o  reduced s a t i s f a c t i o n ,  wh i l e  a  h igh  r e l a t i v e  amount of development work w i l l  

i n c r e a s e  s a t i s f a c t i o n .  We make no p r e d i c t i o n s  about  t h e  impact of maintenance 

o r  developement work on commitment, c o n f l i c t  o r  ambiguity.  

The 15 ques t i ons  i n v e s t i g a t e d  and t h e  p red i c t ed  impacts  on s a t i s f a c t i o n ,  

commitment, c o n f l i c t  and ambiguity a r e  summarized i n  F igu re  1. 
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P red i c t ed  Impacts of 15 Environmental F a c t o r s  

S a t i s -  Commit- Role Role 
f a c t i o n  ment C o n f l i c t  Ambiguity 

Development methodologies 
1. S t r u c t u r e d  des ign  ? ? - 

2. S t r u c t u r e d  pro- ? ? ? 
gramming 

3. 4 t h  g e n e r a t i o n  
language 

Hardware environment 
4. On-line vs .  ba tch  + + ? 

5. Micro, min i ,  mainframe - ? ? 

. P r o j e c t  teams 8 r e p o r t i n g  r e l a t i o n s h i p s  
6. Use of p r o j e c t  teams + ? ? 

7. Team assignments  

8. Report t o  p r o j e c t  
l e a d e r  

9.  Mul t ip l e  r e p o r t i n g  
r e l a t i o n s h i p s  

Work c h a r a c t e r i s t i c s  
10, No. of s imul taneous  

p r o j e c t s  

11. S i z e  of team 

12. P r o j e c t  du ra t i on  

13. Innovat iveness  

14. % maintenance 

15. % development 

F igure  1. 
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I V .  R e s e a r c h  Methodology 

The d a t a  f o r  t h i s  s t u d y  were c o l l e c t e d  as p a r t  of a l a r g e r  p r o j e c t  t h a t  

i n v e s t i g a t e d  t h e  a n t e c e d e n t s  of DP p e r s o n n e l  i n t e n t i o n  t o  q u i t .  The r e s u l t s  

of t h i s  s t u d y  are r e p o r t e d  i n  Baroudi  (1984b). 

I V . l .  The Sample and S e l e c t i o n  

Nine companies ,  p r i m a r i l y  from t h e  New York/Boston area, p a r t i c i p a t e d  i n  

t h e  s t u d y  w i t h  d a t a  c o l l e c t e d  from a t o t a l  o f  229 i n d i v i d u a l s .  The 229 

s u b j e c t s  r e p r e s e n t s  an  o v e r a l l  r e s p o n s e  rate of 85 p e r c e n t .  

The s t u d y  p a r t i c i p a n t s  i n c l u d e d  a p p l i c a t i o n s  programmers, 

programmer/analys ts ,  and sys tems  a n a l y s t s  i n  c e n t r a l i z e d  DP groups .  

A d d i t i o n a l l y ,  t o  a s s u r e  t h a t  t h e  s t u d y  p a r t i c i p a n t s  were engaged i n  comparable  

t a s k s ,  o n l y  t h o s e  i n d i v i d u a l s  working on i n t e r n a l  sys tems  development p r o j e c t s  

were i n c l u d e d .  The p a r t i c i p a t i n g  companies v a r i e d  i n  s i z e  from approx imate ly  

30 programmers and a n a l y s t s  t o  over  one thousand.  The d i f f e r e n t  i n d u s t r i e s  

r e p r e s e n t e d  are l i s t e d  i n  F i g u r e  2. 

----- I n s e r t  F i g u r e  2  here------ 

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

F i g u r e  3.  
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NUMBER OF INDUSTRY 
CCMPANIES 

COMHERC IAL 
BANKING 

NUMBER OF 
SUBJECTS 

3 INSURANCE 84 

2 BROKERAGE 41 

PUBLIC 
ACCOUNTING 

INVESTMENT 
BANKING 26 

1 ELECTRONICS 
MANUFACTURING 26 --------------------------------------------------------------- 

Figure 2 
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----- I n s e r t  F igure  3 here----- 

The d a t a  were ga thered  by on-s i te  a d m i n i s t r a t i o n  of a  ques t i onna i r e .  The 

q u e s t i o n n a i r e  took approximately 45 minutes t o  complete. A l l  s u b j e c t s  were 

guaranteed anonymity and t h e  p a r t i c i p a t i n g  companies were provided wi th  a  

summary of t h e  o v e r a l l  f i n d i n g s .  

IV.2. Measures 

I n  c o n s t r u c t i n g  t h e  ins t rument  t o  test  t h e  r e sea rch  q u e s t i o n s ,  measures 

wi th  e x t e n s i v e  h i s t o r i e s  of r e l i a b i l i t y  and v a l i d i t y  were employed whenever 

pos s ib l e .  Accordingly, t h e  JDI (Smith e t  a l ,  1969) was used t o  measure 

gene ra l  job s a t i s f a c t i o n  and i t s  va r ious  f a c e t s .  The Rizzo e t  a l .  (1970) 

s c a l e s  were used t o  measure r o l e  c o n f l i c t  and r o l e  ambiguity.  The r o l e  

ambiguity s c a l e  was expanded based on t h e  work of Schuler  e t  a l .  (1982) which 

recommended t h e  a d d i t i o n  of t a s k  and reward ambiguity items. Organ iza t iona l  

commitment w a s  measured us ing  t h e  P o r t e r  and Smith (Mowday e t  a l . ,  1979) 

ins t rument .  Desc r ip t i ve  s t a t i s t i c s  and r e l i a b i l i t i e s  f o r  t h e s e  scales are 

presen ted  i n  F igure  4. 

