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PREFACE

O r g a n i z a t i o n a l  management may be v iewed as  a sy s te m .  

When i t  f u n c t i o n s  w i t h o u t  human v a l u e s  i t  t a k e s  on t h e  c h a r ­

a c t e r  o f  an  e f f i c i e n c y  e x p e r t .  However, when i t  f u n c t i o n s  

a rou n d  a s y s t e m  of  human v a l u e s ,  i t  t a k e s  on t h e  c h a r a c t e r  

o f  i n s p i r i n g  l e a d e r s h i p .  A l l  f a c e t s  o f  an  o r g a n i z a t i o n ' s  

d a i l y  o p e r a t i o n s  a r e  d e te r m in e d  by t h e  a b i l i t y ,  m o t i v a t i o n  

and o v e r a l l  e f f i c i e n c y  of  i t s  human e l e m e n t ,  and a l l  d e c i s i o n s  

of  any i n s t i t u t i o n  a r e  i n i t i a t e d  and implemented  by th e  

i n d i v i d u a l s  who c o n s t i t u t e  t h e  human s i d e  o f  o r g a n i z a t i o n .

I t  i s  my hope t h a t  t h i s  s t u d y  w i l l  be of  i n t e r e s t  t o  

a l l  who a r e  i n v o lv e d  w i t h  t h e  prob lem s i n  t h e  f i e l d  o f  manage­

ment .  I  a l s o  hope t h a t  t h i s  d i s s e r t a t i o n  w i l l  s t i m u l a t e  

s t u d e n t s  and p r o f e s s i o n a l  p e o p le  i n  b u s i n e s s  a d m i n i s t r a t i o n  

who a r e  c o n c e rn e d  w i t h  i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r .

Many p e o p le  have h e lp e d  w i t h  t h e  work i n c i d e n t a l  t o  

t h e  p r e p a r a t i o n  of  t h i s  d i s s e r t a t i o n .  I  would l i k e  t o  

acknow ledge  my g r a t i t u d e  t o  my Cha irm an ,  Dr.  Doyle B isho p ,  

David Ross Boyd p r o f e s s o r  o f  Management, U n i v e r s i t y  o f  

Oklahoma, who gave as  th o ro u g h  and c o n s t r u c t i v e  c r i t i q u e  o f  

th e  m a n u s c r i p t  as any  a u t h o r  c o u ld  a s k .  His  i n s i g h t s  and 

s u g g e s t i o n s  were o f  u tm o s t  im p o r ta n c e  i n  t h e  deve lopm en t  o f  

t h i s  s t u d y .
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CHAPTER I  

INTRODUCTION

The u n p a r a l l e l e d  g row th  i n  t h e  amount o f  I n f o r m a t i o n  

a v a i l a b l e  i n  r e c e n t  y e a r s  has p r e c i p i t a t e d  e x t e n s i v e  r e s e a r c h .  

A l a r g e  s h a r e  o f  t h i s  r e s e a r c h  has c e n t e r e d  a round  i n f o r m a t i o n  

sy s te m s  which have been  d e v e lo p e d  t o  cope w i t h  t h e  problems 

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

n o t e s ,  " I f  t h e  p h r a s e  ' i n f o r m a t i o n  t e c h n o l o g y '  i s  n o t  y e t  p a r t  

o f  ou r  v o c a b u l a r y ;  i f  we a r e  s t i l l  u n c o n ce rn e d  a b o u t  t h e  new 

' i n f o r m a t i o n  s o c i e t y '  i n t o  which we a r e  p l a y i n g  - t h a t  may 

w e l l  m easu re  t h e  c u r r e n t  gap i n  our  knowledge a b o u t  in f o r m ­

a t i o n . " ^  Hence,  i n  t h e  s t u d y  of  o r g a n i z a t i o n a l  d e c i s i o n  

making t h e  i n f o r m a t i o n  s y s te m  i s  an  i m p o r t a n t  v a r i a b l e  and th e  

i n d i v i d u a l  u s e r  o f  i n f o r m a t i o n  i s  a v i t a l  e le m e n t  i n  any 

i n f o r m a t i o n  s y s te m ,  f o rm a l  o r  i n f o r m a l .

S in c e  t h e  r o l e  o f  i n f o r m a t i o n  p r o c e s s i n g  i n  t h e  

d e c i s i o n  p r o c e s s  i s  w e l l  s u b s t a n t i a t e d ,  "A p o s s i b l e  l i n k a g e  

be tw een  e x p l a n a t o r y  i n d i v i d u a l  and s i t u a t i o n a l  v a r i a b l e s  and 

i n f o r m a t i o n - p r o c e s s i n g  v a r i a b l e s  a p p e a r s  t o  be a m e a n in g fu l

^ C h a r l e s  M. D a r l i n g ,  I I I ,  " C o n f r o n t i n g  th e  i n f o r m a t i o n  
S o c i e t y , "  CBS P u b l i c  A f f a i r s  F o r e c a s t i n g  and P l a n n i n g ,  The 
C o n fe re n c e  Board Record  (March,  1 9 7 2 ) ,  p .  24.



2area o f  i n v e s t i g a t i o n . "  In  h is  rev iew  o f  in fo r m a tio n -

p r o c e s s i n g  r e s e a r c h  l i t e r a t u r e ,  P a i s l e y  o b s e r v e s  t h a t  many

s t u d i e s  a r e  m u t u a l l y  d u p l i c a t i v e  b u t  t h a t  no v i s i b l e  e f f o r t

has been made to  r e p l i c a t e  r e se a r c h  methods. Hence, due to

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

compare v a r io u s  r e se a r c h  p r o je c t s  in  any u s e f u l  way. The

r e s u l t  i s  t h a t  t h e r e  i s  an  e x t e n s i v e  c o l l e c t i o n  o f  c a s e

s t u d i e s  whose f i n d i n g s  can  be compared o n l y  i f  a c e t e r i s

p a r i b u s  a s s u m p t io n  i s  made t o  c o v e r  t h e  g r o s s  d i f f e r e n c e s  i n  
3

p r o c e d u r e .

The main o b j e c t i v e  o f  t h i s  s t u d y  was t o  c o n d u c t  an 

i n v e s t i g a t i o n  o f  t h e  p o s s i b l e  l i n k a g e  be tw een  i n d i v i d u a l  and 

s i t u a t i o n a l  v a r i a b l e s ,  and i n f o r m a t i o n - p r o c e s s i n g  v a r i a b l e s  

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

ment o f  c o n t i n u i n g  e d u c a t i o n  p r o j e c t s  and p ro g ram s .  More 

s p e c i f i c a l l y ,  by u t i l i z i n g  t h e  s p e c i f i c  m ethodology  and sy s te m  

o f  v a r i a b l e s  ( s e e  F i g u r e  1) used by Cravens i n  an i n d u s t r i a l  

r e s e a r c h  and d eve lopm en t  e n v i ro n m e n t  w i t h  g r a d u a t e  s t u d e n t  

r e s e a r c h  s u b j e c t s ,  an  a t t e m p t  was made t o  r e p r o d u c e  t h e  

r e s u l t s  o f  h i s  s t u d y  i n  a c o n t i n u i n g  e d u c a t i o n  en v i ro n m en t  

u t i l i z i n g  p r o f e s s i o n a l  p e r s o n n e l  as r e s e a r c h  s u b j e c t s .  I f

2
David W. C ravens, An E xp lo ra to ry  Study o f  I n d iv id u a l  

In form ation  P r o c e s s in g  an d ~ P ec is io n  Making (un pu blish ed  
d i s s e r t a t i o n ,  Indiana U n iv e r s i t y ,  l 9 6 7 ) ,  p. 24.

3
W. J .  P a i s l e y ,  The Flow o f  ( B e h a v i o r a l )  S c i e n c e  

I n f o r m a t i o n ;  A Review o f  R e s e a r c h  L i t e r a t u r e  ( S t a n f o r d ,  
C a l i f o r n i a :  S t a n f o r d  U n i v e r s i t y  p r e s s ,  i n s t i t u t e  f o r
Communicat ion R e s e a r c h ,  1 9 6 6 ) ,  p.  I - l .
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th e se  f in d in g s  can be reproduced in  d i f f e r e n t  environm ents  

u sin g  d i f f e r e n t  type r e s e a r c h  s u b j e c t s ,  th e r e  i s  a p o s s i ­

b i l i t y  th a t  th e  c o m p le x i t ie s  o f  the  in d iv id u a l ,  th e  ta s k ,  

and h is  r e s u l t i n g  in fo r m a t io n -p r o c e s s in g  a c t i v i t i e s  can be 

a b s tr a c te d  i n t o  a c o n c ep tu a l  model which would be u s e f u l  

in  d e s c r ib in g  in d iv id u a l  in fo r m a t io n -p r o c e s s in g  b eh a v io r .  

Various r e se a r c h  approaches used to  g a in  in s ig h t  i n t o  th e se
I

problem areas  are d e l in e a te d  and the  o r g a n iz a t io n  o f  the  

r e se a r c h  e f f o r t  i s  d is c u s s e d  in  chapter  sequence fo r  the  

rem aining c h a p te r s .

Purpose o f  Study

A ccord in g  to  DeCarlo our modern s o c i e t y  i s  based upon 

in fo rm a tio n ;  in fo rm a tio n  i s  the c o rn er s to n e  of th e  w or ld .^  

Machlup in d ic a te d  th a t  in fo r m a tio n  in  t h i s  c o n te x t  i s  c l o s e l y  

l in k e d  t o  knowledge: " L i n g u i s t i c a l l y ,  the  d i f f e r e n c e  between

knowledge and in fo r m a tio n  l i e s  c h i e f l y  in  the  verb  form: to

inform  i s  an a c t i v i t y  by which knowledge i s  conveyed; to  know 

may be th e  r e s u l t  of having been inform ed. 'In fo r m a tio n '  as 

the  ac t  o f  in form in g  i s  d es ig n ed  to  produce a s t a t e  o f  knowing 

in  som eone's mind; ' in fo r m a t io n '  as th a t  which i s  b e in g  

communicated becomes i d e n t i c a l  w ith  'knowledge' in  th e  sen se  

of  th at which i s  known. Thus, the  d i f f e r e n c e  l i e s  not in  the

^C harles R. DeCarlo, " P e r sp e c t iv e s  on T echnology,"  in  
Technology and S o c i a l  Change, e d . by E l i  Ginzberg (New York: 
Columbia U n iv e r s i t y  P r e s s , 1 9 6 4 ) , p. 13.
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nouns when th ey  r e f e r  t o  what one knows, or i s  inform ed about;  

i t  l i e s  in  the  nouns o n ly  when th e y  are to  r e f e r  to  the  a c t  o f  

in fo rm in g  and th e  s t a t e  o f  knowing, r e s p e c t i v e l y ." ^  Inform ­

a t i o n  p la y s  a key r o l e  in  our s o c i e t y ,  i r r e s p e c t i v e  o f  whether  

one d e f in e s  "inform ation" in  a broad se n se  and m ain ta in s  th a t  

in fo r m a tio n  i s  o n ly  part o f  knowledge, or whether one d e f in e s  

in fo r m a tio n  in  the dynamic s e n s e ,  as Machlup d id .

S in c e  the in d iv id u a l  i s  a v i t a l  e lem en t in  any inform ­

a t i o n  sy s te m , the  g o a l  o f  an in fo r m a tio n  sy stem  sh ou ld  be to  

e f f e c t i v e l y  l in k  th e  user  w ith  th e  a p p l ic a b le  in fo r m a tio n  base  

in  a manner which matches r e le v a n t  in fo r m a tio n  w ith  n eed s .

The in d iv id u a l  u ser  of in fo r m a tio n  has been th e  s u b j e c t  o f  

s e v e r a l  s t u d i e s  but the body of knowledge th a t  has been  

d evelop ed  r e l a t i v e  to  the  t a s k - o r i e n t e d ,  in fo r m a t io n -p r o c e s s in g  

a c t i v i t i e s  o f  in d iv id u a l  p r o b le m -so lv er s  in  terms o f  the  

in f lu e n c e s  on what in fo r m a tio n  i s  so u g h t ,  what th e  problem- 

s o l v e r  does w^th the  in fo r m a tio n ,  and th e  r e l a t i o n s h i p  of t h i s  

in fo r m a tio n  to  th e  r e s u l t s  ach iev ed  by the  in d iv id u a l  problem-  

s o l v e r  i s  r e l a t i v e l y  s m a l l .

As noted by C ravens, when a d e c i s io n  i s  ana lyzed  in form ­

a t io n  p r o c e s s in g  seems to  p la y  a v i t a l  r o l e  in  an i n d iv i d u a l ' s  

d e c i s io n  p r o c e s s ,  ran g in g  from r e c o g n i t io n  o f  a problem t o  i t s

^ F r it z  Machlup, The P rod u ctio n  and D i s t r i b u t i o n  o f  
Knowledge in  the  United S t a t e s  (P r in c e to n ,  New J e r se y ;
P r in c e to n  U n iv e r s i t y  p r e s s ,  1 9 6 2 ) ,  p. 15.



s o l u t i o n . ^  Yet  t h e  s t a t e  o f  knowledge c o n c e r n i n g  t h e  d e c i s i o n ­

maker a s  a p r o c e s s o r  o f  i n f o r m a t i o n  i s  l i m i t e d .  To g a i n  a 

b e t t e r  u n d e r s t a n d i n g  o f  t h i s  complex  r e l a t i o n s h i p  answ ers  t o  

a number o f  q u e s t i o n s  n o te d  be low ,  as  w e l l  a s  o t h e r  r e l e v a n t  

q u e s t i o n s ,  were  s o u g h t .

1. What i s  t h e  o v e r a l l  im p a c t  o f  t h e  g roup  o f  

i n d e p e n d e n t  v a r i a b l e s  ( I n d i v i d u a l ,  Task ,  

and I n d i v i d u a l / T a s k )  on t h e  s e t s  of  

d e p e n d e n t  ( I n f o r m a t i o n  P r o c e s s i n g )  v a r i a b l e s  

i n  each  o f  t h e  i n f o r m a t i o n - p r o c e s s i n g  p h a se s ?

2. What i s  t h e  d e g r e e  and d i r e c t i o n  o f  i n f l u e n c e

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

v a r i o u s  s e t s  o f  d e p e n d e n t  v a r i a b l e s ?

3.  Are th e  t h r e e  g ro up s  o f  i n d e p e n d e n t  v a r i a b l e s - -  

i n d i v i d u a l ,  t h e  t a s k ,  and i n d i v i d u a l / t a s k  

i n t e r a c t i o n - - c o r r e l a t e s  o f  i n d i v i d u a l  i n f o r m ­

a t i o n  p r o c e s s i n g ?

4 .  What i s  t h e  r e l a t i v e  im p o r ta n c e  o f  t h e  v a r i a b l e

R i s k - T a k i n g  P r o p e n s i t y  a s  opposed  t o  t h e  

v a r i a b l e  I n f o r m a t i o n - p r o c e s s i n g  E f f i c i e n c y  i n  

d e s c r i b i n g  i n f o r m a t i o n  s e a r c h  b e h a v io r ?

^David W. Cravens, "An E x p lo r a to ry  A n a ly s is  o f  I n d i ­
v id u a l  P r o c e s s in g ,"  Management S c ie n c e ,  V o l. 16, No. 10 
(J u n e , 1 9 7 0 ) ,  B-657.
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P r o f e s s o r  C ravens  has p r o v i d e d  some i n s i g h t  i n t o  t h e  

above q u e s t i o n s  t h r o u g h  r e s e a r c h  i n  a n  i n d u s t r i a l  r e s e a r c h  

and d e v e lo p m e n t  e n v i r o n m e n t . ^  However,  a s  he n o t e s ,  t h e  

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

c a n n o t  be moved i n t a c t  t o  some im m edia te  a r e a  of  a p p l i c a t i o n .  

The t h r u s t  o f  t h i s  r e s e a r c h  i s  f u r t h e r  e m p i r i c a l  r e s e a r c h  i n  

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

Cravens* methods a s  a b a s e .

T h is  r e s e a r c h  s t u d y  i s  d i v i d e d  i n t o  t h r e e  p a r t s .  The 

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

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

making p r o c e s s ,  p a r t  One i s  a r e v i e w  and e v a l u a t i o n  o f  

r e l a t e d  r e s e a r c h .  P a r t  Two i s  c o n c e rn e d  w i t h  t h e  c o n c e p t u a l  

sy s te m  of  v a r i a b l e s  used  and i d e n t i f y i n g  p o t e n t i a l  r e l a t i o n ­

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

r e s e a r c h .  P a r t  Three  p r e s e n t s  t h e  s p e c i f i c  m eth od o log y  used 

and t h e  t e c h n i q u e s  used  t o  a n a l y z e  t h e  e m p i r i c a l  d a t a .

D e f i n i t i o n  o f  Terms

T hrou g ho u t  t h i s  s t u d y  c e r t a i n  words and p h r a s e s  a r e  

used o f t e n  and f o r  c o n t i n u i t y  o f  m eaning  th e  f o l l o w i n g  

d e f i n i t i o n s  a r e  p r e s e n t e d ;

1. I n f o r m a t i o n  E lem ent  -  The s m a l l e s t  i d e n t i ­

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

^ C r a v e n s ,  "An E x p l o r a t o r y  A n a l y s i s  o f  I n d i v i d u a l  
P r o c e s s i n g , "  B-666.



7
f o r  a  p a r t i c u l a r  t a s k .  The e le m e n t  would 

l o s e  i t s  i d e n t i t y  and meaning w i t h  r e s p e c t
Q

t o  t h e  t a s k  i f  segm ented  f u r t h e r .

2. s t r u c t u r e d  D ia ry  -  A r e c o r d  o f  i n f o r m a t i o n  

s o u r c e s  i n  which e a c h  r e s e a r c h  s u b j e c t  

r e c o r d s  t h e  v a r i o u s  s o u r c e s  u t i l i z e d  i n  a 

t a s k  as  w e l l  a s  t h e  amount o f  t im e  d e v o te d  

t o  e a c h  s o u r c e .

3. I n d i v i d u a l  p r o b l e m - S o l v e r  -  The i n d i v i d u a l  

who a c t u a l l y  c a r r i e s  o u t  t a s k s  as  opposed 

t o  t h o s e  r e s p o n s i b l e  f o r  accom pl ish m en t  of  

t a s k s  and o t h e r  i n d i v i d u a l s  who may have
9

i n p u t  i n t o  t h e  s o l u t i o n  o f  a p rob lem .

4 .  Tasks -  I d e n t i f i a b l e  jo b s  o r  s u b - p a r t s  o f  

l a r g e r  p r o j e c t s  c a p a b le  o f  b e in g  com ple ted  

w i t h i n  t h e  t im e  s p a n  and sco pe  o f  t h i s  

s t u d y .

5 .  I n f o r m a t i o n - P r o c e s s i n g  -  The t o t a l  t im e  

p a t h  t a k e n  by an  i n f o r m a t i o n  e le m e n t  f rom 

t h e  i n i t i a l  s e a r c h  t h r o u g h  t h e  c o n c l u s i o n  

o f  a t a s k . ^ ^

Q
Auerbach  C o r p o r a t i o n ,  POD User  Needs S t u d y , p hase  1, 

Vol .  1 (AD-615501) ,  May, 1965 ( P h i l a d e l p h i a :  Auerbach
C o r p o r a t i o n ,  1 9 6 5 ) ,  B-13.

^C ravens, An E xp lora tory  Study o f  In form ation  p r o c ess  
in g  and D e c is io n  Making, p.  58.

lO ib id .
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6. I n d i v i d u a l ' s  Image S t a t e  fo r  a Task -  

Atntnerman d e f in e s  an " I n d iv id u a l ' s  image 

s t a t e  fo r  a task" as b e in g  a l l  o f  the  

accum ulated , organ ized  knowledge th a t  

an in d iv id u a l  has about h im se lf  and 

h is  environm ent.^^

H ypotheses To Be T ested

In order  t o  provide  answers to  the above q u e s t io n s  and 

to  a c h ie v e  the  o b j e c t iv e s  o f  t h i s  r e se a r c h  s tu d y ,  th e  f o l lo w ­

in g  t e s t a b l e  hyp oth eses  have been form ulated;

1.  T here  i s  a s i g n i f i c a n t  r e l a t i o n s h i p  be tw een

t h e  s e t  o f  i n d e p e n d e n t  v a r i a b l e s  from t h e

d e c i s i o n - m a k e r ,  t a s k ,  and i n d i v i d u a l - t a s k  

i n t e r a c t i o n  domains and t h e  s e t  of  d e p en d e n t  

v a r i a b l e s  from t h e  i n f o r m a t i o n - p r o c e s s i n g  

dom ain .  This  h y p o t h e s i s  i s  d e s ig n e d  t o  

a s c e r t a i n  t h e  o v e r a l l  im pact  o f  t h e  g roup  

o f  i n d e p e n d e n t  v a r i a b l e s  ( i n d i v i d u a l ,  t a s k ,  

and i n d i v i d u a l / t a s k  i n t e r a c t i o n )  on t h e  

d e p e n d e n t  ( i n f o r m a t i o n - p r o c e s s i n g )  v a r i a b l e s ;  

t h a t  i s ,  t h e  p o s s i b l e  l i n k a g e  between e x p l a n ­

a t o r y  i n d i v i d u a l  and s i t u a t i o n a l  v a r i a b l e s

^^H arry  L. Ammerman, A Model o f  J u n i o r  O f f i c e r  Jobs  f o r  
Use i n  D e v e lo p in g  Task  I n v e n t o r i e s , T e c h n ic a l  R e p o r t  6 5 - l 0  
( A l e x a n d r i a ,  V a . :  George W ash ing ton  U n i v e r s i t y ,  Human
R e so u rc e s  O f f i c e ,  November, 1 9 6 5 ) ,  p. 13.
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and i n f o r m a t i o n - p r o c e s s i n g  v a r i a b l e s  i n  

s o l v i n g  prob lem s a s s o c i a t e d  w i th  t h e  

r e s e a r c h  and deve lopm en t  o f  e d u c a t i o n  

program s and p r o j e c t s .

2. Y ears  o f  e x p e r i e n c e  and p e r fo rm a n c e  on

t h e  p r e s e n t  j o b  a r e  i d i o s y n c r a t i c

c h a r a c t e r i s t i c s  of  t h e  d e c i s i o n - m a k e r

which  s i g n i f i c a n t l y  i n f l u e n c e  an

i n d i v i d u a l ' s  i n f o r m a t i o n - p r o c e s s i n g

b e h a v i o r .  F a c t o r s  such  as a g e ,  s e x ,

e d u c a t i o n ,  e x p e r i e n c e ,  j o b  l e v e l ,  and

j o b  ty p e  a r e  a l s o  p o s s i b l e  i d i o s y n c r a t i c

v a r i a b l e s .  The C r a v e n s '  s t u d y  f i n d i n g s

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

c e r t a i n  i d i o s y n c r a t i c  c h a r a c t e r i s t i c s

w i l l  v a r y  w h i l e  o t h e r s  r e m a in  r e l a t i v e l y

c o n s t a n t  and s u g g e s t  y e a r s  o f  e x p e r i e n c e

and jo b  p e r fo rm an c e  as  r e l e v a n t  d im e n s io n s  
12o f  v a r i a t i o n .

3 .  C h a r a c t e r i s t i c s  r e l a t e d  t o  t h e  d e c i s i o n ­

maker and h i s  i n t e r a c t i o n  w i t h  t h e  t a s k  a r e  

b e t t e r  c o r r e l a t e s  o f  i n f o r m a t i o n - p r o c e s s i n g  

b e h a v i o r  t h a n  a r e  t a s k  v a r i a b l e s .

12C r a v e n s , An E x p l o r a t o r y  S tu d y  o f  I n f o r m a t i o n  p r o c e s s ­
in g  and D e c i s i o n  M aking , p.  70.
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4 .  The c o r r e l a t i o n  be tw een  t h e  i n d e p e n d e n t  

( t a s k  and i n d i v i d u a l / t a s k  v a r i a b l e s )  

s c o p e  and c o m p l e x i t y ,  t im e  s p a n ,  

u n c e r t a i n t y - o f - o u t c o m e , and o r d i n a l  

p o s i t i o n  o f  t h e  t a s k  w i t h  t h e  d e p en d e n t  

( i n f o r m a t i o n - p r o c e s s i n g  v a r i a b l e s )  i s  

n o t  s i g n i f i c a n t .  T h e r e f o r e ,  t h e s e  

s e l e c t e d  i n d e p e n d e n t  v a r i a b l e s  do n o t  

s i g n i f i c a n t l y  i n f l u e n c e  t h e  i n d i v i d u a l  

d e c i s i o n - m a k e r ' s  i n f o r m a t i o n - p r o c e s s i n g  

b e h a v i o r .

5 .  I n  d e s c r i b i n g  an i n d i v i d u a l ' s  t a s k -

o r i e n t e d  i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r ,

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

a s  r i s k - t a k e r s  by Kogan and W a l l a c h ' s
13C ho ice  Dilemma T e s t  t e n d  t o  be r e l a t i v e l y  

i n e f f i c i e n t  as  p r o c e s s o r s  o f  i n f o r m a t i o n  

as  opposed  t o  t h o s e  i n d i v i d u a l  p ro b lem -  

s o l v e r s  i d e n t i f i e d  a s  r i s k - e v a d e r s .

6 .  I n d i v i d u a l s  w i t h  r e l a t i v e l y  low t a s k  r e s u l t  

r a t i n g s  u t i l i z e  f ew er  a v a i l a b l e  i n t e r n a l  

s o u r c e s  o f  i n f o r m a t i o n  where  t h e i r  image 

s t a t e s  a r e  h ig h  a t  t h e  o u t s e t  o f  a t a s k .

1 3N a th an  Kogan and M ic h a e l  A. W a l la c h ,  R i s k  T ak in g ;  A 
S tudy  i n  C o g n i t i o n  and P e r s o n a l i t y  (New York: H o l t ,  R i n e h a r t
and W in s to n ,  1 9 6 4 ) ,  p .  19$.
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I n d iv id u a l  p r o b le m -so lv in g  beh av ior  o f  

t h i s  type appears to  be c o n s i s t e n t  w ith  

C yert and March's assum ption  th a t  

p r o b le m is t ic  se a rc h  by th e  in d iv id u a l  

" . . .  proceeds on th e  b a s i s  o f  a 

s im p le  model o f  c a u s a l i t y  u n t i l  d r iv e n  

to  a more complex o n e ."

The Sample

The U n iv e r s i t y  o f  Oklahoma Center fo r  C on tin u in g  

E d ucation  (OCCE) was s e l e c t e d  as the  r e se a r c h  s i t e  fo r  t h i s  

s tu d y .  In  c o o r d in a t io n  m eetings w ith  top  management o f f i c i a l s  

a t  th e  Oklahoma Center f o r  C on tin u in g  E ducation  t h e s e  o f f i c i a l s  

agreed t o  co o p e ra te  in  th e  r e s e a r c h  s tu d y .  S in ce  the  nature  

o f  th e  r e s e a r c h  methods r e q u ire d  c lo s e  c o o r d in a t io n  between  

th e  r e s e a r c h e r  and the r e s e a r c h  s u b j e c t s ,  the  p h y s ic a l  prox­

im ity  o f  th e  Center a l s o  made i t  a d e s i r a b le  l o c a t i o n .

Formal r e c o g n i t io n  was ex ten d ed  t o  th e  Center by the  

N a t io n a l  U n iv e r s i t y  E x te n s io n  A s s o c ia t io n  (NUEA) in  1913.

In  1958,  a grant from th e  K e l lo g g  F oundation  and a d d i t io n a l  

Oklahoma S t a t e  and bond funds were combined to  f in a n c e  the  

c o n s t r u c t io n  o f  the  C en ter . At the  tim e o f  the  c o n s t r u c t io n  

the  C enter was c o n s id er ed  as one o f  the  f i v e  o u ts ta n d in g

• ^^Richard M. C yert and James G. March, A B eh a v io ra l  
Theory o f  th e  Firm (Englewood C l i f f s ,  New J e r se y :  P r e n t ic e -
H a l l ,  I n c . ,  1 9 6 3 ) ,  p .  121.
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r e s i d e n t i a l  c e n t e r s  f o r  c o n t i n u i n g  e d u c a t i o n  i n  t h e  w o r ld .  

Today, t h e  C o n t i n u i n g  E d u c a t i o n  C e n t e r  i s  a t t e n t i v e  t o  th e  

need s  of a d u l t s  who l i v e  i n  a l l  77 c o u n t i e s  o f  Oklahoma and 

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

n a t i o n  and t h e  w o r ld .

The b a s i c  g o a l s  and f u n c t i o n s  o f  t h e  Oklahoma C e n te r  

f o r  C o n t i n u i n g  E d u c a t i o n  a r e  t o  a s s i s t :

1. Groups ( e . g . ,  v o l u n t a r y  a s s o c i a t i o n s ,  

c o m m u n i t i e s ,  g o v e rn m e n ta l  a g e n c i e s ,  

b u s i n e s s ,  and i n d u s t r y )  i n  l e a r n i n g  

and a p p l y i n g  s o l u t i o n s  t o  p ro b lem s .

2. I n d i v i d u a l s  and g ro up s  i n  k e e p i n g  a b r e a s t  

o f  new knowledge r e l a t e d  t o  t h e  s o l u t i o n  

of  s o c i a l  and economic  prob lem s and t o  

t h e  m a in te n a n c e  and advancem ent  of  

com petence  i n  p r o f e s s i o n a l ,  s c i e n t i f i c ,  

and t e c h n o l o g i c a l  f i e l d s .

3 .  A d u l t ,  p a r t - t i m e  s t u d e n t s  i n  p r e ­

p r o f e s s i o n a l  o r  c a r e e r  deve lo pm en t  by 

making a v a i l a b l e  t o  them t h e  t r a d i t i o n a l  

knowledge o f  t h e  U n i v e r s i t y .

4 .  I n d i v i d u a l s  i n  g a i n i n g  knowledge r e l a t e d

15 " C o n t i n u i n g  E d u c a t i o n  and p u b l i c  S e r v i c e , "  u n d a te d ,  
p r e p a r e d  by members o f  t h e  O f f i c e  o f  A s s i s t a n t  V ice  p r e s i d e n t  
f o r  C o n t i n u i n g  E d u c a t i o n  and p u b l i c  S e r v i c e  ( i n  t h e  f i l e s  of 
t h e  C e n t e r ) .
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t o  t h e i r  developm ent t a s k s ,  t h e i r  changing  

l i f e  r o l e s ,  and p e r so n a l  developm ent.^^

In  order to  carry  out the g o a ls  and fu n c t io n s  s ta t e d  

above, th e  program e lem en ts  o f  the  Center are grouped in to  

f i v e  b a s ic  programs: General A d m in is tr a t io n  ( o r .  O f f ic e  of

the V ice  P r e s id e n t ) ;  D e l iv e r y  System s; P u b lic  S e r v ic e  

programs; p r o f e s s i o n a l  Development; and G eneral E ducation  

and P e r so n n e l  Development Programs. There are 145 f u l l - t i m e  

p r o f e s s i o n a l  p erso n n e l  employed by th e  C enter. At the  time  

of t h i s  s tu d y  22 o f  th e se  in d iv id u a l s  were c l a s s i f i e d  as 

Program Development S p e c i a l i s t s ,  S u p erv iso rs  o f I n s t r u c t io n ,  

or F ie ld  C o n su lta n ts .  One person  in  th e  E d u ca tor 's  I n -S e r v ic e  

T r a in in g  and T ea ch er 's  Corps program who i s  based in  Oklahoma 

C ity  and because  of the  p a r t i c u la r  ty p e  o f  d u t ie s  he performs 

was unable  t o  p a r t i c i p a t e  in  th e  s tu d y .  Four o f  the persons  

c l a s s i f i e d  as S u p erv iso rs  o f I n s t r u c t io n  are f u n c t io n in g  as 

i n s t r u c t o r s  on a d a y -to -d a y  b a s is  w ith  no v a r ia t i o n  in  t h e ir  

d u t i e s .  A d e c i s io n  was made to  e x c lu d e  t h i s  group from the  

s tu d y .  Hence, s e v e n te e n  o f  th e  22 in d iv id u a ls  c l a s s i f i e d  as 

program Development S p e c i a l i s t s ,  S u p e rv iso rs  o f  I n s t r u c t io n ,  

and F ie ld  C o n su lta n ts  were s e l e c t e d  as s u b j e c t s  fo r  t h i s  

s tu d y .

^^"Program B udgeting -  C on tin u in g  E ducation and P u b lic  
S e r v ic e ,"  undated , prepared by members of the  O f f ic e  of  
A s s i s t a n t  V ice  P r e s id e n t  fo r  E ducation  and P u b lic  S e r v ic e  ( i n  
the f i l e s  o f  the  C e n te r ) ,  p. 1.

^ ^ I b i d . ,  p.  4 .
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The p r o f e s s i o n a l  em ployees  s e l e c t e d  as  r e s e a r c h  s u b ­

j e c t s  a d m i n i s t e r  s u b - e l e m e n t s  o f  programs which a r e  i n  t u r n  

a d m i n i s t e r e d  by p rogram  managers  o r  p r o j e c t  d i r e c t o r s .  They 

o p e r a t e  as  p r o f e s s i o n a l s ,  making judgem en ts  w i t h i n  t h e i r  

a s s i g n e d  a r e a s  w i t h o u t  t h e  need f o r  d a y - t o - d a y  s u p e r v i s i o n  

o f  t h e  p rog ram  managers  o r  p r o j e c t  d i r e c t o r s  t o  whom t h e y
1 Q

r e p o r t .

p r o g ra m  Development  S p e c i a l i s t s ,  S u p e r v i s o r s  o f  

I n s t r u c t i o n ,  and F i e l d  C o n s u l t a n t s  s e r v e  as r e a s o n a b l e  

r e p r e s e n t a t i v e s  o f  p r o f e s s i o n a l  d e c i s i o n - m a k e r s  i n  c e n t e r s  

f o r  c o n t i n u i n g  e d u c a t i o n  i n  t h a t  each  has  an advan ced  d e g r e e ,  

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

e x p e r i e n c e .  F u r t h e r ,  t h e i r  work r e s p o n s i b i l i t i e s  r e q u i r e  

p r o f e s s i o n a l  com petence  and t h e  j o b  commitment i s  i m p o r t a n t  

f o r  b o th  f i n a n c i a l  and p r o f e s s i o n a l  r e a s o n s .

Scope and L im ita t io n s

By u t i l i z i n g  t h e  s p e c i f i c  r e s e a r c h  m ethodo logy  and
19s y s te m  o f  v a r i a b l e s  u t i l i z e d  by C ravens  i n  an  i n d u s t r i a l  

r e s e a r c h  and deve lopm en t  e n v i ro n m e n t  an  a t t e m p t  was made t o  

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

e n v i r o n m e n t .  W hile  i t  may n o t  be p o s s i b l e  t o  g e n e r a l i z e  th e

18 " C o n t i n u i n g  E d u c a t i o n  and p u b l i c  S e r v i c e  T i t l e  and 
S a l a r y  P l a n  -  P r o f e s s i o n a l  and A d m i n i s t r a t i v e , "  u n d a t e d ,  p r e ­
p a re d  by members o f  t h e  O f f i c e  o f  th e  A s s i s t a n t  V ice  P r e s i d e n t  
f o r  C o n t i n u i n g  E d u c a t i o n  and p u b l i c  S e r v i c e  ( i n  t h e  f i l e s  of  
t h e  C e n t e r ) ,  p.  1.

^^Cravens, An E x p lo ra to ry  Study o f  In fo rm ation  P r o c e s s ­
in g  and D e c i s io n  Making, p. 52.
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r e s u l t s  o b ta in ed  from t h i s  r e s e a r c h  e f f o r t  t o  th e  t o t a l  

p o p u la t io n  o f  p r o f e s s i o n a l  em ployees in  a l l  env iron m en ts ,  

or to  a l l  o r g a n iz a t io n a l  s t r u c t u r e s ,  in  th o s e  in s ta n c e s  

where th e  f in d in g s  o f  t h i s  r e s e a r c h  e f f o r t  su pp ort the  

f in d in g s  o f  th e  Cravens s tu d y ,  the  p o s s i b l e  l in k a g e  

between i n d iv id u a l  and s i t u a t i o n a l  v a r i a b l e s ,  and the  

in f o r m a t io n -p r o c e s s in g  v a r ia b le s  may be e s t a b l i s h e d  v ia  

a c o n c e p tu a l  model which would be u s e f u l  in  d e s c r ib in g  

the  in f o r m a t io n - p r o c e s s in g  b eh av ior  o f  in d iv id u a l  d e c i s i o n ­

makers in  o th e r  env iron m en ts .

C e r ta in  o th e r  l i m i t a t i o n s  o f  t h i s  s tu d y  must a l s o  

be n o te d .  F i r s t ,  a breakdown o f  an i n d i v i d u a l ' s  inform a­

t i o n - p r o c e s s i n g  a c t i v i t i e s  i n t o  phases in v o lv e s  th e  r i s k  

in h e r e n t  in  c h a r a c t e r i z in g  a dynam ic, co n tin u ou s  p ro cess  

as a seq u en ce  o f  d i s c r e t e  phases or s t e p s .  However, t h i s  

approach seems n e c e s s a r y  to  g e t  a t  th e  s t r u c t u r e  and i n t e r ­

r e l a t i o n s h i p s  o f  th e  t o t a l  p r o c e s s .

S e c o n d ly ,  th e  in fo r m a t io n -p r o c e s s in g  a c t i v i t i e s  o f  an 

i n d iv id u a l  are  not n e c e s s a r i l y  s e q u e n t i a l ,  in  th a t  o r d e r ly  

p r o c e s s in g  o f  each e lem en t may n ot o c cu r .  A g iv e n  elem ent may 

w a it  a t  a c e r t a i n  s t a g e  w h ile  the  in d iv id u a l  p ro b lem -so lv er  

moves back t o  a p rev iou s  s t a g e  t o  a s s e s s  anoth er  e lem en t .  

T h e r e fo r e ,  i t  i s  im portant in  th e  a n a ly s i s  o f  in fo r m a tio n -  

p r o c e s s in g  beh av ior  to  i d e n t i f y  each  in fo r m a tio n  elem ent
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and r e c o r d  i t  when i t  i s  r e c e i v e d  by th e  d e c i s i o n - m a k e r .

T h is  p r o c e d u r e  p e r m i t s  r e c y c l i n g  and d o u b l i n g  back  i n  th e  

p r o b l e m - s o l v i n g  p r o c e s s .

T h i r d l y ,  t h e  c h o ic e  o f  v a r i a b l e s  f rom  t h e  d e c i s i o n ­

maker dom ain ,  th e  t a s k  dom ain ,  and t h e  d e c i s i o n - m a k e r / t a s k  

i n t e r a c t i o n  domain i s  open t o  a w ide  r a n g e  o f  p o s s i b i l i t i e s .  

However, s i n c e  t h e  s t a t e d  o b j e c t i v e  o f  t h i s  r e s e a r c h  e f f o r t

i s  t o  r e p l i c a t e  t h e  s p e c i f i c  r e s e a r c h  m ethodo logy  used  by 
20C rav en s  t o  i n v e s t i g a t e  t h e  r e l a t i o n s h i p  be tw een  e x p l a n a t o r y  

i n d i v i d u a l  and s i t u a t i o n a l  v a r i a b l e s ,  and i n f o r m a t i o n -  

p r o c e s s i n g  b e h a v i o r  i n  s o l v i n g  p r o b l e m s ,  t h e  c h o ic e  of  v a r i a b l e s  

i s  t h e  same as  t h o s e  v a r i a b l e s  u se d  i n  t h e  C ravens  s t u d y .

O r g a n i z a t i o n  o f  S tu d y

C h a p te r  I ,  I n t r o d u c t i o n ,  i s  a r e v i e w  o f  t h e  p u rp o se s  

o f  t h e  r e s e a r c h ,  d e f i n i t i o n  o f  t e rm s  used  i n  t h e  s t u d y ,  a 

b r i e f  d e s c r i p t i o n  o f  t h e  r e s e a r c h  m e th o d o lo g y ,  a l o n g  w i th  t h e  

sc o p e  and l i m i t a t i o n s  o f  t h e  s t u d y .

C h a p te r  I I ,  Review o f  R e l a t e d  R e s e a r c h ,  i s  a r e v i e w  of  

r e s e a r c h  r e l a t e d  t o ,  o r  c o n c e rn e d  w i t h  t h e  a r e a  o f  d e c i s i o n  

m aking ,  and more s p e c i f i c a l l y ,  r e s e a r c h  t h a t  i s  c o n ce rn e d  w i t h  

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

maker .  Of p a r t i c u l a r  i n t e r e s t  i s  t h e  r e s e a r c h  t h a t  has been  

done by C raven s  i n  d e v e l o p i n g  h i s  c o n c e p t u a l  framework f o r

20C r a v e n s , An E x p l o r a t o r y  S tu d y  of  I n f o r m a t i o n  P r o c e s s ­
in g  and D e c i s i o n  M aking , pp .  8 5 - l l 9 .
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exam ining th e  in d iv id u a l ,  t a s k - o r i e n t e d ,  in fo r m a tio n -

21p r o c e s s in g  behavior  as a m u l t i - s t a g e  p r o c e s s ,  and the  

r e se a r c h  done by F erence in  d e v e lo p in g  h is  g e n e r a l  model
22fo r  th e  emergence and s o l u t i o n  o f  o r g a n iz a t io n a l  problem s.

Chapter H i ,  Data C o l l e c t io n  and A n a ly s is  proced u re ,  

d e s c r ib e s  th e  m ethodology used to  c o l l e c t  th e  r e se a r c h  data  

b eg in n in g  w ith  the i n i t i a l  o r i e n t a t i o n  m eeting o f  the research  

s u b j e c t s ,  r ev iew  o f  data  c o l l e c t i o n  instrum ents  w ith  each  

r e se a r c h  s u b j e c t ,  a s s i s t a n c e  g iv e n  t o  s u b je c t s  in  com p letion  

of  sample d ata  c o l l e c t i o n  in s tr u m e n ts ,  and conduct o f  the  

r e se a r c h  p r o j e c t .  A d e s c r i p t io n  o f  c a n o n ic a l  c o r r e l a t io n  

a n a l y s i s  which was used to  a n a ly z e  the  data c o l l e c t e d  i s  a l s o  

in c lu d e d  in  t h i s  c h a p te r .

Chapter IV, R e la t io n s h ip  between the  D ecision -M aker,

Task and I n d iv id u a l-T a s k  I n t e r a c t io n  Domains V a r ia b le s  and 

th e  S e t  o f  I n fo r m a t io n -P r o c e s s in g  V a r ia b le s ,  i s  a d e s c r ip t io n  

of  the  f in d in g s  and th e  procedures used to  a n a ly ze  e m p ir ic a l  

data c o l l e c t e d  con cern in g  th e  d e c is io n -m a k e r ,  t a s k ,  and 

i n d i v i d u a l - t a s k  i n t e r a c t io n  domains and th e  s e t  o f  in fo r m a tio n -  

p r o c e s s in g  v a r i a b l e s .  The primary purpose o f  t h i s  ch ap ter  i s  

to  t e s t  th e  h y p o th e s is  t h a t ,  "There i s  a s i g n i f i c a n t  r e l a t i o n ­

sh ip  between th e  s e t  o f  independent v a r ia b le s  from the

21 C ravens, "An E xp lo ra to ry  A n a ly s is  o f  I n d iv id u a l  
P r o c e s s in g ,"  B-656-B-650 .

22 Thomas P. F er en ce ,  " O rg a n iza tio n a l Communications 
Systems and th e  D e c is io n  P r o c e s s ,"  Management S c i e n c e , Vol. 17, 
No. 2 (O ctob er , 1 970) ,  B-83-B -96 .
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d e c i s i o n - m a k e r ,  t a s k ,  and i n d i v i d u a l - t a s k  i n t e r a c t i o n  domains 

and t h e  s e t  o f  d e p e n d e n t  v a r i a b l e s  from t h e  i n f o r m a t i o n -  

p r o c e s s i n g  d o m a in ."  A summary o f  t h e  f i n d i n g s  and c o n c l u s i o n s  

c o n c e r n i n g  t h i s  h y p o t h e s i s  i s  r e p o r t e d .

C h a p te r  V, R e l a t i o n s h i p  be tw een  S e l e c t e d  V a r i a b l e s  

W i th in  t h e  D e c i s io n - M a k e r ,  T ask ,  and I n t e r a c t i o n  V a r i a b l e s  

( I n d e p e n d e n t  Group) and t h e  I n f o r m a t i o n - p r o c e s s i n g  V a r i a b l e s

(Dependen t  G ro u p ) ,  d e s c r i b e s  t h e  p r o c e d u r e s  used  t o  t e s t  t h r e e  

h y p o t h e s e s ;  (1 )  Years  o f  e x p e r i e n c e  and p e r fo rm an c e  on t h e  

p r e s e n t  j o b  a r e  i d i o s y n c r a t i c  c h a r a c t e r i s t i c s  o f  t h e  d e c i s i o n ­

maker which  s i g n i f i c a n t l y  i n f l u e n c e  an i n d i v i d u a l ' s  i n f o r m a t i o n -  

p r o c e s s i n g  b e h a v i o r ;  ( 2 )  C h a r a c t e r i s t i c s  r e l a t e d  t o  t h e  

d e c i s i o n - m a k e r  and h i s  i n t e r a c t i o n  w i t h  t h e  t a s k  a r e  b e t t e r  

c o r r e l a t e s  o f  i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r  t h a n  a r e  t a s k  

v a r i a b l e s ;  and ( 3 )  The c o r r e l a t i o n  be tw een  t h e  i n d e p e n d e n t  

v a r i a b l e s  ( t a s k  and i n d i v i d u a l / t a s k )  scope  and c o m p l e x i t y ,  

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

t h e  t a s k  w i t h  t h e  d e p e n d e n t  v a r i a b l e s  ( i n f o r m a t i o n - p r o c e s s i n g )  

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

v a r i a b l e s  do n o t  s i g n i f i c a n t l y  i n f l u e n c e  th e  i n d i v i d u a l  

d e c i s i o n - m a k e r ' s  i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r .  A summary 

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

h y p o th e s e s  i s  r e p o r t e d .

C h a p te r  V I ,  I n d i v i d u a l  p r o b l e m - S o l v e r s  and P r o b l e m i s t i c  

S e a r c h ,  c o n t a i n s  a d e s c r i p t i o n  o f  t h e  p r o c e d u r e s  used  t o  t e s t  

two h y p o t h e s e s :  ( 1 )  I n  d e s c r i b i n g  an i n d i v i d u a l ' s  t a s k - o r i e n t e d
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I

i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r ,  t h o s e  i n d i v i d u a l  p ro b lem -

s o l v e r s  i d e n t i f i e d  as  r i s k - t a k e r s  by Kogan and W a l l a c h ' s  C hoice  
23Dilemma T e s t  t e n d  t o  be r e l a t i v e l y  i n e f f i c i e n t  as  p r o c e s s o r s  

o f  i n f o r m a t i o n  as  opposed  t o  t h o s e  i n d i v i d u a l  p r o b l e m - s o l v e r s  

i d e n t i f i e d  as  r i s k - e v a d e r s ; and ( 2 )  I n d i v i d u a l s  w i th  r e l a ­

t i v e l y  low t a s k  r e s u l t  r a t i n g s  u t i l i z e  few er  a v a i l a b l e  i n t e r n a l  

s o u r c e s  o f  i n f o r m a t i o n  where t h e i r  image s t a t e s  a r e  h ig h  a t  

th e  o u t s e t  of  a t a s k .  I n d i v i d u a l  p r o b l e m - s o l v i n g  b e h a v i o r  of  

t h i s  t y p e  a p p e a r s  t o  be c o n s i s t e n t  w i th  C y e r t  and M a r c h ' s  

a s s u m p t io n  t h a t  p r o b l e m i s t i c  s e a r c h  by t h e  i n d i v i d u a l  " . . .  

p ro c e e d s  on t h e  b a s i s  o f  a s i m p le  model o f  c a u s a l i t y  u n t i l  

d r i v e n  t o  a more complex o n e . " ^ ^  A summary o f  t h e  f i n d i n g s  

and c o n c l u s i o n s  c o n c e r n i n g  e a c h  o f  t h e s e  h y p o th e s e s  i s  r e p o r t e d .