---- I n s e r t  F igure  4  here---- 

Unfor tuna te ly ,  no s t anda rd i zed  measures of t h e  technology and DP 

environemnt were a v a i l a b l e .  I n  most c a s e s  however, it was p o s s i b l e  t o  simply 

ask t h e  s u b j e c t  what ca tegory  he/she belonged t o  (e .g . ,  do you r e p o r t  t o  a  

p r o j e c t  l e ade r?  does your department use  p r o j e c t  teams?) o r  t o  what e x t e n t  

they used a  p a r t i c u l a r  technology ( r a t e d  on a  5-point s c a l e ) .  I n  many cases 

respondents  were asked t o  l ist  t h e  t o o l s  o r  languages they  used and t h e  

Center for Digital Economy Research 
Stem School of Business 
IVorking Paper IS-84-90 



DESCRIPTIVE STATISTICS 

AGE - 
RANGE NUMBER PERCENT 

GENDER 

Female 92 40% 

Male 

YEARS EXPERIENCE I N  DATA PROCESSING 

Mean 6.1 years  

Minimum 1.0 years  

Maximum 27 years 

S.D. 4.5 years  

YEARS \.TITP, COMPMTY 

Mean 4.332 years  

Minimum 1.0 years 

Maximum 2 5 . 0  years  

S.D. 4 .9  years  

EDUCATION 

High School Degree 6 3% 

Technical School Experience 8 4% 

Some College 37 16% 

College Degree 99 43% 

Some Graduate Work 35 152 

Master's o r  Higher Degree 44 19X 
-\ 229 100% 

Figure 3 
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Research Methodology 

p e r c e n t  of t i m e  t h e y  used them. S u b j e c t s  were a l s o  a s k e d  t o  i n d i c a t e  what 

p e r c e n t a g e  o f  t h e i r  time was s p e n t  i n  enhancement, development,  and 

maintenance work. 

While w e  have no r e l i a b i l i t y  d a t a  f o r  t h e s e  v a r i a b l e s  and must depend 

s t r o n g l y  on t h e  f a c e  v a l i d i t y  of t h e s e  measures ,  it was p o s s i b l e  t o  p r o v i d e  

some e v i d e n c e  f o r  t h e  v a l i d i t y  of a number of them by b u i l d i n g  a  nomolog ica l  

network (Bagozz i ,  1980). Nomological v a l i d i t y  is  demons t ra ted  by showing t h a t  

t h e  s p e c i f i c  c o n s t r u c t  relates as expec ted  t o  a wider  t h e o r e t i c a l  scheme. For  

example, i t  was expec ted  t h a t  s u b j e c t s  u s i n g  f o u r t h  g e n e r a t i o n  l a n g u a g e s  would 

be i n v o l v e d  i n  enhancement and development work and n o t  i n  maintenance.  

A d d i t i o n a l l y ,  i t  was expec ted  t h a t  peop le  u s i n g  f o u r t h  g e n e r a t i o n  l a n g u a g e s  

would i n d i c a t e  t h a t  t h e  p r o j e c t s  t h e y  worked i n  were s ta te  of t h e  a r t  and 

i n n o v a t i v e .  I n  f a c t ,  p e r c e n t a g e  of t i m e  s p e n t  i n  enhancement and development 

work d i d  indeed  c o r r e l a t e  p o s i t i v e l y  w i t h  4GL w h i l e  p e r c e n t a g e  of t i m e  s p e n t  

i n  maintenance work c o r r e l a t e d  n e g a t i v e l y .  The s u b j e c t s  r a t i n g s  of how 

i n n o v a t i v e  t h e i r  p r o j e c t s  were a l s o  c o r r e l a t e d  p o s i t i v e l y  w i t h  u s e  of 4GL. 

I n n o v a t i v e  p r o j e c t s  c o r r e l a t e d  p o s i t i v e l y  w i t h  t i m e  s p e n t  i n  enhancement 

and development and c o r r e l a t e d  n e g a t i v e l y  w i t h  p e r c e n t  o f  time s p e n t  i n  

maintenance as w a s  expec ted .  The u s e  of s t r u c t u r e d  d e s i g n  t o o l s  had ,  

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

development work and a n e g a t i v e  c o r r e l a t i o n  w i t h  main tenance  work. S t r u c t u r e d  

programming, l i k e w i s e ,  c o r r e l a t e d  p o s i t i v e l y  w i t h  enhancement b u t  d i d  n o t  

c o r r e l a t e  w i t h  maintenance work. 
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Research  Methodology 

While t h e  f i n a l  demons t ra t ion  of v a l i d i t y  is  a complex and t ime  consuming 

p r o c e s s ,  t h e  above d a t a  p rov ide  some e v i d e n c e  f o r  t h e  v a l i d i t y  of t h e  

measures .  

I V . 3 .  T e s t i n g  

C o r r e l a t i o n a l  a n a l y s i s  and a n a l y s i s  of v a r i a n c e  were used t o  tes t  t h e  

i n d i v i d u a l  r e s e a r c h  q u e s t i o n s  and r e g r e s s i o n  a n a l y s i s  w a s  used t o  d e t e r m i n e  

t h e  o v e r a l l  amount of v a r i a n c e  accounted  f o r  i n  t h e  dependent  v a r i a b l e s .  

Where - a p r i o r i  p r e d i c t i o n s  of d i r e c t i o n a l i t y  cou ld  be  made, o n e - t a i l e d  

s i g n i f i c a n c e  t e s t i n g  w a s  used .  Otherwise ,  a l l  t e s t i n g  of s i g n i f i c a n c e  w a s  

t w o - t a i l e d .  

V. R e s u l t s  

I n  t h i s  s e c t i o n ,  b a s i c  r e s u l t s  c o n c e r n i n g  t h e  15 r e s e a r c h  q u e s t i o n s  

d i s c u s s e d  above are p r e s e n t e d .  The r e l a t i o n s h i p  between e a c h  of t h e  

t e c h n o l o g i c a l  environment f a c t o r s  and s a t i s f a c t i o n ,  commitment, r o l e  c o n f l i c t  

and r o l e  ambigui ty  was examined. Where it seemed r e l e v a n t ,  s p e c i f i c  o t h e r  

r e l a t i o n s h i p s  were examined. I n  t h e  d i s c u s s i o n  which f o l l o w s ,  u n l e s s  

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

tests of g e n e r a l  job s a t i s f a c t i o n  and s a t i s f a c t i o n  w i t h  t h e  work i t s e l f .  

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

s e c t i o n .  
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V.1 .  Impact of development methodologies 

The r e s u l t s  of t h e  i n q u i r i e s  i n t o  Quest ions 1, 2 ,  and 3 a r e  summarized i n  

F igure  5. Nei ther  t h e  use of s t r u c t u r e d  programming nor s t r u c t u r e d  des ign  

methods was s i g n i f i c a n t l y  r e l a t e d  t o  s a t i s f a c t i o n  o r  commitment. The use  of 

s t r u c t u r e d  des ign  was p o s i t i v e l y  r e l a t e d  t o  r o l e  c o n f l i c t ,  c o n t r a r y  t o  

expec t a t i ons ;  i .e . ,  people who used s t r u c t u r e d  design methods exper ienced  more 

r o l e  c o n f l i c t  than  d i d  t h e i r  c o u n t e r p a r t s  who d i d  no t  u se  t h e s e  methods. Use 

of s t r u c t u r e d  programming r e s u l t e d  i n  lower r o l e  ambigui ty ,  as p red i c t ed .  The 

e x t e n t  of u se  of 4 t h  gene ra t i on  languages was un re l a t ed  t o  commitment, 

c o n f l i c t ,  o r  ambiguity.  It w a s ,  however, p o s i t i v e l y  r e l a t e d  t o  g e n e r a l  job 

s a t i s f a c t i o n .  

Impact of Development Methodologies 

S a t i s -  Commit- Role  Role 
f a c t i o n  ment C o n f l i c t  Ambiguity 
----- -- ------- -------- --------- 

1. S t r u c t u r e d  des ign  NS NS . I28 NS 
(p=.03)* 

2. S t ruc tu red  pro- NS NS NS -. 106 
gramming (p=.057)* 

3. 4 t h  gene ra t i on  . I76 NS NS NS 
language (p=.012) 

* one- ta i led  tes t  

F igu re  5. 
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V . 2 .  Impac t  of t h e  hardware environment 

I n  g e n e r a l ,  t h e  v a r i a t i o n  i n  hardware environments a c r o s s  respondents  w a s  

t o o  smal l  t o  a l l o w  a  meaningful test  of t h e s e  ques t ions .  Only 9  of 229 

respondents  worked i n  a  ba tch  environment,  and only 39 used any computer o t h e r  

than  a  mainframe. 

V.3. Impact of p r o j e c t  teams and r e p o r t i n g  r e l a t i o n s h i p s  

Only t e n  i n d i v i d u a l s  r epo r t ed  working i n  d a t a  process ing  groups which d i d  

no t  use p r o j e c t  teams. Thus, r e sea rch  ques t i on  6  could no t  be  t e s t e d .  

The method of a s s ign ing  i n d i v i d u a l s  t o  p r o j e c t  teams had an impact on 

t h r e e  of t h e  f o u r  dependent v a r i a b l e s ;  only c o n f l i c t  was n o t  r e l a t e d  t o  t h e  

method of team assignment o r  r o t a t i o n .  I n d i v i d u a l s  who r o t a t e d  t o  teams wi th  

d i f f e r e n t  members (n=126) had t h e  h i g h e s t  s a t i s f a c t i o n ,  fol lowed by t h o s e  who 

always worked wi th  t h e  same team members (n=43), followed by t h o s e  who d i d  

n e i t h e r  ( n = l l )  (e.g. ,  t hey  were not  ass igned  t o  p r o j e c t  teams, though t h e i r  

o rgan iza t ion  used teams). The mean job s a t i s f a c t i o n  s c o r e s  f o r  t h e s e  t h r e e  

groups were 145.40, 138.47, and 119.00, r e s p e c t i v e l y  (F  s i g n i f i c a n t  a t  .016). 

Organiza t iona l  commitment was n e a r l y  i d e n t i c a l  f o r  t h o s e  who r o t a t e  from team 

t o  team and those  who were permanently ass igned  t o  a  team (mean commitment 

s c o r e s  of - 99.77 and - 100.74, r e s p e c t i v e l y ) ;  however, t h o s e  who d i d  n e i t h e r  

showed s u b s t a n t i a l l y  lower commitment (mean s c o r e  of -121.00, F  s i g n i f i c a n t  a t  

.102). F i n a l l y ,  as p r e d i c t e d ,  t h o s e  i n d i v i d u a l s  who were permanently a s s igned  

t o  a p r o j e c t  team repo r t ed  less ambiguity t han  t h o s e  who r o t a t e d  o r  d i d  

n e i t h e r  (means of -31.67, -29.97, and -28.13, r e p e c t i v e l y ;  F  s i g n i f i c a n t  a t  

.037). 
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Whom an i n d i v i d u a l  r epo r t ed  t o  was found t o  i m p a c t  s a t i s f a c t i o n ,  

commitment and c o n f l i c t ,  but  no t  ambiguity.  Report ing t o  a  p r o j e c t  l e a d e r  

r e s u l t e d  i n  lower o v e r a l l  .job s a t i s f a c t i o n  (mean s c o r e  of 138.80 vs .  146.65, 

p=.087), lower s a t i s f a c t i o n  wi th  supe rv i s ion  (mean of 40.3 vs .  42.8, p=.103), 

and less r o l e  c o n f l i c t  (mean of 30.2 vs. 32.5, p=.027 one- ta i led  t e s t )  when 

compared t o  a l l  o t h e r  r e p o r t i n g  r e l a t i o n s h i p s .  Those r e p o r t i n g  t o  a  p r o j e c t  

l e a d e r  a l s o  had s i g n i f i c a n t l y  lower o r g a n i z a t i o n a l  commitment (mean of - 53.54 

vs .  -47.19, F s i g n i f i c a n t  a t  ,004). I n d i v i d u a l s  r e p o r t i n g  t o  a  f u n c t i o n a l  

manager i n  t h e  DP/IS department had t h e  h ighes t  l e v e l s  of o r g a n i z a t i o n a l  

commitment (mean of -47.81 vs.  -52.69, F s i g n i f i c a n t  a t  .035). 