C h a p te r  V I I ,  Summary and C o n c l u s i o n s ,  c o n t a i n s  th e  

summary and c o n c l u s i o n s  o f  t h e  s t u d y .  A s t a t e m e n t  o f  th e  

i m p l i c a t i o n s  o f  t h e  f i n d i n g s  f o r  management i n  t h e  a r e a  of  

d e c i s i o n  making i s  i n c l u d e d .  S p e c i f i c a l l y  i n  t h e  i n f o r m a t i o n -  

s e a r c h  s t a g e  o f  a d e c i s i o n  which  has t r a d i t i o n a l l y  been  viewed 

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

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

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

i n t o  an  i n d i v i d u a l ' s  p r o b l e m - s o l v i n g  p r o c e s s .  The r e s u l t s  of 

t h e  s t u d y  a r e  p r e s e n t e d  i n  a manner d e s i g n e d  t o  make t o p  

23 Kogan and W a l la c h ,  o£ .  c i t .

^^Cyer and March, o£. cit.
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management aware o f  t h e  v i t a l  r o l e  t h a t  i n f o r m a t i o n - p r o c e s s i n g  

p l a y s  i n  an  i n d i v i d u a l ' s  d e c i s i o n  p r o c e s s ,  r a n g i n g  f rom 

r e c o g n i t i o n  o f  a p ro b lem  t o  i t s  s o l u t i o n .  S u g g e s t i o n s  f o r  

a d d i t i o n a l  r e s e a r c h  i n  t h e  i n f o r m a t i o n - p r o c e s s i n g  a r e a  as  i t  

r e l a t e s  t o  t h e  i n d i v i d u a l  d e c i s i o n - m a k e r  a r e  a l s o  i n c l u d e d .



CHAPTER I I  

REVIEW OF RELATED RESEARCH

R e l a t e d  r e s e a r c h  may be c l a s s i f i e d  i n t o  t h r e e  m ajor  

a r e a s ;  t h e  d e c i s i o n - m a k i n g  p r o c e s s ;  t h e  i n d i v i d u a l  t h i n k i n g  

p r o c e s s e s ;  and i n f o r m a t i o n  p r o c e s s e s .  I n f o r m a t i o n - p r o c e s s i n g  

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

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

r e l a t i v e  t o  a g i v e n  t a s k  a r e  o f  p r i m a r y  i n t e r e s t .  I t  s h o u ld  

be n o te d  t h a t  r e l a t e d  r e s e a r c h  re v ie w e d  i n  t h i s  c h a p t e r  does 

n o t  f i t  n e a t l y  i n t o  a n  o r d e r l y  body o f  knowledge r e l a t e d  t o  

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

N e v e r t h e l e s s ,  a r e l a t i o n s h i p  b e tw een  c e r t a i n  o f  t h e s e  s t u d i e s  

and t h i s  s t u d y  can  be e s t a b l i s h e d .

D e c i s i o n - m a k i n g  P r o c e s s

R e s e a r c h  e f f o r t s  i n  t h e  a r e a  o f  d e c i s i o n  making a r e  

e x t e n s i v e  and no a t t e m p t  was made t o  o f f e r  a co m pre h en s iv e  

d i s c u s s i o n  of  t h i s  b road  base  o f  r e s e a r c h .  S t u d i e s  which 

examine d e c i s i o n - m a k i n g ,  o r  p r o b l e m - s o l v i n g ,  as  a m u l t i - s t a g e  

p r o c e s s  a r e  o f  p r i m a r y  i m p o r t a n c e .  E f f o r t s  were d i r e c t e d  

toward  c o n c e p t u a l i z i n g  a d e c i s i o n  p r o c e s s  and t o  c l a s s i f i c a ­

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

on v a r i a b l e s  which a r e  i m p o r t a n t  i n  t h e  d e c i s i o n  p r o c e s s .

21
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Simon n o t e s  t h a t  d e c i s i o n  making ,  i n  terms' o f  an

a n a l y t i c a l  c o n c e n t r a t i o n  on t h e  f i n a l  ou tcom e,  i g n o r e s  t h e

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

a n a l y z i n g  which  p r e c e d e s  t h e  f i n a l  moment o f  d e c i s i o n .

A n a ly z in g  a d e c i s i o n  i n  te rm s  o f  a p r o c e s s  p e r m i t s  t h e

d e c i s i o n  t o  be examined v i a  m u l t i - s t a g e  e l e m e n t s  r a t h e r  t h a n

t o  c o n s i d e r  why t h e  o u tco m e .^  He f u r t h e r  c h a r a c t e r i z e s  th e

d e c i s i o n - m a k i n g  p r o c e s s  as  s e a r c h i n g  t h e  e n v i ro n m e n t  f o r

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

and a n a l y z i n g  p o s s i b l e  c o u r s e s  o f  a c t i o n ,  t h e n  s e l e c t i n g  a
2

p a r t i c u l a r  c o u r s e  o f  a c t i o n .  A c c o rd in g  t o  S im o n 's  c l a s s i f ­

i c a t i o n  o f  d e c i s i o n s ,  programmed d e c i s i o n s  a r e  r e p e t i t i v e  

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

i n d i c a t e d  f o r  h a n d l i n g  them when t h e y  o c c u r .  W hereas ,  non ­

programmed d e c i s i o n s  a r e  t h o s e  d e c i s i o n s  of  which  t h e  d e c i s i o n  

" s y s te m  has no s p e c i f i c  p r o c e d u r e s  t o  d e a l  w i t h  s i t u a t i o n s  

l i k e  t h e  one a t  hand b u t  must f a l l  back  on w h a te v e r  g e n e r a l

c a p a c i t y  i t  has f o r  i n t e l l i g e n t l y  a d a p t i v e ,  p r o b l e m - o r i e n t e d  
3

a c t i o n . "

I n  a n  e x p l o r a t o r y  s t u d y  o f  t h e  r e l a t i o n s h i p s  between 

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

Brim, e t  a l .  u t i l i z e d  200 s u b j e c t s  and examined 50 v a r i a b l e s

^ H e r b e r t  Simon, The New S c i e n c e  o f  Management (New York: 
H a rp e r  and B r o t h e r s  P u b l i s h e r s ,  i 9 6 0 ) ,  p .  H

^ I b i d . , p.  2.

^ I b i d . , p .  6.
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which  c e n t e r e d  on t h e  d e c i s i o n - p r o c e s s  ph ases  o f  e v a l u a t i o n  

o f  a l t e r n a t i v e s  and s t r a t e g y  s e l e c t i o n s .  Ten d e s c r i p t i v e  

v a r i a b l e s  were used  a t  e a c h  s t a g e  i n  t h i s  s t u d y  t o  r e l a t e  

d e c i s i o n - p r o c e s s  v a r i a b l e s  ( d e p e n d e n t )  t o  p e r s o n a l i t y  and 

s o c i a l  s t r u c t u r e  v a r i a b l e s  ( i n d e p e n d e n t ) .  The s t u d y  was 

p r o c e s s - o r i e n t e d ;  however ,  o b s e r v a t i o n s  were made a t  one 

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

i n g  th e  d e c i s i o n - p r o c e s s  v a r i a b l e s ,  r e l a t i o n s h i p s ,  and 

m ethodo logy  a r e  o f f e r e d  by t h i s  s t u d y . ^

Brim, e t  a l .  i d e n t i f y  t h e  s t a g e s  of  a d e c i s i o n

p r o c e s s  as  c o n s i s t i n g  o f ;  i d e n t i f i c a t i o n  of  t h e  p rob lem ;  

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

s o l u t i o n s ;  e v a l u a t i o n  o f  t h e s e  a l t e r n a t i v e s ;  s e l e c t i o n  o f  

a p a r t i c u l a r  s t r a t e g y  ( a l t e r n a t i v e ) ,  a c t u a l  p e r fo rm an c e  of  

a c t i o n ,  o r  a c t i o n s ;  and s u b s e q u e n t  l e a r n i n g  and r e v i s i o n . ^

The p r o c e s s  p o i n t  o f  v iew a p p e a r s  t o  be w e l l  

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

K a tz  and Kahn v iew  t h e  d e c i s i o n - m a k i n g  p r o c e s s  as  ; immedia te  

p r e s s u r e s  on th e  d e c i s i o n - m a k e r ;  a n a l y s i s  o f  t h e  t y p e  o f  

p rob lem  and i t s  b a s i c  d i m e n s i o n s ;  t h e  s e a r c h  f o r  s o l u t i o n s  

and t h e  c o n s i d e r a t i o n  o f  t h e  c o n sequ en ces  o f  a l t e r n a t i v e  

s o l u t i o n s  l e a d i n g  up t o  t h e  f i n a l  c h o i c e ;  and p o s t - d e c i s i o n a l

^ O r v i l l e  G. Brim, J r . , e t  a l . , P e r s o n a l i t y  and D e c i s i o n  
p r o c e s s e s  ( S t a n f o r d ,  C a l i f o r n i a :  S t a n f o r d  U n i v e r s i t y  P r e s s ,
1 9 6 2 ) ,  p. 9.

^ I b i d .
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c o n f l i c t . ^  A p p le w h i te  o f f e r s  an  e x t e n s i v e  r e v i e w  of  t h e  

l i t e r a t u r e  on d e c i s i o n  making and c i t e s  t h e  work o f  L i t c h f i e l d  

which i d e n t i f i e s  t h e  d e c i s i o n - p r o c e s s  a c t i v i t i e s  as  d e f i n i t i o n  

of  t h e  p ro b le m ,  a n a l y s i s  o f  t h e  e x i s t i n g  s i t u a t i o n ,  c a l c u l a ­

t i o n  and d e l i n e a t i o n  o f  a l t e r n a t i v e s ,  d e l i b e r a t i o n ,  and 

c h o i c e . ^

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

p r o c e s s  v i e w p o i n t  o f  d e c i s i o n  making,  and o t h e r  p r o c e s s  v ie w ­

p o i n t s ,  d i f f e r  i n  d e g r e e  r a t h e r  t h a n  i n  s u b s t a n c e .  As 

r e f l e c t e d  by Brim, e t  a l . , t h e  s i t u a t i o n  and t h e  p o i n t  o f  v iew 

t a k e n  d e t e r m i n e s  t h e  s p e c i f i c  s t e p s  o r  p h a se s  of  t h e  d e c i s i o n -
Q

making p r o c e s s .  The f o l l o w i n g  i tem s  were m en t ioned  by Brim, 

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

1.  A p a r t i c u l a r  d e c i s i o n  may n o t  i n v o lv e  a l l  o f  

t h e  i d e n t i f i e d  p h a s e s .  F o r  e x am p le ,  c e r t a i n  

p rob lem s  o r  t a s k s  may n o t  r e q u i r e  o b t a i n i n g  

new i n f o r m a t i o n .  ( A l l  r e l e v a n t  i n f o r m a t i o n  

may be c o n t a i n e d  i n  t h e  knowledge s t a t e  o f  

t h e  i n d i v i d u a l  o r  g ro up  s e e k i n g  a s o l u t i o n  

t o  a p r o b l e m . )

^ D a n i e l  K a tz  and R o b e r t  L. Kahn, The S o c i a l  P sych o lo g y  
o f  O r g a n i z a t i o n s  (New York:  John  W iley  and S o n s , I n c . , 1 ^ 6 6 ) ,
p. 2^4.

^ P h i l i p  B. A p p le w h i te ,  O r g a n i z a t i o n a l  B eh av io r  
(Englewood C l i f f s ,  New J e r s e y :  P r e n t i c e - H a l l ,  I n c . ,  1 965) ,
p.  56.

Q
Brim, e t  a l . , o p . c i t . , p .  10.
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2. The c o n c e p t u a l i z a t i o n  o f  d e c i s i o n - p r o c e s s  

s t a g e s  a p p l i c a b l e  t o  t h e  a n a l y s i s ,  i n  

t e rm s  o f  b a s i c  p h a se s  o f  t h e  p r o c e s s ,  p o i n t s

up t h e  s i m i l a r  n a t u r e  o f  a l l  d e c i s i o n  p ro b le m s .

3 .  T h ere  seems t o  be a l i n k a g e  be tw een  d e c i s i o n -  

p r o c e s s  c o n c e p t u a l i z a t i o n  and g e n e r a l  

i n t e l l e c t u a l  f u n c t i o n s ,  such  a s  i n s i g h t ,  

j u d g m e n t ,  and i n t e l l i g e n c e .

4 .  p r o b l e m - s o l v i n g  and t h e  d e c i s i o n  p r o c e s s  seem 

t o  be much t h e  same and t e n d  t o  be used  i n t e r -
Q

c h a n g e a b l y .

A lso  n o te d  by Brim, e t  a l .  i s  t h a t  "A t h e o r e t i c a l

c l a s s i f i c a t i o n  which  e x h a u s t s  t h e  c h a r a c t e r i s t i c s  o f  d e c i s i o n  

p r o c e s s e s  i s  a m ajo r  u n d e r t a k i n g — a s t u d y  i n  i t s e l f . I n  

v iew  o f  t h i s  s i t u a t i o n ,  no a t t e m p t  t o  e x h a u s t i v e l y  i d e n t i f y  

t h e  p o s s i b l e  c h a r a c t e r i s t i c s  o r  d im e n s io n s  o f  v a r i a t i o n s  of  

a t a s k  o r  d e c i s i o n  p rob lem s w i l l  be made. However,  Brim, 

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

" f o r m a l  p r o p e r t i e s  ( t h e o r e t i c a l  and a b s t r a c t  c h a r a c t e r i s t i c s  

of  d e c i s i o n s  which  a r e  i n d e p e n d e n t  o f  c o n t e n t  o r  t h e  s u b s t a n ­

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

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

c h o i c e s ,  and mate s e l e c t i o n ) .

9
Brim, e t  a l . , o p . c i t . ,  p .  10.

^ ° I b l d . .  p .  14.
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C l a s s i f i c a t i o n s  based on form al  or a b s t r a c t  p r o p e r t i e s

are  numerous. C h a r a c t e r i s t i c s  u t i l i z e d  by Brim, e t  a l .  in

t h e i r  s tudy  are the  degree  o f  c e r t a i n t y  o f  outcome, s t a t e  o f

nature  ( c o m p e t i t i v e ,  c o o p e r a t i v e ,  and n e u t r a l ) ;  type  o f  c o s t

in v o lv e d ;  r e p e t i t i v e  p la y  v e rsu s  n o n r e p e t i t i v e  performance;

r e v o c a b le  v e r s u s  i r r e v o c a b l e  consequ en ces;  method of  c h o ic e

v e rsu s  s i n g l e  s t i m u l i ;  and s i n g l e  or m u l t i p l e  s i g n i f i c a n t
12c l a s s e s  o f  outcome.

S u b s t a n t i v e  p r o p e r t i e s  c l a s s i f i c a t i o n s  have t y p i c a l l y  

been based on the  s o c i a l  c o n t e x t ,  or r o l e ,  in  which the  

d e c i s i o n  o c c u r s .  Brim, e t  a l .  m ainta in  t h a t  " t h i s  i s  because

r o l e s  in c lu d e  customs or r u l e s  f o r  how one should  attempt t o
13s o l v e  a problem." D e c is io n -m ak in g  g u i d e s ,  or d e c i s i o n  

r u l e s ,  which p rov ide  l i s t s  o f  f a c t o r s  t o  c o n s i d e r ,  such as 

used in  f i n a n c e ,  a d v e r t i s i n g ,  and c o s t  a c c o u n t in g ,  are  in  

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

Brim, e t  a l .  take  n o t i c e  th a t  the  p a r t i c u l a r  norms 

which r e g u l a t e  the  d e c i s io n - m a k in g  p r o c ess  in  d i f f e r e n t

o c c u p a t i o n a l  r o l e s  are not v ery  w e l l  k n o w n . H o w e v e r ,  s e v e r a l

o th e r  authors  who made s t u d i e s  i n  the  f i e l d s  o f  e d u c a t io n ,  

m ed ic in e ,  b u s i n e s s ,  and p u b l i c  a d m i n i s t r a t i o n  o f f e r  s t r o n g  

arguments which imply a commonality i n  form, i f  not  in  

s u b s t a n c e ,  i n  the  four  f i e l d s  s t u d i e d .

12 Brim, e t  a l . , o p . c i t . , pp. 1 5 -1 7 .  

l ^ I b i d . ,  p. 17.

l ^ I b i d . , p. 18.
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Dimock and Dimock, w r i t i n g  i n  t h e  f i e l d  of  p u b l i c  

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

a s ;  (1 )  d e f i n i n g  t h e  p ro b lem ;  ( 2 )  a n a l y z i n g  th e  p rob lem ;

(3 )  i d e n t i f y i n g  a l t e r n a t i v e  s o l u t i o n s ;  (4 )  d e c i d i n g  on th e  

b e s t  one ;  and (5 )  t h e n  im p le m e n t in g  i t .  They a l s o  n o t e  

t h a t  "A p o i n t  o f t e n  o v e r lo o k e d  i s  t h a t ,  whereas  most d e c i s i o n  

making i s  p r i m a r i l y  p ro b lem  s o l v i n g ,  o r  a s k i n g  t h e  r i g h t  

q u e s t i o n s ,  i m p o r t a n t  d e c i s i o n  making d e a l s  w i th  s t r a t e g y .

I t  i s  d e c i s i o n s  o f  t h i s  k in d  t h a t  r e a l l y  m a t t e r ,  n o t  t h e  

t a c t i c a l  ones t h a t  a r e  m e re ly  r o u t i n e .  D e c i s i o n s  on s t r a t e g y  

d e a l  w i t h  q u e s t i o n s  such  a s  how t o  meet  g o a l s ,  keep  f r i e n d s ,  

s u r v i v e ,  and g ro w ."^ ^

I n  t h e  f i e l d  o f  e d u c a t i o n  C a m p be l l ,  C o r b a l l y ,  and 

Ramseyer make a lm o s t  t h e  same s t a t e m e n t .  They a p p ro a c h  th e  

p rob lem  by d i s c u s s i n g  i r r a t i o n a l  and r a t i o n a l  d e c i s i o n  

making and c o n c lu d e  t h a t  a s  a p r a c t i c a l  m a t t e r  we s h o u ld  be 

c o n c e rn e d  w i t h  r a t i o n a l  d e c i s i o n s .  "W hatever  t h e  d e c i s i o n  

i s ,  t h e  i s s u e s  and p rob lem s  i n v o lv e d  must f i r s t  be c l a r i f i e d  

( p r o b le m  must  be d e f i n e d ) .  S e c o n d ly ,  t h e  e x i s t i n g  s i t u a t i o n  

must be a n a l y z e d ,  o f t e n  r e q u i r i n g  t h e  g a t h e r i n g  and i n t e r p r e ­

t a t i o n  o f  d a t a .  F i n a l l y ,  a c h o i c e  must  be made ; a c o u r s e  o f  

a c t i o n  must be d e t e r m i n e d .

^ ^ M a r s h a l l  E. DimocK and Gladys 0 .  Dimock, P u b l i c  Admin­
i s t r a t i o n  (3d  e d . ;  New York; R i n e h a r t  and C o . ,  I n c . ,  1964) ,  
p.  135.

^^Ronald F. C am pbe l l ,  Jo hn  E. C o r b a l l y ,  and John  A. 
Ram seyer ,  i n t r o d u c t i o n  to  E d u c a t i o n a l  A d m i n i s t r a t i o n  (B o s to n ;  
A l l y n  and Bacon,  1 9 6 6 ) ,  p .  I 3 9 .
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W r i t i n g  i n  t h e  f i e l d  o f  m e d i c i n e ,  Haimann a p p ro a c h e s  

t h e  d e c i s i o n - m a k i n g  p ro b lem  s i m i l a r  t o  C am pbe l l ,  e t  a l .  i n  

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

as  : ( 1 )  d e f i n i n g  t h e  p ro b lem ;  ( 2 )  a n a l y z i n g  t h e  p rob lem ;

( 3 )  d e v e l o p i n g  a l l  t h e  a l t e r n a t i v e s  you p o s s i b l y  c a n ,  

t h i n k i n g  them th r o u g h  as  i f  you had a l r e a d y  p u t  them i n t o  

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

one o f  them; and (4 )  c h o o s i n g  t h e  one which has t h e  g r e a t e s t  

amount o f  wanted  and l e a s t  amount o f  unwanted c o n s e q u e n c e s . ^ ^

I n  t h e  f i e l d  o f  b u s i n e s s  Newman d e f i n e s  a s i m i l a r  

p r o c e s s  f o r  t h e  p h a ses  o f  d e c i s i o n  making.  Based on h i s  

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

p h a s e s :  ( 1 )  d i a g n o s e  t h e  p ro b lem  p r o p e r l y ;  ( 2 )  c o n c e iv e  of

one o r  more good s o l u t i o n s ;  ( 3 )  p r o j e c t  and compare t h e  

c o n se q u e n c e s  o f  such  a l t e r n a t i v e s ;  and (4 )  e v a l u a t e  t h e s e
18d i f f e r e n t  s e t s  o f  c o n seq u e n ce s  and s e l e c t  a c o u r s e  o f  a c t i o n .

The d i f f e r e n c e  be tw een  v a r i o u s  t y p e s  o f  p rob lem s has 

been  i d e n t i f i e d ,  u s i n g  many d i f f e r e n t  a p p r o a c h e s .  The v a r i o u s  

t y p e s  o f  economic  d e c i s i o n  p rob lem s  have been  c l a s s i f i e d  by 

Cohn and C y e r t ,  u s i n g  t h r e e  d i m e n s i o n s :  (1 )  t im e ;  ( 2 )  th e

d e g r e e  o f  i n f o r m a t i o n  ( c e r t a i n t y ,  r i s k ,  and u n c e r t a i n t y ) ;

^^Theo Haimann, S u p e r v i s i n g  Management f o r  H o s p i t a l s  and 
R e l a t e d  H e a l t h  F a c i l i t i e s  ( S t .  L o u i s :  The C a t h o l i c  H o s p i t a l
A s s o c i a t i o n ,  19 6 5 ) ,  p .  31.

1 8 W il l i a m  H. Newman, A d m i n i s t r a t i v e  A c t io n  (2d e d . ;  
Englewood C l i f f s ,  New J e r s e y !  P r e n t i c e - H a l l , I n c . ,  1 9 5 9 ) ,  
p .  105.
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19and (3 )  t h e  d e g re e  o f  r a t i o n a l i t y .  A d i s t i n c t i o n  be tw een

programmed d e c i s i o n s  and nonprogrammed d e c i s i o n s  i s  made by

Simon, which s u g g e s t s  th a t  t h e s e  types  o f  d e c i s i o n s  are polar
20types  spanning a continuum. Katz and Kahn c l a s s i f y  d e c i s i o n

making a c co r d in g  t o  the f o l l o w i n g  d e c i s i o n  d im ensions:

(1 )  l e v e l  o f  g e n e r a l i t y  or a b s t r a c t i o n ;  (2 )  amount o f  i n t e r n a l

and e x t e r n a l  o r g a n i z a t i o n a l  space a f f e c t e d ;  and ( 3 )  the time
21span of i n f l u e n c e  of  the d e c i s i o n .  F u r th e r ,  t h e y  i n d i c a t e

th a t  the s t a g e s  i n  the d e c i s i o n  process  are in f lu e n c e d  by the

nature o f  the  problem, t h e  o r g a n i z a t i o n a l  c o n t e x t ,  th e  b a s ic

p e r s o n a l i t y  c h a r a c t e r i s t i c s  o f  the  d e c i s io n -m a k e r ,  and the

c o g n i t i v e  l i m i t a t i o n  o f  i n d i v i d u a l s  w ith  r e s p e c t  t o  s i t u a t i o n a l
22and p e r s o n a l i t y  f a c t o r s .

A model made up o f  f a c t o r s  in v o lv ed  i n  de term in ing  

t o t a l  d e c i s i o n  s u c c e s s  has been formulated and t e s t e d  by Trual.  

"His model s u g g e s t s  th a t  d e c i s i o n  s u c c e s s  can be c o n s id ered  a 

f u n c t i o n  o f  d e c i s i o n  q u a l i t y  p lus  im plem entat ion .  One o f  the  

f a c t o r s  i n  the  model i s  the 'optimum amount of  in form ation '
2 3which s u g g e s t s  a way t o  l i n k  in fo rm a tio n  w i th  d e c i s i o n  r e s u l t s .

19Kalman J .  Cohn and Richard W. C yert ,  Theory o f  the  
Firm; R esource  A l l o c a t i o n  i n  a Market Economy (Englewood 
C l i f f s ,  New J e r se y !  P r e n t i c e - H a l l ,  I n c . ,  1 9 6 5 ) ,  p.  308.

20 Simon, o £ .  c i t . ,  p. 5.
21 Katz and Kahn, o£. c i t . , p.  259.

ZZj b i d . ,  p. 274.
23 David W. Cravens , An E xp lora tory  Study o f  In d iv id u a l  

Info rm at io n  p r o c e s s i n g  and D e c i s i o n  Making (unpublished  
d i s s e r t a t i o n ,  Indiana U n i v e r s i t y ,  1 96 7 ) ,  p. 24.
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M o r r i s  c o n d u c te d  a r e s e a r c h  p rogram  on n e g o t i a t i o n  

and d e c i s i o n  making i n  which t h e  e f f e c t s  o f  t a s k  c h a r a c t e r ­

i s t i c s  on t h e  g roup  p r o c e s s  were  s t u d i e d .  The r e s e a r c h  

e f f o r t  i n v o l v e d  100 t a s k s ,  and o b s e r v a t i o n s  were  a c c o m p l i sh e d  

on 108 t h r e e - m a n  g ro u ps  w i t h  e a c h  g ro u p  h a n d l i n g  f o u r  t a s k s .

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

t a s k  c h a r a c t e r i s t i c s  i n  g roup  p e r f o r m a n c e ;  p r o v i d e  d e t a i l e d  

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

t a s k  g r o u p s ;  and e s t a b l i s h  a m a t r i x  o f  b a s e l i n e  d a t a  which 

c o u ld  be u t i l i z e d  as  a n o r m a t iv e  r e f e r e n c e  b a se  f o r  s t u d y i n g  

th e  e f f e c t s  o f  t a s k ,  g roup  s t r u c t u r a l ,  and c o m p o s i t i o n a l  

v a r i a b l e s .  The t a s k  c h a r a c t e r i s t i c s  ( p r o d u c t i o n  p rob lem  

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

c o n c e rn s  o f  t h e  M o r r i s  s t u d y .

I n d i v i d u a l  Thinking p r o c e s s

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

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

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

impinge upon t h e  human t h i n k i n g  p r o c e s s e s  as  t h e s e  r e l a t e  t o

p r o b l e m - s o l v i n g  b e h a v i o r ,  and i n  t u r n ,  t o  i n f o r m a t i o n -  

p r o c e s s i n g  b e h a v i o r .

I t  i s  i m p o r t a n t  t o  n o t e  t h a t  t h e r e  a p p e a r s  t o  be no 

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

w i th  r e s p e c t  t o  c o g n i t i v e - j u d g e m e n t a l , i n t e l l e c t i v e ,  and

^ ^ C h a r l e s  G. M o r r i s ,  E f f e c t s  o f  Task C h a r a c t e r i s t i c s  on 
Group p r o c e s s . T e c h n i c a l  R e p o r t  No. 2 ,  AFOSR-65-1519 (U rbana ,  
i l l , : U n i v e r s i t y  of  I l l i n o i s ,  D epar tm en t  o f  P s y c h o l o g y ,  19 65) .
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p e r s o n a l i t y  p r o c e s s e s .  F o r  e x a m p le ,  some r e s e a r c h e r s  g roup

25a l l  t h r e e  u nder  p e r s o n a l i t y  c h a r a c t e r i s t i c s .  Kogan and 

W a l la c h ,  i n  t h e i r  s t u d y  o f  114 male u n d e r g r a d u a t e s  and 103 

fem a le  u n d e r g r a d u a t e s  who a t t e n d e d  two s i m i l a r  n on c o ed u c a -  

t i o n a l  p r i v a t e  c o l l e g e s ,  u sed  th e  c o g n i t i v e - j u d g e m e n t a l , 

i n t e l l e c t i v e ,  and p e r s o n a l i t y  p r o c e s s  g r o u p i n g s .  "The 

r e s e a r c h  s u b j e c t s  were l o c a t e d  i n  one of  f o u r  s u b g r o u p s ,  on 

t h e  b a s i s  o f  t h e  m o d e r a to r  v a r i a b l e s  o f  t e s t  a n x i e t y  and 

d e f e n s i v e n e s s .  Human t h i n k i n g  and p rob lem  s o l v i n g  were 

examined f rom  t h e  v i e w p o in t  o f  t h e  r i s k s ,  p o t e n t i a l  c o s t s ,  

and p o t e n t i a l  g a i n s  t h a t  may f a c e  th e  i n d i v i d u a l  as he 

p r o c e e d s  w i t h  h i s  p r o b l e m - s o l v i n g  e f f o r t s . "

V e r b a l  c o m p re h e n s io n ,  c o n c e p t u a l  f o r e s i g h t ,  o r i g i n ­

a l i t y ,  and s e n s i t i v i t y  t o  p r o b l e m s ,  as  t h e s e  r e l a t e  t o
27i n t e l l e c t u a l  a b i l i t y ,  a p p e a r  r e l a t e d  t o  p ro b lem  s o l v i n g .

I n  t h e  Kogan and W al lach  r e s e a r c h  t h e  r e l a t i o n s h i p  be tw een  

r i s k - t a k i n g  and t h r e e  t y p e s  o f  i n t e l l e c t i v e  s k i l l s  i s  

exam in ed .  These i n t e l l e c t i v e  s k i l l s  a r e  v e r b a l  a p t i t u d e ,  

m a t h e m a t i c a l  a p t i t u d e ,  and a n a l y t i c  f u n c t i o n i n g .  C o n c lu s io n s  

o f  t h e  Kogan and W al lach  r e s e a r c h  d id  i n d i c a t e  t h e  e x i s t e n c e  

of  r e l a t i o n s h i p s  be tw een  t h e  i n t e l l e c t i v e  c o r r e l a t e s  and 

d e c i s i o n - m a k i n g  b e h a v i o r  b u t  s u g g e s t  t h a t  t h e  d i r e c t i o n  of

25C r a v e n s ,  o£ .  c i t . , p .  26.
9 f t Kogan and W a l la c h ,  R i s k  T ak in g :  A S tu d y  i n  C o g n i t i o n

and P e r s o n a l i t y , pp. 2 1 -32 .
27 A p p le w h i t e ,  0 £. c i t . , p . 71.
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c a u s a t i o n  may move from r i s k - t a k i n g  d i s p o s i t i o n  toward c e r t a i n

of  th e  i n t e l l e c t i v e  s k i l l s ,  "The e m p i r i c a l  e v id e n c e ,  a l though
28i n d i r e c t ,  i s  h i g h ly  su p p o r t iv e  o f  such an i n t e r p r e t a t i o n . "

E a r l i e r  r e s e a r c h ,  as noted  by Brim, e t  a l . , i n d i c a t e s  

t h a t  the  r e l a t i o n s h i p  between i n t e l l i g e n c e  and problem s o l v i n g  

i s  moderate t o  n e g l i g i b l e .  "These data  s u g g e s t  that  d e c i s i o n ­

making c h a r a c t e r i s t i c s  probably  depend much more on i n d i v i d u a l  

d i f f e r e n c e s  in  t r a i n i n g ,  and on th e  e f f e c t s  o f  temperament

and p e r s o n a l i t y  which r e g u la t e  the  use o f  v a r io u s  i n t e l l e c t i v e
29f a c t o r s ,  r a t h e r  than on such f a c t o r s  th e m se lv e s ."

C o g n i t iv e  p r o c e s s e s ,  as d e f in e d  by Bruner, Goodnow, and 

A u s t in ,  are th e  means whereby organisms a c h i e v e ,  r e t a i n ,  and 

tran sform  in fo r m a t io n .^ ^  The concep t  o f  a t ta inm en t  as viewed  

by t h e s e  a u th ors  i s  a s e r i e s  of  d e c i s i o n s .  Their  o b j e c t i v e  

in  s t u d y i n g  concept  a t ta inm en t  was to  " e x t e r n a l i z e  f o r  o b s e r ­

v a t i o n  as many o f  the d e c i s i o n s  as could  p o s s i b l y  be brought  

i n t o  the open, i n  the hope t h a t  r e g u l a r i t i e s  i n  t h e s e  d e c i s i o n s  

might pro v id e  the  b a s i s  fo r  making i n f e r e n c e s  about the

p r o c e s s e s  in v o lv e d  i n  l e a r n i n g  or a t t a i n i n g  a c o n c e p t .  These
31r e g u l a r i t i e s  i n  d e c i s i o n  making we s h a l l  c a l l  s t r a t e g i e s . "

^^Kogan and Wallach, op. c i t . , p.  120.

Z^I b i d . ,  p. 121.
o n

Jerom e S. B ru n e r ,  J a c q u e l i n e  J .  Goodnow, and George A. 
A u s t i n ,  A S tu d y  o f  T h in k in g  (New York:  John  W iley  and Son s ,
I n c . ,  1 9 5 6 ) ,  p. v i i .

3 i i b i d .
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B ru n e r ,  Goodnow, and A u s t i n  s e e  s t r a t e g y  as  a " p a t t e r n  o f

d e c i s i o n s  i n  th e  u t i l i z a t i o n  o f  i n f o r m a t i o n  t h a t  s e r v e s  t o
32meet c e r t a i n  o b j e c t i v e s . "  C o n d i t i o n s  i n f l u e n c i n g  c o n c e p t  

a t t a i n m e n t  may be grouped  as  i n d i c a t e d  below:

1. D e f i n i t i o n  o f  t a s k .

2. N a tu re  o f  t h e  i n s t a n c e s  e n c o u n t e r e d .

3. N a tu re  o f  th e  v a l i d a t i o n .

4 .  Consequences  o f  s p e c i f i c  c a t e g o r i z a t i o n s .
335.  N a tu re  o f  imposed r e s t r i c t i o n s .

M a r q u i s '  r e s e a r c h  on t e c h n i c a l  d e c i s i o n  making r e v e a l s  

t h a t  i n d i v i d u a l s  t e n d  t o  ch o o se  l e s s  r i s k y  a l t e r n a t i v e s  i n  a 

s i t u a t i o n  of  u n c e r t a i n t y  as  c o n t r a s t e d  t o  com parab le  r i s k  

s i t u a t i o n s  w i t h  g r e a t e r  c e r t a i n t y . M a r q u i s  c i t e s  g o l l b e r g ' s  

work on t h e  d e s i g n  o f  a com plex ,  c o m p u t e r - c o n t r o l l e d ,  p ro b lem ­

a t i c a l  e n v i r o n m e n t ,  which i s  s u f f i c i e n t l y  complex and f l e x i b l e  

to  p r o v i d e  l o n g - t e r m  s y s t e m a t i c  i n v e s t i g a t i o n s  o f  human t h i n k ­

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

t i o n  of  r i g o r o u s  e x p e r i m e n t a l  c o n t r o l s ;  and l en d s  i t s e l f  t o  

q u a n t i f i c a t i o n  so  as t o  p e r m i t  e x p l i c i t  measurement  o f  b e h a v i o r ,

as  w e l l  a s  p e r m i t t i n g  d i r e c t  com p a r iso n  o f  a l t e r n a t i v e  s t r a t e ­
gy

g i e s  of  p ro b lem  s o l v i n g  as  b e in g  r e l e v a n t  r e s e a r c h .

3 2B ru n e r ,  Goodnow, and A u s t i n ,  op. c i t . ,  p. v i i .

” m d .

^^Donald G. M a rq u i s ,  Annual  R e p o r t :  R e s e a r c h  Program on
Management o f  S c i e n c e  and T echno logy ,  1964-1965 (C am bridge ,  
71 M a s s a c h u s e t t s  i n s t i t u t e  o f  T echno logy ,  J u l y ,  19 65) ,

t h e  
Mass 
pp .  6 -7 .

35I b i d .
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Kogan and W allach's  r e s e a r c h  r e p r e s e n t s  an attempt to

e x h a u s t i v e l y  i n v e s t i g a t e  the r i s k - t a k i n g  i m p l i c a t i o n s  o f

c e r t a i n  c o g n i t iv e - j u d g e m e n t a l  p r o c e s s e s .  Three measures were

u t i l i z e d  i n  t h e i r  s tu d y .  The i d e n t i f i c a t i o n  o f  p o s s i b l e

r e l a t i o n s h i p s  between c o g n i t i v e  p r o c e s s e s  and r i s k - t a k i n g

r e p r e s e n t s  the main importance o f  t h i s  r e s e a r c h .  R e s u l t s  o f

the Kogan and Wallach r e se a r c h  are r e f l e c t e d  by the f o l l o w i n g

s ta te m en t :  "In sum, we have been a b le  t o  demonstrate  that

v a r io u s  c o g n i t iv e - j u d g e m e n t a l  b e h a v io r s - - n a m e ly , g e n e r a l

c o n f id e n c e  of  judgement, breadth o f  c a t e g o r i z i n g ,  e x tr e m it y

c o n cern in g  judgements about e x t e r n a l  e v e n t s ,  and e x tr e m i ty

concern in g  s e l f - r e f e r e n t  judgem ents- -do  p o s s e s s  p a r t i c u l a r

kinds o f  r i s k - c o n s e r v a t i s m  i m p l i c a t i o n s  fo r  p a r t i c u l a r  sub-
3 6groups o f  i n d i v i d u a l s . "

The concept o f  "Inform ation  Overload" i s  r e l a t e d  t o  an

i n d i v i d u a l ' s  in f o r m a t io n - p r o c e s s in g  l i m i t s .  This concept i s

d i s c u s s e d  by Brown in  h i s  a r t i c l e ,  "Systems, Boundaries ,  and

In form at ion  Flow," a lo n g  w ith  s e v e r a l  of  the adjustment

p r o c e s s e s  th a t  may occur in  an o r g a n i z a t i o n  when i t s  in form a -
37t i o n  sys tem  i s  loaded i n  e x c e s s  of  c a p a c i t y .  As c i t e d  by

Brown, r e sp o n ses  t o  in fo r m a t io n  over load  in c lu d e  o m iss io n ,

e r r o r ,  qu e in g ,  f i l t e r i n g ,  approx im at ion ,  m u l t ip l e  channels
38( p a r a l l e l  t r a n s m i s s i o n ) ,  and e sc a p e .

Kogan and Wallach, o£.  c i t . , p. 199.
37Warren B. Brown, "Systems,  Boundaries ,  and Informa­

t i o n  Flow," Journal  o f  the  Academy o f  Management, IX (December,  
1 966) ,  323-241

3Glbid.
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A b i l i t i e s ,  b e l i e f s ,  a t t i t u d e s ,  and m o t iv e s  a r e  i d e n ­

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

t h e i r  s t u d y  b e l i e f s  were d i v i d e d  i n t o  t h o s e  t h a t  were  

c o n c e rn e d  w i t h  t h e  c h a r a c t e r i s t i c s  o f  n a t u r e  and t h o s e  

i n v o l v i n g  t h e  r e l a t i o n s  o f  means t o  e n d s .  They c o n c lud ed

t h a t  e v i d e n c e  which  s u p p o r t s  t h e  r e l a t i o n s h i p  o f  b e l i e f s  t o
39th e  d e c i s i o n  p r o c e s s  i s  l i m i t e d .

S t r u c t u r a l  v a r i a t i o n s ,  su c h  a s  m a le ,  f e m a l e ,  and 

g r o u p i n g  by s o c i a l  c l a s s  were a l s o  s t u d i e d  by Brim, e t  a l .  

These  v a r i a t i o n s  were used  as  e x p l a n a t o r y  v a r i a b l e s  t o  e x p l a i n  

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

o b se rv e d  t h a t  "The t h e o r y  l e a d i n g  t o  t h e  use  o f  t h e s e  s t r u c ­

t u r a l  v a r i a t i o n s  i s  t h a t  t h e y  have a p r o b a b l e  r e l a t i o n  t o  

p e r s o n a l i t y  t y p e s ,  w h ic h ,  i n  t u r n ,  may be r e l a t e d  t o  d e c i s i o n  

making. N e v e r t h e l e s s ,  i t  i s  i m p o r t a n t  t o  r e a l i z e  t h a t  t h i s  

assumed se q u e n c e  o f  c a u s a l i t y  r u n n i n g  f rom  s o c i a l  s t r u c t u r e  

t o  p e r s o n a l i t y ,  and t h e n  t o  d e c i s i o n  c h a r a c t e r i s t i c s ,  may i n  

some i n s t a n c e s  n o t  a p p e a r  b e ca u se  o f  i n a d e q u a c i e s  o f  m e a su re ­

ments o r  b e ca u se  o f  a l a c k  o f  a r t i c u l a t i o n  be tw een  t h e  t h r e e

p a n e l s  o f  v a r i a b l e s ,  i n  s p i t e  o f  o u r  i n i t i a l  t h e o r y  which l ed
^  40t o  t h e i r  s e l e c t i o n . "

A p a r t i c u l a r  p e r s o n a l i t y  v a r i a b l e ,  a c c o r d i n g  t o  Kogan

and W a l la c h ,  may have a d i f f e r e n t  meaning  w i th  r e g a r d  t o  o t h e r

39 Brim, e t  a l . , o p . c i t . ,  pp.  4 6 - 5 0 .  

4 0 l b i d . ,  p .  59.
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p s y c h o l o g i c a l  c h a r a c t e r i s t i c s . ^ ^  A l th o u g h  th e  r e s u l t s  of  th e  

Kogan and W al la ch  r e s e a r c h  i n t o  t h e  r e l a t i o n s h i p s  be tween 

p e r s o n a l i t y  and r i s k - t a k i n g  a r e  n o t  c o n c l u s i v e ,  t h e y  a r e  

c e r t a i n l y  co m plem en ta ry  t o  t h e  t o t a l  r e s e a r c h  p r o j e c t .  The 

a u t h o r s '  comments on t h i s  m a t t e r  r e f l e c t  t h a t  "The d a t a  a r e  

q u i t e  r e v e a l i n g  o f  some o f  t h e  p e r s o n a l i t y  d im e n s io n s  / w h i c h /  

have an  im p a c t  upon r i s k - t a k i n g .  As a v a l u a b l e  b y - p r o d u c t  we 

have a c q u i r e d  a d e e p e r  knowledge o f  t h e  k in d s  of  p s y c h o l o g i c a l  

p r o c e s s e s  t a p p e d  by some o f  t h e  b e t t e r  known s c a l e s .

T here  i s  a p o s s i b i l i t y  t h a t  t h e  r i s k - t a k i n g  d im e n s ion

may s e r v e  a s  a p ro x y  f o r  an i n d i v i d u a l  p e r s o n a l i t y  d im e n s io n

and i n  t h i s  c a p a c i t y  c o u ld  be v iewed as  a p o s s i b l e  c o r r e l a t e

of  i n d i v i d u a l  i n f o r m a t i o n  p r o c e s s i n g . K o g a n  and W allach

n o te  t h a t  " t h e r e  a r e  i n d i c a t i o n s  i n  t h e  p r e s e n t  work t h a t  t h e

r i s k - c o n s e r v a t i s m  d im e n s io n  may have i m p l i c a t i o n s  f o r  a wide
44v a r i e t y  of  b e h a v i o r a l  and s o c i a l  phenomenon."

I n d i v i d u a l  and s i t u a t i o n  i n t e r a c t i o n  r e l a t e  t o  th e  

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

s i t u a t i o n ,  su c h  as  a t a s k .  Brim, e t  a l .  d e s c r i b e  t h e i r  

r e s e a r c h  a p p ro a c h  as  f o l l o w s :  "What we have done i n  our

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

*"Kogan and W a l la c h ,  0 £ .  c i t . , p .  202.41,

4^I b i d .

4 ^ C r a v e n s , o£.  c i t . ,  p . 33.

^^Kogan and W a l la c h ,  0 £ .  c i t . ,  p .  205.
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p e r s o n a l i t y ,  r e g a r d l e s s  o f  the  s i t u a t i o n ;  secon d ,  t o  d e a l

w ith  the e f f e c t s  o f  s i t u a t i o n s ,  i r r e s p e c t i v e  o f  p e r s o n a l i t y ;

and t h i r d ,  t o  h y p o th e s iz e  that  c e r t a i n  momentary s t a t e s  must

have r e s u l t e d  from the  i n t e r a c t i o n  o f  th e se  two s e t s  of

v a r i a b l e s ,  and thus t o  look  a t  the e f f e c t s  o f  i n t e r a c t i o n

on the  d e c i s i o n s . Three s i t u a t i o n a l  v a r i a b l e s  were

i d e n t i f i e d :  (1 )  t y p e  o f  p ro b lem  ( v a r i a t i o n  w i t h  r e s p e c t  t o

s u b s t a n t i v e  p r o p e r t i e s ) ;  (2 )  g roup  v e r s u s  i n d i v i d u a l  prob lem

s o l v i n g ;  and ( 3 )  o r d e r  o f  and f a m i l i a r i t y  w i t h  t h e  p rob lem ,

Shannon and Weaver's e x t e n s i o n  and g e n e r a l i z a t i o n  of

in fo r m a t io n  th e o ry  p r e s e n t s  some p o s s i b l e  i n s i g h t s  in t o

i n d i v i d u a l  and s i t u a t i o n  i n t e r a c t i o n . ^ ^  "There have been

many C o n tr ib u t io n s  and e x t e n s i o n s  to  the  b a s i c  theory  that

was d e v e lo p e d  i n  t h e  l a t e  1 9 4 0 ' s .  I n f o r m a t i o n  t h e o r y  grew

out o f  the g e n e r a l  p h i lo so p h y  o f  communication th e o ry .

Shannon's work was c en te re d  i n  the  area o f  e n g in e e r in g

communication, w h i le  Weaver was i n t e r e s t e d  in  b i o l o g i c a l  
48a p p l i c a t i o n s . "  /

In fo r m a t io n ,  as the word i s  used in  in fo r m a tio n  th e o ry ,  

i s  a measure o f  o n e ' s  freedom o f  c h o i c e  in  s e l e c t i n g  a message,

^^Brim, e t  a l . , o p . c i t . , p. 4 6 .

^ ^ I b i d . ,  pp .  6 0 -6 2 .

^^Claude E. Shannon and Warren Weaver, The Mathematical  
Theory o f  Communication (Urbana, I l l i n o i s ;  The U n iv e r s i t y  of  
I l l i n o i s  P r e s s ,  1 9 64 ) .