Having m u l t i p l e  r e p o r t i n g  r e l a t i o n s h i p s  was found t o  be u n r e l a t e d  t o  r o l e  

c o n f l i c t ,  r o l e  ambigui ty ,  commitment t o  t h e  o rgan iza t ion ,  and s a t i s f a c t i o n  

wi th  t h e  job,  t h e  work i t s e l f ,  o r  supe rv i s ion .  The r e s u l t s  f o r  Research 

Quest ions 6  through 9  are summarized i n  F igure  6.  
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Resu l t s  

Impacts  of P r o j e c t  Teams and Report ing R e l a t i o n s h i p s  

S a t i s -  Commit- Role  Role 
f a c t i o n  ment C o n f l i c t  Ambiguity 

6. Use of p r o j e c t  teams ----------- not  t e s t e d  ----------- 

7. Team ass ignments  s e e  see NS see 
t e x t  t e x t  t e x t  

8. Report t o  p r o j e c t  - - - NS 
l e a d e r  

9. Mul t i p l e  r e p o r t i n g  NS NS NS NS 
r e l a t i o n s h i p s  

F igure  6. 

V . 4 .  Impact of work c h a r a c t e r i s t i c s  

Nei ther  t h e  number of p r o j e c t s  worked on s imul taneous ly  nor t h e  s i z e  of 

p r o j e c t  teams was r e l a t e d  t o  any of t h e  dependent v a r i a b l e s .  P r o j e c t  d u r a t i o n  

was nega t ive ly  r e l a t e d  t o  s a t i s f a c t i o n  wi th  t h e  work i t s e l f ,  as p r e d i c t e d ,  b u t  

was un re l a t ed  t o  commitment, ambiguity o r  c o n f l i c t .  

The hypothesized r e l a t i o n s h i p s  between s a t i s f a c t i o n  and p r o j e c t  

innovat iveness ,  t i m e  spen t  i n  maintenance, and t i m e  spen t  i n  development were 

a l l  found t o  be s i g n i f i c a n t .  The s t r o n g e s t  of t h e s e  were between p r o j e c t  

innovat iveness  and s a t i s f a c t i o n  wi th  t h e  work i t s e l f  (r=.485) and gene ra l  job 

s a t i s f a c t i o n  (r=.504).  Percent  of t i m e  spen t  i n  development and enhancement 

was a l s o  p o s i t i v e l y  r e l a t e d  t o  both s a t i s f a c t i o n  w i t h  t h e  work (r=.196) and 

genera l  job s a t i s f a c t i o n  (r=.176).  The pe rcen t  of t i m e  spen t  doing 

maintenance was nega t ive ly  r e l a t e d  t o  work s a t i s f a c t i o n ,  bu t  n o t  s i g n i f i c a n t l y  
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r e l a t e d  t o  g e n e r a l  job s a t i s f a c t i o n .  The pe rcen t  of t i m e  spen t  i n  development 

and enhancement and t h e  percent  of time spen t  i n  maintenance were un re l a t ed  t o  

any of t h e  o t h e r  t h r e e  dependent v a r i a b l e s .  P r o j e c t  innovat iveness ,  however, 

was a s s o c i a t e d  wi th  h igher  commitment.and lower r o l e  ambiguity.  F igure  7 

summarizes t h e  r e s u l t s  f o r  Research Quest ions 10-15. 

Impacts of Work C h a r a c t e r i s t i c s  

S a t i s -  Commit- Role Role 
f a c t i o n  ment C o n f l i c t  Ambiguity 
------- ------- -------- --------- 

10. No. of s imul taneous  NS NS NS NS 
p r o j e c t s  

11. S i z e  of team NS NS N S NS 

12. P r o j e c t  d u r a t i o n  - .I23 NS NS NS 
( p=. 053)* 

13. Innova t ivenes s  -485 .466 NS - .292 
(p<.OOl)* (p<.OOl) (p<.OOl) 

14. % maintenance -. 103 NS NS NS 
(p=.066)* 

15. % development . I96 NS NS NS 
(p=.002)* 

* one- ta i led  test  

F igure  7. 
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V . 5 .  Summary of r e s u l t s  

We can  summarize t h e s e  r e s u l t s  by comparing t h o s e  r e l a t i o n s  t h a t  were 

p r e d i c t e d  between t h e  t e c h n o l o g i c a l  environment  and t h e  dependent  v a r i a b l e s  

w i t h  t h o s e  r e l a t i o n s h i p s  which were a c t u a l l y  found. I n  t h e  case of 

s a t i s f a c t i o n ,  f o u r  of t h e  independen t  v a r i a b l e s  t e s t e d  were p r e d i c t e d  t o  have 

an  impact .  A l l  of t h e s e  p r e d i c t e d  r e l a t i o n s h i p s  were found t o  e x i s t .  T h r e e  

unexpected r e l a t i o n s h i p s  were found,  i n v o l v i n g  t h e  u s e  of f o u r t h  g e n e r a t i o n  

l a n g u a g e s ,  method of ass ignment  t o  teams, and r e p o r t i n g  t o  a p r o j e c t  l e a d e r .  