48 Cravens,  o£. c i t . , pp. 8 -9 .
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and s h o u ld  n o t  be c o n fu s e d  w i th  i n f o r m a t i o n  i n  term s of  

meaning .  " I n  f a c t ,  two m e ssa g es ,  one which i s  h e a v i l y

lo a d e d  w i th  meaning and th e  o t h e r  which i s  p u re  n o n s e n s e ,

can  be e x a c t l y  e q u i v a l e n t ,  f rom  t h e  p r e s e n t  v i e w p o i n t ,  as
49r e g a r d s  i n f o r m a t i o n , "  The measure  of  i n f o r m a t i o n  may 

be e x p r e s s e d  by th e  same m a t h e m a t i c a l  e x p r e s s i o n  as  t h a t  

u t i l i z e d  f o r  e n t r o p y  as  used i n  the rm odynam ics .

The amount o f  i n f o r m a t i o n  i s  measured i n  te rm s  of 

t h e  l o g a r i t h m  o f  t h e  number o f  a v a i l a b l e  c h o i c e s  

H = measure  o f  i n f o r m a t i o n  = - ^ P i  l o g  P i .  (The minus s i g n  

i s  n e c e s s a r y  t o  make "H" a p o s i t i v e  v a l u e . )  The h i g h e r  t h e  

p r o b a b i l i t y  a s s o c i a t e d  w i th  a g iv e n  s o u r c e ,  t h e  low er  t h e  

v a l u e  o f  H. F o r  exam ple ,  i f  a p a r t i c u l a r  s o u r c e  has t h e  

p r o b a b i l i t y  o f  one ,  t h e n  t h e  v a l u e  o f  H i s  z e r o .  The key 

e le m e n t  i s  t h e  s p e c i a l  meaning o f  i n f o r m a t i o n .  " I n f o r m a t i o n  

i s ,  we must s t e a d i l y  remember,  a measure  o f  o n e ' s  f reedom  

o f  c h o i c e  i n  s e l e c t i n g  a m essage .  The g r e a t e r  t h i s  f reedom  

of  c h o i c e ,  and h en ce ,  th e  g r e a t e r  t h e  i n f o r m a t i o n ,  t h e  

g r e a t e r  i s  t h e  u n c e r t a i n t y  t h a t  t h e  message a c t u a l l y  s e l e c t e d  

i s  some p a r t i c u l a r  one .  Thus,  g r e a t e r  f reedom  of c h o i c e ,  

g r e a t e r  u n c e r t a i n t y ,  g r e a t e r  i n f o r m a t i o n  go h a n d - i n - h a n d . " ^ ^

4-y 

^ I b i d .

Shannon and Weaver, og. c i t . ,  pp. 8 - 9 .
50.

John  C. Hancock, An I n t r o d u c t i o n  t o  t h e  P r i n c i p l e s  
of  Communicat ion Theory  (New York: McGraw-Hill  Book Company,
I n c . ,  1 9 6 1 ) ,  p .  156.
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In fo rm a t io n  p r o c e s s i n g

The term " in form at ion  p r o c e s s i n g ,"  as used in  t h i s

r e s e a r c h  s t u d y ,  concerns the  s e a r c h ,  e v a l u a t i o n ,  and use o f

in fo r m a t io n  in  problem s o l v i n g .  Areas of r e s e a r c h  which

are  of  p a r t i c u l a r  i n t e r e s t  are th o se  where in form a tion

p r o c e s s in g  i s  a s s o c i a t e d  w ith  problem s o l v i n g ,  or d e c i s i o n

making. As noted by Rigby,  "A key element in  problem

s o l v i n g  i s  s e c u r in g  in form ation  on the  system and on the  
52environm ent ."  The emphasis o f  the  proposed r e s e a r c h  w i l l  

be on th o se  s t u d i e s  which r e l a t e  to  i n d i v i d u a l  in form at ion  

p r o c e s s i n g ,  r a th e r  than on th e  e x t e n s i v e  body o f  work 

d e a l in g  w ith  formal in fo r m a tio n  sy s te m s ,  such as computer­

ized  in fo r m a t io n  sy s tem s .  Primary concern i s  w ith  the  

i n d i v i d u a l  as a p r o c esso r  o f  in fo r m a t io n  during  the problem­

s o l v i n g  p r ocess  and with in fo r m a t io n  during  the  e n t i r e

d e c i s io n -m a k in g  process  r a th er  than j u s t  during  the  "search
53f o r  in fo r m a t io n  s t a g e . "

I n d i v i d u a l  in f o r m a t io n - p r o c e s s in g  r e se a r c h  may be 

c l a s s i f i e d  in  terms of  t o t a l - p r o c e s s  s t u d i e s ,  s p e c i f i c  

fragments o f  the  p r o c e s s ,  and h ig h ly  s p e c i a l i z e d  e f f o r t s .

As noted by Cravens,  "The bulk o f  r e se a r c h  on in fo rm atio n  

p r o c e s s i n g  has been cen tered  e i t h e r  on the  exam inat ion  o f

52Paul  H. Rigby,  Conceptual  Foundations o f  B usiness  
Research (New York; John Wiley and Sons,  Inc.", 196 5 ) ,  p. 6.

53Cravens, o£. cit., p. 37.
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u s e r ' s  i n f o r m a t i o n  n e e d s ,  o r  a l t e r n a t i v e l y ,  on s e l e c t e d  

p h a se s  of  a n  i n d i v i d u a l ' s  i n f o r m a t i o n - p r o c e s s i n g  a c t i v i t y .

P a i s l e y ,  i n  h i s  l i t e r a t u r e  r e v i e w ,  n o t e s  t h a t  w i t h  a 

few e x c e p t i o n s  l i t e r a t u r e  on t h e  f lo w  of  b e h a v i o r a l  s c i e n c e  

i n f o r m a t i o n  does n o t  e x i s t ,  and d i r e c t s  h i s  e f f o r t s  toward  

a v e r y  c o m p re h e n s iv e  and c a r e f u l  r e v i e w  of  t h e  body of  

r e s e a r c h  f o c u s i n g  on th e  i n f o r m a t i o n - g a t h e r i n g  and d i s s e m ­

i n a t i n g  b e h a v i o r  o f  p h y s i c i s t s ,  c h e m i s t s ,  z o o l o g i s t s ,  and 

e n g i n e e r s . " T h e  P a i s l e y  r e v i e w  p r o v i d e s  a u s e f u l  e v a l u a t i o n  

o f  p a s t  r e s e a r c h  on t h e  i n f o r m a t i o n - p r o c e s s i n g  c h a r a c t e r i s t i c s  

of  s c i e n t i f i c  and t e c h n i c a l  p e o p l e .  He c o v e r s  t h e  l i t e r a t u r e  

f rom the  a p p a r e n t  emergence  o f  su c h  s t u d i e s  th r o u g h  1965.

The r e v i e w  o f f e r s  a v a l u a b l e  g u id e  and c r o s s - c h e c k  t o  work
57r e l a t e d  t o  t h i s  s t u d y . "

As summarized by C r a v e n s ,  s e v e r a l  i m p o r t a n t  and r e l e v a n t  

g e n e r a l i z a t i o n s  may be g l e a n e d  from P a i s l e y ' s  r e v i e w  of th e  

numerous r e s e a r c h  s t u d i e s  o f  i n f o r m a t i o n  p r o c e s s i n g ;

1.  Most o f  t h e  s t u d i e s  have i n v e s t i g a t e d

i n f o r m a t i o n  use  a t  a p o i n t  i n  t im e  r a t h e r  

t h a n  o v e r  a t im e  sp a n .

^ ^ C r a v e n s , 0 £ .  c i t . ,  p. 37.

J .  P a i s l e y ,  The Flow o f  ( B e h a v i o r a l )  S c i e n c e  
I n f o r m a t i o n :  A Review of R e s e a r c h  L i t e r a t u r e  ( S t a n f o r d ,
C a l i f o r n i a :  S t a n f o r d  U n i v e r s i t y  p r e s s .  I n s t i t u t e  f o r
Communicat ion  R e s e a r c h ,  1 9 6 6 ) ,  p .  I - l .

^^Cravens, 0£. cit., p. 39.
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2. The b u l k  o f  t h e  work has been  h i g h l y  

s p e c i a l i z e d .  Due t o  c o n c e p t u a l  and 

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

d i f f i c u l t  t o  compare v a r i o u s  p r o j e c t s  

i n  any  u s e f u l  way.

3 .  P r e v i o u s  s t u d i e s  have n o t  t a k e n  a 

t a s k - o r i e n t e d  fo c u s  w i t h  r e s p e c t  t o  

i n f o r m a t i o n  u s e .

4. The s t u d i e s  have been  c o n c e n t r a t e d  on 

s p e c i f i c  f r a g m e n t s  o f  i n f o r m a t i o n  

p r o c e s s i n g  w i t h  a h ig h  p r o p o r t i o n

f a l l i n g  i n t o  t h e  a r e a  o f  i n f o r m a t i o n

u 58 s e a r c h .

p a i s l e y  c o n s i d e r s  t h e  Auerbach  C o r p o r a t i o n  S tu d y  

c o n d u c te d  i n  1964 f o r  t h e  D epar tm en t  o f  D efense  as  b e in g  

u n i q u e .  The p u rp o s e  o f  t h i s  s t u d y  was t o  c o l l e c t  and a n a l y z e  

a s t a t i s t i c a l l y  s i g n i f i c a n t  d a t a  b a se  on how s c i e n t i s t s  and 

e n g i n e e r s  a c q u i r e  and u t i l i z e  t e c h n i c a l  i n f o r m a t i o n  i n  th e  

p e r fo rm a n c e  o f  t h e i r  d u t i e s .  The f o c u s  of t h e  s t u d y  was on

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

u t i l i z e d  a s i m p l e  random sample  o f  1375 s u b j e c t s  drawn from 

a p o p u l a t i o n  o f  3 6 ,0 0 0  s c i e n t i s t s  and e n g i n e e r s .  A p r o c e s s  

p o i n t  o f  v iew  was used  i n  t h e  Auerbach  s t u d y ;  however ,  d a t a  

c o l l e c t i o n  was on a o n e - t i m e  b a s i s ,  and t h e r e  was a s i g n i f i c a n t

5 8Cravens, og. cit., pp. 39-40.
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v a r i a t i o n  w i t h  r e s p e c t  t o  t h e  t a s k s  i n c l u d e d  i n  t h e  s t u d y .

In s p i t e  o f  t h e s e  l i m i t a t i o n s ,  we may v iew t h i s  s tu dy  as

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

p r o c e s s i n g  v a r i a b l e s  and m ethodology.  In a d d i t i o n ,  the use

of t h e  i n f o r m a t i o n  chunk ,  o r  e l e m e n t  o f  i n f o r m a t i o n ,  s u g g e s t s
59a m e a n in g f u l  u n i t  o f  a n a l y s i s  f o r  t h e  p r e s e n t  s t u d y .

" P ro c ess - frag m en ts  r e f e r  t o  s p e c i f i c  phases or a sp e c t s  

of  in fo r m a t io n  p r o c e s s i n g .  The most e x t e n s i v e  body o f  r e se a r c h  

r e l a t i n g  t o  i n d iv i d u a l  in f o r m a t io n  p r o c e s s i n g  d e a l s  with
6 0i n f o r m a t i o n  u se  p a t t e r n s . "  A b i b l i o g r a p h y  o f  i n f o r m a t i o n  

u s e r  need  s t u d i e s  w i t h  n e a r l y  700 l i s t i n g s  was i n c l u d e d  i n  

t h e  A uerbach  s t u d y .  However,  t h e  many q u e s t i o n s  s u r r o u n d i n g  

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

answ ered  by t h e  p r e v i o u s  u s e r  need  s t u d i e s .  As r e f l e c t e d  by 

th e  Auerbach  s t u d y ,  u s e r  n e ed s  a r e  n e i t h e r  b r o a d l y  known nor  

u n d e r s t o o d .

In h is  rev iew  o f  r e s e a r c h  l i t e r a t u r e .  P a i s l e y  observes

t h a t  many o f  t h e s e  use  s t u d i e s  a r e  m u t u a l l y  d u p l i c a t i v e  bu t

t h a t  no v i s i b l e  e f f o r t  has been  made t o  r e p l i c a t e  methods .

The r e s u l t  i s  th a t  th e re  i s  an e x t e n s i v e  c o l l e c t i o n  o f  case

s t u d i e s  whose f i n d i n g s  can  be compared o n ly  i f  a c e t e r i s

paribus assum ption i s  made t o  c o v er  the  gross  d i f f e r e n c e s  in  
A 0p r o c e d u r e .

59Cravens,  0 £.  c i t . ,  pp .  4 4 - 4 5 .

^^A uerbach  C o r p o r a t i o n ,  POD User  Needs S t u d y , C-1.

^H b i d . . 1 - 2 .
6 2P a i s l e y ,  0 £ .  c i t . , p .  I I - l .
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McLaughlin,  Rosenblootn, and Wolek c o l l e c t e d  data on 

more than 1200 i n s t a n c e s  of  in fo r m a tion  a c q u i s i t i o n  v ia  

s e l f - a d m i n i s t e r e d  q u e s t io n s  from 430 resp on d en ts .  The 

purpose o f  t h i s  s tu d y  was t o  examine the a c q u i s i t i o n  of  

u s e f u l  t e c h n i c a l  in form ation  by s c i e n t i s t s  and e n g in e e r s  

in  f i v e  d i v i s i o n s  of  a la rg e  i n d u s t r i a l  c o r p o r a t io n .  Their  

approach t o  the problem was the  c r o s s - t a b u l a t i o n  o f  dependent  

v a r i a b l e s  ( c h a r a c t e r i z i n g  the means of  a c q u i s i t i o n )  a g a i n s t  

a s e r i e s  o f  s i t u a t i o n a l  and p e r so n a l  independent v a r i a b l e s ;  

tha t  i s ,  independent v a r i a b l e s ,  such as corporate  o r g a n i z a ­

t i o n ,  f i e l d  o f  s c i e n c e ,  e d u c a t io n ,  and e x p e r ie n c e  were 

examined w i th  r e s p e c t  t o  the dependent v a r i a b l e ,  in form a tion  

so u rc e .  The authors  concluded t h a t  the  t r a n s f e r  o f  t e c h n i c a l  

in fo r m a tio n  i n v o l v e s  a complex s o c i a l  pro cess  in  which 

te c h n o lo g y ,  p e r so n a l  c h a r a c t e r i s t i c s ,  o r g a n i z a t i o n a l  v a lu e s

and s t r u c t u r e s ,  and the b e l i e f s  o f  p r o f e s s i o n a l  su b c u l tu r e s
fii n t e r a c t  t o  i n f l u e n c e  in form ation  a c q u i s i t i o n  behav ior .

The concept  o f  " l o c a l  search" fo r  in fo rm a tio n  fo r  

c h o ic e  and d e f i n i t i o n  of  problems i s  supported by r e se a r c h  

which was done by us ing  157 N a t io n a l  Aerospace A d m in is tra t io n  

(NASA) p r o f e s s i o n a l  r e se a r c h  p e r so n n e l .  R e su l t s  o f  t h i s  

study i n d i c a t e  th a t  the r e s e a r c h e r ' s  su p e r v i so r  i s  the most

C u r t i s  p .  McLaughlin, Richard S. Rosenbloom, and 
Francis  W. Wolek, Technology Transfer  and the  Flow o f  Tech­
n i c a l  In form at ion  in  a Large I n d u s t r i a l  Corporat ion PB-173457 
(Cambridge, M a s s . ; Harvard U n i v e r s i t y ,  Graduate School  o f  
Business  A d m in is t r a t io n ,  March, 1965) .
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f req u en t  so u rce  o f  i d e a s ,  w i th  work e x p e r ie n c e  and l i t e r a t u r e  

ranking second.

The manner in  which e n g in e e r s  and s c i e n t i s t s  a l l o c a t e  

t h e i r  time and the  e f f e c t  o f  t h i s  a l l o c a t i o n  on the outcome 

of  four  government r e s e a r c h  and development p r o j e c t s  was 

analyzed  by A l l e n  and Andrien. They concluded th a t  the  

p ercen ta g e  o f  t o t a l  time sp en t  in  th ree  c a t e g o r i e s  o f  

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

t i o n ,  and l i t e r a t u r e  s e a rc h )  v a r i e s  s i g n i f i c a n t l y  over  the  

l i f e  o f  a p r o j e c t .  A higher  percentage  o f  in fo r m a t io n -  

g a t h e r in g  time i s  sp en t  on th o se  subsystems r e f l e c t i n g  g r e a te r  

u n c e r t a i n t y  than on th o se  r e f l e c t i n g  l e s s  u n c e r ta in ty .^ ^

" A l l e n  and A n d r ie n  found t h a t  h i g h e r  r a t e d  r e s e a r c h  teams a r e  

r e l a t i v e l y  s t a b l e  i n  a l l  p h a se s  o f  i n f o r m a t i o n - g a t h e r i n g ,  

w h i l e  lower  r a t e d  teams i n i t i a l l y  spend f a r  more t im e  g a t h e r ­

i n g  i n f o r m a t i o n  t h a n  t h e y  do i n  l a t e r  s t a g e s  and ^ t h e  t ime 

s p e n t  on g a t h e r i n g  i n f o r m a t i o n /  f l u c t u a t e s  more / t h a n  th e  

f a v o r a b l e  team£7 t h r o u g h o u t  t h e  p r o j e c t .  These f i n d i n g s  

s u g g e s t  t h a t ;  ( 1 )  u n c e r t a i n t y  r e l a t i v e  t o  a t a s k  outcome 

and s e a r c h  i n v e s tm e n t  ( t i m e )  a r e  p o s i t i v e l y  a s s o c i a t e d ,  and

^ ^ M arq u is ,  o£. c i t . ,  pp. 17-18 .

^^Thomas J .  A l l e n  and Maurice P. Andrien,  J r . ,  Time 
A l l o c a t i o n  among Three T e ch n ica l  In form ation  Channels by R 
and D Engineers  (Cambridge, Mass.:  M assachuse t ts  I n s t i t u t e
of T echnology ,  A l fre d  p. S loan  Schoo l  o f  Management, August,  
1965) .
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( 2 )  group job performance and sea rch  investm en t  are  a s s o ­

c i a t e d  .

Rosenberg conducted a s tu d y  o f  the  c o r r e l a t i o n  between 

p r e fe r e n c e  ranking  and the  e a s e  o f  use o f  e i g h t  in fo r m a t io n -  

g a t h e r in g  methods which in vo lv ed  94 i n d u s t r i a l  and governmental  

p r o f e s s i o n a l  r e s e a r c h  and nonresearch  p e r s o n n e l .  He used a 

s t r u c t u r e d  q u e s t io n n a i r e  w ith  s u b j e c t s  i n d i c a t i n g  a p re fe re n c e  

f o r  in f o r m a t i o n - g a t h e r i n g  methods w ith  r e s p e c t  t o  g iv e n  

h y p o t h e t i c a l  s i t u a t i o n s .  The r e s u l t s  o f  the  s tu d y  r e f l e c t  no 

s i g n i f i c a n t  c o r r e l a t i o n  between p r e fe r e n c e  r ank in g  and amount 

o f  in fo r m a t io n  r a t i n g s ;  however, the  s tu d y  i n d i c a t e s  th a t  

e a s e  o f  use  i s  an important v a r i a b l e  in  d e ter m in in g  in form ation-  

g a t h e r in g  methods.

In h i s  a r t i c l e ,  "An E x p lo r a to ry  A n a ly s i s  o f  I n d iv id u a l  

in fo r m a t io n  p r o c e s s i n g , "  Cravens a n a ly z e s  the in fo r m a t io n -  

p r o c e s s i n g  behavior  o f  the  i n d i v i d u a l  d e c i s io n - m a k e r .  His 

primary i n t e r e s t  was the  i d e n t i f i c a t i o n ,  measurement,  and 

a n a l y s i s  o f  a s e t  of  21 v a r i a b l e s  p e r t a i n i n g  t o  the  m u l t i ­

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

makers. The s p e c i f i c  o b j e c t i v e  o f  t h i s  s tu dy  was to  i d e n t i f y  

r e l a t i o n s h i p s  between s e l e c t e d  c h a r a c t e r i s t i c s  o f  both the  

d ec is io n -m a k e r  and h i s  ta sk  and h is  in f o r m a t i o n - p r o c e s s i n g  

b e h a v i o r .

^ ^ C r a v e n s , o£ .  c i t . ,  p .  4 7 .  

G^i b i d . , B -656-B-657 .
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The C ravens  s t u d y ,  which  was s u p p o r t e d  i n  p a r t  by 

N a t i o n a l  A e r o n a u t i c s  and Space  A d m i n i s t r a t i o n  C o n t r a c t  

No. NSR-15-003-055 t o  t h e  A e ro sp a c e  R e s e a r c h  A p p l i c a t i o n s  

C e n t e r ,  I n d i a n a  U n i v e r s i t y ,  u t i l i z e d  an  i n d u s t r i a l  r e s e a r c h  

and d e v e lo p m e n t  e n v i ro n m e n t  a s  t h e  r e s e a r c h  s i t e .  E i g h t e e n  

male s t a f f  e n g i n e e r s  and s c i e n t i s t s  employed by t h e  Aerospace  

R e s e a r c h  A p p l i c a t i o n s  C e n te r  were used a s  r e s e a r c h  s u b j e c t s .  

These s u b j e c t s  were eac h  p u r s u i n g  g r a d u a t e  d e g r e e s  and each  

had a work commitment o f  24 h o u rs  a week. The a u t h o r  b e l i e v e d  

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

t i o n  o f  t e c h n i c a l  d e c i s i o n - m a k e r s  i n  i n d u s t r i a l  f i r m s  and 

t h a t  t h i s  g ro up  c o u ld  s e r v e  a s  r e a s o n a b l e  p r o x i e s  f o r  p rob lem -  

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

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

commitment was i m p o r t a n t  f o r  b o t h  f i n a n c i a l  and p r o f e s s i o n a l  
68r e a s o n s .

C ra v en s  c o n c lu d ed  t h a t  w h i l e  t h i s  s t u d y  d i d  p r o v i d e  

i n s i g h t  i n t o  t h e  i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r  o f  t h e  

i n d i v i d u a l  d e c i s i o n - m a k e r ,  t h e  need  f o r  f u r t h e r  r e s e a r c h  i s  

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

a r e a s  a p p e a r s  p r o m is in g :

1 .  The r e f i n e m e n t  and e x t e n s i o n  o f  c e r t a i n  

o f  t h e  m easures  o f  key  v a r i a b l e s  i n  th e  

sy s te m .

^^Cravens, o£. cit., B-656-B-657.
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2. I n v e s t i g a t i o n  o f  r e l a t i o n s h i p s  among 

key v a r i a b l e s  i n  a c o n t r o l l e d  l a b o r ­

a t o r y  e n v i r o n m e n t .

3 .  I n v e s t i g a t i o n  o f  t h e  s y s t e m  of  v a r i a b l e s  

i n  o t h e r  e n v i r o n m e n t s .
694 .  D e c i s i o n  p r o c e s s  i m p l i c a t i o n s .

F e r e n c e  examined th e  em ergence  and s o l u t i o n  o f  o r g a n ­

i z a t i o n a l  p rob lem s  from th e  com m unica t ions  f ram ework  

p e r s p e c t i v e .  He d e v e lo p e d  a g e n e r a l  model b ased  on th e  

i n f o r m a t i o n - p r o c e s s i n g  a c t i v i t i e s  o f  the  i n d i v i d u a l  members 

of  a co m m u n ica t io n s  n e tw o rk .  The F e r e n c e  model d e s c r i b e s  

t h e  p r o b l e m - s o l v i n g  p r o c e s s  as  a seq u en c e  o f  f i v e  s t a g e s :  

p ro b lem  r e c o g n i t i o n ,  i d e n t i f i c a t i o n  p r o c e d u r e s ,  i n f o r m a t i o n  

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

and c o m p a r i s o n  and a d a p t i o n .  The a u t h o r  e x p l a i n s  t h a t ,  

"These  p r o p o s i t i o n s  ( t h e  16 p r o p o s i t i o n s  c o n t a i n e d  i n  t h e  

g e n e r a l  m o d e l ) ,  w h i l e  s u p p o r t e d  i n  p a r t  by e x i s t i n g  t h e o r y  

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

as  p o s s i b i l i t i e s  f o r  o p e r a t i o n a l i z i n g  t h e  model. The p r o p o ­

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

needed  t o  add p r e c i s i o n  t o  ----  t h e  model.

69Cravens, o£. cit., B-666.

^ ^ F e r e n c e ,  " O r g a n i z a t i o n a l  Communicat ions Systems and 
th e  D e c i s i o n  p r o c e s s , "  B-83.



48
Major  c o n c l u s i o n s  drawn by F e re n c e  i n  h i s  s t u d y  a r e  

n o te d  below;

1. The r o l e  o f  com m unica t ion  p o s i t i o n s  

i s  s e e n  t o  be t h a t  o f  i n t e g r a t i o n  

and t r a n s m i t t a l .  I n  p a r t i c u l a r ,  

t h i s  i n t e g r a t i v e  b e h a v i o r  i s  s e e n  

t o  be a c r i t i c a l  f a c t o r  i n  d e t e r ­

m in in g  t h e  s u b s e q u e n t  n a t u r e  o f  

t h e  d e c i s i o n  p r o c e s s .

2. The p a t t e r n s  of  com m unica t ion  and 

i n t e r a c t i o n  w i t h i n  o r g a n i z a t i o n s  a r e  

complex and a f f e c t e d  by many d i v e r s e  

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

making i n  o r g a n i z a t i o n s  must t a k e  

t h e s e  v a r i a b l e s  i n t o  a c c o u n t .

C u r r e n t  R e s e a r c h  S tudy  and R e l a t e d  R e se a rc h

An a t t e m p t  t o  e s t a b l i s h  a c a u s a l  l i n k a g e  between 

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

on one hand and d e c i s i o n  making on th e  o t h e r  hand has 

been  t h e  g o a l  o f  much of  th e  r e l a t e d  r e s e a r c h .  The 

a p p ro a c h  most o f t e n  used has been  t o  s e l e c t  a l i m i t e d  

number o f  i n d e p e n d e n t  and d e p en d e n t  v a r i a b l e s ,  d e v e lo p  

an  a p p r o p r i a t e  g roup  o f  m ea su r in g  i n s t r u m e n t s ,  and th e n  

i n v e s t i g a t e  t h e  e x i s t e n c e  of  r e l a t i o n s h i p s  v i a  m u l t i v a r i a t e

^^Ference, o£. cit., B-95.
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72 73a n a l y s i s .  The Brim, a t  a l . , Kogan and W a l la c h ,  and

C ra v en s^ ^  s t u d i e s  used t h i s  a p p r o a c h .  Hence,  a s i m i l a r

a p p ro a c h  f o r  t h i s  r e s e a r c h  e f f o r t  seems a p p r o p r i a t e .

O th e r  s t u d i e s  have s e p a r a t e d  v a r i a b l e s  i n t o  g r o u p s ,

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

which v a r i o u s  r e l a t i o n s h i p s  of  i n t e r e s t  can  be s t u d i e d .

An example of  t h i s  a p p ro a c h  i s  t h e  Kogan and W al lach

r e s e a r c h ,  where t h e  i n d e p e n d e n t  s e t s  c o n s i s t  o f  c o g n i t i v e -

j u d g e m e n t a l ,  p e r s o n a l i t y ,  and i n t e l l e c t i v e  p l u s  a s e t  of
75d e p e n d e n t  d e c i s i o n - m a k i n g  v a r i a b l e s .

The c o n c e p t  of  v ie w in g  d e c i s i o n  making as  a p r o c e s s  

( s e t  o f  i n t e r r e l a t e d  s t a g e s )  has no t  been u t i l i z e d  as  an 

a n a l y t i c a l  a p p ro a c h  e x c e p t  i n  t h e  Brim, e t  a l . ^^ and 

Cravens^^  s t u d i e s .  I n  t h e  Brim, e t  a l .  r e s e a r c h  a s i m p l i f i e d  

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

and t h e  C ravens  s t u d y  t a k e s  an  i n f o r m a t i o n - p r o c e s s i n g  v iew ­

p o i n t  o f  d e c i s i o n  making.  "An i m p o r t a n t  o r i e n t a t i o n  o f  

t h i s  (C ra v e n s )  s t u d y  i s  t o  c o n s i d e r  i n f o r m a t i o n  p r o c e s s i n g  

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

7 2Brim, e t . a l . , o p . c i t . , pp. 9 -5 9 .
7 3Kogan and W a l la c h ,  0 £ .  c i t . ,  p. 205.

^'^Cravens , op .  c i t . , B-6 6 6 .

^^Kogan and W a l la c h ,  op. c i t . , p. 205. 

^^Brim, e t  a l . , op .  c i t . ,  pp. 9 -5 9 .  

^ ^ C ra v e n s ,  op.  c i t . ,  B-6 6 6 .
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i d e n t i f y  t h e  i n f o r m a t i o n  c o l l e c t i o n  phase  as  t h e  t o t a l  

7 8p r o c e s s . "  Cravens c o n c lu d e s  t h a t  s i n c e  t h e  r o l e  of

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

s u b s t a n t i a t e d ,  "A p o s s i b l e  l i n k a g e  be tw een  e x p l a n a t o r y

i n d i v i d u a l  and s i t u a t i o n a l  v a r i a b l e s  and i n f o r m a t i o n -

p r o c e s s i n g  v a r i a b l e s  a p p e a r s  t o  be a m e a n in g f u l  a r e a  of  
79in v e s  t  i g a  t  i o n ."

7 8 C ra v e n s ,  0 £ .  c i t . ,  52.

^ ^ I b i d . ,  54.



CHAPTER I I I  

DATA COLLECTION AND ANALYSIS PROCEDURES

The t a s k  o f  C h a p te r  I I I  i s  t o  d e s c r i b e  t h e  c o n c e p t u a l  

f ram ew ork  w hich  p r o v i d e s  a s t r u c t u r e  w i t h i n  which r e l a t i o n ­

s h i p s  o f  i n t e r e s t  t o  t h i s  s t u d y  were i n v e s t i g a t e d .  The 

s e l e c t e d  r e s e a r c h  s i t e ,  a lo n g  w i t h  r e s e a r c h  s u b j e c t s ,  a r e  

d i s c u s s e d .  F u r t h e r ,  t h e  scheme f o r  m easurement  o f  e a c h  

in d e p e n d e n t  and d e p e n d e n t  v a r i a b l e  i s  d e s c r i b e d  i n  d e t a i l .

The i n f o r m a t i o n - p r o c e s s i n g  v a r i a b l e  s y s te m  used  i n  t h i s  

s t u d y  i s  o u t l i n e d  i n  F i g u r e  1.

As n o te d  by t h e  Auerbach  C o r p o r a t i o n  I n t e r v i e w  Guide 

Handbook i n  t e c h n i c a l  p rob lem  s o l v i n g ,  t h e  p r o b l e m - s o l v e r  

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

new i n f o r m a t i o n .  The i n d i v i d u a l  p r o b l e m - s o l v e r  v iewed i n  

t h i s  c o n t e x t  may be c o n s i d e r e d  an  i n f o r m a t i o n  p r o c e s s o r . ^

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

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

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

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

c o r r e l a t e s  a r e  examined i n  d e t a i l .

^Auerbach C o r p o r a t i o n ,  I n t e r v i e w  Guide Handbook 
( P h i l a d e l p h i a ;  Auerbach C o r p o r a t i o n ,  J u l y  2, 1 9 6 4 ) ,  p r e f a c e .
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INDEPENDENT CHARACTERISTICS 
INDIVltiUAC

I d i o s y n c r a t i c :
Pjj -  E x p e r i e n c e

? 2  -  Jo b  P e r f o r m a n c e

I n t e l l e c t i v e  :
Po -  A p t i t u d e  ( V e r b a l  & 

Q u a n t i t a t i v e )
C o g n i t i v e  :

P^ -  R i s k - T a k i n g  P r o p e n s i t y

Pc -  I n f o r m a t i o n - P r o c e s s i n g  
E f f i c i e n c y

DEPENDENT CHARACTERISTICS

TASK
S i t u a t i o n a l :

Tj  ̂ -  F i e l d

Tg -  M a jo r  O u tp u t

Tg -  T a s k  F u n c t i o n

^ 4  -  Time Span

E v a l u a t i o n a l :
T^ -  P r e c i s i o n  o f  D e f i n i t i o n

Tg -  Scope  and C o m p le x i ty

Ty -  R e s u l t s

T n d i v i d u a l/tAsk"
-  Image S t a t e  f o r  Task  

Jg  -  I n t e r e s t  i n  Task 

Jg  -  U n c e r t a i n t y  o f  Outcome

- O r d i n a l  P o s i t i o n  o f  Task

TASK
RECOGNITION

SEARCH FOR INFORMATION
Ijl̂  -  S o u r c e s  s o u g h t  

Ig  - S e a r c h  I n v e s t m e n t

RECEIPT OF INFORMATION ELEMENTS
Ig  -  C h a n n e l /M e d ia  

I 4  -  Type 

I ^  -  T im i n g /O r d e r  o f  A r r i v a l

EVALUATION
I ^  -  C o m p e t e n c y / R e l i a b i l i t y  

I y -  R e l e v a n c e  t o  T ask  

I g  -  Image S t a t e  C o n f l i c t  

I g  -  E v a l u a t i o n  I n v e s t m e n t

INTEGRATION

■10 -  Image S t a t e  Change

1 1 1  -  C o n t r i b u t i o n  t o  R e s u l t

1 1 2  -  I n t e g r a t i o n  In v e s tm e n t

COMPLETION

TASK

F i g u r e  1 — I n f o r m a t i o n - P r o c e s s i n g  V a r i a b l e  S y s tem

S o u r c e :  David W. C r a v e n s ,  An E x p l o r a t o r y  S t u d y  o f
I n d i v i d u a l  I n f o r m a t i o n  p r o c e s s i n g  and 
D e c i s i o n  Making ( u n p u b l i s h e d  d i s s e r t a t i o n ,  
I n d i a n a  U n i v e r s i t y ,  1 9 6 7 ) ,  p.  80.
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As c o n c lu d e d  by C r a v e n s ,  d e p th  o f  i n v e s t i g a t i o n  i s  

o f  p r i m a r y  i n t e r e s t  because  o f  t h e  e x p l o r a t o r y  n a t u r e  o f  

t h i s  t y p e  o f  r e s e a r c h .  T h e r e f o r e ,  t h e r e  a r e  numerous 

r e a s o n s  f o r  l i m i t i n g  t h e  scope  o f  t h i s  r e s e a r c h  t o  a s i n g l e  

o r g a n i z a t i o n .  These f a c t o r s  a r e  n o te d  below:

1. The o n - g o i n g ,  dynamic a s p e c t s  o f  i n d i v i d u a l  

i n f o r m a t i o n  p r o c e s s i n g  a r e  c e n t r a l  t o  t h e  

r e s e a r c h  e f f o r t ,  i n t e r e s t  i s  i n  t h e  

i n t r i c a c i e s  o f  t a s k - o r i e n t e d  i n f o r m a t i o n  

p r o c e s s i n g  from t h e  r e c o g n i t i o n  o f  a t a s k  

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

s t u d y  o f  v a r i a b l e s .

2 .  I n  v iew  o f  t h e  d im e n s io n s  o f  t h e  s t u d y ,  as  w e l l  

a s  i t s  p r o c e s s  o r i e n t a t i o n ,  i t  was i m p o r t a n t  

f o r  t h e  r e s e a r c h e r  t o  m a i n t a i n  a c l o s e  and 

c o n t i n u i n g  r e l a t i o n s h i p  w i t h  t h e  s u b j e c t s  by 

u t i l i z i n g  m u l t i p l e  i n t e r v i e w s ,  s t r u c t u r e d  

d i a r i e s ,  q u e s t i o n n a i r e s ,  o b s e r v a t i o n s ,  and 

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

r e c o r d s  and p a p e r  work a s s o c i a t e d  w i th  eac h  

s u b j e c t  and t a s k .

3 .  F u l l  c o o p e r a t i o n  on th e  p a r t  o f  t h e  r e s e a r c h

p a r t i c i p a n t s ,  as an  u n d e r s t a n d i n g  o f  th e

n a t u r e  and d e p th  o f  i n f o r m a t i o n  r e q u i r e d  f o r

t h e  s t u d y ,  was c r i t i c a l  i n  a c h i e v i n g  th e  

o b j e c t i v e s  o f  t h e  r e s e a r c h .  The s u c c e s s  o f
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t h e  e f f o r t  was h i g h l y  d e p en d e n t  upon 

t h e  r e s e a r c h e r  b e in g  a b l e  t o  o b t a i n ,  

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

of  th e  i n f o r m a t i o n - p r o c e s s i n g  a c t i v i t i e s ,

4 .  I t  was n e c e s s a r y  t h a t  t h e  v a r i o u s

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

r e s e a r c h  s i t e  be h e ld  f a i r l y  c o n s t a n t .

Th is  would be e x t r e m e l y  d i f f i c u l t  i f  

more t h a n  one o r g a n i z a t i o n  had been  

u t i l i z e d . ^

The o b j e c t i v e s  and m ethodo logy  o f  t h e  r e s e a r c h  e f f o r t  

were d i s c u s s e d  w i th  t h e  management g roup  o f  t h e  Oklahoma C e n te r  

f o r  C o n t i n u i n g  E d u c a t i o n  i n  an  a t t e m p t  t o  i d e n t i f y  p o t e n t i a l  

m easurement  p ro b le m s .  Measurement  i n s t r u m e n t s  were e x p l a i n e d  

t o  e a c h  r e s e a r c h  s u b j e c t  b e f o r e  t h e  t o t a l  measurement  p r o c e s s  

began u s i n g  t a s k s  which a r e  r e p r e s e n t a t i v e  o f  t a s k s  i n c l u d e d  

i n  t h e  r e s e a r c h  sam ple .  T h is  e x p l a n a t i o n  was c o n s i d e r e d  

n e c e s s a r y  so  as  t o  a f f o r d  t h e  r e s e a r c h e r  a r e a l i s t i c  look  a t  

t h e  i n t r i c a c i e s  o f  i n f o r m a t i o n  p r o c e s s i n g  i n  th e  Oklahoma 

C e n te r  f o r  C o n t in u in g  E d u c a t i o n  (OCCE) en v iro n m en t  which was 

u t i l i z e d  a s  t h e  r e s e a r c h  s i t e .

A l l  measurements  o f  i n d e p e n d e n t  and d e p en d e n t  v a r i a b l e s  

were o b t a i n e d  from th e  r e s e a r c h  s u b j e c t s ,  e x c e p t  t h o s e  v a r i a b l e s

2
David W. C r a v e n s , An E x p l o r a t o r y  S tu dy  of  I n d i v i d u a l  

I n f o r m a t i o n  P r o c e s s i n g  a n d " D e c i s i o n  Making { u n p u b l i sh e d  
d i s s e r t a t i o n ,  I n d i a n a  U n i v e r s i t y , 19 67) ,  p. 54.
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r e l a t e d  t o  j o b  p e r fo rm a n c e  r a n k i n g  and jo b  p e r fo rm a n c e  

r a t i n g .

The d e t a i l s  o f  e a c h  d e p e n d e n t  v a r i a b l e  measurement  was 

e x p l a i n e d  t o  e a c h  r e s e a r c h  s u b j e c t  and t h e  m e a s u r in g  i n s t r u ­

ments t o  be used  were d i s c u s s e d  and q u e s t i o n s  a n sw e re d .  Care 

was t a k e n  t o  d i r e c t  t h e s e  d i s c u s s i o n s  t o  what  e a c h  m e a su re ­

ment i n v o l v e s  i n  te rm s  o f  t h e  s u b j e c t  s u p p l y i n g  t h e  r e q u i r e d  

d a t a .  Q u e s t i o n s  c o n c e r n i n g  why a p a r t i c u l a r  measurement  was 

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

which t im e  e a c h  s u b j e c t  was g i v e n  a c c e s s  t o  t h e  r e s u l t s .

Communicat ion  c h a n n e l s  were e s t a b l i s h e d  which 

e n co u rag e d  r e g u l a r  i n t e r a c t i o n  be tw een  t h e  s u b j e c t s  and t h e  

i n v e s t i g a t o r .  To m in im ize  t h e  "Hawthorne E f f e c t , "  t h a t  i s ,  

changes  i n  t h e  d e c i s i o n - m a k e r ' s  b e h a v i o r  as  a r e s u l t  o f  h i s  

knowing t h a t  he i s  p a r t i c i p a t i n g  i n  t h e  r e s e a r c h  s t u d y ,  t h e  

f a c t  t h a t  t h e  i m p o r t a n t  t h i n g ,  i n s o f a r  as  t h i s  r e s e a r c h  

e f f o r t  i s  c o n c e r n e d ,  i s  what i s  a c t u a l l y  done by each  

r e s e a r c h  s u b j e c t  i n  h i s  i n f o r m a t i o n - p r o c e s s i n g  a c t i v i t i e s  

and t h a t  t h e r e  a r e  no r i g h t  o r  wrong answ ers  i n  t h e  c o n t e x t  

o f  t h i s  s t u d y  was s t r e s s e d .

S in c e  t h e  p ro p o se d  r e s e a r c h  i s  p r o c e s s - o r i e n t e d , i t  

i s  i m p o r t a n t  t o  i d e n t i f y  where i n  t h e  d e c i s i o n  p r o c e s s  e ac h  

v a r i a b l e  was m easu re d .  T h is  i s  i n d i c a t e d  i n  F i g u r e  2 .
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F i g u r g  2 - -  Time Span  o f  V a r i a b l e  M easurem ent

>o u r ce ; David W. C r a v e n s ,  An E x p l o r a t o r y  S t u d y  o f  I n d i v i d u a l  I n f o r m a t i o n  P r o c e s s i n g  
and D e c i s i o n  Making ( 'u n p u b l i s h e d  d i s s e r t a t i o n .  I n d i a n a  U n i v e r s i t y ,  1 9 6 7 ) ,  p. 98.
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Measurement  of  V a r i a b l e s

R igby  n o te d  t h a t  measurement  i s  a t e c h n i q u e  t o  s u p e r ­

impose a c o n c e p t  on an e n v i ro n m e n t  and t o  i d e n t i f y  chan g es  

i n  t h e  c o n c e p t .  F u r t h e r ,  he i d e n t i f i e d  t h r e e  p rob lem s 

a s s o c i a t e d  w i t h  m easurem ent:  ( 1 ) t h e  i d e n t i f i c a t i o n  o f  a

s a t i s f a c t o r y  s c a l i n g  d e v i c e ;  ( 2 ) t h e  s u c c e s s  o f  t h e  r e s e a r c h e r  

m e a s u r in g  what he t h i n k s  he i s  m e a su r in g ;  and (3 )  t h e  know- 

l e d g e  o f  t h e  d e g re e  o f  a c c u r a c y  o f  t h e  m easurement  d e v i c e .

S i e g a l  c l a s s i f i e s  m easurem ents  a c c o r d i n g  t o  l e v e l s :  

n o m in a l ,  o r d i n a l ,  i n t e r v a l ,  and r a t i o .  U s ing  S i e g a l ' s  work 

as  a b a s e ,  n o m in a l ,  o r d i n a l ,  i n t e r v a l ,  and r a t i o  s c a l e s  a r e  

d e s c r i b e d  below:

1. Nominal  S c a l e . T h is  i s  m easurement  a t  i t s  

w e a k e s t ;  t h a t  i s ,  a v e r y  p r i m i t i v e  l e v e l .

Numbers, or  o t h e r  sy m b o ls ,  a r e  u sed  t o  

c l a s s i f y  an o b j e c t ,  p e r s o n ,  o r  c h a r a c t e r i s t i c .

The s c a l i n g  o p e r a t i o n  i n v o l v e s  p a r t i t i o n i n g  

o f  a g i v e n  c l a s s  i n t o  a s e t  o f  m u t u a l l y  

e x c l u s i v e  s u b c l a s s e s .

2 .  O r d i n a l  o r  R ank ing  S c a l e . Measurement a t  

t h i s  l e v e l  a l l o w s  o b j e c t s  t o  be r a n k e d  on a 

b a s i s  o f  c o m p a r is o n ,  i n  o t h e r  w o rd s ,  X i s  

g r e a t e r  t h a n  Y. I t  i s  n o t  known how much 

g r e a t e r .  I f  t h e  r e l a t i o n  " g r e a t e r  t h a n "  (>)

3
P a u l  H. R ig b y ,  C o n c e p tu a l  F o u n d a t io n s  o f  B u s in e s s  

R e s e a r c h  (New York: John  W iley  and Sons ,  I n c . ,  1 9 6 5 ) ,
pp.'  T 5 ? : 5 8 .
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h o ld s  f o r  a l l  p a i r s  o f  c l a s s e s ,  t h e n  an 

o r d i n a l  s c a l e  e x i s t s .  V a r i a b l e  m e a su re ­

ments i n  t h e  b e h a v i o r a l  s c i e n c e s  a r e  

t y p i c a l l y  no s t r o n g e r  t h a n  o r d i n a l .

3. I n t e r v a l  S c a l e . Measurement a c c o r d i n g  t o  

t h i s  s c a l e  p r o v i d e s  a l l  of  t h e  c h a r a c t e r ­

i s t i c s  of  o r d i n a l  measurement  w i th  t h e  

a d d i t i o n a l  c h a r a c t e r i s t i c  t h a t  t h e  d i s t a n c e  

be tw een  any  two numbers on th e  s c a l e  i s  o f  

known s i z e .  Thus ,  t h e  measurement a c h ie v e d  

i s  c o n s i d e r a b l y  s t r o n g e r  t h a n  v i a  an  o r d i n a l  

s c a l e .

4.  R a t i o  S c a l e . A r a t i o  s c a l e  has a l l  t h e  

c h a r a c t e r i s t i c s  o f  an  i n t e r v a l  s c a l e  p lu s  a 

t r u e  z e r o  p o i n t  o f  o r i g i n .  H e re ,  t h e  r a t i o  

o f  any two s c a l e  p o i n t s  i s  i n d e p e n d e n t  o f  

t h e  u n i t  o f  m easurem ent .  Any s t a t i s t i c a l  

t e s t  can  be u t i l i z e d ,  p ro v id e d  t h a t  r a t i o -  

measurement  has been  a c c o m p l i s h e d . ^

Cravens  s u g g e s t s  t h a t  t h e  " A p p r o p r i a t e  s e q u en c e  (o f  

a c t i o n s  i n  c o n d u c t i n g  a r e s e a r c h  s t u d y )  i s  t o  f o r m u l a t e  a 

c o n c e p t u a l  f ram ework .  Then g iv e n  t h i s  body of  c o n c e p t s ,  t h e  

n e x t  t a s k  i s  t o  s e l e c t  m ea su r in g  i n s t r u m e n t s . " ^  The s u g g e s t e d

^ S id n e y  S i e g a l ,  N o n p a ra m e t r i c  S t a t i s t i c s  f o r  t h e  
B e h a v i o r a l  S c i e n c e s  (New York; McGraw-Hill  Book Company, I n c . ,  
1 9 5 6 ) , ' pp.

^ C r a v e n s ,  0 £ .  c i t . , p .  99.
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sequence  was f o l lo w e d  i n  c o n d u c t in g  th e  c u r r e n t  r e s e a r c h  

p rogram .