The o n l y  p r e d i c t e d  r e l a t i o n s h i p  w i t h  commitment cou ld  n o t  be  t e s t e d .  

Three  o t h e r  r e l a t i o n s h i p s  i n v o l v i n g  method of team ass ignment ,  r e p o r t i n g  t o  a 

p r o j e c t  l e a d e r ,  and p r o j e c t  i n n o v a t i v e n e s s  were found.  

Four independen t  v a r i a b l e s  were p r e d i c t e d  t o  have a n  impact  on r o l e  

c o n f l i c t .  Of t h e s e ,  on ly  one,  r e p o r t i n g  t o  a p r o j e c t  l e a d e r ,  had t h e  

p r e d i c t e d  impact .  One o t h e r ,  u s e  of s t r u c t u r e d  d e s i g n  methods,  had a n  impact  

o p p o s i t e  from what w a s  expected.  

For  r o l e  ambigui ty  f o u r  v a r i a b l e s  were p r e d i c t e d  t o  have a n  impac t .  Two 

of t h e s e ,  u s e  of s t r u c t u r e d  programming and method of ass ignment  t o  p r o j e c t  

teams, had t h e  p r e d i c t e d  impact.  I n  a d d i t i o n ,  p r o j e c t  i n n o v a t i v e n e s s  w a s  

found t o  have a n  impact .  

O v e r a l l ,  of 12 p r e d i c t e d  r e l a t i o n s h i p s  t e s t e d ,  7 were found t o  e x i s t  as 

p r e d i c t e d ,  4 were n o t  s i g n i f i c a n t ,  and one w a s  s i g n i f i c a n t  b u t  i n  t h e  o p p o s i t e  

d i r e c t i o n  from t h e  p r e d i c t i o n .  Another 7 r e l a t i o n s h i p s  between t h e  

independen t  and dependent  v a r i a b l e s  were found i n  t h e  d a t a .  I n  t h e  n e x t  

s e c t i o n ,  w e  t u r n  t o  a d i s c u s s i o n  of t h e s e  f i n d i n g s .  
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V I .  D i scus s ion  

V I . 1 .  Ana lys i s  of unexpected f i n d i n g s  

Use of s t r u c t u r e d  des ign  methods (Ql) and r e p o r t i n g  t o  a  pro- ject  l e a d e r  

(Q8) were expec ted  t o  reduce r o l e  ambigui ty .  Nei ther  of t h e s e  r e l a t i o n s h i p s  

was found. Tha t  s t r u c t u r e d  des ign  d i d  no t  have t h e  expected impact  is  

somewhat s u p r i s i n g .  It may be t h a t  t h e  measures used t o  g a t h e r  t h e  d a t a  were 

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

needed. Less  s u p r i s i n g  was t h a t  r e p o r t i n g  t o  a  p r o j e c t  l e a d e r  d i d  n o t  reduce  

r o l e  ambiguity when compared t o  o t h e r  r e p o r t i n g  r e l a t i o n s h i p s .  While it  may 

be  t r u e  t h a t  a p r o j e c t  l e a d e r  should be  a b l e  t o  reduce t h e  ambigui ty  

exper ienced  by h i s / h e r  s u b o r d i n a t e s ,  t h e r e  is  no ev idence  t o  sugges t  t h a t  a 

p r o j e c t  l e a d e r  should be any b e t t e r  a t  t h i s  t han  o t h e r  s u p e r i o r s  such a s  a 

f u n c t i o n a l  DP manager. 

While both t h e  number of s imul taneous  p r o j e c t s  (Q10) and hav ing  m u l t i p l e  

r e p o r t i n g  r e l a t i o n s h i p s  (Q9) were expected t o  i n c r e a s e  r o l e  c o n l f i c t ,  n e i t h e r  

r e l a t i o n s h i p  was found. The l a c k  of a r e l a t i o n s h i p  between r o l e  c o n f l i c t  and 

number of p r o j e c t s  was q u i t e  unexpected and merits f u r t h e r  i n v e s t i g a t i o n .  The 

l a c k  of a  c o r r e l a t i o n  between m u l t i p l e  r e p o r t i n g  r e l a t i o n s h i p s  and r o l e  

c o n f l i c t  may be an  a r t i f a c t  of t h e  measure of m u l t i p l e  r e p o r t i n g  

r e l a t i o n s h i p s .  S u b j e c t s  were asked t o  i n d i c a t e  t o  whom they  r e p o r t ,  and a  

number of respondents  checked both a p r o j e c t  l e a d e r  and t h e  DP manager. T h i s  
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was coded a s  r e p o r t i n g  t o  m u l t i p l e  supe rv i so r s .  It is  p o s s i b l e  t h a t  whi le  

some indeed r e p o r t  t o  both,  most r e p o r t  only i n d i r e c t l y  t o  t h e  DP manager 

through t h e  pro.ject l e a d e r ,  t h u s  confounding t h e  measure. 

It was expected t h a t  use  of s t r u c t u r e d  des ign  t o o l s  would reduce r o l e  

c o n f l i c t .  The d a t a  show, however, t h a t  u se  of s t r u c t u r e d  d e s i g n  t o o l s  was 

r e l a t e d  t o  g r e a t e r  r o l e  c o n f l i c t .  While s t r u c t u r e d  des ign  t echn iques  h e l p  by 

c l e a r l y  o u t l i n i n g  t h e  process  t o  be used i n  des ign ing  a system, t h e  des igne r  

must s t i l l  balance t h e  d i f f e r e n t  and o f t e n  c o n f l i c t i n g  r e q u e s t s  from t h e  

va r ious  u s e r s ,  and t h i s  could l e a d  t o  r o l e  c o n f l i c t .  That s t r u c t u r e d  des ign  

methods i nc reased  c o n f l i c t  may be due t o  t h e  r i g i d  and h igh ly  s t r u c t u r e d  

n a t u r e  of t h e  process  no t  a l lowing  t h e  des igner  adequate  f l e x i b i l i t y  t o  

respond t o  t h e  t o t a l  set of u s e r  needs. 