The m a j o r i t y  o f  t h e  m e a su r in g  i n s t r u m e n t s  t h a t  were 

used i n  t h i s  s t u d y  a r e  e i t h e r  on t h e  o r d i n a l  o r  i n t e r v a l  

s c a l e s .  M e asu r in g  i n s t r u m e n t s  t h a t  were used i n  t h e  Cravens  

s tu d y  were u t i l i z e d  where p o s s i b l e  t o  a s c e r t a i n  i f  t h e s e  

i n s t r u m e n t s  a r e  s u i t a b l e  f o r  m ea su r in g  t h e  s e l e c t e d  v a r i a b l e s  

i n  a c o n t i n u i n g  e d u c a t i o n  e n v i ro n m e n t .  Each v a r i a b l e  

i n c l u d e d  i n  t h e  v a r i a b l e  s y s te m  ( in d e p e n d e n t  and d e p e n d e n t )  

i s  d i s c u s s e d  i n  te rm s of  t h e  p a r t i c u l a r  m ea su r in g  i n s t r u m e n t  

u t i l i z e d ,  s o u r c e  o f  m easu rem en t ,  u n i t  of  m easurem ent ,  l e v e l  

of  m easu rem en t ,  and t im e  and f r e q u e n c y  of  m easu rem en t .^

In d e p e n d e n t  C h a r a c t e r i s t i c s

I n d i v i d u a l  Domain

T here  a r e  t h r e e  g roups  of  v a r i a b l e s  i n  t h e  i n d i v i d u a l  

domain.  These  a r e  I d i o s y n c r a t i c ,  I n t e l l e c t i v e ,  and C o g n i t i v e  

( s e e  F i g u r e  1 ) .

1. I d i o s y n c r a t i c  V a r i a b l e s . There  a r e  two 

v a r i a b l e s  a s s o c i a t e d  w i t h  t h i s  g roup:

E x p e r i e n c e  (Pj^) and Job  Pe r fo rm ance  ( P g ) .  

E x p e r i e n c e  was measured i n  two ways:

( 1 )  An a g g r e g a t e  measure  was o b t a i n e d  i n  

te rm s  o f  t h e  y e a r s  o f  e x p e r i e n c e  f o r  each

^Cravens, o£. cit., p. 99.
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s u b j e c t .  Th is  a g g r e g a t e  measure  i n c l u d e d  

Oklahoma C e n te r  f o r  C o n t i n u i n g  E d u c a t i o n  

e x p e r i e n c e ;  and (2 )  Job  e x p e r i e n c e  was 

used  i n  an  a t t e m p t  t o  a l l o w  f o r  p o s s i b l e  

j o b  l e a r n i n g  c u rv e  i n f l u e n c e s .  Data was 

o b t a i n e d  from p e r s o n n e l  r e c o r d s  and s u p p l e ­

mented where n e c e s s a r y  by p e r s o n a l  

i n t e r v i e w s .  Jo b  p e r f o r m a n c e  (Pg)  was 

measured  v i a  a j o b  P e r fo rm a n c e  Ranking  

Guide ( s e e  Appendix  A) and a Job  P e r fo rm a n ce  

R a t i n g  fo rm  ( s e e  Appendix  B ) .

2 .  I n t e l l e c t i v e  V a r i a b l e s . A p t i t u d e  ( V e r b a l  

and Q u a n t i t a t i v e )  Pg i s  t h e  o n l y  v a r i a b l e  

i n  t h i s  g ro u p .  The W on d e r l ic  P e r s o n n e l  T es t  

was u t i l i z e d  as  an  i n t e l l e c t i v e  m e a su re .^

"T h is  i n s t r u m e n t  was d e v e lo p e d  by E. F.

W o n d e r l ic  t o  a i d  i n  e x a m in in g  and m e a su r in g  

m en ta l  a b i l i t i e s  o f  a d u l t s  i n  b u s i n e s s  and 

i n d u s t r i a l  s i t u a t i o n s .  The t e s t  has been 

s t a n d a r d i z e d  i n  a b u s i n e s s  s i t u a t i o n  on 

a d u l t s  w i t h  age r a n g e s  f rom 20-65 and w i th
Q

v a r i o u s  work b a c k g r o u n d s . "

^E. F .  W o n d e r l i c ,  W onder l ic  P e r s o n n e l  T e s t  Manual 
( N o r t h f i e l d ,  1 1 1 . ;  E. F . W onder l ic  and A s s o c i a t e s ,  I n c . ,  1966) 

oCravens, op. cit., p. 102.
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3 .  C o g n i t i v e  V a r i a b l e s . T h is  g roup  c o n s i s t s  

o f  two v a r i a b l e s :  i n f o r m a t i o n - p r o c e s s i n g

E f f i c i e n c y  (P ^ )  and R i s k - t a k i n g  P r o p e n s i t y  

( P ^ ) .  R i s k - t a k i n g  p r o p e n s i t y  (P ^ )  was 

m easured  v i a  an  i n s t r u m e n t  c a l l e d  t h e  

"C ho ice  Dilemmas P r o c e d u r e . "  Each i t e m  

on t h i s  t w e l v e - i t e m  i n s t r u m e n t  r e p r e s e n t s  

a c h o ic e  dilemma be tw een  a r i s k y  and a 

s a f e  c o u r s e  o f  a c t i o n .  Each r e s e a r c h  

s u b j e c t  i s  a sked  t o  s e l e c t  t h e  p r o b a b i l i t y  

l e v e l  f o r  t h e  r i s k y  a l t e r n a t i v e  s u c c e s s  

t h a t  would make i t  s u f f i c i e n t l y  a t t r a c t i v e  

t o  be c h o se n ,  th u s  r e f l e c t i n g  t h e  d e t e r r e n c e  

o r  f a i l u r e  f o r  t h e  s u b j e c t  i n  a p a r t i c u l a r
9

d e c i s i o n  a r e a .

As n o te d  by Kogan and W al lach  t h e  

C ho ice  Dilemmas P r o c e d u r e  i n s t r u m e n t  i s  o f  

a s e m i p r o j e c t i v e  n a t u r e  i n  t h a t  t h e  s u b j e c t  

i s  b e in g  a sk ed  how he would a d v i s e  o t h e r s  i n  

e a c h  o f  t h e  tw e lv e  s i t u a t i o n s  d e s c r i b e d .

F u r t h e r ,  an  a s s u m p t io n  i s  made t h a t  an 

i n d i v i d u a l ' s  a d v ic e  t o  o t h e r s  r e f l e c t s  h i s  

own r e g a r d  f o r  t h e  d e s i r a b i l i t y  o f  s u c c e s s  

r e l a t i v e  t o  t h e  d i s u t i l i t y  o f  f a i l u r e .

^N athan  Kogan and M ic h ae l  A. W a l la c h ,  R i s k  T ak ing :  A
S tu d y  in: C o g n i t i o n  and P e r s o n a l i t y  (New York:  H o l t ,  R i n e h a r t
and WinstonV 1 9 6 4 ) ,  pp. 256 -61 .

“ ib id .
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C ravens  o b s e r v e s  t h a t  t h i s  a s s u m p t io n  may 

be q u e s t i o n a b l e ,  s i n c e  P r o f e s s o r s  Cummings 

and H a r n e t t  o f  t h e  I n d i a n a  U n i v e r s i t y  

G ra d u a te  Scho o l  o f  B u s in e s s  b e l i e v e  t h e r e  

a r e  c e r t a i n  a m b i g u i t i e s  p r e s e n t  on a t  

l e a s t  e i g h t  o f  t h e  tw e lv e  q u e s t i o n s .

I n  an a t t e m p t  t o  overcome t h e s e  a m b i g u i t i e s ,  

Cummings and H a r n e t t  have m o d i f i e d  t h e  Kogan 

and W al lach  i n s t r u m e n t .  However,  b e cau se  

t h e r e  i s  an e x t e n s i v e  base  o f  r e s u l t s  a v a i l ­

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

i n s t r u m e n t  was u s e d ,  r a t h e r  t h a n  th e  

m o d i f i e d  v e r s i o n .  An I n f o r m a t i o n - P r o c e s s i n g  

E f f i c i e n c y  Index  (py )  was o b t a i n e d  f o r  eac h

s u b j e c t  by u t i l i z i n g  a m o d i f i e d  v e r s i o n  o f
12t h e  a p p ro a c h  u t i l i z e d  by Hayes .  Using  

t h i s  a p p r o a c h ,  e a c h  s u b j e c t  was p r o v i d e d  w i th  

32 d e c i s i o n  s i t u a t i o n s ,  e a c h  c o n t a i n i n g  

e i g h t  a l t e r n a t i v e s  and e i g h t  c h a r a c t e r i s t i c s  

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

o b j e c t  was t o  measure  d e c i s i o n  q u a l i t y  and

^ ^ C ra v e n s ,  op.  c i t . ,  p .  102.
12 John  R. H ayes ,  Human Data  p r o c e s s i n g  L im i t s  i n  

D e c i s i o n  Making,  R e p o r t  No. ESD-TDR-62-48 ( B e d f o r d ,  Mass 
A i r  F o r c e  Systems Command, E l e c t r o n i c  Sys tems D i v i s i o n ,  
J u l y ,  1 9 6 2 ) ,  pp.  2 4 -2 7 .
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d e c i s i o n  t im e .  A w e i g h t e d - d e c i s i o n ,  t i m e /  

q u a l i t y  i n d e x  was c a l c u l a t e d  t o  s e r v e  as a 

m easure  o f  each  s u b j e c t ' s  i n f o r m a t i o n -  

p r o c e s s i n g  e f f i c i e n c y  ( s e e  Appendix  D).

Task  Domain

T here  a r e  two g roups  o f  v a r i a b l e s  i n  t h e  Task Domain;

S i t u a t i o n a l  and E v a l u a t i o n a l .  An i n s t r u m e n t  c a l l e d  a Task

Record  was used  t o  r e c o r d  t a s k  v a r i a b l e s  measurements  ( s e e

Appendix  E ) .  The v a r i a b l e s  w i t h i n  t h e  Task Domain were

o b t a i n e d  f rom  e a c h  s u b j e c t  f o r  a g i v e n  t a s k .  Cravens

o b t a i n e d  t h e  measurements  f o r  t h e s e  v a r i a b l e s  f rom t h e  ARAC

R e t r o s p e c t i v e  S e a r c h  S e r v i c e  s u p e r v i s o r  who made a l l  t a s k

a s s i g n m e n t s  a t  t h e  I n d i a n a  U n i v e r s i t y  A e ro sp ace  R e se a rc h

A p p l i c a t i o n s  C e n t e r .  However, t a s k s  a s s i g n m e n t s  a t  t h e

Oklahoma C e n t e r  f o r  C o n t in u i n g  E d u c a t i o n  a r e  n o t  made from

a c e n t r a l  o f f i c e ;  t h a t  i s ,  a s s i g n m e n t s  may come from any  of

t h e  f i v e  b a s i c  p rogram  d i v i s i o n  o f f i c e s  o r  any of  t h e  program

m an a g e rs ,  o r  p r o j e c t  d i r e c t o r s  t o  whom t h e  s u b j e c t s  r e p o r t .

Hence ,  t h e  d e c i s i o n  was made t o  o b t a i n  t h e s e  measurements

from  t h e  s u b j e c t s  r a t h e r  t h a n  f rom  a c e n t r a l  l o c a t i o n ,  as
13i n  t h e  C ravens  s t u d y .

1. S i t u a t i o n a l  V a r i a b l e s . T h is  g roup  of  

v a r i a b l e s  c o n s i s t s  o f  F i e l d  ( T ^ ) ,  Major  

O u tp u t  (T2 ) ,  Task F u n c t i o n  ( T g ) ,  and

13Cravens, 0£. cit., p. 104.
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Time Span ( T ^ ) .

a .  C l a s s i f i c a t i o n  of  F i e l d  (T^)  was 

a c c o m p l i sh e d  by u s i n g  th e  c a t e ­

g o r i e s  e s t a b l i s h e d  by th e  Oklahoma 

C e n t e r  f o r  C o n t in u i n g  E d u c a t io n  

f o r  i d e n t i f y i n g  t h e  f i e l d  o f  each  

t a s k .  The Task  F i e l d  C l a s s i f i c a ­

t i o n  Sys tem  i s  shown i n  Appendix F.

Major O u tp u t  (Tg) which r e f e r s  t o  

w h e th e r  t h e  o u t p u t  i s  a f i n d i n g ,  a 

r ec o m m e n d a t io n ,  a d e c i s i o n ,  o r  o t h e r ,  

was measured  by u s i n g  t h e  c a t e g o r i e s  

p r o v id e d  i n  t h e  Auerbach S tudy .

The Task  F u n c t i o n  (T^) r e f e r s  t o  th e  

k ind  o r  l e v e l  of  o u t p u t  w i th  r e s p e c t  

t o  t h e  use  o f  t h e  t a s k  r e s u l t .  This  

i n f o r m a t i o n  was s e c u r e d  from o u t p u t  

c l a s s i f i c a t i o n  codes used  by t h e  

Oklahoma C e n t e r  f o r  C o n t in u i n g  E d u c a t io n ,  

I n  t e rm s  of t h e  hom ogene i ty  o f  t a s k s  

i n c l u d e d  i n  C ravens  s t u d y  v a r i a b l e s  

T2 , and Tg d id  no t  v a r y  t o  the  d e g r e e  

t h a t  t h e i r  p o s s i b l e  i n f l u e n c e  c o u ld  be 

i n v e s t i g a t e d  and i n  a d d i t i o n  t h e  sample

14Auerbach Corporation, op. cit., B-13.
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was to o  s m a l l  t o  o b t a i n  s u f f i c i e n t

o b s e r v a t i o n s  o f  t h e s e  v a r i a b l e s  i n

t h e  c a t e g o r i e s  a v a i l a b l e .  The

hom ogene i ty  o f  t a s k s  i n c l u d e d  in

t h i s  s t u d y  d i d  v a r y  t o  t h e  d e g re e

t h a t  t h e i r  i n f l u e n c e  c o u ld  be

i n v e s t i g a t e d  and t h e  sample  was

c o n s i d e r e d  l a r g e  enough t o  o b t a i n

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

v a r i a b l e s  i n  t h e  c a t e g o r i e s  a v a i l a b l e .

b .  "The Time Span (T^) o f  e a c h  t a s k  was

measured i n  t e rm s  o f  t h e  e l a p s e d  t ime

( i n  w ork ing  d a y s )  f rom r e c e i p t  o f  a
1 fit a s k  t o  i t s  c o m p l e t i o n . "

2. E v a l u a t i o n a l  V a r i a b l e s . T h is  g roup  c o n s i s t s  

o f  t h e  p r e c i s i o n  o f  D e f i n i t i o n  ( T ^ ) ,  Scope 

and C o m p lex i ty  (Tg)  and R e s u l t s  (Ty) o f  each  

t a s k .  An i n d e x  o f  p r e c i s i o n  o f  d e f i n i t i o n ,  

r a n g i n g  f rom  p o o r l y  d e f i n e d  t o  w e l l  d e f i n e d  

was a s s i g n e d  t o  eac h  t a s k  v i a  a r a t i n g  s c a l e .  

P r e c i s i o n  o f  d e f i n i t i o n  was measured a t  t h e  

t im e  t h a t  a t a s k  was r e c e i v e d  and was 

measured i n  te rm s  o f  t h e  i n f o r m a t i o n  p r o v id e d  

( t a s k  o b j e c t i v e s  and r e s t r a i n t s ) .  Scope and

^^Cravens, og. cit., p. 104.
l^ibid., p. 105.
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C o m p le x i ty  (Tg)  was measured  by o b t a i n i n g  

a r a t i n g  f rom  t h e  a p p r o p r i a t e  r e s e a r c h  

s u b j e c t  f o r  e a c h  t a s k .  Each s u b j e c t  was 

a sk ed  t o  r a t e  e a c h  t a s k  on a one t o  s e v e n  

s c a l e  b ased  on t h e  a n t i c i p a t e d  d i f f i c u l t y  

i n  g a i n i n g  a s o l u t i o n .  A n o th e r  m easure  

o f  t h i s  v a r i a b l e  i s  t h e  m an-hours  i n v e s t e d  

on e a c h  t a s k  t o  r e f l e c t  scope  and c o m p l e x i t y .  

( I t  i s  assumed t h a t  t h e  amount o f  e f f o r t  t o  

c o m p le te  a g i v e n  t a s k  i s  a r e f l e c t i o n  of  

t h e  sco pe  and c o m p l e x i t y  o f  t h e  t a s k ) .  The 

scope  and c o m p l e x i t y  o f  e ach  t a s k  was 

m easured  v i a  two i n s t r u m e n t s  t o  g u a rd  

a g a i n s t  t a s k  s i t u a t i o n s  where a s i n g l e  

m easure  may n o t  a c c u r a t e l y  r e p r e s e n t  t h e  

scope  and c o m p l e x i t y  o f  a g i v e n  t a s k . ^ ^

I n t e r a c t i o n  Domain

The i n t e r a c t i o n  domain c o n s i s t s  o f  t h e  f o u r  v a r i a b l e s  

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

These v a r i a b l e s  a r e ;  Image s t a t e  f o r  Task ( J ^ ) ;  I n t e r e s t  i n  

Task  ( J g ) ;  C e r t a i n t y  o f  Outcome ( J 3 ) ,  and O r d i n a l  P o s i t i o n  

o f  Task  ( J ^ ) .  E m p i r i c a l  d a t a  was o b t a i n e d  w i t h  r e s p e c t  t o  

e a c h  t a s k  a s s i g n e d  t o  a p a r t i c u l a r  s u b j e c t  v i a  th e  S e a rc h

^^Cravens, op. cit., p. 106.
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Record  ( s e e  Appendix  G).  A S e a r c h  Record  was g i v e n  t o  e a c h  

s u b j e c t  upon r e c e i p t  o f  e a c h  t a s k  t o  be i n c l u d e d  i n  t h i s  s t u d y  

and t h e  S e a r c h  Record was c o m p le te d  f o r  e a c h  t a s k .

1. Image S t a t e  f o r  T ask  ( J ^ ) .  Shannon and 

W e a v e r ' s  e n t r o p y  c o n c e p t  o f  i n f o r m a t i o n  

t h e o r y  was used  t o  g a i n  a m e a su re ,  o r  

i n d e x ,  of  eac h  s u b j e c t ' s  image s t a t e  f o r
I Q

a p a r t i c u l a r  t a s k .  This  c o n c e p t  was 

d i s c u s s e d  on page 37 i n  c h a p t e r  I I  ( R e l a t e d  

R e s e a r c h ) .  The t h r e e  measurements  i n  

Appendix  G: A l t e r n a t i v e s  ( J ^ )  and p r o b a ­

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

s o u r c e  c o n t a i n e d  r e l e v a n t  i n f o r m a t i o n  (q^^) 

and th e  c o n d i t i o n a l  p r o b a b i l i t y  e s t i m a t e  

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

a t i o n ,  t h e n  how good ( q u a l i t y )  was i t  

e s p e c t e d  t o  be ( r ^ )  were u t i l i z e d  t o  o b t a i n  

t h e  measurement o f  eac h  s u b j e c t ' s  image s t a t e  

f o r  a t a s k ;

Image S t a t e  ( J ^ )  = l o g  e

Where i  i s  t h e  number o f  a l t e r n a t i v e
19s o u r c e s  l i s t e d  and p i  = r ^ .

18C lau de  E. Shannon and Warren Weaver, The M a th e m a t i c a l  
T heory  o f  Communications ( U rb a n a ,  1 1 1 . :  The U n i v e r s i t y  of
I l l i n o i s  p r e s s ,  1964.

19Cravens, o£. cit., pp. 107-108.
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Each s u b j e c t  was a sk ed  t o  l i s t  t h e  a l t e r ­

n a t i v e  s o u r c e s  o f  i n f o r m a t i o n  which  he 

b e l i e v e d  may c o n t a i n  i n f o r m a t i o n  r e l e v a n t  

t o  t h e  t a s k ;  i n d i c a t e  t h e  p r o b a b i l i t y  t h a t  

a p a r t i c u l a r  i n f o r m a t i o n  s o u r c e  would 

c o n t a i n  r e l e v a n t  i n f o r m a t i o n ;  and s p e c i f y  

f o r  e a c h  a l t e r n a t i v e  s o u r c e  o f  i n f o r m a t i o n  

t h e  c o n d i t i o n a l  p r o b a b i l i t y  t h a t  i f  t h e  

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

good ( q u a l i t y )  i t  was e x p e c te d  t o  be .

2 .  I n t e r e s t  i n  Task  ( J \ ) .  A s u b j e c t ' s  i n t e r e s t

i n  a t a s k  was measured  by u t i l i z i n g  an
20a p p ro a c h  d e v e lo p e d  by M o r r i s .  M o r r i s  used  

a r a t i n g  s c a l e  r a n g i n g  f rom one t h r o u g h  s e v e n , 

w i th  one r e f l e c t i n g  low i n t e r e s t  and s e v e n  

r e l a t i v e l y  h ig h  i n t e r e s t .  To o b t a i n  an  

a v e r a g e  measure  of  i n t e r e s t  i n  t h e  t a s k  ove r  

t h e  t im e  s p a n  o f  t h e  t a s k ,  a r a t i n g  was 

o b t a i n e d  a t  t h e  b e g i n n i n g  of  e a c h  t a s k  and a t  

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

measurement  seems most a p p r o p r i a t e  s i n c e  a 

b a s i c  a s s u m p t io n  i s  made t h a t  a s u b j e c t ' s  

i n t e r e s t  i n  a t a s k  may v a r y  d u r i n g  t h e  c o u r s e  

o f  t h e  t a s k .
90C h a r l e s  G. M o r r i s ,  E f f e c t s  o f  Task  C h a r a c t e r i s t i c s  

on Group P r o c e s s . T e c h n i c a l  R e p o r t  No. 2 ,  AFOSR 65-1519 
(U rb a n a ,  1 1 1 . :  U n i v e r s i t y  of  I l l i n o i s ,  D epar tm en t  of
P s y c h o lo g y ,  J u l y ,  1 9 6 5 ) ,  p . 100.
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3. U n c e r t a i n t y  o f  Outcome ( J 3 ) .  Each s u b j e c t  

was a sked  t o  make a s u b j e c t i v e  e s t i m a t e  

c o n c e r n i n g  th e  outcome of  each  t a s k  a t  t h e  

b e g i n n i n g  o f  e a c h  t a s k .  This  i n f o r m a t i o n  

was used  as a m easure  o f  t h e  s u b j e c t ’ s 

o p i n i o n  o f  th e  u n c e r t a i n t y  o f  t h e  outcome 

o f  t h e  t a s k .  The b a s e  o f  r e f e r e n c e  f o r  

a s s e s s i n g  u n c e r t a i n t y  of  outcome was 

p r o v id e d  by t h e  o b j e c t i v e s  and c o n s t r a i n t s  

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

4 .  O r d i n a l  P o s i t i o n  o f  Task ( J ^ ) .  The o r d i n a l  

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

o t h e r  t a s k s  b e in g  h a n d le d  by a p a r t i c u l a r  

s u b j e c t  was o b t a i n e d  by a s im p le  r a n k i n g .  

Each s u b j e c t  was a sk e d  t o  i n d i c a t e  how many 

t a s k s  he was c u r r e n t l y  w ork ing  on a t  t h e  

b e g i n n i n g  o f  eac h  t a s k .  I f ,  f o r  ex am p le ,  he 

had t h r e e  i n  p r o c e s s ,  t h e n  th e  o r d i n a l  

p o s i t i o n  f o r  t h e  t a s k  a t  hand was f o u r .  The 

measurement  was o b t a i n e d  o n ly  a t  t h e  o u t s e t  

o f  e ach  t a s k ,  r e c o g n i z i n g  t h a t  t h e  o r d i n a l  

p o s i t i o n  o f  a t a s k  c o u ld  change o v e r  th e  

e l a p s e d  t im e  o f  any  g i v e n  t a s k .
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Dependent  C h a r a c t e r i s t i c s

I n f o r m a t i o n - P r o c e s s i n g  Domain

The i n f o r m a t i o n - p r o c e s s i n g  domain c o n s i s t s  of  f o u r  

g roups  o f  v a r i a b l e s .  These a r e :  S e a rc h  f o r  i n f o r m a t i o n ;

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

These g roups  o f  v a r i a b l e s  a r e  t h e  d e p en d e n t  v a r i a b l e s  of  t h i s  

s t u d y  and m easurements  were o b t a i n e d  f rom t h e  s u b j e c t s  w i t h  

r e s p e c t  t o  e a c h  t a s k  f rom t h e  D ia ry  o f  i n f o r m a t i o n  Sources  

and D ia r y  o f  I n f o r m a t i o n  E lem en ts  shown i n  Append ices  H and 1.

These Appendices  ( D i a r y  o f  I n f o r m a t i o n  S o u rces  and 

D ia ry  o f  I n f o r m a t i o n  E le m e n t s )  were m a in t a in e d  by e a c h  s u b j e c t  

f o r  t h e  d u r a t i o n  o f  e a c h  t a s k .  D u r ing  t h e  c o u r s e  of  c o m p l e t i o n  

of  e a c h  t a s k  r e g u l a r  c o n t a c t  was made by t h e  r e s e a r c h e r  w i th  

t h e  r e s e a r c h  s u b j e c t  t o  answer any q u e s t i o n s  and t o  i n s u r e  th e  

dynamic r e c o r d i n g  o f  d a t a  d u r i n g  th e  t im e  sp a n  o f  e a c h  t a s k .

The D ia ry  o f  I n f o r m a t i o n  Sources  and D ia ry  o f  I n f o r m a t i o n  

E lem en ts  were used  i n  an  a t t e m p t  t o  s e c u r e  a p l a y - b y - p l a y  

r e c o r d  o f  e a c h  s u b j e c t ' s  i n f o r m a t i o n - p r o c e s s i n g  a c t i v i t i e s .

C rav en s  o b s e r v e s  t h a t  t h e  use  of  t h e s e  two d i a r i e s  

i n v o l v e s  a p o s s i b l e  p rob lem  w i th  r e s p e c t  t o  w h e th e r  t h e

i n v e s t i g a t o r  i s  a c t u a l l y  m e a su r in g  what  he t h i n k s  he i s
21 22 m e a s u r in g .  F u r t h e r ,  he n o t e s  t h a t  Banks has i d e n t i f i e d

C r a v e n s ,  o£.  c i t . , p. 109.
22Seymour Banks,  " D e s ig n in g  M a r k e t in g  R e s e a r c h  To 

I n c r e a s e  V a l i d i t y , "  J o u r n a l  of M a r k e t in g ,  XXVlll ( O c to b e r ,  
1 9 6 4 ) ,  3 3 -3 4 .
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two s o u r c e s  o f  i n t e r n a l  v a l i d i t y  which  a r e  r e l a t e d  t o  t h i s  

p rob lem ;  t e s t i n g  and i n s t r u m e n t  d e c a y .  The t e s t i n g  c o n ce rn s  

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

p r o b l e m - s o l v i n g  b e h a v i o r  o f  t h e  s u b j e c t ;  i n s t r u m e n t  d ecay  

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

o v e r  t h e  t im e  sp a n  o f  a t a s k .

Based upon t h e  o b s e r v a t i o n s  o f  t h i s  r e s e a r c h e r  and i n  

a c c o rd  w i t h  o b s e r v a t i o n s  made by C r a v e n s ,  t h e  m a jo r  i n f l u e n c e  

o f  t h e  d i a r i e s  has been  t o  i n c r e a s e  t h e  t im e  r e q u i r e d  t o  

c o m p le te  a t a s k  r a t h e r  t h a n  t o  ch an g e  a s u b j e c t ' s  p ro b le m ­

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

n o t  v a r y  s i g n i f i c a n t l y  and p e r s o n a l  o b s e r v a t i o n s  o f  th e  

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

c o l l e c t e d  a p p e a r s  t o  s u b s t a n t i a t e  t h e s e  c o n c l u s i o n s ;

1. S e a rc h  f o r  I n f o r m a t i o n . T h is  p hase  i n c l u d e s  

S o u rc es  Sought  (Ij^) and S e a r c h  i n v e s tm e n t  ( I g ) .  

T hree  m easures  of  s o u r c e s  were o b t a i n e d ;  t o t a l  

number o f  s o u r c e s  s o u g h t ;  t h e  number o f  e x t e r n a l  

s o u r c e s ;  and th e  number o f  i n t e r n a l  s o u r c e s .

The m easures  were o b t a i n e d  by a s im p le  c o u n t i n g  

o f  a l l  s o u r c e s  i n  t h e s e  c a t e g o r i e s  f rom th e  

D i a r y  o f  I n f o r m a t i o n  S o u r c e s .  Two m easures  o f  

S e a r c h  In v e s tm e n t  ( I g )  were  o b t a i n e d ;  t o t a l  

s e a r c h  t im e  ( i n  h o u r s )  and t h e  a v e r a g e  s e a r c h  

t im e  ( i n  h o u r s )  p e r  s o u r c e .



72
2. R e c e i p t  o f  I n f o r m a t i o n  E l e m e n t s . T h is  phase  

i n c l u d e s  C han n e l /M ed ia  ( I g ) ,  Type ( I ^ ) ,  and 

T im in g /O rd e r  o f  A r r i v a l  ( I 5 ) .  The v a r i a b l e s  

i n  t h i s  p hase  a r e  i n c l u d e d  o n ly  as  an  a i d  i n  

i d e n t i f y i n g  i n f o r m a t i o n  e l e m e n t s  d u r i n g  th e  

r e m a in d e r  o f  t h e  t a s k  p r o c e s s  and were n o t  

i n c l u d e d  as p a r t  o f  t h e  s t u d y .  (See  F i g u r e  1 

f o r  t a s k  p r o c e s s  f rom  t a s k  r e c o g n i t i o n  t o  

c o m p l e t i o n  o f  t a s k ) .  C hanne l /M ed ia  ( I g ) ,

E lement  Type ( I ^ ) ,  and T im in g /O rd e r  o f  A r r i v a l  

( I 5 ) were r e c o r d e d  i n  columns D, E,  and A, 

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

E lem en ts  (Appendix  I ) .

3.  E v a l u a t i o n . T h is  p hase  i n c l u d e s  Competency 

and R e l i a b i l i t y  ( I g ) ,  R e le v an c e  t o  Task ( l y ) ,  

Image S t a t e  C o n f l i c t  ( I g ) ,  and E v a l u a t i o n  Time 

I n v e s t m e n t  ( I g ) .  B e g in n in g  w i t h  t h i s  phase  

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

t h e  i n f o r m a t i o n  e le m e n t  i s  t h e  b a s i c  u n i t  o f  

a n a l y s i s .  F o r  c o n t r o l  p u rp o s e s  a l l  e le m e n t s  

r e c e i v e d  by t h e  d e c i s i o n - m a k e r  on  a g i v e n  t a s k ,  

i r r e s p e c t i v e  of  w h e th e r  o r  n o t  t h e y  were 

u l t i m a t e l y  r e j e c t e d  o r  a c c e p t e d ,  were r e c o r d e d .  

T h is  i n f o r m a t i o n  was o b t a i n e d  f rom  th e  D ia ry  o f  

I n f o r m a t i o n  E lem en ts  (Appendix  I ) .  R a t i n g s  o f  

eac h  s u b j e c t  f o r  C o m p e t e n c y / R e l i a b i l i t y  ( I g ) ,
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R e le v a n c e  t o  Task ( l y ) ,  and Image S t a t e  C o n f l i c t  

( I g )  v a r i a b l e s  were made a t  t h e  t im e  t h a t  t h e  

p a r t i c u l a r  e le m e n t  was e v a l u a t e d .  R e c o g n iz in g  

t h e  dynamic n a t u r e  o f  t h e  p r o b l e m - s o l v i n g  p r o c e s s , 

i t  i s  q u i t e  p o s s i b l e  t h a t  a s u b j e c t ' s  r a t i n g s  

f o r  a g iv e n  e le m e n t  would n o t  be t h e  same i f  

t h e  e v a l u a t i o n  had o c c u r r e d  e a r l i e r  or  l a t e r  i n  

t h e  t im e  sp a n  of  a t a s k .  A lso ,  i t  sh o u ld  be 

n o t e d  t h a t  t h e s e  m easu re s  a r e  s u b j e c t i v e  i n  t h a t  

two s u b j e c t s  might  r a t e  t h e  same e le m e n t  f o r  t h e  

same t a s k  d i f f e r e n t l y .  These measurements  a r e  

d i r e c t e d  toward  d e s c r i b i n g  i n f o r m a t i o n  p r o c e s s i n g  

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

a t t e m p t  t o  d e te r m in e  how w e l l  ( i n  a n o rm a t iv e  

s e n s e )  i n f o r m a t i o n  p r o c e s s i n g  i s  b e in g  accom­

p l i s  bed .

a .  A r a t i n g  s c a l e  r a n g i n g  from one th ro u g h  

n in e  was used t o  o b t a i n  a measure  o f  t h e  

competency and r e l i a b i l i t y  o f  t h e  i n f o r m ­

a t i o n  s o u r c e  o f  eac h  e le m e n t .  The 

s u b j e c t  was a sk ed  t o  i n d i c a t e  a r a t i n g  

f o r  each  e le m e n t  r e c e i v e d .  I n  o r d e r  t o  

o b t a i n  an  o v e r a l l  m easure  o f  Competency/  

R e l i a b i l i t y  ( I g )  f o r  a g iv e n  s u b j e c t /  

t a s k  s i t u a t i o n ,  t h e  mean r a t i n g  f o r  a l l  

e l e m e n t s  was u s e d .  T h is  p r o c e d u r e
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p r o v id e d  t h e  a d v a n ta g e  o f  an  a g g r e g a t e  

measure  f o r  c o n v e n ie n c e  o f  a n a l y s i s  

and a t  t h e  same t im e  a l lo w e d  a b u i l d - u p  

o f  t h e  a g g r e g a t e  measure  th r o u g h  

i n d i v i d u a l  i n f o r m a t i o n  e l e m e n t s .  The * 

a g g r e g a t e  m easures  of  Competency/

R e l i a b i l i t y  i n c l u d e d  a mean f o r  a l l  

e l e m e n t s  a s  w e l l  as  means f o r  b o th  t h e  

a c c e p t e d  and r e j e c t e d  e le m e n t  g r o u p s .

b. S i m i l a r  s c a l e s  were used t o  m easure  Task 

R e le v a n c e  ( l y )  and Image S t a t e  C o n f l i c t  

( I g ) .  For  e a c h  o f  t h e s e  v a r i a b l e s  a mean 

r a t i n g  f o r  t h e  t o t a l  number o f  t a s k  

e l e m e n t s  was o b t a i n e d ,  a lo n g  w i t h  means

f o r  t h e  a c c e p t e d  and r e j e c t e d  e le m e n t  g ro u p s .

c .  E v a l u a t i o n  I n v e s tm e n t  ( I g )  was measured  i n  

te rm s  o f  t h e  t o t a l  t im e f o r  e v a l u a t i o n  o f  

a l l  e l e m e n t s ,  and eac h  of  t h e  mean t im e s  

p e r  e l e m e n t ,  f o r  t h e  a c c e p t e d  and r e j e c t e d  

e le m e n t  g r o u p s .

4 .  I n t e g r a t i o n . Three  v a r i a b l e s  were measured

d u r i n g  th e  i n t e g r a t i o n  o f  e a c h  a c c e p t e d  i n f o r m ­

a t i o n  e le m e n t  i n t o  t h e  t a s k .  The I n t e g r a t i o n  

Phase  v a r i a b l e s  a r e  Image Change ( l ^ ^ ) .  

C o n t r i b u t i o n  t o  R e s u l t  (Ij^j^)» and I n t e g r a t i o n  

I n v e s tm e n t  ( I ^ ^ J .  Measurements  f o r  C o n t r i b u t i o n
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t o  R e s u l t  ( l ^ ^ )  and I n t e g r a t i o n  I n v e s tm e n t  

( I 1 2 ) were r e c o r d e d  i n  columns L and M, 

r e s p e c t i v e l y ,  o f  t h e  D ia ry  of I n f o r m a t i o n  

E lem en ts  (Appendix  I )  f o r  e ach  t a s k .

a .  Image S t a t e  Change ( I ^ g )  was o b t a i n e d  

by s u b t r a c t i n g  z e r o  from th e  Image 

S t a t e  In dex  ( J ^ )  a t  t h e  o u t s e t  of  a 

t a s k .  On t h i s  b a s i s  Image S t a t e  Change

( I ^ g )  = ( J ^ o  - J i c )  where = 0 .  An

a s s u m p t io n  i s  made t h a t  a t  t h e  com ple­

t i o n  o f  a t a s k ,  a s u b j e c t ' s  image s t a t e  

f o r  t h a t  t a s k  w i l l  be e q u a l  t o  z e r o .  I n  

o t h e r  w o rd s , h i s  i n f o r m a t i o n  a t  t h i s  

p o i n t  i s  p e r f e c t .  The i n f o r m a t i o n  

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

a id e d  th e  s u b j e c t  i n  moving f rom  h i s

i n i t i a l  image s t a t e  t o  a p e r f e c t  s t a t e
£ 23of  z e r o .

b. A r a t i n g  s c a l e  o f  one t h ro u g h  s e v e n  was 

used t o  measure  th e  c o n t r i b u t i o n  o f  each  

i n f o r m a t i o n  e le m e n t  t o  th e  t a s k  r e s u l t .

This  r a t i n g  was a cc o m p l i sh e d  a t  t h e

93 H a r ry  L. Ammerman, A Model o f  J u n i o r  O f f i c e r  Jo b s  f o r  
Use i n  D e v e lo p in g  Task I n v e n t o r i e s , T e c h n i c a l  R e p o r t  65-10 
( A l e x a n d r i a ,  V a . :  George W ash ing ton  U n i v e r s i t y ,  Human R e so u rce s
R e s e a r c h  O f f i c e ,  November, 1 9 6 5 ) ,  p. 13.
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c o m p l e t i o n  o f  i n t e g r a t i o n  o f  eac h  

i n f o r m a t i o n  e le m e n t  i n t o  t h e  t a s k  

r e s u l t .  A mean r a t i n g  o f  a c c e p t e d  

e l e m e n t s  s e r v e s  as  a measure  of  

C o n t r i b u t i o n  t o  R e s u l t

c .  I n t e g r a t i o n  I n v e s t m e n t  ( l ^ ^ )  was

measured  i n  t e r m s  o f  t h e  t o t a l  man- 

h ours  expended on e le m e n t  i n t e g r a t i o n  

and t h e  a v e r a g e  t im e  p e r  i n f o r m a t i o n  

e l e m e n t .  I n  some i n s t a n c e s  i t  may be 

p o s s i b l e  t h a t  no f u r t h e r  t im e  was 

i n v e s t e d  i n  a n  e le m e n t  beyond t h e  

" a c c e p t "  d e c i s i o n .  I n  t h e s e  i n s t a n c e s  

t h e  " t o t a l  m an-hours  expended"  on 

e le m e n t  i n t e g r a t i o n  and t h e  a v e r a g e  

t im e  p e r  i n f o r m a t i o n  e le m e n t  have 

v a l u e s  of z e r o .

Method o f  A n a l y s i s

The r e l a t i o n s h i p s  o f  i n t e r e s t  i n  t h e  c u r r e n t  r e s e a r c h

s t u d y  " i n v o l v e  an  a s s e s s m e n t  o f  t h e  t o t a l  im p a c t  o f  t h e  s e t

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

as  w e l l  as  t h e  impact  on c e r t a i n  s u b s e t s  o f  t h e  / T n j d e p e n d e n t

g roup  J o n  t h e  s e t  o f  d e p e n d e n t  v a r i a b l e s ^ /  A m u l t i v a r i a t e
24s t a t i s t i c a l  t e c h n i q u e  i s  a p p r o p r i a t e  f o r  t h i s  t a s k . "  As 

Z ^ c r a v e n s ,  o£.  c i t . ,  p .  114.
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C rav en s  p o i n t s  o u t ,  c a n o n i c a l  c o r r e l a t i o n  a n a l y s i s  i s  a

s t a t i s t i c a l  t e c h n i q u e  which  i s  w e l l  s u i t e d  t o  i n v e s t i g a t i n g

t h e  r e l a t i o n s h i p s  o f  i n t e r e s t  i n  t h i s  s t u d y .  F u r t h e r ,  he

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

s t a t i s t i c a l  model  o f  which  m u l t i p l e  c o r r e l a t i o n  i s  a s p e c i a l

c a s e  and t h a t  t h e  c a n o n i c a l  model s e e k s  t o  r e l a t e  two s e t s
25o f  v a r i a b l e s  i n  as  many i n d e p e n d e n t  ways as  p o s s i b l e .

Veldman n o t e s  t h a t  "The g o a l  o f  c a n o n i c a l  a n a l y s i s  i s  t o

d e f i n e  t h e  p r i m a r y  i n d e p e n d e n t  d im e n s io n s  which r e l a t e  one

s e t  o f  v a r i a b l e s  t o  a n o t h e r  s e t  o f  v a r i a b l e s .  The t e c h n i q u e

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

f i n d i n g  s e t s  o f  w e ig h t s  which w i l l  y i e l d  two c o m p o s i t e

v a r i a b l e s  (o ne  f o r  e ac h  s e t  o f  o r i g i n a l  v a r i a b l e s )  which
?6w i l l  c o r r e l a t e  m a x im a l ly . "  F u r t h e r ,  t h e s e  c o r r e l a t i o n s

may be v iew ed  a s  f a c t o r  l o a d i n g s  i n  t h a t  l a r g e  c o r r e l a t i o n

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

v a r i a b l e s  c o n t r i b u t e  more to  t h e  s e t  t h a n  do t h o s e  w i th
27s m a l l e r  c o e f f i c i e n t s .  (See  Appendix  J  f o r  a d i s c u s s i o n  o f  

t h e  c a n o n i c a l  m o d e l . )

S in c e  t h e  c a l c u l a t i o n s  a s s o c i a t e d  w i th  c a n o n i c a l  

a n a l y s i s  a r e  e x t r e m e l y  i n v o l v e d  and t im e -c o n s u m in g ,  a computer

25c r a v e n s ,  0 £ .  c i t . ,  p . 114.
2fi Donald j .  Veldman, " C h a p te r  I I ,  R e g r e s s i o n  A n a l y s i s "  

( p a r e n t h e s i s  a d d e d ) ,  FORTRAN Programming f o r  t h e  B e h a v i o r a l  
S c i e n c e s  (New York; H o l t ,  R i n e h a r t  and W in s ton ,  1 9 6 7 ) ,  p. 2.

Z^lbid., p. 10.
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program  a v a i l a b l e  f o r  t h i s  t a s k  was used t o  a n a l y z e  d a t a  

c o l l e c t e d .  The p rogram  u t i l i z e d  was d e v e lo p e d  by P r o f e s s o r

Donald J .  Veldman, U n i v e r s i t y  o f  Texas ,  and i s  e n t i t l e d  t h e
28CANONA Program .

Program  CANONA c a n  accommodate up t o  50 v a r i a b l e s  on 

e a c h  s i d e  o f  t h e  p rog ram  and t h i s  l i m i t  can  be e x te n d e d  by 

u s i n g  more t e m p o r a r y  s t o r a g e  t a p e  u n i t s .  A d e s c r i p t i o n  of  

th e  CANONA p r o c e d u r e  as  o u t l i n e d  by Veldman i s  i n d i c a t e d  

below:

1 .  F i r s t ,  a c o r r e l a t i o n  m a t r i x  RAA i s  computed 

by t h e  CORS S u b r o u t i n e  (a  s u b r o u t i n e  t o  

compute means,  s i g m a s ,  and i n t e r c o r r e l a t i o n s  

f rom  raw d a t a  on c a r d s ,  w i t h  o p t i o n a l  d a t a -  

t a p e  o u t p u t )  and t h e n  a second  d a t a - c a r d  

fo r m a t  i s  r e a d ,  r e p l a c i n g  t h e  one t h a t  

f o l lo w e d  t h e  p a r a m e t e r  C o n t r o l  C ard .  Sub­

r o u t i n e  CORS i s  a g a i n  c a l l e d  t o  compute 

c o r r e l a t i o n  m a t r i x  RBB. The raw d a t a  a r e  

t h e n  r e a d  back  i n t o  memory one s u b j e c t  a t  a 

t im e  t o  compute t h e  c r o s s - c o r r e l a t i o n  m a t r i x  

RAB.

2. The b a s i c  r e l a t i o n s h i p s  m a t r i x  RBB” ^ R^BA 

RAA” ^ RAB i s  computed n e x t  and s u b m i t t e d  t o

^^Veldman,  o£. cit., pp. 32-39.
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S u b r o u t i n e  AEVS (a  s u b r o u t i n e  t o  e x t r a c t  

r o o t s  and v e c t o r s  f rom  a s q u a r e  a sym m etr ic  

m a t r i x )  f o r  e x t r a c t i o n  o f  r o o t s  and v e c t o r s , 

s i n c e  i t  i s  an  a sy m m e tr i c  m a t r i x .  The 

v e c t o r s  r e t u r n e d  from S u b r o u t i n e  AEVS a r e  

n o rm a l i z e d  t o  form t h e  B - s id e  w e i g h t s ,  and 

a r e  t h e n  used w i t h  RAA"^ RAB t o  o b t a i n  th e  

A - s id e  w e i g h t s ,  which a r e  s u b s e q u e n t l y  

n o r m a l i z e d  a l s o .  C o r r e l a t i o n s  be tween th e  

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

on eac h  s i d e  a r e  computed n e x t .

3 .  C h i - s q u a r e  t e s t s  a r e  computed n e x t  f o r  e a c h  o f  

t h e  B c a n o n i c a l  r o o t s .  A l l  r o o t s  ( s q u a r e d  

c a n o n i c a l  c o r r e l a t i o n s ) ,  c h i - s q u a r e  v a l u e s ,  

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

v a l u e s  a r e  p r i n t e d .  A t e s t  i s  made of  each  

s u c c e s s i v e  p r o b a b i l i t y  v a l u e  a g a i n s t  a minimum 

v a l u e  d e s i g n a t e d  on t h e  P a r a m e te r  C o n t r o l  Card 

t o  d e t e r m i n e  t h e  number o f  s i g n i f i c a n t  c a n o n i c a l  

f u n c t i o n s .  The number o f  f u n c t i o n s  which exceed  

t h i s  v a lu e  w i l l  be used s u b s e q u e n t l y  i n  o u t p u t  

o f  w e ig h ts  and th e  c o m p u ta t io n  o f  c a n o n i c a l  

s c o r e s  f o r  i n d i v i d u a l  s u b j e c t s .  ( S in c e  a l l  

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

t h e i r  p r o b a b i l i t y  v a l u e s ,  t h e  c u t - o f f  f i e l d  on
29t h e  p a r a m e t e r  C o n t r o l  Card was s e t  a t  1 . 0 ( 1 0 0 0 0 ) .

onveldman, o£. cit., p. 286.