Seven o t h e r  r e l a t i o n s h i p s  were found f o r  which no p r e d i c t i o n s  had been 

made. For example, it was unc l ea r  what impact 4GL use  would have on job 

s a t i s f a c t i o n .  The l i t e r a t u r e  i n d i c a t e d  t h a t  t h e r e  might be both p o s i t i v e  

( i . e . ,  improved communications wi th  u s e r s )  and nega t ive  ( j o b  d e s k i l l i n g )  

e f f e c t s .  The r e s u l t s  of t h e  d a t a  a n a l y s i s  revea led  t h a t  4GL use  enhanced job 

s a t i s f a c t i o n ,  sugges t ing  e i t h e r  t h a t  d e s k i l l i n g  w a s  no t  a  problem o r  t h a t  it 

was outweighed by o t h e r  p o s i t i v e  f a c t o r s .  

No s p e c i f i c  r e l a t i o n s h i p  w a s  hypothesized between job s a t i s f a c t i o n  and 

team assignments.  The d a t a  i n d i c a t e d ,  however, t h a t  t h o s e  i n d i v i d u a l s  who 

r o t a t e d  t o  teams wi th  d i f f e r e n t  members were more s a t i s f i e d  t han  t h o s e  who 

were ass igned  t o  a permanent team. Ro ta t i ng  t o  d i f f e r e n t  teams may be  more 

cha l lenging  and provide more o p p o r t u n i t i e s ,  which i n  t u r n  may enhance job 

s a t i s f a c t i o n .  There is evidence  i n  t h e  d a t a  t o  sugges t  t h i s ,  as s u b j e c t s  who 
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r o t a t e d  i n d i c a t e d  t h a t  t h e  p r o j e c t s  they  worked on were more i n n o v a t i v e  

(r=.1083, p=.059) t han  t h o s e  who d i d  no t  r o t a t e .  Another p o s s i b l e  exp l ana t i on  

f o r  t h i s  f i n d i n g  is t h a t  being a s s igned  t o  a team wi th  a less than  d e s i r a b l e  

work environment (e .g . ,  t h e r e  is  f r i c t i o n  between t h e  team members) may become 

less c r i t i ca l  if t h e  s u b j e c t s  pe r ce ive  t hey  w i l l  e v e n t u a l l y  r o t a t e  o u t  of t h i s  

group. 

I n d i v i d u a l s  who were n e i t h e r  a s s igned  t o  permanent teams nor  r o t a t e d  were 

found t o  be t h e  l e a s t  committed t o  t h e  o rgan i za t i on .  T h i s  f i n d i n g ,  however, 

should be i n t e r p r e t e d  w i th  c a u t i o n  a s  t h e r e  were only  11 respondents  i n  t h i s  

ca tegory .  While w e  do n o t  have emp i r i ca l  ev idence ,  it i s  p o s s i b l e  t h a t  t h e s e  

i n d i v i d u a l s  were working on p r o j e c t s  independent  of t h e  rest of t h e  DP 

o r g a n i z a t i o n ,  and t h i s  c r e a t e d  f e e l i n g s  of i s o l a t i o n  which impacted t h e i r  

f e e l i n g s  of committment. 

Repor t ing  t o  a  p r o j e c t  l e a d e r  was r e l a t e d  t o  reduced job s a t i s f a c t i o n  and 

reduced commitment. The a v a i l a b l e  d a t a  provide no e x p l a n a t i o n  f o r  t h e s e  

f i n d i n g s .  One p o s s i b i l i t y  c o n s i s t e n t  wi th  t h e  d a t a  and p r i o r  r e s e a r c h  (e .g . ,  

Couger & Zawaki, 1978) i s  t h a t  t h e  q u a l i t y  of d a t a  p roces s ing  management is  

poor,  wi th  f i r s t  l e v e l  management being weaker t han  h i g h e r  l e v e l  management i n  

t h e  DP department.  T h i s  cou ld  r e s u l t  from promoting t e c h n i c i a n s  t o  manager ia l  

p o s i t i o n s  f o r  which t hey  are unprepared;  a s  t hey  g a i n  manager ia l  expe r i ence ,  

they improve t h e i r  manageria l  s k i l l s .  

The l a s t  f i n d i n g s  f o r  which w e  had no p r i o r  hypotheses  were t h e  

r e l a t i o n s h i p s  of p r o j e c t  i nnova t ivenes s  t o  commitment and r o l e  ambigui ty ,  The 

p o s i t i v e  r e l a t i o n s h i p  between i nnova t ivenes s  and commitment may, i n  p a r t ,  be  

due t o  t h e  high c o r r e l a t i o n s  both of t h e s e  v a r i a b l e s  have w i t h  s a t i s f a c t i o n .  
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Another p o s s i b l e  e x p l a n a t i o n ,  though,  is t h a t  DP p e r s o n n e l  g e n e r a l l y  want t o  

s t a y  n e a r  t h e  f o r e f r o n t  of t h e i r  technology.  If  t h e i r  employer p r o v i d e s  them 

w i t h  t h i s  o p p o r t u n i t y ,  t h e y  are more l i k e l y  t o  v a l u e  t h e i r  employment by t h a t  

o r g a n i z a t i o n  a n d  t o  be committed t o  it. While w e  have no e m p i r i c a l  o r  

t h e o r e t i c a l  . j u s t i f i c a t i o n  f o r  t h e  n e g a t i v e  r e l a t i o n s h i p  between i n n o v a t i v e n e s s  

and r o l e  a m b i g u i t y ,  it may be t h a t  as t h e  p ro . j ec t s  become more i n n o v a t i v e  

management f i n d s  t h e  need t o  c l e a r l y  and c a r e f u l l y  o u t l i n e  what i s  expec ted .  