CHAPTER IV

RELATIONSHIP BETWEEN THE DECISION-MAKER,

TASK AND INDIVIDUAL-TASK INTERACTION 

DOMAINS VARIABLES AND THE SET OF 

INFORMATION-PROCESSING VARIABLES
1

The p r o c e d u r e s  used  t o  a n a l y z e  t h e  e m p i r i c a l  d a t a  

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

m aker ,  t a s k ,  and i n d i v i d u a l - t a s k  i n t e r a c t i o n  domains a r e  

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

i n  t h e  i n f o r m a t i o n - p r o c e s s i n g  domain ,  s p e c i f i c a l l y  as  t h e s e  

v a r i a b l e s  c o n c e r n  t h e  h y p o t h e s i s  t h a t  "T here  i s  a s i g n i f ­

i c a n t  r e l a t i o n s h i p  be tw een  t h e  s e t  o f  v a r i a b l e s  f rom  t h e  

d e c i s i o n - m a k e r ,  t a s k ,  and i n d i v i d u a l - t a s k  i n t e r a c t i o n  

domains and t h e  s e t  o f  d e p e n d e n t  v a r i a b l e s  f rom  th e  in f o r m ­

a t i o n - p r o c e s s i n g  d o m a in ."  A summary o f  t h e  f i n d i n g s  and 

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

I n d e p e n d e n t  V a r i a b l e s

Data was c o l l e c t e d  f o r  n i n e t e e n  v a r i a b l e s  i n  th e  

i n d e p e n d e n t  g r o u p .  The s p e c i f i c  v a r i a b l e s  i n c l u d e d  i n  th e  

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

d i s c u s s e d  i n  d e t a i l  i n  C h a p te r  I I I .  S e l e c t e d  v a r i a b l e  

m easurements  were  used  which by d e f i n i t i o n  a r e  n o t  i n d e ­

p e n d e n t  o f  e ac h  o t h e r .  I n  o t h e r  i n s t a n c e s  more t h a n  one

80
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i n s t r u m e n t  was used t o  m easure  a s p e c i f i c  v a r i a b l e .  The 

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

m easu res  was t o  o b t a i n  t h e  most  p r o m i s i n g  d a t a  f o r  a n a l y s i s .

I n c l u s i o n  of  t h e  d a t a  f rom  t h e  n o n - i n d e p e n d e n t  and 

o v e r l a p p i n g  measurements  i n  t h e  c a n o n i c a l  a n a l y s i s  would 

t e n d  t o  r e f l e c t  c a n o n i c a l  c o r r e l a t i o n  c o e f f i c i e n t s  much 

h i g h e r  t h a n  might  a c t u a l l y  be p r e s e n t .  Hence ,  a n  e f f o r t  

was made t o  e l i m i n a t e  s e l e c t e d  v a r i a b l e s  f rom a n a l y s i s  

beyond t h e  s im p le  c o r r e l a t i o n  s t a g e .  (See  A p p end ice s  N,

0 , and p ) .

A t o t a l  o f  f o u r  i n d e p e n d e n t  v a r i a b l e s  were  s e l e c t e d  

f o r  e l i m i n a t i o n  from c a n o n i c a l  a n a l y s i s .  These  were t o t a l  

p r o f e s s i o n a l  e x p e r i e n c e  p e r fo rm a n c e  r a n k  (Pg,),  t e c h ­

n i c a l  m an-hours  i n v e s t e d  (Tg) and p r o b a b i l i t y  e s t i m a t e  

( O u t c o m e ) ( J ^ ) . S p e c i f i c  r e a s o n s  f o r  e x c l u d i n g  t h e s e  m easu re ­

ments f rom  t h e  c a n o n i c a l  a n a l y s i s  a r e  as  follows*. ( 1 )  OCCE 

e x p e r i e n c e  and t o t a l  e x p e r i e n c e  s e e k s  t o  m easure  t h e  same 

v a r i a b l e  and s i n c e  OCCE e x p e r i e n c e  i s  a p a r t  o f  t o t a l  

p r o f e s s i o n a l  e x p e r i e n c e ,  i n c l u s i o n  o f  b o th  m easurem ents  

would t e n d  t o  i n d i c a t e  h i g h e r  c a n o n i c a l  c o r r e l a t i o n  c o e f ­

f i c i e n t s  t h a n  would a c t u a l l y  be p r e s e n t ;  ( 2 )  P e r fo rm a n ce  

r a n k  and p e r fo rm a n c e  in d e x  b o t h  m easure  j o b  p e r fo rm a n c e  ( P g ) .  

Hence,  b a sed  on t h e  n a t u r e  o f  t h e  m easurements  and t h e  

s im p le  c o r r e l a t i o n s  w i t h  eac h  o f  t h e  d e p e n d e n t  m e a s u r e s ,  

t h e  p e r f o r m a n c e  ind ex  was c h o se n  f o r  c a n o n i c a l  a n a l y s i s ;

( 3 )  T e c h n i c a l  man-hours  i n v e s t e d  and t h e  s c o p e  and c o m p l e x i t y
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r a t i n g  f o r  e a c h  t a s k  b o th  m easure  t h e  same v a r i a b l e  ( T ^ ) .  

T h e r e f o r e ,  t e c h n i c a l  m an-hours  was e l i m i n a t e d  f rom  c a n o n ­

i c a l  a n a l y s i s ;  (4) P r o b a b i l i t y  o f  outcome was e l i m i n a t e d  

b e c a u s e  by d e f i n i t i o n  t h e  m easu re  was n o t  i n d e p e n d e n t  o f  

o t h e r  m ea su re s  t h a t  were  r e t a i n e d  i n  t h e  s t u d y .

D ependen t  V a r i a b l e s

The i n f o r m a t i o n - p r o c e s s i n g  domain c o n s i s t s  o f  f o u r  

g ro u p s  o f  v a r i a b l e s .  These  a r e :  s e a r c h  f o r  i n f o r m a t i o n ,

r e c e i p t  o f  i n f o r m a t i o n  e l e m e n t s ;  e v a l u a t i o n ,  and i n t e g r a t i o n .  

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

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

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

i n  d e t a i l  i n  C h a p te r  I I I .

S e l e c t e d  m easurem ents  were  e x c l u d e d  f rom  c a n o n i c a l  

a n a l y s i s  b e c a u s e  t h e y  a r e  by d e f i n i t i o n  n o t  in d e p e n d e n t  o f  

o t h e r  m ea su re s  r e t a i n e d  i n  t h e  c a n o n i c a l  a n a l y s i s .  T o t a l  

s o u r c e s  s o u g h t  s e e k  t o  m easure  t h e  same v a r i a b l e  ( l ^ )  as  t h e  

m easu re s  s o u r c e s  so u g h t  ( i n t e r n a l )  and s o u r c e s  so u g h t  

( e x t e r n a l ) .  T o t a l  s e a r c h  h ou rs  i s  n o t  i n d e p e n d e n t  o f  s e a r c h  

i n v e s t m e n t  ( h o u r s / s o u r c e ) .  Competency r e l i a b i l i t y  (mean 

r a t i n g  t o t a l  e l e m e n t s )  i s  n o t  i n d e p e n d e n t  o f  competency 

r e l i a b i l i t y  (mean r a t i n g - r e j e c t e d  e l e m e n t s )  and com petency  

r e l i a b i l i t y  (mean r a t i n g - a c c e p t e d  e l e m e n t s )  which were 

r e t a i n e d  i n  t h e  s t u d y .  R e le v a n c e  t o  t a s k  (mean r a t i n g - t o t a l  

e l e m e n t s )  i s  n o t  i n d e p e n d e n t  of  r e l e v a n c e  t o  t a s k  (mean



83
r a t i n g - r e j e c t e d  e l e m e n t s )  and r e l e v a n c e  t o  t a s k  (mean r a t i n g -  

a c c e p t e d  e l e m e n t s )  which were  r e t a i n e d  i n  t h e  s t u d ^ .  Image 

s t a t e  (mean r a t i n g - t o t a l  e l e m e n t s )  i s  n o t  i n d e p e n d e n t  o f  

image s t a t e  (mean r a t i n g - r e j e c t e d  e le m e n t s  and image s t a t e  

(mean r a t i n g - a c c e p t e d  e l e m e n t s )  which  were r e t a i n e d  i n  t h e  

s t u d y .  E v a l u a t i o n  i n v e s tm e n t  ( a v e r a g e  h o u r s / r e j e c t e d  e l e m e n t s )  

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

a r e  n o t  i n d e p e n d e n t  o f  e v a l u a t i o n  i n v e s tm e n t  ( t o t a l  e v a l u a t i o n  

h o u r s )  w hich  was r e t a i n e d  i n  t h e  s t u d y .

The change  i n  image s t a t e  i n d e x  i s  by d e f i n i t i o n  t h e  

d i f f e r e n c e  be tw een  t h e  image s t a t e  of  t h e  r e s e a r c h  s u b j e c t  

a t  t h e  b e g i n n i n g  o f  t h e  t a s k  and h i s  image s t a t e  a t  t h e  

c o m p l e t i o n  o f  t h e  t a s k ;  t h a t  i s ,  i f  t h e  image s t a t e  i s  assumed 

t o  be z e r o  ( p e r f e c t )  a t  t h e  c o m p l e t i o n  o f  t h e  t a s k  ( t h i s  

c o n c e p t  was d i s c u s s e d  i n  C h a p te r  I I I )  t h e n  t h e  image s t a t e  

ch an ge  i s  e q u a l  t o  t h e  v a l u e  o f  t h e  image s t a t e  a t  t h e  b e g i n ­

n i n g  o f  t h e  t a s k .  S i n c e  t h i s  f a c t  c aused  b o th  t h e  i n d e p e n d e n t  

v a r i a b l e ,  image s t a t e  i n d e x ,  and t h e  d e p en d e n t  v a r i a b l e ,  image 

s t a t e  c h a n g e ,  t o  be t h e  same,  t h e  d e p e n d e n t  v a r i a b l e  was 

e x c l u d e d  f rom  t h e  c a n o n i c a l  a n a l y s i s .

M easures  o f  c o n t r i b u t i o n  t o  r e s u l t  and r e l e v a n c e  t o  

t a s k  were  d e s i g n e d  t o  m easure  d i f f e r e n t  i t e m s .  The c o n t r i ­

b u t i o n  t o  r e s u l t  m easure  was d e s i g n e d  t o  r a t e  t h e  c o n t r i b u t i o n  

o f  a g i v e n  i n f o r m a t i o n  e le m e n t  t o  t h e  f i n a l  r e s u l t  o f  t h e  

p ro b lem .  Each r e s e a r c h  s u b j e c t  was i n s t r u c t e d  t o  a t t e m p t  t o  

make t h i s  r a t i n g  a t  t h e  t im e  o f  h i s  a c c e p t / r e j e c t  d e c i s i o n .
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The r e l e v a n c e  t o  t a s k  m easure  was d e s ig n e d  t o  i n d i c a t e  t h e  

d e g r e e  o f  r e l e v a n c y  t h a t  a s p e c i f i c  i n f o r m a t i o n  e le m e n t  has 

w i t h  r e s p e c t  t o  t h e  t a s k  a t  hand.  However, t h e  c o r r e l a t i o n  

b e tw een  r e l e v a n c e  o f  a c c e p t e d  e le m e n t s  and c o n t r i b u t i o n  t o  

r e s u l t s  o f  a c c e p t e d  e le m e n t s  was .4872 (See  Appendix  0 ) .  

T h e r e f o r e ,  t h e  c o n t r i b u t i o n  t o  r e s u l t  m easure  was n o t  i n c lu d e d  

i n  c a n o n i c a l  a n a l y s i s .

C o r r e l a t i o n  o f  I n d e p e n d e n t  V a r i a b l e s  w i th  D ependent  V a r i a b l e s  

The s e t  o f  v a r i a b l e s  from t h e  d e c i s i o n - m a k e r ,  t a s k ,  

and i n d i v i d u a l - t a s k  i n t e r a c t i o n  domains were found t o  be 

h i g h l y  c o r r e l a t e d  w i t h  t h e  s e t  o f  d e p en d e n t  v a r i a b l e s  from 

t h e  i n f o r m a t i o n - p r o c e s s i n g  domain. The c a n o n i c a l  c o r r e l a t i o n  

c o e f f i c i e n t  be tw een  t h e  in d e p e n d e n t  s e t  o f  v a r i a b l e s  and t h e  

d e p e n d e n t  s e t  o f  v a r i a b l e s  was 0 .8 7 1 8  and was s i g n i f i c a n t  a t  

a n  a l p h a  l e v e l  o f  0 . 0 0 0 .  Cravens a l s o  found  t h e  s e t  of 

i n d e p e n d e n t  v a r i a b l e s  drawn from th e  i n d i v i d u a l ,  task ,-  and 

i n d i v i d u a l - t a s k  i n t e r a c t i o n  domains t o  be h i g h l y  c o r r e l a t e d  

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

The c a n o n i c a l  c o r r e l a t i o n  c o e f f i c i e n t  b e tw een  th e  in d e p e n d e n t  

and d e p e n d e n t  s e t  i n  h i s  s t u d y  was 0 .9 4 0  and was s i g n i f i c a n t  

a t  an a lp h a  l e v e l  o f  0 . 0 0 1 . ^

A h ig h  c a n o n i c a l  c o r r e l a t i o n  be tween t h e  s e t  o f  i n d e ­

p e n d e n t  v a r i a b l e s  and t h e  s e t  o f  d e p en den t  v a r i a b l e s  s u g g e s t s

David W. C ra v e n s ,  "An E x p l o r a t o r y  S tu d y  of  I n d i v i d u a l  
I n f o r m a t i o n  P r o c e s s i n g  and D e c i s i o n  Making" ( u n p u b l i s h e d  
d i s s e r t a t i o n ,  I n d i a n a  U n i v e r s i t y ,  1 967) ,  p. 120.



85
t h a t  t h e r e  i s  a s i g n i f i c a n t  r e l a t i o n s h i p  be tw een  t h e  two

2
s e t s  o f  v a r i a b l e s .  S in c e  Cravens  found  t h e  two s e t s  o f

v a r i a b l e s  t o  be h i g h l y  c o r r e l a t e d  a l s o  and s i n c e  t h e  v a r i a b l e s
‘ 3s e l e c t e d  as  p o t e n t i a l  c o r r e l a t e s  i n  t h e  Cravens s t u d y  and i n

t h i s  s t u d y  have been  found i n  p r e v i o u s  r e s e a r c h  s t u d i e s  t o

im pinge  upon i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r  as r e f l e c t e d  i n

C h a p te r  I I ,  t h i s  i s  n o t  an  u n e x p e c te d  f i n d i n g .

As i n d i c a t e d  by Veldman, "The g o a l  o f  c a n o n i c a l

a n a l y s i s  i s  t o  d e f i n e  t h e  p r im a r y  i n d e p e n d e n t  d im e n s io n s

which  r e l a t e  one s e t  o f  v a r i a b l e s  t o  a n o t h e r  s e t  o f  v a r i a b l e s .

The t e c h n i q u e  i s  p r i m a r i l y  d e s c r i p t i v e ,  a l t h o u g h  t h e  method

used  i n v o l v e s  f i n d i n g  s e t s  of w e ig h ts  which w i l l  y i e l d  two

c o m p o s i t e  v a r i a b l e s  (one  f o r  e a c h  s e t  o f  o r i g i n a l  v a r i a b l e s )

which w i l l  c o r r e l a t e  m ax im a l ly .  The o u t p u t  of  a c a n o n i c a l

a n a l y s i s  s h o u ld  s u g g e s t  answ ers  t o  q u e s t i o n s  c o n c e r n i n g  t h e

number of  ways i n  which th e  two s e t s  o f  m easures  a r e  r e l a t e d ,

t h e  s t r e n g t h s  o f  t h e  r e l a t i o n s h i p s ,  and t h e  n a t u r e  o f  th e

r e l a t i o n s h i p s  s o  d e f i n e d . " ^  The n a t u r e  o f  a s s o c i a t i o n s  o f

t h e  i n d e p e n d e n t  v a r i a b l e s  and d e p e n d e n t  v a r i a b l e s  i n  t h e

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

Task  r e s u l t  r a t i n g  had t h e  h i g h e s t  c o r r e l a t i o n  ( - 0 . 5 1 3 8 )

w i t h  t h e  i n d e p e n d e n t  c o m p o s i te  v a r i a b l e  o f  any o f  t h e  m easures

w i t h i n  t h e  i n d e p e n d e n t  s e t .  Task r e s u l t  r a t i n g  i s  a n  a t t e m p t

2 '

C r a v e n s ,  o£ .  c i t . , p . 120.

^ I b i d . , pp.  100-114 .

^Donald  J .  Veldman,  FORTRAN Programming f o r  t he B e h a v i o r a l  
S c i e n c e s  (New York: H o l t ,  R i n e h a r t  and W ins ton ,  1967) ,  pT 282.
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t o  e v a l u a t e  t h e  r e s u l t s  o f  e a c h  t a s k  i n  t e r m s  of  t h e  t a s k  

o b j e c t i v e s  and c o n s t r a i n t s .  Very good r e s u l t s  would be 

r e f l e c t e d  i n  te rm s  o f  t h e  d e g r e e  t o  which p o s i t i v e  s t a t e ­

ments c a n  be made r e g a r d i n g  t h e  s o l u t i o n ,  u s i n g  t h e  o b j e c ­

t i v e s  and c o n s t r a i n t s  as a b a se  o f  r e f e r e n c e .  Thus,  s u c c e s s ­

f u l  t a s k  r e s u l t s  a p p e a r  t o  be p o s i t i v e l y  a s s o c i a t e d  w i th  t h e  

i n d e p e n d e n t  c a n o n i c a l  c o m p o s i te  v a r i a b l e  which  i n  t u r n  i s  

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

v a r i a b l e .

I n  t h e  C ra v en s^  s t u d y  i n f o r m â t i o n - p r o c e s s i n g  e f f i c i e n c y  

( IPE )  in d e x  had t h e  h i g h e s t  c o r r e l a t i o n  ( 0 . 8 0 1 )  w i t h  t h e  

i n d e p e n d e n t  c o m p o s i t e  v a r i a b l e  o f  any  o f  t h e  m easu res  w i t h i n  

t h e  i n d e p e n d e n t  s e t .  S in c e  th e  IPE in d e x  was measured  i n  

te rm s o f  d e c i s i o n  t im e  d i v i d e d  by d e c i s i o n  q u a l i t y  ( s e e  

Appendix  D ) , t h e  h i g h e r  t h e  IPE in d e x  t h e  low er  t h e  i n f o r m a ­

t i o n - p r o c e s s i n g  e f f i c i e n c y .  Hence ,  a h ig h  v a l u e  of  t h e  IPE 

i n d e x  r e f l e c t s  a r e l a t i v e l y  low i n f o r m a t i o n - p r o c e s s i n g  

e f f i c i e n c y .

p r e c i s i o n  o f  d e f i n i t i o n  had t h e  se co n d  h i g h e s t  c o r r e ­

l a t i o n  ( - 0 . 4 4 6 5 )  w i t h  t h e  i n d e p e n d e n t  c o m p o s i t e  v a r i a b l e .

A w e l l - d e f i n e d  t a s k  i s  one where  t h e  o b j e c t i v e s  and c o n s t r a i n t s  

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

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

i s  one where  t h e  p r o b l e m - s o l v e r  does n o t  know what i s  r e q u i r e d

^Cravens, og. cit., pp. 128-32.
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i n  te rm s  o f  t a s k  o b j e c t i v e s  and c o n s t r a i n t s .  T h is  r e s u l t  

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

o b j e c t i v e s  and c o n s t r a i n t s  o f  a t a s k  a r e  d e f i n e d ,  i s  a key 

c o n t r i b u t o r  t o  t h e  i n d e p e n d e n t  s e t .

The i n d i v i d u a l ' s  image s t a t e  in d e x  had t h e  second  

h i g h e s t  c o r r e l a t i o n  ( 0 . 3 9 7 )  w i th  t h e  i n d e p e n d e n t  co m p o s i te  

v a r i a b l e  i n  t h e  C ra v en s  s t u d y ,  i n  t h e  c u r r e n t  s t u d y  t h e  

i n d i v i d u a l ' s  image s t a t e  in d e x  had t h e  s e v e n t h  h i g h e s t  

c o r r e l a t i o n  ( 0 . 3 0 3 9 )  w i t h  t h e  i n d e p e n d e n t  c o m p o s i t e  v a r i a b l e .  

The image s t a t e  i n d e x  o f  an i n d i v i d u a l  f o r  a g i v e n  t a s k  

r e f e r s  t o  t h e  combined s t a t e  o f  knowledge c o n c e r n i n g  a t a s k  

a t  i t s  o u t s e t .  The lo w e r  t h e  v a l u e  o f  t h e  i n d e x ,  t h e  h i g h e r  

i s  t h e  i n d i v i d u a l ' s  s t a t e  o f  knowledge w i th  an  in d e x  o f  z e r o  

r e f l e c t i n g  a s t a t e  o f  p e r f e c t  know ledge .

R i s k - t a k i n g  p r o p e n s i t y  i n d e x  had th e  t h i r d  h i g h e s t  

c o r r e l a t i o n  ( - 0 . 3 9 9 1 )  w i t h  t h e  i n d e p e n d e n t  c a n o n i c a l  c o m p o s i te  

v a r i a b l e .  A r e l a t i v e l y  h ig h  v a l u e  o f  t h e  r i s k - t a k i n g  p r o p e n ­

s i t y  in d e x  i s  i n t e n d e d  t o  i d e n t i f y  a r i s k - e v a d e r .  Hence,  

i n d i v i d u a l s  w i t h  c o n s e r v a t i v e  t e n d e n c i e s  ( a s  m easured  by t h e  

RTF i n d e x )  a r e  a s s o c i a t e d  w i t h  h ig h  v a l u e s  o f  t h e  i n d e p e n d e n t  

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

s e t .

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

t i o n  ( - 0 . 3 7 2 7 )  w i t h  t h e  i n d e p e n d e n t  c o m p o s i t e  v a r i a b l e .  The

6 Cravens, og. cit., p. 132.
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W o n d er l ic  P e r s o n n e l  T e s t  was u t i l i z e d  a s  an  i n t e l l e c t i v e  

m ea su re .  Hence ,  a h ig h  c o r r e l a t i o n  be tw een  i n t e l l e c t i v e  

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

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

c a n o n i c a l  s y s t e m .  T h e r e f o r e ,  a l i n k a g e  i s  p r o v id e d  be tw een  

t h e  i n t e l l e c t i v e  a p t i t u d e  v a r i a b l e  and v a r i a b l e  m easu res  i n  

t h e  d e p e n d e n t  s e t .  I n  t h e  C ra v en s^  s t u d y ,  i n t e l l e c t i v e  

a p t i t u d e  made a r e l a t i v e l y  m odes t  c o n t r i b u t i o n  t o  t h e  

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

The s t r e n g t h  o f  t h e  r e l a t i o n s h i p  of  e a c h  o f  t h e  

r e m a i n i n g  e l e v e n  i n d e p e n d e n t  v a r i a b l e  m easures  i s  r e f l e c t e d  

by t h e  c o m p o s i t e  c o r r e l a t i o n  c o e f f i c i e n t  shown i n  T a b le  I .

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

v a r i a b l e s  found  i n  t h i s  s t u d y  w i t h  t h o s e  found  i n  t h e  Cravens 

s t u d y  i s  p r e s e n t e d  i n  T a b le  I I I .

Competency r e l i a b i l i t y  ( a c c e p t e d  e l e m e n t s )  had t h e  

h i g h e s t  c o r r e l a t i o n  ( - 0 . 7 6 2 3 )  w i t h  t h e  d e p e n d e n t  c o m p o s i t e  

v a r i a b l e  o f  any  of  t h e  m easu re s  w i t h i n  t h e  d e p e n d e n t  s e t .  

Competency r e l i a b i l i t y  i s  t h e  r e s u l t  o f  t h e  d e c i s i o n - m a k e r ' s  

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

s o u r c e  was c o n s i d e r e d  t o  be h i g h l y  r e l i a b l e ,  t h e n  t h i s  

r a t i n g  was r e l a t i v e l y  h i g h .  A l t e r n a t i v e l y ,  i f  t h e  r e l i a b i l i t y  

o f  t h e  s o u r c e  o f  t h e  i n f o r m a t i o n  e le m e n t  was c o n s i d e r e d  t o  be 

low, t h e  com petency  r e l i a b i l i t y  r a t i n g  was low.

^Cravens, og. cit., p. 130.
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TABLE I

COMPOSITE CORRELATIONS FOR INDEPENDENT MEASURES 

IN DECREASING ORDER OF MAGNITUDE

C o r r e l a t i o n :
V a r i a b l e  Measure  V a r i a b l e  and Composite

( ^ x i  X*)

1. Task R e s u l t  R a t i n g -0.5138
2, p r e c i s i o n  o f  D e f i n i t i o n -0.4465
3. R i s k - T a k i n g  P r o p e n s i t y -0.3991
4. I n t e l l e c t i v e  A p t i t u d e  (W o n d e r l ic  

S c o r e ) -0.3727
5. O r d i n a l  P o s i t i o n  o f  Task 0.3405
6. Job  P e r fo rm a n c e  In d ex 0.3339
7. Image S t a t e  In d ex 0.3039
8. Time Span (Days) 0.1950
9. M ajor  O u tp u t  Code -0.1612
10. Scope and C o m p le x i ty  R a t i n g 0.1333
11. I n f o r m a t i o n  P r o c e s s i n g  E f f i c i e n c y  

I n d e x -0.1219
12. Task F u n c t i o n 0.1175
13. OCCE E x p e r ie n c e 0.0760
14. I n t e r e s t  i n  Task R a t i n g -0.0622
15. OCCE F i e l d  Code 0.0413



90
g

Cravens  found s o u r c e s  s o u g h t  ( i n t e r n a l )  t o  have t h e  

h i g h e s t  c o r r e l a t i o n  ( 0 .6 3 4 2 )  w i t h  t h e  d e p en d e n t  c o m p o s i t e  

v a r i a b l e .  Thus,  t h e  s t r e n g t h  o f  t h e  r e l a t i o n s h i p  o f  s o u r c e s  

so u g h t  ( i n t e r n a l )  w i t h  t h e  i n d e p e n d e n t  c o r r e l a t i o n  c o m p o s i te  

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

R e le v a n c e  t o  t a s k  ( a c c e p t e d  e l e m e n t s )  had t h e  second  

h i g h e s t  c o r r e l a t i o n  ( - 0 . 5 8 8 2 )  w i t h  t h e  d e p e n d e n t  c o m p o s i t e  

v a r i a b l e .  F o r  e a c h  i n f o r m a t i o n  e le m e n t  t h e  d e c i s i o n - m a k e r  

r a t e d  t h e  e le m e n t  as  t o  t h e  d e g r e e  o f  r e l e v a n c y  t h a t  t h i s  

p a r t i c u l a r  i n f o r m a t i o n  e l e m e n t  had w i th  r e s p e c t  t o  a g i v e n
Q

t a s k .  I n  t h e  Cravens  s t u d y  r e l e v a n c e  t o  t a s k  ( a c c e p t e d  

e l e m e n t s )  had t h e  f o u r t h  h i g h e s t  c o r r e l a t i o n  ( - 0 . 3 3 3 6 )  w i t h  

t h e  d e p e n d e n t  c o m p o s i t e  v a r i a b l e .  Hence ,  t h e  s t r e n g t h  of  

r e l a t i o n s h i p  of  r e l e v a n c e  t o  t a s k  ( a c c e p t e d  e l e m e n t s )  w i t h  t h e  

d e p en d e n t  c a n o n i c a l  c o m p o s i t e  v a r i a b l e  was n o t  as  s t r o n g  i n  

t h e  C ravens  s t u d y  as i s  t h e  r e l a t i o n s h i p  i n  t h e  c u r r e n t  s t u d y .

Image s t a t e  c o n f l i c t  ( a c c e p t e d  e l e m e n t s )  had t h e  

t h i r d  h i g h e s t  c o r r e l a t i o n  ( 0 . 5 7 1 6 )  w i t h  t h e  dependen t ,  com po s i te  

v a r i a b l e .  Image s t a t e  c o n f l i c t  i s  a measure  o f  t h e  i n f l u e n c e  

of  a p a r t i c u l a r  i n f o r m a t i o n  e l e m e n t  on t h e  d e c i s i o n - m a k e r ' s  

s t a t e  o f  knowledge c o n c e r n i n g  a t a s k .  A r e l a t i v e l y  h igh  

r a t i n g  i n d i c a t e s  h ig h  c o n f l i c t ;  w h e r e a s ,  a r e l a t i v e l y  low 

r a t i n g  i n d i c a t e s  low c o n f l i c t  be tw een  an i n f o r m a t i o n  e le m e n t

O

C r a v e n s ,  o£. cit., p. 131.
^ I b i d .
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and t h e  d e c i s i o n - m a k e r ' s  image s t a t e .  Cravens^® found  image 

s t a t e  c o n f l i c t  ( a c c e p t e d  e l e m e n t s )  t o  have t h e  s e v e n t h  h i g h e s t  

c o r r e l a t i o n  ( 0 . 2 1 1 0 ) w i t h  t h e  d e p e n d e n t  c o m p o s i t e  v a r i a b l e ;  

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

v a r i a b l e  i n  h i s  s t u d y  as  opposed  t o  t h i s  s t u d y .

S e a r c h  i n v e s tm e n t  ( h o u r s / s o u r c e )  had t h e  f o u r t h  h i g h e s t  

c o r r e l a t i o n  (0.3260) w i t h  t h e  d e p e n d e n t  c o m p o s i t e  v a r i a b l e .  

S e a r c h  i n v e s t m e n t  i s  d e f i n e d  as  t h a t  p o r t i o n  o f  t h e  d e c i s i o n ­

m a k e r ' s  e f f o r t  up t o  t h e  p o i n t  t h a t  he had r e c e i v e d  one o r  

more e l e m e n t s  o f  i n f o r m a t i o n .  At t h e  t im e  t h a t  he b eg an  t o  

e v a l u a t e  i n f o r m a t i o n  r e c e i v e d ,  t h e  t im e  was e n t e r e d  i n  t h e  

D i a r y  o f  I n f o r m a t i o n  E lem en ts  (Appendix  I ) .  S e a r c h  i n v e s t ­

ment ( h o u r s / s o u r c e )  had t h e  v e r y  l o w e s t  c o r r e l a t i o n  (0.0352) 
i n  t h e  C ra v en s^ ^  s t u d y .  S e a r c h  in v e s tm e n t  ( h o u r s / s o u r c e )  i s

a key  c o n t r i b u t o r  t o  t h e  d e p e n d e n t  s e t  i n  t h e  c u r r e n t  s t u d y ;
12w hereas  i n  t h e  C ravens  s t u d y  t h i s  v a r i a b l e  made a r e l a t i v e l y  

modest  c o n t r i b u t i o n  t o  t h e  d e p e n d e n t  s e t .

The a s s o c i a t i o n  and s t r e n g t h  o f  t h e  r e l a t i o n s h i p s  of  

e a c h  o f  t h e  r e m a in i n g  n i n e  d e p e n d e n t  v a r i a b l e  m easu re s  a r e  

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

T ab le  I I .  A c o m p a r iso n  o f  t h e  c o m p o s i te  c o r r e l a t i o n s  f o r  

d e p e n d e n t  v a r i a b l e s  found  i n  t h i s  s t u d y  w i t h  t h o s e  found i n  

t h e  C r a v e n s '  s t u d y  i s  p r e s e n t e d  i n  T ab le  IV.

^^Cravens, op. cit., p. 131.
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TABLE II
COMPOSITE CORRELATIONS FOR DEPENDENT MEASURES 

IN DECREASING ORDER OF MAGNITUDE

V a r i a b l e  Measure
C o r r e l a t i o n :  

V a r i a b l e  and Composi te
--------------- ( ^ i  y " ') ' -----------

1 . Competency R e l i a b i l i t y  
(A c ce p te d  E le m e n t s ) -0 .7 6 2 3

2 . R e le v a n c e  t o  Task  (A ccep ted  
E le m e n t s ) - 0 .5 8 8 2

3 . Image S t a t e  C o n f l i c t  
(A c ce p te d  E le m e n t s ) 0 .5716

4 . S e a r c h  I n v e s t m e n t  ( H o u r s /S o u r c e ) 0 .3 26 0

5. R e j e c t e d  E le m e n ts  P r o c e s s e d 0.2807

6 . E v a l u a t i o n  I n v e s t m e n t  (H ours ) 0 .2095

7. S o u r c e s  Sough t  ( I n t e r n a l ) 0 .1941

8 . Competency R e l i a b i l i t y  ( R e j e c t e d  
E le m e n ts ) 0 .1181

9. R e le v a n c e  t o  Task  ( R e j e c t e d  
E le m e n ts ) 0 .1092

1 0 . Image S t a t e  C o n f l i c t  ( R e j e c t e d  
E le m e n t s ) 0 .09 8 1

1 1 . A ccep ted  E lem en ts  P r o c e s s e d 0 .0 9 6 2

1 2 . S o u r c e s  Sough t  ( E x t e r n a l ) 0 . 0 2 2 2

13. I n t e g r a t i o n  I n v e s t m e n t  (H ours ) - 0 .0 1 0 8
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TABLE III

COMPARISON OF COMPOSITE CORRELATIONS FOR 

INDEPENDENT MEASURES WITH THE CRAVENS STUDY

V a r i a b l e  M easure
C u r r e n t  S tu d y
C o r r e l a t i o n :  
V a r i a b l e  and 

C om posi te

C ravens  S tu d y
C o r r e l a t i o n :  
v a r i a b l e  and 

C om posi te

I . Task R e s u l t  R a t i n g
( ^ x i  X*)
- 0 . 5 1 3 8

( ^ x i  x * ) ^  
0 .36 3 8

2 . p r e c i s i o n  o f  D e f i n i t i o n - 0 .4 4 6 5 - 0 . 1 0 0 2

3. R i s k - T a k i n g  P r o p e n s i t y - 0 .3 9 9 1 - 0 .2 7 3 2

4 . I n t e l l e c t i v e  A p t i t u d e - 0 .3 7 2 7 0 .1162

5. O r d i n a l  P o s i t i o n  o f  Task 0 .3 4 05 - 0 .0 0 9 0

6 . Job  P e r f o r m a n c e  Ind ex 0 .33 3 9 0 .1642

7. Image S t a t e  in d e x 0 .3 0 3 9 0 .3966

8 . Time Span (Days) 0 .1 9 5 0 0 .0750

9. M a jo r  O u tp u t  Code - 0 .1 6 1 2 ( n o t  i n c l u d e d  
i n  t h i s  s t u d y )

1 0 . Scope and C o m p le x i ty  
R a t i n g  In d e x 0 .1333 - 0 .0 9 6 0

1 1 . I n f  orma t  i o n - p r o c e s s i n g  
E f f i c i e n c y - 0 .1 2 1 9 - 0 .7 0 0 5

1 2 . Task  F u n c t i o n 0 .1175 ( n o t  i n c l u d e d  
i n  t h i s  s t u d y )

13. OCCE E x p e r i e n c e 0 .0 7 6 0 * - 0 .0 3 8 4

14. I n t e r e s t  i n  T ask  R a t i n g - 0 .0 6 2 2 - 0 .1 5 0 0

15. OCCE F i e l d  Code 0 .0413 ( n o t  i n c l u d e d  
i n  t h i s  s t u d y )

*ARAC E x p e r i e n c e  i n c l u d e d  i n  t h e C ravens  s t u d y .

Cravens, o£. cit., 131.
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TABLE IV

COMPARISON OF COMPOSITE CORRELATIONS FOR 

DEPENDENT MEASURES WITH THE CRAVENS STUDY

I.

V a r i a b l e  Measure

Competency R e l i a b i l i t y  
(A c cep ted  E le m e n t s )

C u r r e n t  Study
C o r r e l a t i o n ;  
V a r i a b l e  and 

Compos i t e

(ryi / )

-0.7623

Cravens S tud y
C o r r e l a t i o n :  
V a r i a b l e  and 

Composite

-0.0568
2. R e le v a n c e  t o  Task 

( A c ce p te d  E le m e n ts ) -0.5882 -0.3360
3. Image S t a t e  C o n f l i c t  

(A c ce p te d  E le m e n t s ) 0.5716 0.2110
4. S e a r c h  I n v e s t m e n t  

( h o u r s / s o u r c e ) 0.3260 0.0352
5. R e j e c t e d  E lem e n ts  

p r o c e s s e d 0.2807 0.0720
6. E v a l u a t i o n  I n v e s t m e n t  (H o urs )  0.2095 0.3352
7. S o u rc e s  Sough t  ( I n t e r n a l ) 0.1941 0.6342
8. Competency R e l i a b i l i t y  

( R e j e c t e d  E le m e n t s ) 0.1181 0.4249
9. R e le v a n c e  t o  Task 

( R e j e c t e d  E le m e n ts ) 0.1092 0.2734
10. Image S t a t e  C o n f l i c t  

( R e j e c t e d  E le m e n t s ) 0.0981 0.0983
11. A ccep ted  E lem e n ts  

p r o c e s s e d 0.0962 -0.2793
12. S o u rc e s  Sough t  ( E x t e r n a l ) 0.0222 0.1482
13. I n t e g r a t i o n  I n v e s t m e n t ( H o u r s )  -0.0108 0.2109

C r a v e n s ,  0£. cit., p. 131,
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Summary o f  R e s u l t s

The s e t  o f  v a r i a b l e s  f rom th e  d e c i s i o n - m a k e r ,  t a s k ,  

and i n d i v i d u a l - t a s k  i n t e r a c t i o n  domains were found  t o  be 

h i g h l y  c o r r e l a t e d  w i th  t h e  s e t  o f  d e p e n d e n t  v a r i a b l e s  from 

t h e  i n f o r m a t i o n - p r o c e s s i n g  domain.  The c a n o n i c a l  c o r r e l a ­

t i o n  c o e f f i c i e n t  be tween  t h e  i n d e p e n d e n t  and d e p e n d e n t  s e t  

o f  v a r i a b l e s  was 0.8718 and was s i g n i f i c a n t  a t  t h e  a lp h a  

l e v e l  o f  0.000. F i n d i n g s  o f  t h i s  s t u d y  a r e  c o n s i s t e n t  w i th  

t h e  f i n d i n g s  o f  t h e  Cravens  s t u d y .  He found t h e  c a n o n i c a l  

c o r r e l a t i o n  c o e f f i c i e n t  b e tw een  t h e  i n d e p e n d e n t  and d e p end en t  

s e t  t o  be 0.940 and was s i g n i f i c a n t  a t  an  a lp h a  l e v e l  of  

0 . 00 1 .

Task r e s u l t  r a t i n g ,  p r e c i s i o n  o f  d e f i n i t i o n ,  r i s k -  

t a k i n g  p r o p e n s i t y ,  and i n t e l l e c t i v e  a p t i t u d e  were t h e  key 

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

v a r i a b l e  and competency r e l i a b i l i t y  ( a c c e p t e d  e l e m e n t s ) ,  

image s t a t e  c o n f l i c t s  ( a c c e p t e d  e l e m e n t s ) ,  and s e a r c h  i n v e s t ­

ment ( h o u r s / s o u r c e )  were t h e  key c o n t r i b u t o r s  t o  t h e  dep en d en t  

s e t  c o m p o s i t e  c o r r e l a t i o n  v a r i a b l e .

Based on t h e  r e l a t i v e l y  h igh  c a n o n i c a l  c o r r e l a t i o n  

be tw een  t h e  in d e p e n d e n t  and d e p e n d e n t  s e t s  o f  v a r i a b l e s ,  one 

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

t i o n s h i p  be tw een  th e  s e t  o f  in d e p e n d e n t  v a r i a b l e s  f rom  th e  

d e c i s i o n ,  t a s k ,  and i n d i v i d u a l - t a s k  i n t e r a c t i o n  domains and 

th e  s e t  o f  d e p en d e n t  v a r i a b l e s  from t h e  i n f o r m a t i o n - p r o c e s s i n g  

domain .
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The r e s u l t s  of  t h i s  s t u d y  s u g g e s t  t h e  f o l l o w i n g  

d e s c r i p t i o n  o f  an  i n d i v i d u a l  r e s e a r c h  s u b j e c t ' s  i n f o r m a t i o n -  

p r o c e s s i n g  b e h a v i o r .  I n d i v i d u a l s  who t e n d  t o  be r i s k - t a k e r s  

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

where  t h e  r e s u l t s  a r e  r a t e d  r e l a t i v e l y  h ig h  and t h e  p r e c i s i o n  

o f  d e f i n i t i o n  i s  w e l l - d e f i n e d ,  t e n d  t o  p l a c e  a h ig h  v a l u e  on 

t h e  co m pe tency  and r e l i a b i l i t y  o f  a c c e p t e d  i n f o r m a t i o n  

e l e m e n t s ;  t e n d  t o  p l a c e  a r e l a t i v e l y  h ig h  v a l u e  on t h e  r e l e ­

v a n c y  t o  t h e  t a s k  o f  a c c e p t e d  i n f o r m a t i o n  e l e m e n t s ;  and spend 

r e l a t i v e l y  l a r g e  amounts o f  t im e  s e a r c h i n g  f o r  i n f o r m a t i o n .



CHAPTER V

RELATIONSHIP BETWEEN SELECTED VARIABLES WITHIN THE 

DECISION-MAKER, TASK, AND INTERACTION VARIABLES 

(INDEPENDENT GROUP) AND THE INFORMATION- 

PROCESSING VARIABLES (DEPENDENT GROUP)

C h a p te r  V d e s c r i b e s  t h e  p r o c e d u r e s  used  t o  a n a l y z e  

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

h y p o t h e s e s .  These h y p o th e s e s  a r e :  (1 )  Years  o f  e x p e r i e n c e

and p e r fo rm a n c e  on t h e  p r e s e n t  j o b  a r e  i d i o s y n c r a t i c  c h a r a c ­

t e r i s t i c s  o f  t h e  d e c i s i o n - m a k e r  which  s i g n i f i c a n t l y  i n f l u e n c e  

an  i n d i v i d u a l ' s  i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r ;  ( 2 )  C h a r a c ­

t e r i s t i c s  o f  t h e  d e c i s i o n - m a k e r  and h i s  i n t e r a c t i o n  w i t h  t h e  

t a s k  a r e  b e t t e r  c o r r e l a t e s  o f  i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r  

t h a n  a r e  t a s k  v a r i a b l e s ;  and (3 )  The c o r r e l a t i o n  b e tw een  t h e  

i n d e p e n d e n t  v a r i a b l e s  ( t a s k  and i n d i v i d u a l / t a s k ,  s c o p e  and 

c o m p l e x i t y ,  t im e  s p a n ,  u n c e r t a i n t y - o f - o u t c o m e , and o r d i n a l  

p o s i t i o n  o f  t h e  t a s k  w i t h  t h e  d e p e n d e n t  v a r i a b l e s  ( i n f o r m a t i o n -  

p r o c e s s i n g )  i s  n o t  s i g n i f i c a n t .  T h e r e f o r e ,  t h e s e  s e l e c t e d  

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

i n d i v i d u a l  d e c i s i o n - m a k e r ' s  i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r .

Data  f o r  t h e  s p e c i f i c  v a r i a b l e s  i n v o lv e d  w i t h  t h e  above 

h y p o t h e s e s  were  c o l l e c t e d  and measured  as  d e s c r i b e d  i n  

C h a p te r  I I .

97



98
S e l e c t e d  Groups of  I n d e p e n d e n t  V a r i a b l e s  As C o r r e l a t e s  of  
I n f o r m â t i o n - P r o c è s s i n g  B e h a v io r

Veldman o b s e r v e s  t h a t  c o r r e l a t i o n s  between t h e  o r i g i n a l

v a r i a b l e s  and t h e  c a n o n i c a l  c o m p o s i t e  v a r i a b l e  can  be v iewed

a s  f a c t o r  l o a d i n g s  i n  t h a t  l a r g e  c o r r e l a t i o n  c o e f f i c i e n t s  f o r

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

more t o  t h e  v a r i a b l e  s e t  t h a n  t h o s e  v a r i a b l e s  w i t h  s m a l l e r  
1

c o e f f i c i e n t s .  Hence ,  a h i g h  c o r r e l a t i o n  be tw een  a s e l e c t e d  

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

i m p o r t a n t  r o l e  f o r  t h e  v a r i a b l e  i n  t h e  c a n o n i c a l  s y s te m .  

F u r t h e r ,  t h e  s q u a r e  o f  t h e  c a n o n i c a l  c o r r e l a t i o n  c o e f f i c i e n t  

d i v i d e d  by one can  be used  a s  a m easu re  o f  t h e  p r o p o r t i o n  o f  

v a r i a t i o n  e x p l a i n e d  by t h e  v a r i a b l e s  i n c l u d e d  i n  t h e  sy s te m .

P r o f e s s i o n a l  E x p e r i e n c e  and j o b  p e r fo rm a n c e  V a r i a b l e s

T o t a l  p r o f e s s i o n a l  e x p e r i e n c e  and Oklahoma C e n te r  f o r  

C o n t i n u i n g  E d u c a t i o n  (OCCE) e x p e r i e n c e  s e e k  t o  m easure  t h e  

same v a r i a b l e  as  d i s c u s s e d  i n  C h a p te r  IV. Hence ,  t o t a l  

p r o f e s s i o n a l  e x p e r i e n c e  was e x c l u d e d  from c a n o n i c a l  a n a l y s i s  

b e c a u s e  t h e  OCCE p r o f e s s i o n a l  e x p e r i e n c e  a p p e a re d  more 

r e l e v a n t  t o  t h e  c u r r e n t  r e s e a r c h  e f f o r t .  OCCE e x p e r i e n c e  

was found  t o  p l a y  a r a t h e r  n e g l i g i b l e  r o l e  i n  c o n t r i b u t i n g  

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

t h e  d e p e n d e n t  s e t  o f  v a r i a b l e s .  This  v a r i a b l e  had a c a n o n i c a l

^Donald J .  Veldman, " C h a p te r  I I ,  R e g r e s s i o n  A n a l y s i s , "  
FORTRAN programming f o r  t h e  B e h a v i o r a l  S c i e n c e s  (New York;
H o l t ,  R i n e h a r t  and W in s ton ,  1 9 6 7 ) ,  p .  lO.
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c o r r e l a t i o n  c o e f f i c i e n t  o f  0 .0 7 6 0 ,  which  i n d i c a t e s  t h a t  OCCE 

e x p e r i e n c e  e x p l a i n s  o n l y  .5 8  p e r c e n t  o f  t h e  v a r i a t i o n  

e x p l a i n e d  by t h e  i n d e p e n d e n t  v a r i a b l e s  i n  t h e  sy s te m .

ARAC e x p e r i e n c e ,  e x p e r i e n c e  i n  t h e  A e ro space  R e s e a r c h  

A p p l i c a t i o n s  C e n t e r  a t  I n d i a n a  U n i v e r s i t y  was a l s o  found to  

p l a y  a n e g l i g i b l e  r o l e  i n  c o n t r i b u t i n g  t o  th e  c o r r e l a t i o n  o f
2

t h e  i n d e p e n d e n t  and d e p e n d e n t  s e t  o f  v a r i a b l e s  i n  t h e  Cravens  

s t u d y .  ARAC e x p e r i e n c e  had a c o r r e l a t i o n  c o e f f i c i e n t  o f
3

- 0 .0 3 8 4  and e x p l a i n e d  o n l y  .15 p e r c e n t  o f  t h e  v a r i a t i o n  

e x p l a i n e d  by t h e  i n d e p e n d e n t  v a r i a b l e s  i n  t h e  s y s te m .