With t h e  more r o u t i n e  and o r d i n a r y  p r o j e c t s  management may n o t  c o n s i d e r  such  

e l a b o r a t e  d i r e c t i o n  n e c e s s a r y ,  and as a r e s u l t  t h e r e  is  more ambigu i ty .  

VI.2.  R e g r e s s i o n  a n a l y s i s  of dependent  v a r i a b l e s  

The c o r r e l a t i o n a l  a n a l y s i s  r e v e a l e d  t h a t  t h e  independen t  v a r i a b l e s ,  when 

c o n s i d e r e d  s e p a r a t e l y ,  were g e n e r a l l y  a b l e  t o  a c c o u n t  f o r  2 t o  3 p e r c e n t  of 

t h e  v a r i a n c e  i n  t h e  dependent  v a r i a b l e s .  To d e t e r m i n e  how much of t h e  t o t a l  

v a r i a n c e  t h e  t e c h n o l o g i c a l  v a r i a b l e s  were a b l e  t o  e x p l a i n ,  a series of 

r e g r e s s i o n s  was performed. The independent  v a r i a b l e s  e n t e r e d  i n t o  each  

r e g r e s s i o n  were t h o s e  t h a t  c o r r e l a t e d  s i g n i f i c a n t l y  ( z e r o - o r d e r )  w i t h  t h e  

dependent v a r i a b l e .  One independen t  v a r i a b l e ,  p r o j e c t  i n n o v a t i v e n e s s ,  was n o t  

i n c l u d e d  i n  t h e  r e g r e s s i o n s .  The observed  r e l a t i o n s h i p s  between 

i n n o v a t i v e n e s s  and 4GL u s e ,  t y p e  of a c t i v i t y  ( i . e . ,  ma in tenance  vs .  

development) ,  etc. ,  s u g g e s t e d  t h a t  t h e  p r o j e c t  i n n o v a t i v e n e s s  measure i s  a 

p e r c e p t u a l  v a r i a b l e  de te rmined  by a number of t h e  o b j e c t i v e  e n v i r o n m e n t a l  

v a r i a b l e s ,  and shou ld  be  t r e a t e d  as a dependent  r a t h e r  t h a n  a n  independen t  
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v a r i a b l e .  A s  no c l e a r  c a u s a l  o rde r ing  of t h e  independent v a r i a b l e s  e x i s t e d ,  

s imul taneous  r e g r e s s i o n s  were used. F igure  8 p r e s e n t s  t h e  r e s u l t s  of t h e  

r e g r e s s i o n s .  

----- I n s e r t  F igure  8 he re  ----- 

The r e g r e s s i o n s  f o r  gene ra l  job s a t i s f a c t i o n ,  s a t i s f a c t i o n  wi th  t h e  work, 

o r g a n i z a t i o n a l  commitment, r o l e  ambiguity and r o l e  c o n f l i c t  were a b l e  t o  

e x p l a i n  11.1, 4.6, 6 .8 ,  3.5 and 3.1 pe rcen t  of t h e  va r i ance  i n  t h e i r  

r e s p e c t i v e  dependent v a r i a b l e s .  The va r i ance  accounted f o r ,  p a r t i c u l a r l y  i n  

t h e  c a s e s  of g e n e r a l  job s a t i s f a c t i o n  (11.1%) and o r g a n i z a t i o n a l  commitment 

(6.8%) a r e  s i z a b l e  enough t o  sugges t  t h a t  t e chno log ica l  environment p l a y s  an  

important  r o l e  i n  determining t h e s e  job outcomes f o r  DP personnel .  It i s  

important  t o  no t e  t h a t  t h e s e  independent v a r i a b l e s  a r e  under t h e  d i r e c t  

c o n t r o l  of DP management and could be manipulated t o  e f f e c t  any needed 

changes. 

V I I .  Conclusion 

The l i t e r a t u r e  on DP/IS personnel  h a s  shown t h a t  job des ign  ( e .  g . ,  t a s k  

autonomy, meaningfulness ,  and feedback) ,  r o l e  v a r i a b l e s  (e .g . ,  c o n f l i c t  and 

ambiguity) and l e a d e r s h i p  (by s u p e r i o r s  and pee r s )  are impor tan t  de t e rminan t s  

of job outcomes (e .g . ,  s a t i s f a c t i o n  and commitment). T h i s  s tudy  adds  c e r t a i n  

a s p e c t s  of t h e  t echno log ica l  environment t o  t h e  l is t  of f a c t o r s  which impact  

programmer and a n a l y s t  job outcomes. 
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Figure 8 

Dependent Variable: General Job Satisfaction 
R2=.lll F=4.491 Sig=.0007 

Independent Variables Beta Sig . 
Report to Project Leader -.I64 -020 
% of Dev. & Enhancement work ,148 .039 
% of use of 4GL .I30 -077 
Permanently assigned to a 

project team .281 -033 
Rotate to different teams ,352 .008 

Dependent Variable: Satisfaction with Work 
R2=.046 F=4.048 Sig=.019 

Independent Variables Beta Sig. 
% of Dev. & Enhancement work .180 .021 
Project Duration -.I67 -032 