Jo b  p e r fo rm a n c e  r a n k  and jo b  p e r fo rm an c e  in d ex  b o th  

a r e  d e s i g n e d  t o  m easure  how w e l l  an i n d i v i d u a l  pe r fo rm s  h i s  

j o b .  The jo b  p e r fo rm a n c e  in d e x  was c h o s e n  f o r  c a n o n i c a l  

a n a l y s i s  f o r  r e a s o n s  n o t e d  i n  C h a p te r  IV. Job  p e r fo rm an c e  

in d e x  made a modes t  c o n t r i b u t i o n  t o  t h e  c o r r e l a t i o n  o f  t h e  

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

v a r i a b l e s .  With a c a n o n i c a l  c o r r e l a t i o n  c o e f f i c i e n t  o f  0 .3339  

jo b  p e r f o r m a n c e  e x p l a i n e d  1 1 .15  p e r c e n t  of  t h e  t o t a l  v a r i a t i o n  

e x p l a i n e d  by t h e  i n d e p e n d e n t  v a r i a b l e s  i n  t h e  sy s te m .

In  th e  Aerospace R esearch  A p p l ic a t io n s  Center^ s tu d y ,  

job  perform ance was found t o  have made a r e l a t i v e l y  n e g l i g i b l e

2
David W. C ravens, "An E x p lo ra to ry  Study o f In d iv id u a l  

I n fo r m a t io n -P r o c e s s in g  and D e c is io n  Making" (u n p u b lish ed  
d i s s e r t a t i o n ,  In d ian a  U n iv e r s i t y ,  1 96 7 ) ,  p. 131.

^I b i d .
4 I b i d . , p .  121.
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c o n t r i b u t i o n  t o  t h e  c o r r e l a t i o n  o f  t h e  in d e p e n d e n t  and 

d e p e n d e n t  s e t s  of  v a r i a b l e s .  I n  t h e  ARAC s t u d y  jo b  p e r f o r m ­

ance  had t h e  s i x t h  h i g h e s t  c o r r e l a t i o n  ( 0 .1 6 4 2 )  w i th  th e  

i n d e p e n d e n t  c a n o n i c a l  c o m p o s i t e  v a r i a b l e  and e x p l a i n e d  o n ly  

2 .7 0  p e r c e n t  o f  t h e  t o t a l  v a r i a t i o n  e x p l a i n e d  by th e  i n d e ­

p e n d e n t  v a r i a b l e s  i n  t h e  sy s te m .

Based on th e  above f in d in g s  th e  h y p o th e s is  that' "years  

o f  e x p e r ie n c e  and performance on th e  p r e sen t  job are i d i o ­

s y n c r a t i c  c h a r a c t e r i s t i c s  o f  the  d ec is io n -m a k e r  which  

s i g n i f i c a n t l y  in f lu e n c e  an i n d i v i d u a l ' s  in fo r m a t io n -p r o c e s s in g  

behavior" must be r e j e c t e d .

I n d iv id u a l  and I n d iv id u a l /T a s k  I n t e r a c t io n  V a r ia b les  Vs
Task V a r ia b le s  As C o r r e la te s  o f  I n fo r m a t io n -p r o c e s s in g  Behavior

F i v e  o f  t h e  v a r i a b l e  m easu re s  from t h e  i n d i v i d u a l  domain 

were i n c l u d e d  i n  t h e  c a n o n i c a l  a n a l y s i s .  These were;  OCCE 

e x p e r i e n c e ,  j o b  p e rfo rm an c e  i n d e x ,  i n t e l l e c t i v e  a p t i t u d e ,  

r i s k - t a k i n g  p r o p e n s i t y  i n d e x ,  and i n f o r m a t i o n - p r o c e s s i n g  in d e x .  

T hree  o f  t h e  i n d i v i d u a l / t a s k  i n t e r a c t i o n  domain v a r i a b l e s  were 

i n c l u d e d  i n  t h e  c a n o n i c a l  a n a l y s i s .  The r e m a in i n g  i n d i v i d u a l  

domain and  i n d i v i d u a l / t a s k  i n t e r a c t i o n  m easures  were e x c lu d e d  

from c a n o n i c a l  a n a l y s i s  f o r  t h e  r e a s o n s  d i s c u s s e d  i n  C h a p te r  IV.

S ev en  o f  t h e  v a r i a b l e  m easu res  f rom t h e  t a s k  domain 

were  i n c l u d e d  i n  t h e  c a n o n i c a l  a n a l y s i s .  These were;  OCCE 

f i e l d  c o d e ,  major  o u t p u t  c o d e ,  OCCE t a s k  f i e l d  c o d e ,  t ime sp a n  

( d a y s ) ,  p r e c i s i o n  o f  d e f i n i t i o n ,  s c o p e  and c o m p le x i ty  r a t i n g ,  

and t a s k  r e s u l t  r a t i n g .
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The c o n t r i b u t i o n  o f  e a c h  v a r i a b l e  w i t h i n  eac h  o f  t h e  

t h r e e  s u b g r o u p s  i s  r e f l e c t e d  by t h e  c o r r e l a t i o n  be tw een  e a c h  

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

d e n t  s e t .  Based on a n  e x a m i n a t i o n  o f  t h e  c o r r e l a t i o n  

c o e f f i c i e n t s  o f  eac h  o f  t h e  v a r i a b l e s ,  t h e  f i n d i n g s  r e v e a l  

t h a t  t h e  i n d i v i d u a l  and i n d i v i d u a l / t a s k  i n t e r a c t i o n  domains 

v a r i a b l e s  e x p l a i n  5 3 .3 6  p e r c e n t  of  t h e  t o t a l  v a r i a t i o n  

e x p l a i n e d  by t h e  i n d e p e n d e n t  v a r i a b l e s  i n  t h e  sy s te m .  W hereas ,  

t h e  t a s k  domain v a r i a b l e s  e x p l a i n  4 6 .7 2  p e r c e n t  o f  t h e  t o t a l  

v a r i a t i o n .

C rav en s  n o t e s  t h a t  an  i n s p e c t i o n  o f  t h e  key c o n t r i b u ­

t o r s  to  t h e  i n d e p e n d e n t  s e t  i n  h i s  s t u d y  s u g g e s t s  t h a t  

c h a r a c t e r i s t i c s  r e l a t e d  t o  t h e  d e c i s i o n - m a k e r  and h i s  i n t e r ­

a c t i o n  w i t h  t h e  t a s k  a r e  b e t t e r  c o r r e l a t e s  o f  i n f o r m a t i o n -  

p r o c e s s i n g  b e h a v i o r  t h a n  a r e  t a s k  v a r i a b l e s . ^  H ere ,  t h e  two 

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

g r o u p s  o f  v a r i a b l e s .

I n  v iew  of  t h e  f i n d i n g s  a t  t h e  Oklahoma C e n te r  f o r  

C o n t in u i n g  E d u c a t i o n  and t h e  f i n d i n g s  a t  t h e  A e ro space  R e s e a r c h  

A p p l i c a t i o n s  C e n t e r , ^  t h e  h y p o t h e s i s  t h a t  " c h a r a c t e r i s t i c s  o f  

t h e  d e c i s i o n - m a k e r  and h i s  i n t e r a c t i o n  w i th  t h e  t a s k  a r e

^David w. C ra v e n s ,  "An E x p l o r a t o r y  A n a l y s i s  o f  I n d i ­
v i d u a l  p r o c e s s i n g , "  Management S c i e n c e , Vol .  16 ,  No. 10 
( J u n e ,  1 9 7 0 ) ,  p .  B-664.

* I b i d .



102
b e t t e r  c o r r e l a t e s  o f  i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r  t h a n  

a r e  t a s k  v a r i a b l e s "  can  be a c c e p t e d .  However, t h e  m ag n i tu de  

of  t h e  d i f f e r e n c e  be tw een  t h e  p e r c e n t  o f  t h e  t o t a l  v a r i a t i o n  

e x p l a i n e d  by t h e  i n d i v i d u a l  and i n d i v i d u a l / t a s k  i n t e r a c t i o n  

v a r i a b l e s  as  opposed  t o  t h e  t a s k  v a r i a b l e s  i s  n o t  of  a l a r g e  

m a g n i tu d e  i n  t h a t  t h e  fo rm er  g ro u p s  e x p l a i n  53 .3 6  p e r c e n t  

and t h e  l a t t e r  g ro up  e x p l a i n s  4 6 .7 2  p e r c e n t ,  o r  a d i f f e r e n c e  

o f  o n l y  6 . 6 4  p e r c e n t .

S e l e c t e d  I n d e p e n d e n t  V a r i a b l e s  As C o r r e l a t e s  o f  I n f o r m a t i o n -  
P r o c e s s i n g  B e h a v io r

Scope  and c o m p le x i ty  was m easured  v i a  a one t h r o u g h  

s e v e n  r a t i n g  s c a l e  and v i a  t h e  t o t a l  t e c h n i c a l  manhours 

i n v e s t e d  i n  a g i v e n  t a s k .  However,  o n ly  t h e  r a t i n g  s c a l e  was 

used i n  t h e  c a n o n i c a l  a n a l y s i s  as  d i s c u s s e d  i n  C h a p te r  IV. 

U n c e r t a i n t y - o f - o u t c o m e  was m easured  v i a  a p r o b a b i l i t y  e s t i m a t e  

made by t h e  r e s e a r c h  s u b j e c t  f o r  e a c h  t a s k .  Time span  was 

m easured  i n  d a y s ,  l a p s e  t im e  from b e g i n n i n g  t o  c o m p l e t i o n  of 

a t a s k .  The o r d i n a l  p o s i t i o n  o f  th e  t a s k  was t h e  p o s i t i o n  

of  e a c h  t a s k  w i t h  r e s p e c t  t o  a l l  o t h e r  t a s k s  b e in g  h a n d le d  by 

a p a r t i c u l a r  s u b j e c t ,  i t  was o b t a i n e d  by a s im p le  r a n k i n g .

The f o u r  i n d e p e n d e n t  v a r i a b l e s ;  sco p e  and c o m p l e x i t y ,  

u n c e r t a i n t y - o f - o u t c o m e ,  t im e  sp a n  ( d a y s ) ,  and o r d i n a l  p o s i t i o n -  

o f - t a s k ,  made a modest  t o  n e g l i g i b l e  c o n t r i b u t i o n  t o  t h e  

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

i n f o r m a t i o n - p r o c e s s i n g  v a r i a b l e s ,  A r e v i e w  of  t h e  r e l a t i v e  

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

t h e  i n d e p e n d e n t  s e t  r e v e a l s  t h a t  t h e  v a r i a b l e s  combined 

e x p l a i n e d  o n l y  1 7 .7 9  o f  t h e  t o t a l  v a r i a t i o n  e x p l a i n e d  by th e  

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

The r e s u l t s  o f  t h e  C ra v en s^  s t u d y  r e v e a l  t h a t  t h e  

s c o p e  and c o m p l e x i t y ,  u n c e r t a i n t y - o f - o u t c o m e ,  t im e  s p a n ,  and 

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

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

i n f o r m a t i o n - p r o c e s s i n g  v a r i a b l e s . The combined e f f e c t s  o f
Q

t h e s e  v a r i a b l e s  i n  t h i s  s t u d y  e x p l a i n e d  o n l y  1 .5 8  p e r c e n t  

o f  t h e  t o t a l  v a r i a t i o n  e x p l a i n e d  by t h e  i n d e p e n d e n t  s e t ,  

which  i s  c o n s i d e r a b l y  l e s s  t h a n  t h e  combined e f f e c t  o f  t h e s e  

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

I n  v iew  of  t h e  f i n d i n g s  o f  th e  c u r r e n t  s t u d y  and t h e
g

f i n d i n g s  o f  t h e  Cravens  s t u d y ,  t h e  h y p o t h e s i s  t h a t ,  " t h e  

c o r r e l a t i o n  b e tw ee n  t h e  i n d e p e n d e n t  v a r i a b l e s  ( t a s k  and 

i n d i v i d u a l / t a s k ) ,  sco p e  and c o m p l e x i t y ,  t im e  s p a n ,  u n c e r t a i n t y ,  

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

v a r i a b l e s  ( i n f o r m a t i o n - p r o c e s s i n g )  i s  n o t  s i g n i f i c a n t "  may 

be a c c e p t e d .  F u r t h e r ,  an  a s s u m p t io n  can  be made, a t  l e a s t  

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

^ C r a v e n s ,  0 £ .  c i t . ,  p .  121.

^I b i d . , p .  130.

* l b i d . , p .  121.
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i n d e p e n d e n t  v a r i a b l e s  do n o t  s i g n i f i c a n t l y  i n f l u e n c e  t h e  

i n d i v i d u a l  d e c i s i o n - m a k e r ' s  i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r .

Summary o f  R e s u l t s

The d a t a  c o l l e c t e d  c o n c e r n i n g  t h r e e  h y p o th e s e s  c o n ­

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

be tw een  t h e  o r i g i n a l  v a r i a b l e s  and t h e  c a n o n i c a l  c o m p o s i te  

v a r i a b l e  as  f a c t o r  l o a d i n g s  s i n c e  l a r g e  c o r r e l a t i o n  c o e f ­

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

v a r i a b l e s  c o n t r i b u t e  more t o  t h e  v a r i a b l e  s e t  t h a n  t h o s e  

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

I n d i v i d u a l  v a r i a b l e s  o f  j o b  e x p e r i e n c e  and jo b  p e r ­

fo rm ance  were  found  n o t  t o  s i g n i f i c a n t l y  i n f l u e n c e  an  

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

t h e  h y p o t h e s i s  t h a t  " y e a r s  o f  e x p e r i e n c e  and p e r fo rm an c e  on 

t h e  p r e s e n t  j o b  a r e  i d i o s y n c r a t i c  c h a r a c t e r i s t i c s  which 

s i g n i f i c a n t l y  i n f l u e n c e  an i n d i v i d u a l ' s  i n f o r m a t i o n - p r o c e s s i n g  

b e h a v i o r "  must be r e j e c t e d .

C h a r a c t e r i s t i c s  o f  t h e  d e c i s i o n - m a k e r  and h i s  i n t e r ­

a c t i o n  w i t h  t h e  t a s k  a r e  b e t t e r  c o r r e l a t e s  of  i n f o r m a t i o n -  

p r o c e s s i n g  b e h a v i o r  t h a n  a r e  t a s k  v a r i a b l e s .  Based on au 

e x a m i n a t i o n  o f  t h e  c o r r e l a t i o n  c o e f f i c i e n t s  o f  e a c h  o f  t h e  

v a r i a b l e s ,  t h e  f i n d i n g s  r e v e a l  t h a t  t h e  i n d i v i d u a l  and 

i n d i v i d u a l / t a s k  i n t e r a c t i o n  domains v a r i a b l e s  e x p l a i n  53 .35  

p e r c e n t  o f  t h e  t o t a l  v a r i a t i o n  e x p l a i n e d  by th e  in d e p e n d e n t  

v a r i a b l e s  i n  t h e  sy s te m .  W hereas ,  t h e  t a s k  domain v a r i a b l e s
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e x p l a i n  4 6 ,7 2  p e r c e n t  o f  t h e  v a r i a t i o n .  Hence ,  t h e  h y p o t h e s i s  

t h a t  " c h a r a c t e r i s t i c s  o f  t h e  d e c i s i o n - m a k e r  and h i s  i n t e r ­

a c t i o n  w i t h  t h e  t a s k  a r e  b e t t e r  c o r r e l a t e s  of  i n f o r m a t i o n -  

p r o c e s s i n g  b e h a v i o r  t h a n  a r e  t a s k  v a r i a b l e s "  can  be a c c e p t e d .

Task scope  and c o m p l e x i t y ,  t im e  s p a n ,  u n c e r t a i n t y - o f -  

ou tcom e,  and o r d i n a l  p o s i t i o n  o f  t h e  t a s k  were  found  t o  have 

made r e l a t i v e l y  n e g l i g i b l e  c o n t r i b u t i o n s  t o  t h e  c o r r e l a t i o n  

of  t h e  i n d e p e n d e n t  and d e p e n d e n t  s e t s  o f  v a r i a b l e s ,  i n  v iew 

of t h e  f i n d i n g s ,  t h e  h y p o t h e s i s  t h a t  " t h e  c o r r e l a t i o n  be tween  

t h e  i n d e p e n d e n t  v a r i a b l e s  ( t a s k  and i n d i v i d u a l / t a s k ) ,  scope  

and c o m p l e x i t y ,  t im e  s p a n ,  u n c e r t a i n t y - o f - o u t c o m e ,  and o r d i n a l  

p o s i t i o n  o f  t a s k  w i t h  t h e  d e p en d e n t  v a r i a b l e s  i s  n o t  s i g n i f ­

i c a n t "  may be a c c e p t e d .  T h e r e f o r e ,  t h e s e  s e l e c t e d  v a r i a b l e s  

were found  t o  have n o t  s i g n i f i c a n t l y  i n f l u e n c e d  t h e  i n d i v i d u a l  

d e c i s i o n - m a k e r ' s  i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r .



CHAPTER VI 

INDIVIDUAL PROBLEM-SOLVERS AND 

PROBLEMISTIC SEARCH

The pu rp o se  o f  t h i s  c h a p t e r  i s  t o  a n a l y z e  t h e  e m p i r i c a l  

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

c o n c e r n i n g  two h y p o t h e s e s .  These  h y p o th e s e s  a r e :  (1 )  In

d e s c r i b i n g  an i n d i v i d u a l ' s  t a s k - o r i e n t e d  i n f o r m a t i o n - p r o c e s s ­

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

r i s k - t a k e r s  by Kogan and W a l l a c h ' s  C hoice  Dilemma T e s t^  t e n d  

t o  be r e l a t i v e l y  i n e f f i c i e n t  as p r o c e s s o r s  of i n f o r m a t i o n  as 

opposed t o  t h o s e  i n d i v i d u a l  p r o b l e m - s o l v e r s  i d e n t i f i e d  as 

r i s k - e v a d e r s ; and (2 )  I n d i v i d u a l s  w i t h  r e l a t i v e l y  low t a s k  

r e s u l t  r a t i n g s  u t i l i z e  f ew e r  a v a i l a b l e  i n t e r n a l  s o u r c e s  of 

i n f o r m a t i o n  when image s t a t e s  a r e  h ig h  a t  t h e  o u t s e t  of  a 

t a s k .

" I n  c a n o n i c a l  c o r r e l a t i o n  th e  r e l a t i o n s h i p  be tw een  an 

i n d e p e n d e n t  and a d e p e n d e n t  v a r i a b l e  can  be s e e n  i n d i r e c t l y  

by f i r s t  c o n s i d e r i n g  t h e  c o r r e l a t i o n  o f  t h e  in d e p e n d e n t  

v a r i a b l e  w i t h  i t s  c o m p o s i t e ;  n e x t  t h e  c o r r e l a t i o n  between 

t h e  two c o m p o s i t e s ;  and f i n a l l y ,  t h e  c o r r e l a t i o n  o f  th e

^Nathan Kogan and M ic h a e l  A. W a l la c h ,  Ri s k - T a k i n g :
A Stu d y  i n  C o g n i t i o n  and Per s o n a l i t y  (New Yorlc: H o l t ,  R i n e h a r t
and W ins to n ,  1 9 6 4 ) , '  pT 1'79.
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2

d e p e n d e n t  v a r i a b l e  w i t h  i t s  c o m p o s i t e . "  T h is  t e c h n i q u e  

was used  t o  a s c e r t a i n  t h e  r e l a t i o n s h i p  o f  s e l e c t e d  i n d e ­

p e n d en t  v a r i a b l e s  and s e l e c t e d  d e p e n d e n t  v a r i a b l e s  from 

t h e  i n f o r m a t i o n - p r o c e s s i n g  domain.

R i s k - T a k i n g  P r o p e n s i t y  As a C o r r e l a t e  of  I n f o r m a t i o n  
S o u r c e s  Sough t

R i s k - t a k i n g  p r o p e n s i t y  had t h e  t h i r d  h i g h e s t  c o r r e l a ­

t i o n  ( - 0 . 3 9 9 1 )  w i t h  t h e  i n d e p e n d e n t  c a n o n i c a l  c o m p o s i t e  

v a r i a b l e .  A r e l a t i v e l y  h ig h  v a l u e  on t h e  r i s k - t a k i n g  

p r o p e n s i t y  in d e x  i s  i n t e n d e d  t o  i d e n t i f y  a r i s k - e v a d e r .  

Hence ,  i n d i v i d u a l s  w i t h  c o n s e r v a t i v e  t e n d e n c i e s  ( a s  measured 

by t h e  RTF in d e x )  a r e  a s s o c i a t e d  w i t h  h igh  v a l u e s  o f  th e  

i n d e p e n d e n t  c a n o n i c a l  c o m p o s i t e  v a r i a b l e  and a r e  key  con­

t r i b u t o r s  t o  c o r r e l a t i o n  o f  t h e  i n d e p e n d e n t  and dep end en t  

s e t s  o f  v a r i a b l e s .

As d i s c u s s e d  i n  C h a p te r  IV t h e  s e t  of  v a r i a b l e s  from 

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

domains ( i n d e p e n d e n t  s e t )  were  found t o  be h i g h l y  c o r r e l a t e d  

w i th  t h e  s e t  o f  d e p e n d e n t  v a r i a b l e s  from t h e  i n f o r m a t i o n -  

p r o c e s s i n g  dom ain .  The c a n o n i c a l  c o r r e l a t i o n  c o e f f i c i e n t  

be tw een  t h e  i n d e p e n d e n t  and d e p e n d e n t  s e t s  o f  v a r i a b l e s  was

0 .8 7 1 8  and was s i g n i f i c a n t  a t  an a l p h a  l e v e l  of  0 .0 0 0 .  In  

o t h e r  w ords ,  t h e  i n d e p e n d e n t  v a r i a b l e s  s e e k  t o  e x p l a i n  7 6 .0 0  

p e r c e n t  o f  t h e  v a r i a t i o n  i n  t h e  d e p e n d e n t  g r o u p .

2
David W. C r a v e n s ,  "An E x p l o r a t o r y  A n a l y s i s  o f  I n d i ­

v i d u a l  I n f o r m a t i o n - P r o c e s s i n g , "  Management S c i e n c e , Vol .  16, 
No. 10 ( J u n e ,  19 7 0 ) ,  p .  B-664.
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I n f o r m a t i o n - p r o c e s s i n g  e f f i c i e n c y  has a r e l a t i v e l y  

low c o r r e l a t i o n  ( - 0 . 1 2 1 9 )  w i t h  th e  i n d e p e n d e n t  c a n o n i c a l  

c o m p o s i t e  v a r i a b l e .  A r e l a t i v e l y  s m a l l  c o r r e l a t i o n  c o e f ­

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

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

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

v a r i a b l e s .  I n  t h i s  c o n t e x t  i n f o r m a t i o n - p r o c e s s i n g  e f f i c i e n c y  

p l a y e d  an  a lm o s t  n e g l i g i b l e  r o l e .

I n t e r p r e t a t i o n  o f  t h e  above  f i n d i n g s  s u g g e s t s  t h a t  

r i s k - e v a d e r s  a r e  a s s o c i a t e d  w i t h  a h ig h  v a l u e  on t h e  r i s k -  

t a k i n g  p r o p e n s i t y - i n d e x  which was h i g h l y  c o r r e l a t e d  w i th  th e  

c a n o n i c a l  c o m p o s i t e  v a r i a b l e .  I n f o r m a t i o n - p r o c e s s i n g  e f f i ­

c i e n c y  was measured i n  te rm s  o f  d e c i s i o n  t im e  d i v i d e d  by 

d e c i s i o n  q u a l i t y  ( s e e  A ppend ix  D). Hence,  a h ig h  v a l u e  on 

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

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

t i v e l y  low i n f o r m a t i o n - p r o c e s s i n g  e f f i c i e n c y  a p p e a r  t o  be 

p o s i t i v e l y  a s s o c i a t e d  w i t h  t h e  i n d e p e n d e n t  c a n o n i c a l  c o m p os i te  

which i n  t u r n  i s  p o s i t i v e l y  r e l a t e d  t o  t h e  d e p e n d e n t  c an o n ­

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

s u g g e s t  t h a t  r i s k - t a k e r s  a r e  r e l a t i v e l y  i n e f f i c i e n t  as 

p r o c e s s o r s  o f  i n f o r m a t i o n .  Thus,  t h e  h y p o t h e s i s  t h a t ,  " i n  

d e s c r i b i n g  an i n d i v i d u a l ' s  t a s k - o r i e n t e d ,  i n f o r m a t i o n -  

p r o c e s s i n g  b e h a v i o r ,  t h o s e  i n d i v i d u a l  p r o b l e m - s o l v e r s  i d e n -
3

t i f i e d  as  r i s k - t a k e r s  by Kogan and W a l l a c h ' s  C ho ice  Dilemma

3Kogan and Wallach, o£. cit., p. 179.
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t e s t  t e n d  t o  be r e l a t i v e l y  i n e f f i c i e n t  as p r o c e s s o r s  o f  

i n f o r m a t i o n  as  opposed t o  t h o s e  i n d i v i d u a l  p r o b l e m - s o l v e r s  

i d e n t i f i e d  a s  r i s k - e v a d e r s ” c a n  be a c c e p t e d .  F u r t h e r ,  t h e  

n e g a t i v e  c o r r e l a t i o n  be tw een  t h e  two v a r i a b l e s  ( i n f o r m a t i o n -  

p r o c e s s i n g  e f f i c i e n c y  and r i s k - t a k i n g  p r o p e n s i t y )  s u g g e s t s  

t h a t  r i s k - e v a d e r s  a r e  more e f f i c i e n t  i n f o r m a t i o n  p r o c e s s o r s .

Task r e s u l t  r a t i n g  had t h e  h i g h e s t  c o r r e l a t i o n  

( - 0 . 5 1 3 8 )  w i t h  t h e  i n d e p e n d e n t  c a n o n i c a l  c o m p o s i t e  v a r i a b l e  

o f  any o f  t h e  m easures  w i t h i n  t h e  i n d e p e n d e n t  s e t .  Task 

r e s u l t  r a t i n g  s e e k s  t o  e v a l u a t e  t h e  r e s u l t s  o f  e a c h  t a s k  i n  

t e rm s  o f  t h e  t a s k  o b j e c t i v e s  and c o n s t r a i n t s .  S u c c e s s f u l  

t a s k  r e s u l t s  a p p e a r  t o  be p o s i t i v e l y  a s s o c i a t e d  w i t h  the  

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

p o s i t i v e l y  c o r r e l a t e d  w i t h  t h e  d e p e n d e n t  c a n o n i c a l  c o m po s i te  

v a r i a b l e .

Image s t a t e  f o r  a t a s k  was used  to  g a i n  a m ea su re ,  

o r  i n d e x ,  o f  e ac h  s u b j e c t ' s  image s t a t e ,  combined knowledge 

c o n c e r n i n g  a p a r t i c u l a r  t a s k .  Th is  c o n c e p t  was d i s c u s s e d  

i n  c h a p t e r  I I  ( R e l a t e d  R e s e a r c h ) .  The lower  t h e  v a l u e  of  

t h e  image s t a t e  i n d e x ,  t h e  h i g h e r  i s  t h e  d e c i s i o n - m a k e r ' s  

s t a t e  o f  knowledge w i t h  an i n d e x  o f  z e r o  r e f l e c t i n g  a s t a t e  

o f  p e r f e c t  knowledge .  The image s t a t e  index  had a c o r r e l a ­

t i o n  o f  ( 0 .3 0 3 9 )  w i t h  t h e  i n d e p e n d e n t  c a n o n i c a l  c o m p o s i t e  

v a r i a b l e .  S in c e  t h e  lower  t h e  v a l u e  on th e  image s t a t e  

i n d e x ,  t h e  h i g h e r  i s  t h e  d e c i s i o n - m a k e r ' s  s t a t e  o f  knowledge
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c o n c e r n i n g  t h e  t a s k  a t  hand ,  t h e  s u b j e c t s  i n  t h i s  s t u d y  had 

r e l a t i v e l y  h ig h  image s t a t e s  a t  t h e  o u t s e t  o f  th e  t a s k .

S o u r c e s  so u g h t  ( i n t e r n a l )  had th e  s e v e n t h  h i g h e s t  

c o r r e l a t i o n  ( 0 .1 9 4 1 )  w i th  t h e  d e p e n d e n t  c a n o n i c a l  c o m p o s i t e  

v a r i a b l e .  The c o r r e l a t i o n  c o e f f i c i e n t  f o r  t h i s  v a r i a b l e  

i n d i c a t e s  t h a t  i t  made o n ly  a modest- c o n t r i b u t i o n  t o  the  

d e p e n d e n t  c a n o n i c a l  c o m p o s i te  v a r i a b l e .

The f i n d i n g s  of  t h i s  s t u d y  s u g g e s t  t h a t  i n d i v i d u a l s  

w i t h  h ig h  t a s k  r e s u l t s  r a t i n g s  u t i l i z e d  r e l a t i v e l y  few 

i n t e r n a l  i n f o r m a t i o n  s o u r c e s .  Task  r e s u l t  r a t i n g  had th e  

h i g h e s t  c o r r e l a t i o n  w i t h  t h e  i n d e p e n d e n t  c a n o n i c a l  co m p os i te  

v a r i a b l e  and e x p l a i n e d  26 .4 0  p e r c e n t  o f  t h e  t o t a l  v a r i a t i o n  

e x p l a i n e d  by t h e  in d e p e n d e n t  v a r i a b l e s .  Image s t a t e  rank ed  

s e v e n t h  among th e  f i f t e e n  i n d e p e n d e n t  v a r i a b l e s  i n  c o r r e l a ­

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

t h a t  t h e  lower  t h e  v a lu e  on th e  image s t a t e  i n d e x ,  t h e  h i g h e r  

i s  t h e  i n d i v i d u a l ' s  s t a t e  o f  knowledge ,  s u b j e c t s  i n  t h i s  

s t u d y  had r e l a t i v e l y  h ig h  image s t a t e s .  W hereas,  i n t e r n a l  

s o u r c e s  s o u g h t  was o n ly  m o d e r a t e l y  c o r r e l a t e d  w i th  t h e  

d e p e n d e n t  c o m p o s i te  v a r i a b l e .

As a r e s u l t  o f  th e  f i n d i n g s  t h e  h y p o t h e s i s  t h a t ,  

" i n d i v i d u a l s  w i t h  r e l a t i v e l y  low t a s k  r e s u l t  r a t i n g s  u t i l i z e  

few er  a v a i l a b l e  i n t e r n a l  s o u r c e s  o f  i n f o r m a t i o n  when image 

s t a t e s  a r e  h ig h  a t  t h e  o u t s e t  o f  a t a s k , "  can  be a c c e p t e d .
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Summary o f  R e s u l t s

The p u rp o se  of  t h i s  c h a p t e r  was t o  a n a l y z e  th e  e m p i r ­

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

two h y p o t h e s e s .  The t e c h n i q u e  o f  e s t a b l i s h i n g  r e l a t i o n s h i p s  

be tw een  i n d e p e n d e n t  and d e p e n d e n t  v a r i a b l e s  by f i r s t  c o n s i d e r ­

in g  t h e  c o r r e l a t i o n  o f  t h e  i n d e p e n d e n t  v a r i a b l e  w i th  t h e  

c o m p o s i t e ,  t h e n  th e  c o r r e l a t i o n  be tw een  th e  two c o m p o s i t e s ,  

and f i n a l l y ,  t h e  c o r r e l a t i o n  o f  t h e  d e p e n d e n t  v a r i a b l e  w i th  

i t s  c o m p o s i t e  was u se d .

The f i n d i n g s  o f  t h e  s t u d y  s u g g e s t  t h a t  r i s k - e v a d e r s  

a r e  a s s o c i a t e d  w i th  a h ig h  v a l u e  on t h e  r i s k - t a k i n g  p r o p e n s i t y  

in d ex  which  was h i g h l y  c o r r e l a t e d  w i th  t h e  c o m p o s i te  v a r i a b l e .  

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

r e f l e c t s  r e l a t i v e l y  low i n f o r m a t i o n - p r o c e s s i n g  e f f i c i e n c y .

T h u s , t h e  n e g a t i v e  c o r r e l a t i o n  be tw een  th e  two v a r i a b l e s  

( i n f o r m a t i o n - p r o c e s s i n g  e f f i c i e n c y  and r i s k - t a k i n g  p r o p e n s i t y  

s u g g e s t s  t h a t  r i s k - e v a d e r s  a r e  more e f f i c i e n t  i n f o r m a t i o n  

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

The f i n d i n g s  o f  t h i s  s t u d y  s u g g e s t  t h a t  i n d i v i d u a l s  

w i th  low t a s k  r e s u l t s  r a t i n g s  u t i l i z e d  r e l a t i v e l y  few i n t e r n a l  

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

w i th  r e l a t i v e l y  low t a s k  r e s u l t  r a t i n g s  u t i l i z e  few er  a v a i l ­

a b l e  i n t e r n a l  s o u r c e s  o f  i n f o r m a t i o n  when t h e i r  image s t a t e s

a r e  h ig h  a t  t h e  o u t s e t  of  a t a s k ,  c an  be a c c e p t e d .  This
4f i n d i n g  i s  c o n s i s t e n t  w i th  t h e  C ravens  s t u d y  and w i t h  th e

“̂Cravens, o£. cit., p. 70,
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o b s e r v a t i o n s  o f  C y e r t  and March c o n c e r n i n g  i n d i v i d u a l  p ro b lem ­

s o l v i n g  b e h a v i o r  t h a t ,  " p r o b l e m i s t i c  s e a r c h  by th e  i n d i v i d u a l  

. . . p r o c e e d s  on t h e  b a s i s  o f  a s i m p le  model o f  c a u s a l i t y  

u n t i l  d r i v e n  t o  a more complex o n e . ” ^

\ i c h a r d  M. C y e r t  and March,  James G . , A B e h a v i o r a l .  
T heory  o f  t h e  F i rm  (Englewood C l i f f s ,  New J e r s e y :  p r e n t i c e -
H a l l ,  I n c . ,  1 9 6 3 ) ,  p .  121.



CHAPTER VII  

SUMMARY AND CONCLUSIONS

S i n c e  t h e  i n d i v i d u a l  i s  a v i t a l  e le m e n t  i n  any 

i n f o r m a t i o n  s y s t e m ,  t h e  g o a l  o f  an  i n f o r m a t i o n  s y s te m  

s h o u ld  be t o  e f f e c t i v e l y  l i n k  t h e  u s e r  w i t h  th e  a p p l i c a b l e  

i n f o r m a t i o n  b a se  i n  a manner which  m atches  r e l e v a n t  i n f o r ­

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

been  t h e  s u b j e c t  o f  s e v e r a l  s t u d i e s  but  t h e  body o f  know­

le d g e  t h a t  has been  d e v e lo p e d  r e l a t i v e  t o  t h e  t a s k - o r i e n t e d ,  

i n f o r m a t i o n - p r o c e s s i n g  a c t i v i t i e s  o f  i n d i v i d u a l  p ro b lem -  

s o l v e r s  i n  te rm s  o f  t h e  i n f l u e n c e s  on what i n f o r m a t i o n  i s  

s o u g h t ,  what t h e  p r o b l e m - s o l v e r  does  w i th  t h e  i n f o r m a t i o n ,  

and t h e  r e l a t i o n s h i p  of  t h i s  i n f o r m a t i o n  t o  t h e  r e s u l t s  

a c h i e v e d  by t h e  i n d i v i d u a l  p r o b l e m - s o l v e r  i s  r e l a t i v e l y  

s m a l l .

The p r im a r y  o b j e c t i v e  o f  t h i s  s t u d y  was t o  c o n d uc t  an 

i n v e s t i g a t i o n  o f  t h e  p o s s i b l e  l i n k a g e  be tw een  i n d i v i d u a l  and 

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

i n  s o l v i n g  prob lem s a s s o c i a t e d  w i t h  th e  r e s e a r c h  and d e v e l o p ­

ment o f  c o n t i n u i n g  e d u c a t i o n  p r o j e c t s  and p rog ram s .  By 

u t i l i z i n g  t h e  s p e c i f i c  m etho d o lo g y  used  i n  p r e v i o u s  r e s e a r c h  

i n  an  i n d u s t r i a l  r e s e a r c h  and d eve lopm en t  e n v i ro n m e n t  w i th
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g r a d u a t e  s t u d e n t  r e s e a r c h  s u b j e c t s ,  an a t t e m p t  was made to  

r e p l i c a t e  t h e  r e s e a r c h  m ethodo logy  i n  a c o n t i n u i n g  e d u c a t i o n  

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

s u b j e c t s .

T his  r e s e a r c h  s t u d y  i s  d i v i d e d  i n t o  t h r e e  s e p a r a t e  

p a r t s .  P a r t  I i s  a r e v i e w  and e v a l u a t i o n  o f  r e s e a r c h  i n  

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

t i o n - p r o c e s s i n g ,  and th e  d e c i s i o n - m a k i n g  p r o c e s s ,  p a r t  I I  

i s  c o n c e rn e d  w i th  t h e  c o n c e p t u a l  s y s t e m  o f  v a r i a b l e s  and i n  

i d e n t i f y i n g  p o t e n t i a l  r e l a t i o n s h i p s  o f  t h e s e  v a r i a b l e s  w i th  

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

t h e  s p e c i f i c  m ethodo logy  and t e c h n i q u e s  used  t o  a n a l y z e  th e  

e m p i r i c a l  d a t a .

R e s u l t s  of t h e  S tu d y

As n o te d  i n  C h a p te r  I ,  i n  o r d e r  t o  a c h i e v e  t h e  

o b j e c t i v e s  o f  t h i s  r e s e a r c h  s t u d y ,  s i x  t e s t a b l e  h y p o th e s e s  

were f o r m u l a t e d .  I n  t h e  f o l l o w i n g  p a r a g r a p h s  a summary of 

t h e  f i n d i n g s  and c o n c l u s i o n s  c o n c e r n i n g  eac h  h y p o t h e s i s  i s  

p r e s e n t e d .

The f i r s t  h y p o t h e s i s  was, "T h ere  i s  a s i g n i f i c a n t  

r e l a t i o n s h i p  be tw een  t h e  s e t  o f  i n d e p e n d e n t  v a r i a b l e s  from 

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

domains  and th e  s e t  o f  d e p en d e n t  v a r i a b l e s  from t h e  in f o r m a ­

t i o n - p r o c e s s i n g  do m ain ."  This  h y p o t h e s i s  i s  d e s i g n e d  t o
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i d e n t i f y  th e  p o s s i b l e  l i n k a g e  be tw een  e x p l a n a t o r y  i n d i v i d u a l  

and s i t u a t i o n a l  v a r i a b l e s  and i n f o r m a t i o n - p r o c e s s i n g  v a r i a b l e s .

In d e p e n d e n t  v a r i a b l e s  f rom th e  d e c i s i o n - m a k e r ,  t a s k ,  

and i n d i v i d u a l - t a s k  i n t e r a c t i o n  domains were found  t o  be 

h i g h l y  c o r r e l a t e d  w i th  t h e  s e t  o f  d e p e n d e n t  v a r i a b l e s  from 

t h e  i n f o r m a t i o n - p r o c e s s i n g  domain .  The c a n o n i c a l  c o r r e l a t i o n  

c o e f f i c i e n t  be tw een  th e  i n d e p e n d e n t  and d e p e n d e n t  s e t s  of 

v a r i a b l e s  was 0 .87 1 8  and was s i g n i f i c a n t  a t  an  a lp h a  l e v e l  of

0 .0 0 0 .  A h ig h  c a n o n i c a l  c o r r e l a t i o n  be tween t h e  s e t  o f  

i n d e p e n d e n t  v a r i a b l e s  and t h e  s e t  of  d e p e n d e n t  v a r i a b l e s  

s u g g e s t s  t h a t  t h e r e  i s  a s i g n i f i c a n t  r e l a t i o n s h i p  be tween  

t h e s e  two s e t s  o f  v a r i a b l e s .  These f i n d i n g s  a r e  c o n s i s t e n t  

w i t h  t h e  f i n d i n g s  of  th e  Cravens  s t u d y .  He found  t h e  canon­

i c a l  c o r r e l a t i o n  c o e f f i c i e n t  b e tw een  t h e  i n d e p e n d e n t  and 

d e p e n d e n t  s e t s  o f  v a r i a b l e s  t o  be 0 .9 4 0  and s i g n i f i c a n t  a t  an 

a lp h a  l e v e l  of  0 . 0 0 1 .

The second  h y p o t h e s i s  was,  "Years  of  e x p e r i e n c e  and 

p e r fo rm a n c e  on t h e  p r e s e n t  j o b  a r e  i d i o s y n c r a t i c  c h a r a c t e r ­

i s t i c s  of  t h e  d e c i s i o n - m a k e r  which s i g n i f i c a n t l y  i n f l u e n c e  an 

i n d i v i d u a l ' s  i n f o r m a t i o n - p r o c e s s i n g  b e h a v i o r . "  I n d i v i d u a l  

v a r i a b l e s  o f  j o b  e x p e r i e n c e  and j o b  p e r fo rm ance  were found 

n o t  t o  s i g n i f i c a n t l y  i n f l u e n c e  an i n d i v i d u a l ' s  i n f o r m a t i o n -  

p r o c e s s i n g  b e h a v i o r .  T h e r e f o r e ,  t h i s  h y p o t h e s i s  was r e j e c t e d .  

T h is  f i n d i n g  i s  c o n s i s t e n t  w i t h  t h e  Cravens s t u d y  in  t h a t  he 

a l s o  found jo b  e x p e r i e n c e  and j o b  pe r fo rm an ce  t o  have p layed  

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

v a r i a b  L e s .

The t h i r d  h y p o t h e s i s  was,  " C h a r a c t e r i s t i c s  r e l a t e d  

t o  t h e  d e c i s i o n - m a k e r  and h i s  i n t e r a c t i o n  w i t h  th e  t a s k  

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

t h a n  a r e  t a s k  v a r i a b l e s . "  C h a r a c t e r i s t i c s  o f  t h e  d e c i s i o n ­

maker and h i s  i n t e r a c t i o n  w i t h  t h e  t a s k  were found t o  be 

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

t a s k  v a r i a b l e s .  Cravens  a l s o  n o t e s  t h a t  an  i n s p e c t i o n  o f  

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

t h a t  c h a r a c t e r i s t i c s  r e l a t e d  t o  th e  d e c i s i o n - m a k e r  and h i s  

i n t e r a c t i o n  w i th  t h e  t a s k  a r e  b e t t e r  c o r r e l a t e s  o f  i n f o r m a ­

t i o n - p r o c e s s i n g  b e h a v io r  t h a n  a r e  t a s k  v a r i a b l e s .  The two 

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

g roups  o f  v a r i a b l e s .

The f o u r t h  h y p o t h e s i s  was,  "The c o r r e l a t i o n  between 

t a s k  sco p e  and c o m p l e x i t y ,  t im e  s p a n ,  u n c e r t a i n t y - o f - o u t c o m e , 

and o r d i n a l  p o s i t i o n  o f  t h e  t a s k  w i th  t h e  i n f o r m a t i o n -  

p r o c e s s i n g  v a r i a b l e s  i s  n o t  s i g n i f i c a n t , "  Task scope  and 

c o m p l e x i t y ,  t ime s p a n ,  u n c e r t a i n t y - o f - o u t c o m e , and o r d i n a l  

p o s i t i o n  o f  t h e  t a s k  were found t o  have made r e l a t i v e l y  

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

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

i n d e p e n d e n t  v a r i a b l e s  were found no t  t o  have s i g n i f i c a n t l y  

i n f l u e n c e d  t h e  i n d i v i d u a l  d e c i s i o n - m a k e r ' s  i n f o r m a t i o n - p r o c e s s ­

i n g  b e h a v i o r .  The r e s u l t s  of  t h e  Cravens s t u d y  r e v e a l  t h a t
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t h e s e  s e l e c t e d  i n d e p e n d e n t  v a r i a b l e s  a l s o  p l a y e d  n e g l i g i b l e  

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

w i th  t h e  i n f o r m a t i o n - p r o c e s s i n g  v a r i a b l e s .

The f i f t h  h y p o t h e s i s  was,  " I n  d e s c r i b i n g  an  i n d i v i d u a l ' s  

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

p r o b l e m - s o l v e r s  i d e n t i f i e d  as  r i s k - t a k e r s  by Kogan and 

W a l l a c h ' s  C ho ice  Dilemma T e s t  t en d  t o  be r e l a t i v e l y  i n e f f i c i e n t  

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

p r o b l e m - s o l v e r s  i d e n t i f i e d  as  r i s k - e v a d e r s . "  The r e s u l t s  of 

t h i s  s t u d y  s u g g e s t  t h a t  r i s k - e v a d e r s  a r e  more e f f i c i e n t  

i n f o r m a t i o n - p r o c e s s o r s  t h a n  a r e  r i s k - t a k e r s .  C ravens  a l s o  

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

i n e f f i c i e n t l y  t e n d  t o  be r i s k - t a k e r s .

The s i x t h  h y p o t h e s i s  was,  " I n d i v i d u a l s  w i th  r e l a t i v e l y  

low t a s k - r e s u l t  r a t i n g s  u t i l i z e  few er  a v a i l a b l e  i n t e r n a l  

s o u r c e s  o f  i n f o r m a t i o n  where t h e i r  image s t a t e s  a r e  h ig h  a t  

t h e  o u t s e t  o f  th e  t a s k . "  I n d i v i d u a l s  i n  t h i s  s t u d y  who had 

low t a s k - r e s u l t  r a t i n g s  were found t o  have u t i l i z e d  r e l a t i v e l y  

few i n t e r n a l  i n f o r m a t i o n  s o u r c e s .  This  f i n d i n g  i s  a l s o  

c o n s i s t e n t  w i t h  t h e  Cravens s t u d y  f i n d i n g .

While  eac h  o f  t h e  f i n d i n g s  c o n c e r n i n g  th e  above h y p o th ­

e s e s  a r e  c o n s i s t e n t  w i th  t h e  f i n d i n g s  of  t h e  Cravens s t u d y ,  

i t  s h o u ld  be n o ted  t h a t  th e  s t r e n g t h  o f  r e l a t i o n s h i p  o f  t h e  

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

n o t  t h e  same as i n  t h e  c u r r e n t  s t u d y .  A c o m p a r i s o n  o f  t h e
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c o m p o s i t e  c o r r e l a t i o n s  v a r i a b l e  m easu re s  of  t h i s  s t u d y  w i t h  

t h e  C ra v e n s  s t u d y  i s  r e f l e c t e d  i n  T a b le  I I I  and T ab le  IV.

The o b j e c t i v e s  of  t h i s  s t u d y  a p p e a r  t o  have been  

a c c o m p l i s h e d  i n  t h a t  e a c h  o f  t h e  s i x  h y p o th e s e s  was t e s t e d  

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

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

t h e  f i n d i n g s  o f  t h e  Cravens  s t u d y  a r e  i d e n t i f i e d .  F u r t h e r ,  

a s t r o n g  l i n k a g e  was e s t a b l i s h e d  be tw een  i n d i v i d u a l  and 

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

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

ment o f  c o n t i n u i n g  e d u c a t i o n  p r o j e c t s  and p ro g ram s .

I m p l i c a t i o n s  f o r  Management

The p r i m a r y  o b j e c t i v e  o f  t h i s  s t u d y  was t o  c o n d u c t  an 

i n v e s t i g a t i o n  i n t o  t h e  p o s s i b l e  l i n k a g e  be tween  i n d i v i d u a l  

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

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

ment o f  c o n t i n u i n g  e d u c a t i o n  p ro g ra m s .  T a s k - r e s u l t  r a t i n g ,  

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

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

i n d e p e n d e n t  s e t  co m p o s i te  c o r r e l a t i o n  v a r i a b l e  and were 

a s s o c i a t e d  w i t h  th e  f o u r  h i g h e s t - r a n k e d  d e p en d e n t  v a r i a b l e s  

i n  t h e  f o l l o w i n g  manner;

1. High c o m p e t e n c y / r e l i a b i l i t y  r a t i n g s  f o r  

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

2. High r e l e v a n c e  t o  t a s k  f o r  a c c e p t e d  i n f o r m a t i o n  

e l e m e n t s .
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3 .  R e l a t i v e l y  h ig h  i m a g e - s t a t e  c o n f l i c t  f o r  

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

4 .  High s e a r c h  ( h o u r s / s o u r c e )  i n v e s t m e n t .

The above n o te d  r e s u l t s  s u g g e s t  t h e  f o l l o w i n g  d e s c r i p ­

t i o n  of  i n d i v i d u a l  r e s e a r c h  s u b j e c t s '  i n f o r m a t i o n - p r o c e s s i n g  

b e h a v i o r .  I n d i v i d u a l s ,  who t e n d  t o  be r i s k - t a k e r s  and p o s s e s s  

a r e l a t i v e l y  h ig h  i n t e l l e c t i v e  a p t i t u d e ,  on t a s k s  where t h e  

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

w e l l  d e f i n e d ,  t e n d  t o ;

1 . p l a c e  a h ig h  v a l u e  on t h e  com petency  and 

r e l i a b i l i t y  of a c c e p t e d  i n f o r m a t i o n  e l e m e n t s .

2 . p l a c e  a h ig h  v a l u e  on th e  r e l e v a n c e  of  

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

3 .  Spend r e l a t i v e l y  l a r g e  amounts o f  t im e 

s e a r c h i n g  f o r  i n f o r m a t i o n .

I n  t h o s e  i n s t a n c e s  where  t h e  f i n d i n g s  of  t h i s  s t u d y  

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

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

model  which  may be u s e f u l  i n  d e s c r i b i n g  t h e  i n f o r m a t i o n -  

p r o c e s s i n g  b e h a v i o r  of  i n d i v i d u a l  d e c i s i o n - m a k e r s .  T h is  

c o n c e p t u a l  model  i s  o f  n e c e s s i t y  p r i m a r i l y  a s s o c i a t e d  w i th  

an o r g a n i z a t i o n a l  i n f o r m a t i o n  s y s te m  s i n c e  t h i s  s t u d y  was 

p r i m a r i l y  c o n c e rn e d  w i th  t h e  i n d i v i d u a l  as  an i n f o r m a t i o n -  

p r o c e s s o r .  Based on r e s e a r c h  f i n d i n g s  t o  d a t e ,  a c o n c e p t u a l  

model may t a k e  t h e  form o f  t h e  model d i s c u s s e d  i n  t h e  f o l l o w ­

in g  p a r a g r a p h s .
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An e x a m i n a t i o n  of  T ab le  I I I  (Com par ison  o f  Composite  

C o r r e l a t i o n s  f o r  In d e p e n d e n t  Measures  w i t h  t h e  Cravens S tud y )  

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

s e l e c t e d  v a r i a b l e s  a r e  v e r y  c l o s e  t o  th e  v a l u e s  of  c o m p os i te  

c o r r e l a t i o n s  found  i n  p r e v i o u s  r e s e a r c h .  The in d e p e n d e n t  

v a r i a b l e  m easurem ents  a r e  t a s k - r e s u l t  r a t i n g ,  r i s k - t a k i n g  

p r o p e n s i t y  i n d e x ,  and i m a g e - s t a t e  i n d e x .  T a s k - r e s u l t  r a t i n g s  

a r e  th e  r e s u l t  o f  t h e  r e s e a r c h  s u b j e c t s '  a t t e m p t s  t o  e v a l u a t e  

t h e  r e s u l t s  o f  e a c h  t a s k  i n  te rm s  o f  t h e  t a s k  o b j e c t i v e s  and 

c o n s t r a i n t s .  The r i s k - t a k i n g  p r o p e n s i t y  in d e x  i s  th e  r e s u l t  

o f  th e  r e s e a r c h  s u b j e c t s '  s c o r e s  on t h e  C ho ice  Dilemmas 

p r o c e d u r e  T e s t  d e s c r i b e d  i n  C h a p te r  I I I .  The i m a g e - s t a t e  

in d e x  i s  a m easure  of an i n d i v i d u a l ' s  s t a t e - o f - k n o w l e d g e  f o r  

a p a r t i c u l a r  t a s k  a t  i t s  o u t s e t ;  t h a t  i s ,  h i s  e v a l u a t i o n  o f  

p o t e n t i a l  s o u r c e s  o f  i n f o r m a t i o n  a s  t o  t h e  p r o b a b l e  a c c u ra c y  

and r e l i a b i l i t y  o f  i n f o r m a t i o n  t h a t  w i l l  be r e c e i v e d .

I t  has been  found i n  p r e v i o u s  r e s e a r c h  e f f o r t s  t h a t  i n  

many i n s t a n c e s  f o r m a l  i n f o r m a t i o n  sys tem s  a r e  n o t  w id e ly  used 

by i n d i v i d u a l  d e c i s i o n - m a k e r s .  Two p r im a r y  r e a s o n s  f o r  t h i s  

have been found t o  be a l a c k  of a w areness  of  th e  e x i s t e n c e  

of  t h e  s e r v i c e s  p r o v id e d  by th e  fo rm a l  i n f o r m a t i o n  sy s te m ,  

and i n  o t h e r  i n s t a n c e s  t h e  f o r m a l  i n f o r m a t i o n  sy s te m  d id  n o t  

p r o v i d e  t h e  f e a t u r e s  d e s i r e d  by t h e  u s e r ,  p a r t i c u l a r l y  conv en ­

i e n c e ,  r e s p o n s i v e n e s s ,  and th e  a b i l i t y  t o  c o n d u c t  a d i a l o g u e  

w i t h  t h e  sy s te m .
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To improve  an e x i s t i n g  management i n f o r m a t i o n  sy s te m ,  

o r  e s t a b l i s h  a new s y s t e m ,  management must o b se rv e  u s e r  h a b i t s  

and a c c u m u la te  d e t a i l e d  d a t a  on such  i tem s  a s  t r a f f i c  volume, 

r e s p o n s e  t i m e ,  v o c a b u l a r y ,  ty p e  and c o m p le x i ty  of  q u e s t i o n s ,  

need f o r  i n f o r m a t i o n  and d a t a ,  and ty p e s  of  t a s k s  on which 

i n f o r m a t i o n  i s  r e q u i r e d .  T a s k - r e s u l t  r a t i n g  and th e  image- 

s t a t e  i n d e x  c o u ld  be used  by management t o  i d e n t i f y  s o l u t i o n -  

p a th s  f o r  p r o b l e m - s o l v i n g  which would be h e l p f u l  i n  i n t e g r a t i n g  

th e  f o r m a l  and i n f o r m a l  i n f o r m a t i o n  s y s te m  so  t h a t  t h e  u s e r  

a c t u a l l y  becomes an  i n t e g r a l  p a r t  of t h e  i n f o r m a t i o n  sys tem .

The i m a g e - s t a t e  in d ex  of  an i n d i v i d u a l  p r o b l e m - s o l v e r  

i s  t h e  r e s u l t  of  h i s  s t a t e  o f  knowledge f o r  a p a r t i c u l a r  t a s k ;  

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

and t h e  p r o b a b l e  a c c u r a c y  and r e l i a b i l i t y  of  i n f o r m a t i o n  t h a t  

w i l l  be r e c e i v e d .  There  a r e  two main p a th s  t h r o u g h  which a 

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

The f i r s t  i s  f o r  s u b s t a n t i v e  r e a s o n s  and t h e  second  i s  f o r  

o r g a n i z a t i o n a l  r e a s o n s .  I n  t h e  f i r s t  i n s t a n c e  c e r t a i n  s o u r c e s  

a r e  i n c l u d e d  b e c a u se  t h e y  a r e  s e e n  by th e  d e c i s i o n - m a k e r  as 

p o s s e s s i n g  i n f o r m a t i o n  r e q u i r e d  t o  s o l v e  t h e  p rob lem .  In  th e  

second  i n s t a n c e  i n c l u s i o n  of  c e r t a i n  s o u r c e s  i s  r e q u i r e d  by 

th e  o r g a n i z a t i o n a l  s t r u c t u r e .  I n f o r m a t i o n  from s o u r c e s  

in c lu d e d  f o r  s u b s t a n t i v e  r e a s o n s  ( i n  many i n s t a n c e s  t h e s e  

r e p r e s e n t  t h e  i n f o r m a l  sy s te m )  w i l l  be g i v e n  more w e ig h t  t h a n  

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

Hence, t h e  i n d i v i d u a l  d e c i s i o n - m a k e r ' s  i m a g e - s t a t e  f o r  a g iv e n



122
t a s k ,  t h a t  i s ,  h i s  e v a l u a t i o n  o f  t h e  r e l i a b i l i t y  and a c c u r a c y  

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

s y s te m ,  co u ld  be v e r y  u s e f u l  t o  management i n  i d e n t i f y i n g  t h e  

e l e m e n t s  o f  t h e  i n f o r m a l  i n f o r m a t i o n  s y s te m  and i n  m o d i fy in g  

th e  f o r m a l  i n f o r m a t i o n  s y s te m  t o  more a d e q u a t e l y  meet u s e r  

n e e d s .

T a s k - r e s u l t  r a t i n g s  and i m a g e - s t a t e  in d e x  m easu res  

c o u ld  a l s o  be used  by management a s  a b a s i s  f o r  t r a i n i n g  

programs w h ic h ,  i f  p r o p e r l y  im p le m e n te d ,  c o u ld  s t r e n g t h e n  

b o th  t h e  i n f o r m a l  and f o r m a l  i n f o r m a t i o n  s y s t e m s .  As an  

example  o f  su c h  a p rog ram ,  im provem ents  t o  t h e  l o c a l  e n v i r o n ­

ment c o u ld  be made t h r o u g h  a l o c a l  s k i l l s  i n v e n t o r y ;  t h a t  i s ,  

d e v e lo p  a d i r e c t o r y  which  i s  o r g a n i z e d  by s k i l l  a r e a  and would 

l i s t  su c h  i tem s  as a s o u r c e ,  i n d i v i d u a l ' s  name, t e l e p h o n e  

number,  and e x p e r i e n c e  i n  a s u b j e c t  a r e a .  A l s o ,  a t r a i n i n g  

c o u r s e ,  o r  g u i d e ,  may be d e v e lo p e d  t o  b r i n g  t o  t h e  a t t e n t i o n  

o f  d e c i s i o n - m a k e r s  t e c h n i q u e s  c u r r e n t l y  a v a i l a b l e  t o  a s s i s t  

them i n  b e t t e r  o r g a n i z i n g  t h e i r  p e r s o n a l  f i l e s ,  t h e r e b y  

e n h a n c in g  t h e i r  image s t a t e s  f o r  t a s k s  w i t h i n  t h e i r  d e c i s i o n  

a r e a s .

R i s k - t a k i n g  p r o p e n s i t y  was m easured  v i a  an  i n s t r u m e n t  

c a l l e d  t h e  Choice  Dilemmas P r o c e d u r e s .  Each i t e m  on t h i s  

t w e l v e - i t e m  i n s t r u m e n t  r e p r e s e n t s  a c h o i c e  dilemma be tween  

a r i s k y  and a s a f e  c o u r s e  o f  a c t i o n .  i f  t h e  p r o p o s i t i o n  

i s  a c c e p t e d  t h a t ,  " s e l e c t i o n  i s  t h e  p r o c e s s  t h r o u g h  which  we
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d e te r m i n e  w h e th e r  o r  n o t  a p e r s o n  has a c e r t a i n  a b i l i t y  and 

on th e  b a s i s  of  t h a t  d e t e r m i n a t i o n  d e c i d e  t h e  d e g r e e  t o  which 

he p o s s e s s e s  t h a t  a b i l i t y , "  t h e  r i s k - t a k i n g  p r o p e n s i t y  ind ex  

c o u ld  be v a l u a b l e  i n  t h e  p e r s o n n e l  s e l e c t i o n  p r o c e s s  f o r  

c e r t a i n  o c c u p a t i o n s .

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

by th e  r i s k - t a k i n g  p r o p e n s i t y  i n d e x ,  a r e  more e f f i c i e n t  

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

a s  r i s k - t a k e r s .  Hence ,  p e r s o n s  i d e n t i f i e d  as  r i s k - e v a d e r s  

would have a g r e a t e r  chance  fo r '  s u c c e s s  a s ,  f o r  i n s t a n c e ,  

a i r  t r a f f i c  c o n t r o l l e r s .  A s id e  from t h e  s a f e t y  f a c t o r s  

a s s o c i a t e d  w i t h  r i s k - t a k e r s ,  a i r  t r a f f i c  c o n t r o l l e r s  a r e  

r e q u i r e d  t o  p r o c e s s  l a r g e  amounts o f  i n f o r m a t i o n ,  on a c o n ­

t i n u i n g  b a s i s ,  on which t o  b a se  t h e i r  d e c i s i o n s  c o n c e r n i n g  

t h e  c o n t r o l  o f  a i r c r a f t  movements. A n o th e r  a r e a  which 

i n v o l v e s  e x t e n s i v e  i n f o r m a t i o n - p r o c e s s i n g  would be i n  t h e  

w e a th e r  f o r e c a s t i n g  s e r v i c e .  Here  a g a i n  t h e  r i s k - c o n s e r v a t i s m  

in d e x  would be a v a l u a b l e  t o o l  i n  t h e  s e l e c t i o n  p r o c e s s .

I n  a d d i t i o n  t o  t h e  two exam ples  n o t e d  a b o v e ,  t h e  r i s k -  

c o n s e r v a t i s m  i n d e x  would be a v a l u a b l e  t o o l  i n  t h e  s e l e c t i o n  

p r o c e s s  i n  any  a r e a  of  management where a d e c i s i o n - m a k e r  

( a d m i n i s t r a t o r )  would be a b l e  t o  commit an  o r g a n i z a t i o n  t o  an 

i r r e v o c a b l e  c o u r s e  o f  a c t i o n ;  t h a t  i s ,  h i s  d e c i s i o n  would be 

t h e  f i n a l  d e c i s i o n  f o r  t h e  o r g a n i z a t i o n .  Examples o f  o c cu p a ­

t i o n s  of  t h i s  n a t u r e  a r e  Commercia l  Bank Loan O f f i c e r s ,  C o n t r a c t ­

i n g  O f f i c e r s  ( P u b l i c  and p r i v a t e )  and h i g h l y  p l a c e d  P u b l i c  

A d m i n i s t r a t i o n  O f f i c e r s .
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P e r s o n s  i d e n t i f i e d  as  r i s k - t a k e r s  may be d e s i r a b l e  f o r  

c e r t a i n  o c c u p a t i o n s  such  as  s c i e n t i f i c  r e s e a r c h e r s ,  c e r t a i n  

t y p e s  o f  s a l e s m e n  p o s i t i o n s ,  and i n  some i n s t a n c e s  d i v i s i o n  

managers  o f  a g g r e s s i v e  c o m m erc ia l  f i r m s .  In  t h e s e  i n s t a n c e s  

t h e  a b i l i t y  o f  t h e  manager t o  make a d e c i s i o n  and t a k e  d e c i s i v e  

a c t i o n  would be more i m p o r t a n t  t h a n  h i s  a b i l i t y  t o  p r o c e s s  

l a r g e  amounts  o f  i n f o r m a t i o n .  T h is  i s  n o t  t o  i n f e r  t h a t  i n f o r ­

m a t i o n - p r o c e s s i n g  i s  n o t  r e q u i r e d ,  o r  i s  n o t  i m p o r t a n t  t o  th e  

s u c c e s s  o f  t h e s e  o c c u p a t i o n s .  The r i s k - t a k e r  may be an 

e f f i c i e n t  i n f o r m a t i o n - p r o c e s s o r  i n  h i s  own r i g h t  but  i n  g e n e r a l ,  

h i s  i n f o r m a t i o n - p r o c e s s i n g  e f f i c i e n c y  w i l l  no t  be as g r e a t  as 

t h a t  of  r i s k - e v a d e r s .  Hence,  t h e r e  i s  a t r a d e - o f f  be tw een  t h e  

i n d i v i d u a l  d e c i s i o n - m a k e r ' s  a b i l i t y  t o  t a k e  r i s k s  and h i s  

a b i l i t y  t o  p r o c e s s  i n f o r m a t i o n .

S u g g e s t i o n s  f o r  A d d i t i o n a l  R e s e a r c h

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

t h e  t a s k  and h i s  r e s u l t i n g  i n f o r m a t i o n - p r o c e s s i n g  b e h a v io r  seems 

d e s i r a b l e .  A d d i t i o n a l  r e s e a r c h  a p p e a r s  p r o m is in g  i n  t h e  f o l l o w ­

i n g  a r e a s :

I n v e s t i g a t i o n  o f  t h e  v a r i a b l e  sy s te m  used i n  t h i s  

s t u d y  i n  o t h e r  c o n t i n u i n g  e d u c a t i o n  e n v i ro n m e n ts  

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

S i n c e  t h e  i n d i v i d u a l  i s  a v i t a l  e le m e n t  i n  any 

i n f o r m a t i o n  sy s te m ,  an  i n v e s t i g a t i o n  to  l i n k  t h e  

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

b a s e  i n  a manner w hich  m atches  r e l e v a n t  i n f o r m a t i o n  

w i t h  needs  a p p e a r s  d e s i r a b l e .
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S tu d y  o f  t h e  r e l a t i o n s h i p s  among key v a r i a b l e s  

u n d e r  l a b o r a t o r y  c o n d i t i o n s .  As r e f l e c t e d  i n  

C h a p te r  IV, t a s k - r e s u l t  r a t i n g ,  p r e c i s i o n  o f  

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

.8062 s q u a r e d ,  o r  65 p e r c e n t  o f  t h e  v a r i a t i o n  i n  

t h e  d e p e n d e n t  g roup  w h i l e  t h e  e n t i r e  15 v a r i a b l e  

g ro u p  e x p l a i n e d  .8718 s q u a r e d  o r  76 p e r c e n t .

Hence ,  t h e s e  t h r e e  m easu res  e x p l a i n e d  a lm o s t  as 

much as  t h e  e n t i r e  s e t  o f  15 i n d e p e n d e n t  v a r i a b l e s  

A l a b o r a t o r y  s t u d y  o f  t h e s e  s e l e c t e d  key v a r i a b l e s  

would be p r o m is in g  as  a s o u r c e  o f  i n f o r m a t i o n  

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

b e h a v i o r .

I n v e s t i g a t i o n  i n t o  o t h e r  d e c i s i o n - m a k i n g  a r e a s  

su c h  a s  f i n a n c e ,  m a r k e t i n g ,  e t c .  For  exam ple ,  

i n f o r m a t i o n - p r o c e s s i n g  and d e c i s i o n - m a k i n g  as  i t  

c o n c e r n s  cus tom er  d e c i s i o n - m a k i n g  c o u ld  p r o v id e  

a v a l u a b l e  p o i n t  of r e f e r e n c e  f o r  p r o d u c t  promo­

t i o n a l  s t r a t e g y .

I n v e s t i g a t i o n  i n t o  g ro u p  i n f o r m a t i o n - p r o c e s s i n g  

and d e c i s i o n - m a k i n g  as  opposed  t o  i n d i v i d u a l  

i n f o r m a t i o n - p r o c e s s i n g  and d e c i s i o n - m a k i n g .

S in c e  t h e  c u r r e n t  e f f o r t  has been  d i r e c t e d  toward 

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

m aking ,  a s t u d y  o f  t h e  same v a r i a b l e  sy s te m  from
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t h e  p o i n t  o f  v iew  o f  g ro u p  p r o b l e m - s o l v i n g  

a c t i v i t y  would be i n t e r e s t i n g .

R e f in e m e n t  of  s e l e c t e d  m easures  o f  v a r i a b l e s  

u sed  i n  t h e  sy s te m .  Of p a r t i c u l a r  i n t e r e s t  

would be m easures  used  t o  gauge th e  t im e 

p r o b l e m - s o l v e r s  spend  on s e a r c h  f o r  i n f o r m a ­

t i o n  and e v a l u a t i o n  of  i n f o r m a t i o n  e le m e n t s  

r e c e i v e d .  From a d a t a  c o l l e c t i o n  and c o n c e p ­

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

a p p e a r s  r e l a t i v e l y  s t r a i g h t f o r w a r d .  However, 

r e s e a r c h  s u b j e c t s  d id  e x p e r i e n c e  some d i f f i ­

c u l t y  i n  s e g r e g a t i n g  s e a r c h  t im e  and e v a l u a t i o n  

t i m e .
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APPENDIX A
JOB PERFORMANCE RANKING GUIDE

OBJECTIVE

W i l l  you p l e a s e  r a n k  th e  i n d i v i d u a l s  l i s t e d  i n  t h e  l e f t  
hand column from h ig h  t o  low, u s i n g  th e  f o l l o w i n g  jo b  p e r f o r m ­
ance  f a c t o r s  as a b a s i s  o f  c o m p a r iso n  o f  i n d i v i d u a l s .  The 
f a c t o r s  a r e  n o t  l i s t e d  i n  any p a r t i c u l a r  o r d e r  o f  im p o r ta n c e .

1. Depth o f  p r o b l e m - s o l v i n g  c a p a b i l i t y .  Number
of a p p ro a c h e s  g e n e r a t e d - - i m a g i n a t i o n ,  i n g e n u i t y ,  
g e n e r a t i o n  o f  f e a s i b l e  a l t e r n a t i v e s .  A b i l i t y  
t o  s e l e c t  " b e s t "  a l t e r n a t i v e .

2 .  Degree o f  s u c c e s s  i n  p r o d u c i n g  r e s u l t s .

3. C o n s i s t e n c y  w i t h  r e s p e c t  t o  q u a l i t y  and 
t i m e l i n e s s .

4 .  T e n a c i t y  and p e r s e v e r a n c e - - a t t e n t i o n  to  
d e t a i l s .

5.  Communicat ion of  r e s u l t s .

PROCEDURE

A f t e r  c a r e f u l l y  c o n s i d e r i n g  t h e  above f i v e  f a c t o r s ,  use  
them as a b a s i s  f o r  s e l e c t i n g  th e  i n d i v i d u a l  who r a n k s  a t  t h e  
t o p  o f  t h e  g ro u p .  P l a c e  h i s  name a t  th e  t o p  o f  th e  r i g h t  hand 
column. N e x t ,  s e l e c t  t h e  i n d i v i d u a l  who r a n k s  a t  t h e  bo t tom  
of  th e  g ro u p .  W ri te  h i s  name a t  t h e  bot tom  o f  th e  r i g h t  hand 
column. C o n t in u e ,  t o  a l t e r n a t e  f rom  n e x t  h i g h e s t  t o  n e x t  l o w e s t  
u n t i l  a l l  names have been  p l a c e d  i n  t h e  r i g h t  column i n  ran k ed  
o r d e r  f rom  h ig h  t o  low.

Name of  I n d iv id u a l Rank from High t o  Low

1 .
i :
3 . '
4 . '
5 . '
6 . '

1 : 
8 . '  

9. '

1 .
2 . '

3."
4 . ‘
5 . '
6 .
7."
8 . '  

9 . '
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Name o f  I n d iv id u a l Rank from High t o  Low

1 0.
11 . '
1 2 . '
13. '
14 . '
15 . '
1 6 . '  
17. '

1 0 .
1 1 . '
1 2 .
13. '
14."
15. '
16 . '  
17 . '

Source:  David w. Cravens,  An E x p lo r a to ry  Study o f  I n d i v i d u a l
in fo r m a t io n  P r o c e s s i n g  ^ d  D e c i s i o n  Making (unpubl ished  
d i s s e r t a t i o n ,  Indiana U n iv e r s i t y ,  1 967) ,  p . 146.



APPENDIX B
JOB PERFORMANCE RATING

NAME_______________________________ PERSON RATING_

DATE

OBJECTIVE

W i l l  you p l e a s e  r a t e  t h e  above i n d i v i d u a l  on t h e  s c a l e  
below u s i n g  t h e  f o l l o w i n g  j o b  p e r fo rm an c e  f a c t o r s  as  a b a s i s  
o f  c o m p a r i s o n  o f  i n d i v i d u a l s .  The f a c t o r s  a r e  n o t  l i s t e d  i n  
any  p a r t i c u l a r  o r d e r  o f  im p o r t a n c e .

1. Depth o f  p r o b l e m - s o l v i n g  c a p a b i l i t y .  Number
o f  a p p ro a c h e s  g e n e r a t e d - - i m a g i n a t i o n ,  i n g e n u i t y ,  
g e n e r a t i o n  o f  f e a s i b l e  a l t e r n a t i v e s .  A b i l i t y  
t o  s e l e c t  " b e s t ” a l t e r n a t i v e .

2 .  Degree  o f  s u c c e s s  i n  p r o d u c in g  r e s u l t s .

3. C o n s i s t e n c y  w i t h  r e s p e c t  t o  q u a l i t y  and 
t i m e l i n e s s .

4 .  T e n a c i t y  and p e r s e v e r a n c e - - a t t e n t i o n  t o  
d e t a i l s .

5 .  Communicat ion o f  r e s u l t s .

PERFORMANCE RATING

Very E x t r e m e ly
Low High
Performance —̂ ----- g  ̂ gj— —  g —  Performance

REMARKS

Source: David W. Cravens,  An E xp loratory  Study o f  I n d iv id u a l
In form ation  P r o c e s s i n g  and D e c i s io n  Making 
(unpubl ished  d i s s e r t a t i o n ,  Indiana U n i v e r s i t y ,  1967) ,  
p. 147.
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APPENDIX C 

CHOICE DILEI#IAS PROCEDURE 

O P I N I O N  Q U E S T I O N N A I R E  I I

I n s t r u c t i o n s . On t h e  f o l l o w i n g  p a g e s ,  you w i l l  f i n d  a 
s e r i e s  o f  s i t u a t i o n s  t h a t  a r e  l i k e l y  t o  o c c u r  i n  e v e r y d a y  l i f e .  
The c e n t r a l  p e r s o n  i n  e a c h  s i t u a t i o n  i s  f a c e d  w i t h  a c h o ic e  
be tw een  two a l t e r n a t i v e  c o u r s e s  o f  a c t i o n ,  which we m igh t  c a l l  
X and Y. A l t e r n a t i v e  X i s  more d e s i r a b l e  and a t t r a c t i v e  t h a n  
a l t e r n a t i v e  Y, bu t  the  p r o b a b i l i t y  o f  a t t a i n i n g  o r  a c h i e v i n g  X 
i s  l e s s  t h a n  t h a t  of  a t t a i n i n g  o r  a c h i e v i n g  Y.

For each s i t u a t i o n  on the  f o l l o w i n g  p a ges ,  you w i l l  be 
asked t o  i n d i c a t e  the minimum odds o f  s u c c e s s  you would demand 
b efo re  recommending th a t  the more a t t r a c t i v e  or d e s i r a b l e  
a l t e r n a t i v e ,  X, be chosen .

Reach e a c h  s i t u a t i o n  c a r e f u l l y  b e f o r e  g i v i n g  y our  j u d g e ­
ment .  Try  t o  p l a c e  y o u r s e l f  i n  t h e  p o s i t i o n  o f  t h e  c e n t r a l  
p e r s o n  i n  e a c h  o f  th e  s i t u a t i o n s .  There  a r e  tw e lv e  s i t u a t i o n s  
i n  a l l .  P l e a s e  do no t  om it  any o f  them.

1. Mr. A, an e l e c t r i c a l  e n g i n e e r ,  who i s  m a r r i e d  and 
has one c h i l d ,  has been  w o rk in g  f o r  a l a r g e  e l e c t r o n i c s  c o r p o r ­
a t i o n  s i n c e  g r a d u a t i n g  f rom  c o l l e g e  f i v e  y e a r s  ag o .  He i s  
a s s u r e d  o f  a l i f e t i m e  jo b  w i t h  a m odes t ,  though  a d e q u a t e ,  
s a l a r y ,  and l i b e r a l  p e n s i o n  b e n e f i t s  upon r e t i r e m e n t .  :Qn th e  
o t h e r  hand ,  i t  i s  v e r y  u n l i k e l y  t h a t  h i s  s a l a r y  w i l l  i n c r e a s e  
much b e f o r e  he r e t i r e s .  While  a t t e n d i n g  a c o n v e n t i o n ,  Mr. A 
i s  o f f e r e d  a j o b  w i th  a s m a l l ,  newly founded  company which has 
a h i g h l y  u n c e r t a i n  f u t u r e .  The new j o b  would pay more t o  s t a r t  
and would o f f e r  t h e  p o s s i b i l i t y  o f  a s h a r e  i n  t h e  o w n e r sh ip  i f  
t h e  company s u r v i v e d  t h e  c o m p e t i t i o n  o f  t h e  l a r g e r  f i r m s .

Imagine th a t  you are a d v i s i n g  Mr. A. L i s t e d  below are  
s e v e r a l  p r o b a b i l i t i e s  or odds o f  the  new company's prov ing  
f i n a n c i a l l y  sound.

p l e a s e  check  th e  l o w e s t  p r o b a b i l i t y  t h a t  you would 
c o n s i d e r  a c c e p t a b l e  t o  make i t  w o r th w h i l e  f o r  Mr. A. t o  t a k e  
t h e  new j o b .

  The chances are 1 in  10 th a t  the  company w i l l  prove
f i n a n c i a l l y  sound.

  The c h an ces  a r e  3 i n  10 t h a t  t h e  company w i l l  p ro v e
f i n a n c i a l l y  sound .

  The chances are 5 in  10 t h a t  the  company w i l l  prove
f i n a n c i a l l y  sound.
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The c h a n c e s  a r e  7 i n  10 t h a t  t h e  company w i l l  p rove  
f i n a n c i a l l y  sound .
The c h a n c e s  a r e  9 i n  10 t h a t  t h e  company w i l l  p rove  
f i n a n c i a l l y  sound.
P la c e  a check here i f  you th in k  Mr. A. should not take  
the  new job no matter what the  p r o b a b i l i t i e s .

Source;  Nathan Kogan and Michael  A. Wallach, Risk  Taking;
A Study in  C o g n it io n  and p e r s o n a l i t y  (New York; 
H o l t ,  Rinehart  and Winston, 1 964) ,  p. 258.



APPENDIX D 

INFORMATION-PROCESSING EFFICIENCY INDEX

Approach

The b a s i c  a p p ro a c h  i n  m ea su r in g  an i n d i v i d u a l ' s  

I n f o r m a t i o n - P r o c e s s i n g  E f f i c i e n c y  (P 3 ) f o r  t h i s  s t u d y  w i l l  

be t h a t  u t i l i z e d  by H a y e s .^  The p r im a ry  m o d i f i c a t i o n s  to  

Hayes '  p r o c e d u r e  w i l l  be as  f o l l o w s ;

1.  A f i x e d  t a s k  was u t i l i z e d  i n  t h a t  d e c i s i o n  
a l t e r n a t i v e s  were h e ld  a t  e i g h t  and th e  
c h a r a c t e r i s t i c s  d e s c r i b i n g  e a c h  t a s k  were 
h e ld  t o  e i g h t .  Hayes v a r i e d  bo th  from 
f o u r ,  s i x ,  and e i g h t  a l t e r n a t i v e s  and 
c h a r a c t e r i s t i c s .

2. The r a n g e  o f  v a l u e s  f o r  each  c h a r a c t e r i s t i c  
was m o d i f i e d  s l i g h t l y  t o  a r r i v e  a t  t a s k  s e t s  
A, B, C, and D.

D e c i s i o n  M a t r ix

A t y p i c a l  d a t a  m a t r i x  i s  shown below:

1 2 3 4 5 6 7 8

Speed 327 387 267 207 267 297 327 297

P i l o t PF VP GE GE FG GE PF FG

Delay 3 3 3 5 9 3 9 7

Radar F F G FG GE GE GE GE

Armament 50% 30% 80% 1 0 0 % 50% 1 0 0 % 80% 50%

D i s t a n c e  150 1 1 0 170 250 150 190 2 1 0 130

I j o h n  R. H a y es , Human Data p r o c e s s i n g  L im i t s i n  D e c i s i o n
Making, R e p o r t No. ESD-TDR-■62-48 (B e d fo rd ,  M a ss . : A i r  F o rce
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1 2 3 4 5 6 7 8

Search 31 36 26 41 26 46 26 26

Contact F PF GE P FG F FG G

The numbers one through e i g h t  r e f e r  to e i g h t  a l t e r n a ­

t i v e  a i r c r a f t .  The t a s k  i s  to  d e c id e  which o f  the  a l t e r n a t i v e  

p lan es  t o  send t o  i n v e s t i g a t e  a r ep orted  submarine s i g h t i n g .

The c h a r a c t e r i s t i c s  i n  the  l e f t - h a n d  column d e s c r i b e  the  

a l t e r n a t i v e s .  As Hayes i n d i c a t e s :

The e i g h t  c h a r a c t e r i s t i c s  do not share a common 
u n i t  o f  measurement nor does an i n c r e a s i n g  num erica l  
v a lu e  n e c e s s a r i l y  i n d i c a t e  an i n c r e a s e  in  d e s i r a b i l i t y .
For example,  high numbers are more d e s i r a b l e  f o r  
' s p e e d , '  but l e s s  d e s i r a b l e  f o r  ' d e l a y , '  These proper­
t i e s  o f  the s e t  o f  c h a r a c t e r i s t i c s  make i t  u n l i k e l y  
t h a t  the  s u b j e c t  w i l l  adopt a s im ple  a r i t h m e t i c  r u l e  
f o r  a r r i v i n g  a t  d e c i s i o n s  and, hence ,  w i l l  h e lp  to  
in su re  t h a t  d e c i s i o n s  w i l l  i n v o l v e  g e n u in e ly  m u l t i ­
d im e n s io n a l  ju d g e m e n ts .2

T h ir ty - tw o  data  m a tr ic e s  w i l l  be c o n s t r u c t e d  u s in g  the
3

random tec h n iq u e  d e sc r ib e d  by Hayes in  Appendix A. Four s e t s  

(A, B, C, and D) o f  e i g h t  d i f f e r e n t  m atr ices  w i l l  be d ev e lop ed .  

The b a s i c  data t o  be used t o  randomly c o n s t r u c t  each  m atrix  

are shown on the n ex t  page .^

2
H ayes ,  0 £ .  c i t . ,  p .  3. 

^ I b i d . ,  pp. 24 -2 7 .

^Ibid., p. 41.
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Charac ter is t ic

"Best"
Value

Rank of Values "Worst"
Value Unit of 

Measurement
1 2 3 4 5 6 7 8

1. Speed 375 345 315 285 255 225 195 165 Miles per hour

2. Pi lot E GE G EG V PF P. VP Adjective

3. Delay 0 2 4 6 8 10 12 14 Minutes

4. Radar E GE G FG F FF P VP Adjective

5. Armament 100% 90% 80% 70% 6 0 % 50% 40% 30% Percent

6. Distance 100 120 140 160 180 200 220 240 Miles

7. - Search 55 49 43 37 31 25 19 13 Minutes

8. Contact E GE G FG F FP P VP Adjective

W
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This  b a s i c  s e t  o f  d a t a  w i l l  be used  t o  g e n e r a t e  t h e  

e i g h t  d e c i s i o n  m a t r i c e s  f o r  s e t  A. S e t s  B, C , and D w i l l  

be g e n e r a t e d  by m o d ify in g  t h e  b a s i c  s e t  o f  d a t a  as  f o l l o w s :

1. The v a l u e s  f o r  c h a r a c t e r i s t i c s  2, 4 ,  5,  and 8
w i l l  be t h e  same f o r  t a s k  s e t s  A, B, C, and D.

2. On t a s k  s e t s  B, C, and D t h e  b e s t  " sp e ed "
v a l u e  w i l l  b e g in  a t  387 ,  383 ,  and 386,
r e s p e c t i v e l y ,  and d e c r e a s e  i n  in c r e m e n t s  
o f  30.

3. On t a s k  s e t  B t h e  b e s t  " d e l a y "  v a l u e  w i l l  
b e g i n  a t  1 and i n c r e a s e  i n  i n c r e m e n t s  of 2.
On s e t  C t h e  b e s t  " d e l a y "  v a l u e  w i l l  b e g in  
a t  0 and i n c r e a s e  i n  i n c r e m e n t s  o f  2. On 
s e t  D t h e  b e s t  " d e l a y "  v a l u e  w i l l  b e g in  a t  2 
and i n c r e a s e  i n  i n c r e m e n t s  o f  1.

4 .  D i s t a n c e  w i l l  b e g i n  on s e t s  B, C, and D a t  
110, 115, and 95, r e s p e c t i v e l y ,  and i n c r e a s e  
i n  i n c r e m e n t s  of  20.

5. S e a r c h  w i l l  b e g in  on s e t  B a t  46 and d e c r e a s e  
i n  i n c r e m e n t s  o f  5. S e a r c h  w i l l  b e g in  on 
s e t s  C and D a t  53 and 56 ,  r e s p e c t i v e l y ,  and 
d e c r e a s e  i n  i n c r e m e n t s  o f  6.

A d m i n i s t r a t i o n  P r o c e d u r e

Four  b a t t e r i e s  o f  e i g h t  t a s k s  e a c h  w i l l  be a d m i n i s t e r e d  

i n d i v i d u a l l y  t o  e ac h  s u b j e c t ,  t h e  make-up o f  e ac h  b a t t e r y  i s  

shown below:

B a t t e r y  No. M atr ices  Included

^5 

7 

1 

3

1. 4 B2 C3 D4 A2 B3 C4
D

2 . A3 B4 C5 De B5 Ce D

3. ^5 « 6 ^7 ° 8 ^ 6 B7 c s D

4 .
h ® 8 Cl D2 ^ 8 Bl C2

D
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The i n s t r u c t i o n s  g iv e n  to  each s u b j e c t  w i l l  be e s s e n ­

t i a l l y  the  same as those  u t i l i z e d  by Hayes and are shown 

be low

B efore  t e s t i n g  each s u b j e c t  w i l l  be in s t r u c t e d  as 

f o l l o w s  ;

"This i s  an experiment in  d e c i s i o n  making. You are  

based a t  a shore  s t a t i o n  and you r e c e i v e  r e p o r t s  o f  radar  

s i g h t i n g s  o f  submarines .  I t  i s  your job to  d i s p a t c h  a 

s i n g l e  plane t o  search  the area  where the s i g h t i n g  occurred .  

To do t h i s  you have to  d e c id e  which one o f  the  a v a i l a b l e  

plan es  i s  b e s t  f o r  the  ass ignm ent ."

"In each problem, you w i l l  have e i g h t  p lanes  from 

which you must ch o o se .  In making your d e c i s i o n  you w i l l  have 

to  c o n s i d e r  s e v e r a l  f a c t o r s  which d e s c r i b e  the  p la n e s ."

At t h i s  p o in t  the  s u b j e c t  w i l l  be shown a data m atrix  

l i s t i n g  the  e i g h t  c h a r a c t e r i s t i c s .  Each w i l l  be e x p la in ed  to  

him in  d e t a i l .  The s u b j e c t  w i l l  then be asked to  paraphrase  

the e x p l a n a t i o n s .  I f  the  s u b j e c t ' s  paraphras ing  i s  judged  

u n s a t i s f a c t o r y ,  the  e x p la n a t io n  w i l l  be r ep ea ted .

The i n s t r u c t i o n s  w i l l  then co n t in u e  as f o l lo w s :

"The problem w i l l  be presen ted  to  you on th e se  s h e e t s ,  

and w i l l  be p laced  f a c e  down in  f ro n t  o f  you. When I g iv e  

the s i g n a l  turn the problem over and s t a r t  work. When you

^Hayes, og. cit., pp. 9-10.
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have f i n i s h e d ,  t e l l  me which p l a n e  you have ch o sen ,

"Each t e s t  w i l l  c o n s i s t  o f  8 problems. In each problem,  

you should  t r y  to  make the b e s t  d e c i s i o n  p o s s i b l e ;  accuracy  

i s  the  most important t h i n g ."

S c o r in g

The c o n s t r u c t i o n  o f  e a c h  m a t r i x  ( u s i n g  Hayes '  p r o c e d u r e s )

w i l l  be such  t h a t  t h e r e  w i l l  be one b e s t ,  one second  b e s t ,  one

t h i r d  b e s t ,  and f o u r  f o u r t h  b e s t  a l t e r n a t i v e s .  S c o re s  of  1 .0 0 ,

0 . 8 7 5 ,  0 . 7 5 0 ,  and 0 .625  w i l l  be g i v e n  f o r  f i r s t ,  s e c o n d ,  t h i r d ,  

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

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

The t im e  r e q u i r e d  by t h e  s u b j e c t  t o  make a d e c i s i o n  on

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

n a t i v e  s e l e c t e d  by him.

An i n f o r m a t i o n - p r o c e s s i n g  e f f i c i e n c y  ( IPE)  in d e x  w i l l  

be c o n s t r u c t e d  f o r  eac h  s u b j e c t  a s  f o l l o w s ;

IPE In d ex  = 1  / .  ^ i
n <  q^

where i  goes f rom 1 t o  32,

t ^  = t im e  f o r  d e c i s i o n  i  i n  m in u te s ,

q^ = q u a l i t y  of d e c i s i o n  i ,

q^ has a l t e r n a t i v e  v a l u e s  o f  1 . 0 0 0 ,
0 . 8 7 5 ,  0 .7 5 0 ,  and 0 .6 2 5 ,

and n = 32.

Source: David W. Cravens,  An E x p lo r a to ry  Study o f  In d iv id u a l
In form ation  p r o c e s s in g  and D e c i s io n  Making (unpublished  
d i s s e r t a t i o n ,  Indiana U n i v e r s i t y ,  1967) ,  pp. 150-54 .
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TASK RECORD
(See  i n s t r u c t i o n s  on back  b e f o r e  c o m p l e t i n g  t h i s  form)

TASK NO

ASSIGNED TO
DATE RECEIVED ( T ^ )__

DATE CLOSED OUT (T^) .

A. FIELD  CODE ( I \ ) _________

B. MAJOR OUTPUT CODE ( T g ) .

C. KIND OF OUTPUT CODE ( T 3 ) _________________

D. PRECISIO N  OF D EFINITIO N  ( T c ) :
( p l a c e  an X above th e  number s e l e c t e d )

Well
Defined T *  “ 5“  T " T

P o o r l y
Defined

SCOPE AND COMPLEXITY (TV):
( p l a c e  an X above th e  number s e l e c t e d )

Low
D i f f i c u l t y "T" "T" "T" “ 5”

High
D i f f i c u l t y

TECHNICAL MAN-HOURS EXPENDED ( E s t i m a t e d )

F. RESULTS (TV):
( p l a c e  an  X above th e  number s e l e c t e d )

R e s u l t s
Very
Good -IT  ~ r

N egat ive
R e su l t s

G. REMARKS

S o u rc e :  David W. C ra v e n s ,  An E x p l o r a t o r y  S tudy  of  I n d i v i d u a l
I n f o r m a t io n  P r o c e s s i n g  and D e c i s i o n  Making ( u n p u b l i s h e d  
d i s s e r t a t i o n ,  I n d i a n a  U n i v e r s i t y ,  1 9 6 7 ) ,  pp. 155-56 .  
(The Kind o f  O u tp u t  Code w i l l  be p r o v id e d  by th e  
Oklahoma C e n te r  f o r  C o n t in u i n g  E d u c a t i o n ,  Norman, 
Oklahoma. )
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INSTRUCTIONS FOR COMPLETING TASK RECORD

A. F i e l d  Code . I n d i c a t e  t h e  code number i n  t h e  a p p r o p r i a t e  
f i e l d  f o r  t h e  t a s k ,  u s i n g  t h e  Oklahoma C e n te r  f o r  
C o n t i n u i n g  E d u c a t i o n  c l a s s i f i c a t i o n  c o d e s .

B. Major Output Code

1. F i n d i n g  3 .  D e c i s i o n
2.  Recommendation 4 .  Other

C. Kind of  Output Code. The Four C e n t r a l ,  i n t e r r e l a t e d  goa ls  
and f u n c t i o n s  o f  Continuing Education and P u b l i c  S e r v ic e  
are  : 1

01 To a s s i s t  i n d i v i d u a l s  and g roups  i n  k e e p in g  
a b r e a s t  o f  new knowledge r e l a t e d  t o  t h e  
s o l u t i o n  of  s o c i a l  and economic prob lem s and 
t o  t h e  m a in ten a n ce  and advancem ent  o f  compe­
t e n c e  i n  p r o f e s s i o n a l ,  s c i e n t i f i c ,  and t e c h n o ­
l o g i c a l  f i e l d s .

02 To a s s i s t  a d u l t  p a r t - t i m e  s t u d e n t s  i n  p r e ­
p r o f e s s i o n a l  o r  c a r e e r  deve lo pm en t  by making 
a v a i l a b l e  t o  them t h e  t r a d i t i o n a l  knowledge 
o f  t h e  U n i v e r s i t y .

03 To a s s i s t  g roups  ( e . g . ,  v o l u n t a r y  a s s o c i a t i o n s ,  
c o m m u n i t i e s ,  g o v e rn m e n ta l  a g e n c i e s ,  b u s i n e s s  
and i n d u s t r y )  i n  l e a r n i n g  a n d / o r  a p p l y i n g  
s o l u t i o n s  t o  p ro b lem s .

04 To a s s i s t  i n d i v i d u a l s  i n  g a i n i n g  knowledge r e l a t e d  
t o  t h e i r  d e v e lo p m e n ta l  t a s k s ,  t h e i r  c h a n g in g  l i f e  
r o l e s ,  and t o  t h e i r  p e r s o n a l  d e v e lo p m e n t .

D. P r e c i s i o n  o f  D e f i n i t i o n . A w e l l - d e f i n e d  t a s k  i s  one 
where  t h e  o b j e c t i v e s  and c o n s t r a i n t s  a r e  c o m p l e t e l y  
s p e c i f i e d .  F u r t h e r  c o n t a c t  w i t h  t h e  o r i g i n a t o r  of 
t h e  t a s k  i s  u n n e c e s s a r y .  A p o o r l y - d e f i n e d  t a s k  i s  
one where  t h e  p r o b l e m - s o l v e r  does n o t  know what i s  
r e q u i r e d  i n  term s o f  o b j e c t i v e s  and c o n s t r a i n t s .

^• 'Program B u d ge t ing  - C o n t in u i n g  E d u c a t i o n  and P u b l i c
S e r v i c e , "  u n d a t e d ,  p r e p a r e d  by members o f  t h e  O f f i c e  o f
A s s i s t a n t  Vice p r e s i d e n t  f o r  E d u c a t i o n  and P u b l i c  S e r v i c e
( i n  t h e  f i l e s  o f  th e  C e n t e r ) ,  p .  1.
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E. Scope and C om p lex i ty . A t a s k  r e f l e c t i n g  high d i f f i c u l t y  

IS one on which the  p ro b le m -so lv er  has no b a s i s  fo r  
knowing where to  s t a r t  in  i t .  I t  i s  so  complex t h a t  i t  
r e q u ir e s  c u s t o m - t a i lo r e d  t re a tm en t ,  i n  c o n t r a s t ,  a 
l o w - d i f f i c u l t y  t a s k  i s  one where a c l e a r - c u t  procedure  
fo r  g a i n i n g  a s o l u t i o n  i s  known.