Dependent Variable: Organizational Commitment 
~ ~ = . 0 6 8  F=4.882 Sig=.002 

Independent Variables Beta Sig . 
Report to Project Leader -.238 .0006 
Permanently Assigned to 

project team .213 . 073  
Rotate to different teams .230 .054 

Dependent Variable: Role Ambiguity 
~'=.035 F=3.647 Sig=.0278 

Independent Variables Beta Sig. 
Structured Programming -. 110 ,113 
Permanently Assigned to 

project team -.I50 .032 

Dependent Variable: Role Conflict 
R2=.031 F=3.403 Sig=.035 

Independent Variables Beta Sig. 
Report to Project Leader -. 120 ,075 
Structured Design Tools -121 -073 
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The r e s u l t s  of t h i s  s tudy  sugges t  t h a t  t h e  job s a t i s f a c t i o n  of IS/DP 

personne l  can  be a f f e c t e d  by t h e  k ind  of work they  do (development v e r s u s  

maintenance) ,  t h e  t o o l s  they  employ (4GL usage) ,  whom they  r e p o r t  t o  and how 

they are a s s igned  t o  p r o j e c t  teams. These r e s u l t s  a l s o  s u g g e s t  t h a t  IS/DP 

o r g a n i z a t i o n a l  commitment i s  impacted by r e p o r t i n g  r e l a t i o n s h i p  and method of 

job ass ignment .  

It is  impor tan t  t o  no t e  t h a t  whi le  both "hard" ( e .  g . ,  hardware,  

methodologies ,  and t echn iques  employed) and "sof t "  (e .g . ,  r e p o r t i n g  

r e l a t i o n s h i p s  and pro  j e c t / t a s k  c h a r a c t e r i s t i c s )  a s p e c t s  of t h e  t e c h n o l o g i c a l  

I t  environment were cons idered ,  t h e  s o f t e r "  s i d e  of t h e  environment had a more 

pe rvas ive  impact on t h e  job outcomes s t u d i e d .  T h i s  might be  termed t h e  

11 manageria l  environment;" t h e s e  v a r i a b l e s  are those  most s u s c e p t i b l e  t o  

management i n £  l uence  , and t h u s  prov ide  l e v e r a g e  p o i n t s  t h a t  managers of IS/DP 

depar tments  can u t i l i z e .  

The t e c h n o l o a i c a l  and manager ia l  environment i n  which IS/DP pe r sonne l  

o p e r a t e  appea r s  t o  be an  impor tan t  f a c t o r  i n  de te rmin ing  t h e i r  job  outcomes. 

T h i s  s tudy  r e p r e s e n t s  an i n i t i a l  e x p l o r a t i o n  of t h e  impact  of t h e s e  

environmental  f a c t o r s .  Some c l e a r  r e l a t i o n s h i p s  have been shown, b u t  much 

work remains  t o  be done. Refined and more s e n s i t i v e  measures  need t o  be 

developed and v a l i d a t e d .  I n  a d d i t i o n ,  a number of r e s e a r c h  q u e s t i o n s  should  

be r e t e s t e d .  For example, t h e  impac ts  of micro-computers on IS/DP job 

outcomes went unexamined a s  IS/DP personne l  i n  t h e  companies i nc luded  i n  t h i s  

s tudy  were making l i t t l e  u s e  of t h i s  technology a t  t h e  time of t h e  s t udy .  

T h i s  s i t u a t i o n  should have changed g r e a t l y  by now, and w e  e x p e c t  m ic ros  now 

a r e  having s u b s t a n t i a l  impac ts  on IS/DP jobs.  One p o s s i b l e  impact  i s  on t h e  
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percent  of  t i m e  spen t  i n  maintenance vs.  development. A s  u s e r  developed, 

micro-based, "prototype" systems become i n s t i t u t i o n a l i z e d ,  t h e  maintenance of 

t h e s e  systems may be s h i f t e d  t o  t h e  DP department; A s  a  r e s u l t ,  t h e  

percentage  of maintenance work f o r  IS/DP personnel  would i n c r e a s e  and t h e  

amount of development dec l ine .  The r e s u l t s  r epo r t ed  i n  t h i s  s tudy  sugges t  

t h a t  an i n c r e a s e  i n  maintenance w i l l  reduce IS/DP job s a t i s f a c t i o n .  Q u e s t i o n s  

t h a t  probe t h e s e  ongoing changes i n  t h e  t echno log ica l  environment need t o  be 

developed and t e s t e d .  

Some o t h e r  ques t i ons  asked i n  t h i s  s tudy a r e  probably no longer  of 

i n t e r e s t .  Fo r  i n s t a n c e ,  ques t i ons  about  t h e  u se  of ba tch  v e r s u s  on-l ine 

systems o r  about  t h e  use  of p r o j e c t  teams appear  t o  be moot. Very few 

i n d i v i d u a l s  r e p o r t  u s ing  ba tch  systems and even fewer r e p o r t  n o t  belonging t o  

a  p r o j e c t  team. We should be examining, r a t h e r ,  what happens t o  IS/DP 

personnel  a s  t r a d i t i o n a l  DP jobs a r e  e l imina ted  and p o s i t i o n s  a r e  t r a n s f e r r e d  

t o  in format ion  c e n t e r s  o r  u s e r  departments ,  i n  an e f f o r t  t o  meet t h e  growing 

demand f o r  end u s e r  computing s e r v i c e s .  

The t echno log ica l  environment faced  by t h e  IS/DP department  is  undergoing 

r a d i c a l  and r ap id  change. Future  r e sea rch  must focus  a t t e n t i o n  on how t o  

d e l i v e r  e f f e c t i v e  u s e r  s e r v i c e s  as w e l l  as t h e  impacts  of change on t h e  IS/DP 

p ro fe s s iona l .  IS/DP management f a c e s  t h e  d i f f i c u l t  cha l l enge  of u s ing  

t echno log ica l  changes t o  improve s e r v i c e s  t o  t h e i r  u s e r  community whi le  

enhancing t h e  q u a l i t y  of working l i f e  f o r  t h e  IS/DP p r o f e s s i o n a l .  
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