F. R e s u l t s . R e s u l t s  should be e v a lu a ted  in  terms of  the  
ta s k  o b j e c t i v e s  and c o n s t r a i n t s .  Very good r e s u l t s  
would be r e f l e c t e d  in  terms o f  the degree  t o  which 
p o s i t i v e  s ta te m e n ts  can be made reg a r d in g  the s o l u t i o n ,  
u s in g  the  o b j e c t i v e s  and c o n s t r a i n t s  as a base o f  
r e f e r e n c e .

G. Remarks. i n d i c a t e  any a d d i t i o n a l  comments th a t  may be 
h e l p f u l  in  c h a r a c t e r i z i n g  the  t a s k  and d i s t i n g u i s h i n g
i t  w ith  r e s p e c t  to  o th e r  t a s k s .  Note unusual  c h a r a c t e r ­
i s t i c s  o f  the t a s k .



APPENDIX F 

TASK FIELD CLASSIFICATION SYSTEM

01 Accountant
02 A r c h i t e c t s
03 Clergymen
04  Computer S p e c i a l i s t s
05 E ngineers

a .  A e r o n a u t i c a l  and A s t r o n a u t i c a l  Engineers
b. Chemical Engineers
c .  C i v i l  Engineers
d. E l e c t r i c a l  and E l e c t r o n i c  Engineers
e .  I n d u s t r i a l  Engineers
f .  M echanica l  Engineers
g. M e t a l l u r g i c a l  and M a te r ia l s  Engineers
h. Mining Engineers
i .  p e tro leu m  Engineers  
j .  S a l e s  Engineers

06 Lawyers and Judges
07 L ib r a r ia n s
08 L i f e  and P h y s i c a l  S c ie n c e s

a.  A g r i c u l t u r a l  S c i e n t i s t s
b. B i o l o g i c a l  S c i e n t i s t s
c .  Chemists
d. G e o l o g i s t s
e .  p h y s i c i s t s  and Astronomers

09 M athem atica l  S p e c i a l i s t s
a .  A c t u a r ie s  and S t a t i s t i c i a n s
b. M athematicians

10 O perat ions  and Systems R esearchers  and A n alys ts
11 p h y s i c i a n s ,  D e n t i s t s ,  and r e l a t e d  p r a c t i t i o n e r s

a .  D e n t i s t s
b. P h y s i c i a n s ,  M edical  and O ste o p a th ic

12 R e g i s t e r e d  Nurses ,  D i e t i t i a n s ,  and T h erap is t s
13 H ea l th  T e c h n o lo g is t s  and T ech n ic ians

a.  T ech n ic ian s
b. C l i n i c a l  Laboratory T e c h n o lo g i s t s  and T echnic ians
c .  D en ta l  H y g ie n i s t s
d. R a d io l o g i c  T e c h n o lo g is t s  and Technicians

14 S o c i a l  S c i e n t i s t s
a .  Economists
b. p s y c h o l o g i s t s
c .  S o c i o l o g i s t s

15 S o c i a l  and R e c r e a t io n  Workers
16 T e a ch er s ,  e x c e p t  C o l l e g e  and U n i v e r s i t y

a .  Elementary School  Teachers
b. Secondary Schoo l  Teachers

17 T each ers ,  C o l le g e  and U n i v e r s i t y
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18 E n g in e e r in g  and S c ie n c e  Tech n ic ians
a .  Draftsmen
b. E l e c t r i c a l  and E l e c t r o n i c  E n g in eer in g  T ech n ic ia n s
c .  I n d u s t r i a l  E n g in ee r in g  Technic ians
d. M athematical  Tech n ic ians

19 T e c h n ic ia n s ,  e x c e p t  H ealth  and
a .  E n g in e e r in g  and S c i e n c e
b. A irp la n e  P i l o t s
c .  Air  T r a f f i c  C o n t r o l l e r s
d.  Radio Operators

20 W r i t e r s ,  A r t i s t s ,  and E n t e r t a i n e r s
a .  E d i to r s  and R eporters
b. D e s ig n e r s
c .  M usic ian s  and Composers
d.  Radio and T e l e v i s i o n  Announcers

21 A l l  Other P r o f e s s i o n a l ,  T e ch n ica l  and Kindred Workers
22 Managers and A d m i n i s t r a t o r s ,  e x c e p t  Farm

a .  Bank O f f i c e r s  and F i n a n c i a l  Managers
b.  Buyers ,  W holesale  and R e t a i l  Trade
c . I n s p e c t o r s ,  e x c e p t  C o n s tr u c t io n ;  P u b l i c  A d m in is t r a t io n
d. O f f i c i a l s  and A d m in is t r a to r s ,  P u b l ic  A d m in is t r a t io n ,  

n . e . c .
e .  Purch as ing  Agents and Buyers,  n . e . c .
f . R es ta u ra n t  and C a f e t e r ia  Managers
g .  S a le s  Managers and Department Heads, R e t a i l  Trade
h. S a le s  Managers and Department Heads, R e t a i l  Trade 

excepted
i .  S c h oo l  A d m in i s t r a t o r s ,  C o l l e g e
j . School  A d m in i s t r a to r s ,  Elementary and Secondary  
k. Managers and A d m in is t r a t o r s ,  n . e . c .
1. A l l  O t h e r  Managers and A d m i n i s t r a t o r s ,  e x c e p t  Farm

Source: Herbert R. Hengst and Robert S. M o r r is se y ,  The
Oklahoma C on t in u in g  Education O p p o r tu n i t ie s  Audit ,  
1 9 7 1 - 7 2 , Norman, Oklahoma (The Center f o r  S tu d ie s  
i n  Higher E d u ca t ion ,  U n iv e r s i t y  o f  Oklahoma, June,  
1 9 7 3 ) ,  pp. 83 -8 4 .
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SEARCH RECORD
(See i n s t r u c t i o n s  on back  b e f o r e  c o m p le t in g  t h i s  fo rm )

TASK NO., 

NAME

A. SOURCE ALTERNATIVES ( J ^ )

A l t e r n a t i v e  s o u r c e s  from 
which you a n t i c i p a t e  
o b t a i n i n g  i n f o r m a t i o n  
r e l e v a n t  t o  t h i s  t a s k .  
( L i s t  as t h e y  occur  
t o  you)

DATE RECEIVED

DATE COMPLETED

p r o b a b i l i t y  E s t i m a t e s . 
(The sum o f  each column 
can exceed 1 .0 )

Does th e  s o u r c e  
c o n t a i n  some 
r e l e v a n t  i n f o r m ­
a t i o n ?

(q i>

I f  t h e r e ,  
how h e l p ­
f u l  w i l l  
i t  be?

( V

B. INTEREST IN TASK ( J 2 )
C o n s i d e r i n g  t h e  v a r i o u s  t a s k s  t h a t  you have worked 

on ,  how does  your  i n t e r e s t  i n  t h i s  t a s k  compare w i t h  them?

( P l a c e  an  X above t h e  number s e l e c t e d )

Very Low 
I n t e r e s t

- 5 -  1 -

E x t re m e ly
High
I n t e r e s t

CERTAINTY OF OUTCOME ( J 3 )
What i s  your  p r o b a b i l i t y  e s t i m a t e  c o n c e r n i n g  t h e  

l i k e l i h o o d  t h a t  you w i l l  come up w i th  a s o l u t i o n  to  
t h e  t a s k  i n  t e rm s  o f  th e  o b j e c t i v e s  and c o n s t r a i n t s  
g i v e n  f o r  t h e  t a s k ?

0
D. TASK LOAD ( J ^ )

How many o t h e r  t a s k s  a r e  you c u r r e n t l y  w ork ing  on? 
I n d i c a t e  No.

1 6 .7
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INSTRUCTIONS FOR COMPLETING SEARCH RECORD

A. SOURCE ALTERNATIVES

P le a s e  l i s t  a l l  p o s s i b l e  so u rc es  th a t  you b e l i e v e  may 
c o n t a i n  in fo r m a t io n  r e l e v a n t  t o  t h i s  t a s k .  In c lu d e  such  
so u r c e s  as your a s s o c i a t e s ,  o th e r  i n d i v i d u a l s  ( i n c l u d i n g  
the  p erso n  s u b m i t t in g  the  r e q u e s t )  r e f e r e n c e  books,  
in fo r m a t io n  s y s t e m s ,  e t c .  These so u rc es  are  in  e f f e c t  
a l t e r n a t i v e s  t h a t  you s e e  as avenues through which you 
can g a in  a s o l u t i o n  t o  the t a s k .

Pr o b a b i l i t y  E s t i m a t e s . Under column i n d i c a t e  the  
p r o b a b i l i t y  (betw een  0 . 0  and 1 . 0 )  t h a t  each  source  
c o n t a in s  some r e l e v a n t  i n f o r m a t i o n - - n o t  how much or how 
good i t  may be.  Under column r . i n d i c a t e  the  p r o b a b i l i t y  
(between 0 . 0  and 1 .0 )  t h a t  i f  t n e  sou rce  does c o n ta in  
some i n f o r m a t io n ,  then  how h e l p f u l  w i l l  i t  be .  This  i s  
your p r o b a b i l i t y  e s t i m a t e  o f  the  degree  o f  h e lp .

B. INTEREST IN TASK

Be frank  i n  your i n d i c a t i o n  o f  i n t e r e s t  on t h i s  t a s k .
I f  i t  i s  o f  m arginal  i n t e r e s t  t o  you, th en  i n d i c a t e  t h i s
on the form. I f  i t  i s  o f  high i n t e r e s t  check the  form 
a c c o r d i n g l y .  Consider  o th er  problems you have worked on 
and t r y  t o  v iew  your i n t e r e s t  i n  t h i s  problem in  terms 
o f  the  o th e r s  you have worked on.

C. CERTAINTY OF OUTCOME

On some problems you are r e l a t i v e l y  sure  t h a t  you w i l l  
l o c a t e  r e l e v a n t  in fo r m a t io n .  On o th e rs  the  e x i s t e n c e  of  
such in fo r m a t io n  i s  h i g h ly  d o u b t f u l .  Try t o  o b j e c t i v e l y  
e s t i m a t e  the p r o b a b i l i t y  of  s u c c e s s  c o n c e r n in g  the  outcome 
of  the  t a s k  t h a t  you have been a s s i g n e d .  In  o th e r  words,
how c e r t a i n  are you c o n cern in g  the  outcome o f  the  t a s k  in
terms o f  the  s p e c i f i e d  o b j e c t i v e s  and c o n s t r a i n t s ?

D. TASK LOAD

I n d i c a t e  here how many o ther  ta sk s  you are  working on 
at  the t ime o f  r e c e i p t  o f  t h i s  t a s k .

S o u r c e :  David W. C r a v e n s ,  An E x p l o r a t o r y  S tu d y  o f  I n d i v i d u a l
In fo rm a t io n  P r o c e s s in g  and D e c i s io n  Making (unpubl ished  
d i s s e r t a t i o n ,  Indiana U n i v e r s i t y ,  l 4 6 7 ) ,  pp. 158-59 .
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DIARY OF INFORMATION SOURCES*
(See  i n s t r u c t i o n s  on back b e fo re  co m p le t in g  t h i s  form)

NAME

(A)
LIST IN ORDER 

SOURCE' IS 
SEARCHED

(B) 
SOURCE 
CODE NO. 

d i )

(C)
IDENTIFY

( I , )

(D) 
ESTIMATED 
TIME SPENT 

( I g )

(E)
DATE

-------------------------- 1

1 .
2 .
3.
4 .
5.
6 .
7.
8 . 
9 .

1 0 .
1 1 .

1 2 .

13.
14.
15.
16.
17.
18.
19.
2 0 .

^Inform ation  r e s u l t i n g  from your e x i s t i n g  knowledge ( t h a t  
co n ta in e d  i n  your head) i s  not  t o  be co n s id er ed  i n  terms 
o f  a so u r c e .  Rather i t  i s  c h a r a c t e r i z e d  by your "image 
s t a t e "  fo r  the  t a s k  a t  the o u t s e t  o f  the t a s k .

149
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INSTRUCTIONS FOR DIARY OF INFORMATION SOURCES

A. L i s t  e a c h  s o u r c e  i n  t h e  o r d e r  t h a t  you b e g i n  s e a r c h i n g .
I f  you r e f e r  more t h a n  once t o  t h e  same s o u r c e ,  l i s t  i t  
e a c h  t im e  i n  t h e  o r d e r  i t  i s  u t i l i z e d ,  p e o p l e  ^ r e  s o u r c e s  
t h e  same as  b o o k s ,  com puter  s y s t e m s ,  e t c ,

B.. and C. I d e n t i f y  e a c h  s o u r c e  c l a s s i f i c a t i o n  i n  column B by
u s i n g  t h e  f o l l o w i n g  code num bers .  A lso  i d e n t i f y  t h e  
s p e c i f i c  name o f  t h e  s o u r c e  ( i . e . ,  NASA, Joh n  S m i th ,  DOD, 
AEC, S c i e n c e  I n f o r m a t i o n  E xchange ,  e t c . )  i n  column C.

SOURCES SOUGHT :

Code No. I n t e r n a l Code No. E x t e r n a l

1 . S u p e r v i s o r 9. L i b r a r y
2 - C o l l e a g u e 1 0 . O rgan ized
3. O th e r  I n d i v i d u a l I n f o r m a t i o n
4 . O r g a n i z a t i o n a l  F i l e s Sys tem
5. P e r s o n a l  F i l e s 1 1 . C o n s u l t a n t
6 . L i b r a r y 1 2 . M a n u f a c tu re r
7. O rg a n iz e d  I n f o r m a ­ o r  S u p p l i e r

t i o n  System (Manual 13. Trade  o r  P r o ­
o r  C o m p u te r ize d ) f e s s i o n a l

8 . O t h e r  ( I d e n t i f y ) A s s o c i a t i o n
14. O th e r  ( I d e n t i f y )

D. E s t i m a t e  t h e  t im e  ( i n  hours  and f r a c t i o n s  t h e r e o f )  s p e n t  
i n  s e a r c h i n g  each  s o u r c e .

" S e a r c h "  i s  d e f i n e d  as t h a t  p o r t i o n  of your  e f f o r t  up t o  
th e  p o i n t  t h a t  you have r e c e i v e d  one o r  more " e l e m e n t s "  
of  i n f o r m a t i o n .  F o r  ex am ple ,  th e  t im e s p e n t  i n  w r i t i n g  
a com pute r  s e a r c h  s t r a t e g y  sh o u ld  be c o n s i d e r e d  as  s e a r c h  
t im e .  When you b e g in  t o  e v a l u a t e  i n f o r m a t i o n  r e c e i v e d  
t h e  t im e  s h o u l d  be e n t e r e d  i n  t h e  " D ia r y  o f  I n f o r m a t i o n  
E l e m e n t s . "  (A ppend ix  I )

E. I n d i c a t e  t h e  d a t e  s e a r c h  was i n i t i a t e d  f o r  each  s o u r c e  
( i f  s e a r c h  o f  a p a r t i c u l a r  s o u r c e  i s  e x te n d e d  o v e r  one 
day  p r o v i d e  a new l i s t i n g  e a c h  d a y ) .  A lso  e n t e r  any 
s o u r c e s  t h a t  a r e  c o n t a c t e d  a f t e r  i n i t i a l  c o n t a c t .  Try 
t o  r e c o r d  a p l a y - b y - p l a y  l i s t i n g  o f  th e  s o u r c e s  you 
c o n t a c t  on th e  t a s k .

S o u rc e :  David W. C r a v e n s ,  An E x p l o r a t o r y  S tu d y  o f  I n d i v i d u a l
I n f o r m a t i o n  P r o c e s s i n g  and" D e c i s i o n  Making ( u n p u b l i s h e d  
3 T s s e r t a t i o n ,  I n d i a n a  U n i v e r s i t y ,  1 9 6 7 ) ,  pp. 160-61.
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TASK NUMBER NAME

DIARY OF INFORMATION ELEMENTS (R e ce iv e d  and E v a l u a t e d )  
(See  I n s t r u c t i o n s  f o r  Columns A-M)

(A) (B) (C) (D) (E) (F)

Element Source
C h a n n e l /
Media

Element
Type

COMPETENCY/ 
RELIABILITY 

Low High
Number Date Number Code Code 1 2 3 4 5 6 7

1 .
• I .

3.
4 .
b .
b.
/ .
«.
9.

1 0 .
1 1 .
1 2 .
13.
14.
15.
16.
17.
18.
19.
2 0 .
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TASK NUMBER NAME

■8

(G) (H) ( I ) ( J )

RELEVANCE

High

TO TASK

Low

IMAGE STA 
CONFLICT

Low

TE

High

E v a l u a t i o n
Time

( E s t i m a t e d )

A c c e p t /  
R e j e c t  
(A o r  R)

7 6 5 4 3 2 1 1 2 3 4 5 6 7
1

2

3
4

5
6

7
8

9
1 0

1 1

1 2

13
14
15
16
17
18
19
2 0
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TASK NUMBER NAME

■II 12
(K)

P r e s c r i p t i v e  
(Yes o r  No)

Hi

(L)
CONTRIBUTION 

TO RESULT 
gh . . .  Low

(M)
Time Spen t  
A f t e r  A c c e p t -  
R e j e c t  D e c i s i o n

7 6 5 4 3 2 I

I

2

3

4

5

6

7

8

9

1 0

I I

1 2

13

14

15

16

17

18

19

2 0
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INSTRUCTIONS FOR DIARY OF INFORMATION 
ELEMENTS (R e c e iv e d  and E v a l u a t e d )

An i n f o r m a t i o n  e l e m e n t  i s  d e f i n e d  su c h  t h a t  i f  you 
r e c e i v e  25 a c c e s s i o n  numbers on a com pute r  p r i n t - o u t ,  e ac h  
o f  t h e  25 i s  c o n s i d e r e d  a n  i n f o r m a t i o n  e l e m e n t .  I n f o r m a t i o n  
r e s u l t i n g  f rom  a d i s c u s s i o n  w i th  an  a s s o c i a t e  i s  d e f i n e d  as  
an  e l e m e n t  o f  i n f o r m a t i o n .

A. and B. ELEMENT NUMBER AND DATE

L i s t  e a c h  i n f o r m a t i o n  e le m e n t  i n  t h e  o r d e r  i t  
i s  r e c e i v e d  by you .  I n d i c a t e  t h e  d a t e  o f  r e c e i p t .  
T y p i c a l l y  an e l e m e n t  w i l l  be r e c e i v e d  as a r e s u l t  
o f  s e a r c h  a c t i o n  i n i t i a t e d  by you .  However, i f  i t  
comes t o  your  a t t e n t i o n  n o t  as  a r e s u l t  o f  s e a r c h ,  
t h e n  i t  sh o u ld  be n o t e d  as  random.

C. SOURCE NUMBER

O b t a in  t h e  s o u r c e  number f rom  th e  l e f t - h a n d  
column number on t h e  D ia ry  o f  I n f o r m a t i o n  Sou rces  
(A ppend ix  H ) . T h is  l i n k s  t h e  s o u r c e  w i t h  th e  
i n f o r m a t i o n  c le m e n t  r e c e i v e d .

D. CHANNEL/MEDIA CODE NUMBER

The c h a n n e l  o r  media i s  t h e  means by which 
t h e  i n f o r m a t i o n  e le m e n t  i s  t r a n s m i t t e d  t o  you.
Use t h e  code  number on th e  n e x t  page t o  i d e n t i f y  
t h e  a p p r o p r i a t e  c h a n n e l / m e d i a .

Code CHANNEL/MEDIA ( I 3 ) Code ELEMENT TYPE ( I 4 )

1 B r o c h u r e s ,  c a t a l o g s ,  1 C o n c e p t s .
 ̂ cost and tunamg.

and p a r t s  l i s t s .  3 D es ign  t e c h n i q u e s .
2. O r a l  c o n t a c t .  4 E x p e r i m e n t a l
3. L ive  d e m o n s t r a t i o n ,  p r o c e s s e s ,

p h y s i c a l  measurement  , 5 M a th e m a t i c a l  a i d s
o f  e x p e r i m e n t .  and f o r m u la e .

4 .  D i r e c t i v e s ,  h an dbooks ,  6  P e r fo rm a n ce  and
and m an ua ls .  c h a r a c t e r i s t i c s .
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Code CHANNEL/MEDIA ( I 3 )
5 C o r r e s p o n d e n c e ,  

memos, TWX, 
p e r s o n a l  n o t e s ,  
p e r s o n a l  l o g s , and 
p e r s o n a l  f i l e s .

6  N e w s l e t t e r s  and 
o t h e r  mass media .

7 R e p o r t s  and p r o p o s a l s .
8  T e x t s .
9 p h o t o g r a p h s ,  maps, 

and f i l m s .
10 P r e - p r i n t s ,  r e p r i n t s ,  

and j o u r n a l s .
1 1  p r e v i o u s  knowledge .
12 Computer  p r i n t o u t .
13 O th e r

Code ELEMENT TYPE ( I^>
7 P r o d u c t i o n  p r o c e s s e s  

and p r o c e d u r e s .
8  Raw d a t a .
9 S p e c i f i c a t i o n s .

10 T e c h n i c a l  s t a t u s .
11 T e s t  p r o c e s s e s  

and p r o c e d u r e s .
12 U t i l i z a t i o n .
13 O t h e r .

E. ELEMENT TYPE CODE NUMBER

Use th e  code number above t o  i d e n t i f y  the  e lement
t y p e .

F. COMPETENCY/RELIABILITY

Your e v a l u a t i o n  o f  the  c o m p e t e n c y / r e l i a b i l i t y  o f  
a p a r t i c u l a r  in fo r m a t io n  e lement should be based on 
the  so u rce  o f  the in fo r m a t io n  e lem en t .  For example,  
i f  you c o n s id e r  the  sou rce  h i g h ly  r e l i a b l e ,  then  t h i s  
r a t i n g  should  be r e l a t i v e l y  h igh .  A l t e r n a t i v e l y ,  
mark i t  low i f  your e v a l u a t i o n  i n d i c a t e s  t h i s .

G. RELEVANCE TO TASK

I n d i c a t e  the degree  of  r e l e v a n c y  the  in fo r m a t io n  
e lem en t  has w ith  r e s p e c t  to  the  t a s k  a c c o r d in g  t o  the  . 
r a t i n g  s c a l e  on the  form.

H. IMAGE STATE CONFLICT

Consider  the in fo r m a t io n  e le m e n t ' s  i n f l u e n c e  on 
your p r e s e n t  s t a t e  o f  knowledge concern in g  the  t a s k .
I f  the  e lem ent  has a high c o n f l i c t  w i th  your c u rren t  
"image s t a t e , "  then  you should  i n d i c a t e  t h i s  v i a  the  
r a t i n g  s c a l e .
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I .  EVALUATION TIME

At t h i s  p o i n t  you w i l l  have a c c e p t e d  o r  r e j e c t e d  
t h e  i n f o r m a t i o n  e l e m e n t .  E s t i m a t e  t h e  amount o f  t ime 
s p e n t  i n  e v a l u a t i n g  t h e  e l e m e n t .

J .  ACCEPT/REJECT

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

The f o l l o w i n g  columns s h o u ld  be co m p le ted  o n l y  f o r  
" a c c e p t e d "  e l e m e n t s .  No f u r t h e r  i n f o r m a t i o n  i s  
r e q u i r e d  on  " r e j e c t e d "  e l e m e n t s .

K. PRESCRIPTIVE

I n d i c a t e  i f  t h e  e le m e n t  i s  p r e s c r i p t i v e  ( y e s  o r  
n o ) ,  p r e s c r i p t i v e  i n f o r m a t i o n  has a m an d a to ry  e f f e c t  
on t h e  t a s k  w i t h  r e s p e c t  t o  o b j e c t i v e s  a n d / o r  c o n ­
s t r a i n t s .  The b u lk  o f  i n f o r m a t i o n  r e c e i v e d  i s  o f  a 
n o n p r e s c r i p t i v e  n a t u r e .

L. CONTRIBUTION TO RESULT

Use t h e  r a t i n g  s c a l e  i n  column L t o  r a t e  t h e  
c o n t r i b u t i o n  o f  t h e  i n f o r m a t i o n  e le m e n t  t o  t h e  f i n a l  
r e s u l t  o f  t h e  p ro b lem .  A t tem pt  t o  make t h i s  r a t i n g  
a t  t h e  t im e  o f  y o u r  a c c e p t / r e j e c t  d e c i s i o n .  A d d i ­
t i o n a l l y ,  go back  o v e r  your  r a t i n g s  a t  t h e  c o m p le t io n  
o f  t h e  t a s k .

M. TIME SPENT AFTER EVALUATION

E s t i m a t e  t h e  amount of  t im e  s p e n t  on e a c h  in f o r m ­
a t i o n  e l e m e n t  a f t e r  your  d e c i s i o n  t o  a c c e p t / r e j e c t  th e  
e le m e n t  up to  c o m p l e t i o n  o f  t h e  t a s k .

Source: David W. Cravens, An E xp loratory  Study o f  I n d iv id u a l
In form at io n  P r o c e s s i n g  and D e c i s i o n  Making (unpub- 
l i s h e d  d i s s e r t a t i o n ,  Indiana U n i v e r s i t y ,  1 9 6 7 ) .  
pp.  16 2 -6 7 .
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THE CANONICAL MODEL

C a n o n ic a l  a n a l y s i s  i s  a g e n e r a l  s t a t i s t i c a l  model of  
which m u l t i p l e  c o r r e l a t i o n  i s  a s p e c i a l  c a s e .  The c a n o n i c a l  
model s e e k s  t o  r e l a t e  two s e t s  o f  v a r i a b l e s  i n  as  many 
in d e p e n d e n t  ways a s  p o s s i b l e .

C a n o n i c a l  a n a l y s i s  p r o v i d e s  t h r e e  main o u t p u t s :

1. The number o f  ways i n  which two s e t s  of  
v a r i a b l e s  a r e  r e l a t e d .

2. The i n d i c a t e d  s t r e n g t h s  o f  t h e s e  r e l a t i o n s h i p s .
3.  The n a t u r e  of t h e  r e l a t i o n s h i p s  which a r e  

d e f i n e d .

As w i t h  any s t a t i s t i c a l  model ,  c a n o n i c a l  a n a l y s i s  r e s t s  
upon c e r t a i n  a s s u m p t io n s .  The two main a s su m p t io n s  of c an on ­
i c a l  a n a l y s i s  ( f o r  t e s t i n g  s t a t i s t i c a l  s i g n i f i c a n c e )  a r e :

1, Both s e t s  of  v a r i a b l e s  (d e p e n d e n t  and 
in d e p e n d e n t )  a r e  measured a c c o r d i n g  t o  
an  i n t e r v a l  s c a l e  o f  m easurement.

2 . Data  o b se rv ed  a r e  a random sample  of o b s e r v a t i o n  
v e c t o r s  drawn from th e  same m u l t i n o r m a l  u n i v e r s e .

W hile  t h e  m u l t i n o r m a l i t y  a s s u m p t io n  can  be l i m i t i n g ,
i n d i c a t i o n s  e x i s t  t h a t  t h e  t e s t  o f  s t a t i s t i c a l  s i g n i f i c a n c e
used i n  c a n o n i c a l  a n a l y s i s  i s  r a t h e r  r o b u s t  f o r  sam ples  o f  
m odera te  s i z e .

T e s t i n g  t h e  s i g n i f i c a n c e  o f  th e  c a n o n i c a l  r o o t s  can  be 
a c c o m p l i sh e d  u s i n g  a d i s t r i b u t i o n  which i s  a p p r o x i m a t e ly  C h i -  
s q u a r e d  ( x 2 ) .  The t h e o r y  u n d e r l y i n g  t h e  t e s t  i s  d i s c u s s e d  by 
B a r t l e t t . 1 The c a l c u l a t i o n s  a s s o c i a t e d  w i t h  c a n o n i c a l  a n a l y s i s  
a r e  e x t r e m e l y  i n v o lv e d  and t im e -c o n su m in g ,  bu t  computer  programs
a r e  a v a i l a b l e  f o r  t h i s  t a s k .

The i n d i v i d u a l  v a r i a b l e s  i n  each  s e t  c o n t r i b u t e  as  a 
g roup  t o  t h e  c a n o n i c a l  c o r r e l a t i o n  between s e t s .  However, th e  
i n d i v i d u a l  r o l e s  o f  t h e  o r i g i n a l  v a r i a b l e s  i n  t h e  c a n o n i c a l  
c o r r e l a t i o n  a r e  a l s o  of  i n t e r e s t  s i n c e  c e r t a i n  v a r i a b l e s  make 
more i m p o r t a n t  c o n t r i b u t i o n s  t h a n  o t h e r s .  A h e l p f u l  way t o  
t h i n k  o f  t h e  v a r i a b l e s  i n  eac h  s e t  i s  t o  r e p r e s e n t  them by two

^M. S. B a r t l e t t ,  "The S t a t i s t i c a l  S i g n i f i c a n c e  o f  Canon­
i c a l  C o r r e l a t i o n , "  B i o m e t r i c a , V o l .  32 ( 1 9 4 1 ) .

1 5 7
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I n d e p e n d e n t
S e t

D ependent
S e t

X *1

r

r

' ^n = I n d e p e n d e n t  v a r i a b l e s

m
X *  o r  y *  =

^x^ y*

Dependent  v a r i a b l e s  

Composi te  v a r i a b l e

C o r r e l a t i o n  c o e f f i c i e n t  
be tw een  a n  o r i g i n a l  
v a r i a b l e  and t h e  co m p o s i te  
( o r  p ro x y )  v a r i a b l e

C a n o n ic a l  c o r r e l a t i o n  
c o e f f i c i e n t  be tw een  th e  
two s e t s  o f  v a r i a b l e s

F i g u r e  1. L in k ag e  o f  O r i g i n a l  and Com posi te  V a r i a b l e s

c o m p o s i t e  o r  p ro xy  v a r i a b l e s ,  x* and y*.  a c o m p o s i t e  c a n o n ­
i c a l  v a r i a b l e  i s ,  i n  e f f e c t ,  a p ro x y  v a r i a b l e  f o r  a g roup  of  
s i n g l e  o b s e r v a t i o n s  o f  e a c h  v a r i a b l e  i n  a s e t  o f  v a r i a b l e s .
The c o r r e l a t i o n  b e tw ee n  t h e s e  two c o m p o s i t e  v a r i a b l e s  i s  t h e  
c a n o n i c a l  c o r r e l a t i o n  c o e f f i c i e n t ,  r^.,^ An i n d i c a t i o n  o f  
t h e  i m p o r t a n c e  o f  t h e  r o l e  o f  e a c h  v a r i a b l e  i n  t h e  c a n o n i c a l  
s y s te m  i s  r e f l e c t e d  by t h e  c o r r e l a t i o n  be tw een  e a c h  o r i g i n a l  
v a r i a b l e  i n  a g i v e n  s e t  and th e  co m p o s i te  v a r i a b l e  f o r  t h a t  
s e t .  Veldman^ i n d i c a t e s  t h a t  t h e s e  c o r r e l a t i o n s  c a n  be viewed

2
Donald J .  Veldman, " C h a p te r  I I ,  R e g r e s s i o n  A n a l y s i s , "  

FORTRAN Programming f o r  t h e  B e h a v i o r a l  S c i e n c e s  (New York: 
H o l t ,  R i n e h a r t  and W in s ton ,  1 96 7 ) ,  p. TÜT
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as f a c t o r  l o a d i n g s  i n  t h a t  l a r g e  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  
p a r t i c u l a r  v a r i a b l e s  i n d i c a t e  t h a t  t h e s e  v a r i a b l e s  c o n t r i b u t e  
more t o  t h e  s e t  t h a n  do t h o s e  w i t h  s m a l l e r  c o e f f i c i e n t s .

T hu s ,  v i a  a s e q u e n c e  o f  s t e p s ,  t h e  s t r u c t u r e  o f  th e  
e n t i r e  s y s t e m  o f  v a r i a b l e s  c a n  be e s t a b l i s h e d .  F i g u r e  1 
p r o v i d e s  a f ram e o f  r e f e r e n c e  f o r  t r a c i n g  t h e  l i n k a g e  o f  t h e  
o r i g i n a l  i n d e p e n d e n t  and d e p e n d e n t  v a r i a b l e s  and th e  c o m p o s i t e  
v a r i a b l e s .

I n  t e rm s  of  F i g u r e  1, t h e  c o r r e l a t i o n  c o e f f i c i e n t s ,  
r  and r  i n d i c a t e  t h e  i m p o r t a n c e  o f  e ac h  v a r i a b l e  i n

i  ^ i ^
the  sy s te m . .  These are  the  c o r r e l a t i o n s  between the  o r i g i n a l  
v a r i a b l e s  and t h e i r  com posite  or proxy v a r i a b l e .  The c o r r e l a ­
t i o n  c o e f f i c i e n t  r^ l i n k s  the  o r i g i n a l  v a r i a b l e  t o  the

com posite  v a r i a b l e .  The r ^ ^ i s  th e  c a n o n ic a l  c o r r e l a t i o n  
c o e f f i c i e n t  between the  two s e t s .  The v a r i a b l e s  in  the  
dependent s e t  are l in k e d  to  t h e i r  c o rresp on d in g  c a n o n i c a l  
v a r i a b l e ,  y * ,  by r While the  i n d i v i d u a l  l in k a g e s  betweenŷ y
i n d e p e n d e n t  and d e p e n d e n t  v a r i a b l e s  a r e  i n d i r e c t ,  t h e  c o r r e l a ­
t i o n s  o b t a i n e d  f rom  c a n o n i c a l  a n a l y s i s  p r o v i d e  a b a s i s  f o r  
d i s c u s s i n g  t h e  d i r e c t i o n  and m ag n i tu d e  of  i n f l u e n c e  o f  e a c h  
i n d e p e n d e n t  v a r i a b l e .

Source: David W. Cravens,  "An E x p lo r a to ry  A n a ly s i s  o f  I n d i ­
v i d u a l  In fo rm a t io n  P r o c e s s i n g ,"  Management S c i e n c e , 
v o l .  16, No. 10,  June,  1970, pp. B -668-B -670 .



APPENDIX K
D a t a  O b t a i n e d  o n  S u b j e c t s  

f o r  t h e  S e v e n  I n d i v i d u a l  M e a s u r e s

S u b j e c t  I n d i v i d u a l  M e a s u r e s
N u m b e r

1 2 3 4 5 6 7

1 1 . 2 7 . 1 2 . 6 . 3 8 . 7 3 . 1 . 3 2 8
2 6 . 2 3 . 1 7 . 2 . 3 4 . 6 7 . 1 . 0 3 3
3 4 . 2 1 . 2 . 7 . 3 4 . 4 2 . . 7 5 4
4 6 . 2 4 . 1 . 7 . 2 8 . 7 6 . 1 . 0 9 9
5 2 . 5 . 1 3 . 5 . 9 . 7 5 . 1 . 2 4 4
6 5 . 1 7 . 4 . 6 . 2 1 . 7 0 . 1 . 4 5 2
7 2 . 8 . 1 5 . 4 . 1 9 . 5 4 . 1 . 1 7 0
8 3 . 2 5 . 7 . 6 . 2 0 . 2 9 . 1 . 5 2 3
9 1 . 1 2 . 1 1 . 7 . 2 2 . 6 3 . 1 . 2 1 6

1 0 1 2 . 1 5 . 1 6 . 5 . 3 7 . 6 6 . . 4 4 9
1 1 2 , 8 . 1 4 . 5 . 3 3 . 8 3 . . 8 9 5
1 2 4 . 3 2 . 6 . 6 . 3 1 . 9 8 . 2 . 0 3 1
1 3 3 . 2 2 . 9 . 4 . 2 8 . 7 7 . 1 . 3 1 5
1 4 3 . 2 4 . 1 0 . 2 . 2 8 . 4 6 . . 9 6 5
1 5 3 . 1 7 . 8 . 5 . 3 9 . 8 5 . . 6 6 7
1 6 3 . 1 1 . 5 . 7 . 3 7 . 8 1 . 1 . 1 0 8
17 3 . 1 0 . 3 . 6 . 3 6 . 7 2 . 1 . 2 9 4

o



APPENDIX L

Measurements Obtained for Independent Variables

TASK
NUMBER independent variable measurement

8 9 1 0 1 1 1 2 1 3 14 1 5 1 6

1 2 2 . 3 . 1 . 1 2 . 6 . 3 . 1 0 . 6 . 1 . 2 1 9
2 2 2 . 2 . 1 . 8 . 6 . 3 . 4 4 . 6 . . 3 2 5
3 2 2 . 2 . 1 . 1 2 . 6 . 3 . 2 0 . 5 . . 6 9 9
4 2 2 . 2 . 1 . 7 . 6 . 5 . 2 3 . 7 . . 6 9 3
5 2 2 . 2 . 1 . 1 1 . 5 . 5 . 1 2 . 6 . 0 .
6 2 2 . 4 . 1 . 3 . 5 . 6 . 8 . 4 . 0 .
7 2 2 . 3 . 1 . 1 . 6 . 3 . 2 . 6 . 0 .
8 2 2 . 4 . 1 . 2 . 5 . 6 . 6 . 7 . . 5 8 9
9 1 7 . 4 . 1 . 7 . 4 . 4 . 1 6 . 5 . . 9 4 3

1 0 2 2 . 2 . 1 . 4 . 2 . 6 . 8 . 4 . . 6 9 3
1 1 2 2 . 4 . 1 . 1 2 . 7 . 3 . 8 . 7 . 0 .
12 2 2 . 1 . 1 . 5 . 6 . 6 . 2 . 7 . 1 . 2 5 4
1 3 2 2 . 1 . 1 . 2 . 5 . 6 . 8 . 6 . 1 . 1 7 1
1 4 2 2 . 1 . 1 . 1 . 5 . 5 . 8 . 5 . . 3 4 9
1 5 2 2 . 1 . 1 . 3 . 6 . 6 . 2 4 . 6 . . 1 7 1
1 6 1 7 . 1 . 1 5 . 7 . 2 . 2 5 . 5 . . 2 7 3
1 7 2 2 . 3 . 5 . 7 . 1 . 5 . 6 . 0 .
1 8 2 2 . 2 . 1 . 1 0 . 4 . 5 . 2 4 . 6 . 1 . 5 5 5
1 9 2 1 . 4 . 1 . 4 . 3 . 5 . 6 . 6 . 1 . 0 4 0
2 0 2 2 . 4 . 1 . 1 . 6 . 3 . 2 . 6 . 0 .
2 1 2 2 . 4 . 1 . 3 . 7 . 5 . 1 6 . 6 . . 9 4 1
22 2 2 . 2 . 1 . 9 . 4 . 4 . 1 0 . 6 . 0 .
2 3 2 2 . 4 . 1 . 2 . 6 . 3 . 3 . 6 . 0 .
2 4 2 2 . 4 . 1 . 3 . 7 . 6 . 1 6 . 7 . 1 . 5 3 6
2 5 22 2 . 1 . 1 . 5 . 6 . 4 . 5 . 1 . 8 6 7



APPENDIX L  ( C o n t i n u e d )

TASK
NUMBER i n d e p e n d e n t  v a r i a b l e  m e a s u r e m e n t

1 7 1 8 1 9

1 6 . . 9 0 5 .
2 6 . . 9 0 6 .
3 6 . . 9 0 7 .
4 6 . . 7 0 8 .
5 6 , . 9 0 9 .
6 6 . . 9 1 0 .

. 7 7 . 1 . 1 0 .
8 6 . 5 1 1 . 1 0 .
9 5 . 5 1 1 . 1 0 .

1 0 5 . . 8 0 1 0 .
1 1 7 . 1 . 1 0 .
1 2 7 . 1 . 3 .
1 3 7 . . 9 0 3 .
1 4 5 . . 6 0 3 .
1 5 7 . 1 . 3 .
1 6 6 . . 8 0 3 .
1 7 6 . 1 . 2 .
1 8 3 . . 8 0 2 .
1 9 3 . 5 0 . 6 0 2 .
2 0 6 . . 9 0 2 .
2 1 6 . . 9 0 3 .  •
2 ? 3 . 5 0 . 7 0 2 .
2 3 6 . 5 0 . 9 0 4 .
24 6 . 5 0 . 9 0 2 .
2 5 5 . 5 0 . 8 0 1 .

MO'ro



APPENDIX L (Continued)

Measurements Obtained for Independent Variables
TASK

NUMBER i n d e p e n d e n t VARIABLE MEASUREMENT
8 9 1 0 1 1 12 1 3 1 4 15 1 6

2 6 1 6 . 1 . 3 . 5 . 5 . 4 . 2 5 . 6 . . 1 7 9
2 7 1 6 . 3 . 3 . 1 2 . 5 . 6 . 1 5 . 7 . 1 . 7 6 1
2 8 1 6 . 3 . 3 . 6 . 5 . 6 . 2 0 . 7 . 1 . 1 9 0

29 1 6 . 3 . 3 . 1 2 . 5 . 6 . 2 0 . 7 . 1 . 3 1 1

30 1 1 . 2 . 3 . 1 . 6 . 4 . 8 . 5 . . 9 2 3

3 1 2 2 . 3 . 3 . 1 . 2 . 5 . 4 . 4 . 1 . 1 2 7
32 1 1 . 3 . 3 . 1 . 5 . 5 . 4 . 6 . . 7 5 3
33 2 2 . 2 . 3 . 1 . 3 . 5 . 8 . 6 . 1 . 9 8 7
3 4 2 2 . 2 . 3 . 5 . 3 . 6 . 2 2 . 4 . . 8 8 7

35 1 1 . 2 . 3 . 3 . 6 . 4 . 8 . 5 . . 9 7 1
36 1 1 . 4 . 3 . 2 . 6 . 3 . 1 2 . 6 . 1 . 7 5 8
37 1 2 . 3 . 3 . 2 . 3 . 6 . 1 0 . 4 . 1 . 5 3 1
38 2 2 . 2 . 3 . 1 . 2 . 6 . 8 . 4 . . 2 5 0
39 1 3 . 4 . 1 . 1 . 7 . 6 . 2 . 6 . 0 .
4 0 1 3 . 4 . 1 . 1 . 7 . 6 . 1 . 6 . 0 .
4 1 1 3 . 4 . 1 . 2 . 6 . 6 . 3 . 7 . . 0 9 4
4 2 1 3 . 1 . 1 . 1 . 6 . 6 . 1 . 5 0 7 . 0 .
4 3 1 3 . 4 . 1 . 1 . 3 . 5 . 8 . 4 . 2 . 0 8 7

44 2 2 . 3 . 3 . 1 4 . 6 . 7 . 2 5 . 6 . 1 . 7 7 4

4 5 1 6 . 3 . 3 . 1 4 . 5 . 7 . 2 0 . 6 . 2 . 3 9 8
4 6 1 6 . 3 . 3 . 8 . 7 . 7 . 1 5 . 5 . 1 . 0 1 6
4 7 1 6 . 3 . 3 . 5 . 5 . 5 . 7 . 5 . . 3 4 1
4 8 1 6 . 3 . 3 . 5 . 6 . 5 . 6 . 6 . . 5 1 2

4 9 1 6 . 3 . 3 . 7 . 6 . 6 . 4 . 6 . 1 . 3 3 5
5 0 1 6 . 3 . 3 . 6 . 7 . 7 . 5 . 6 . 0 .

o\w



APPENDIX L (Continued)

TASK
NUMBER i n d e p e n d e n t  VARIABLE MEASUREMENT

17 1 8 1 9
2 6 5 . 1 . 3 .
2 7 5 . 1 . 3 .
2 8 5 . 1 . 3 .
29 7 . . 8 0 4 .
30 4 . . 8 0 2 .
31 5 . . 7 0 3 .
32 4 . . 9 0 2 .
3 3 5 . . 5 0 . 2 .
3 4 4 . . 4 0 3 .
35 3 . . 7 0 2 .
36 3 . . 8 0 1 .
37 5 . . 4 0 2 .
3 8 . 6 . . 4 0 2 .
39 4 . 5 0 . 9 0 8 .
4 0 1 . 1 .  . 8 .
4 1 3 . 1 . 7 .
4 2 2 . 4 1 1 . 6 .
4 3 1 . . 6 0 3 .
4 4 7 . . 9 0 6 .
4 5 6 . . 9 0 6 .
4 6 4 . . 9 0 6 .
4 7 5 . . 7 0 6 .
4 8 5 . . 9 0 6 .
4 9 7 . . 9 0 6 .
5 0 7 . . 8 0 6 .

ON
-P'



APPENDIX L (Continued)

Measurements Obtained for Independent Variables
TASK

NUMBER independent variable measurement
8 9 1 0 1 1 1 2 1 3 1 4 15 1 6

5 1 2 1 . 2 . 2 . 5 . 4 . 4 . 4 . 7 . 0 .
5 2 2 1 . 4 . 2 . 1 . 5 . 5 . 4 . 5 0 7 . 0 .

5 3 2 1 . 3 . 2 . 5 . 5 . 3 . 1 . 5 0 7 . 0 .
54 2 1 . 4 . 2 . 5 . 7 . 6 . . 5 0 7 . 0 .
5 5 2 1 . 3 . 2 .  . 4 . 5 . 4 . . 8 0 7 . 0 .
5 6 2 1 . 4 . 2 . 5 . 6 . 4 . 1 5 . 5 . 5 0 0 .
5 7 2 1 . 4 . 2 . 1 . 4 . 4 . 4 . 7 . 0 .
5 8 2 1 . 4 . 2 . 2 . 4 . 5 . 1 3 . 7 . 0 .
59 2 1 . 4 . 2 . 2 . 3 . 3 . 6 . 1 1 . . 3 0 6
60 2 2 . 4 . 3 . 2 . 7 . 4 . 8 . 7 . 0 .
6 1 2 1 . 4 . 3 . 1 . 3 . 5 . 1 . 5 . . 7 1 9
62 1 0 . 4 . 3 . 3 . 7 . 5 . 1 . 5 0 4 . . 3 4 6
6 3 2 2 . 4 . 3 . 1 . 7 . 1 . 4 . 7 . . 3 6 8
6 4 2 2 . 3 . 3 . 1 0 . 4 . 6 . 1 5 . 6 . . 7 0 6
6 5 1 4 . 3 . ' 3 . 1 . 6 . 2 . 4 . 5 . . 4 6 4
6 6 2 2 . 4 . 3 . 9 . 4 . 4 . 3 . 5 . 1 . 5 3 3
6 7 2 2 . 2 . 3 . 1 5 . 6 . 6 . 1 0 . 6 . 1 . 8 2 7
6 8 2 2 . 3 . 3 . 1 6 . 2 . 6 . 5 . 3 . . 9 9 6
69 2 2 . 3 . 3 . 1 6 . 7 . 1 . 2 . $ . . 7 1 4
70 2 2 . 4 . 5 . 6 . 6 . 8 . 7 . . 9 3 3
71 2 2 . 4 . 5 . 6 . 6 . 3 6 . 6 . . 3 4 7
72 2 2 . 2 . 2 . 6 . 3 . 1 4 . 6 . 0 .
7 3 2 2 . 3 . 1 . 6 . 2 . 5 . 6 . 0 .
74 2 2 . 2 . 2 . 3 . 5 . 1 7 . 6 . 0 .
75 1 3 . 3 . 1 . 6 . 2 . 6 . 6 . 0 .

o\



APPENDIX L (Continued)

TASK
NUMBER

1 7 1 8 1 9
5 1 5 . 1 .
5 2 4 . 2 .
5 3 5 . 3 .
5 4 4 . 4 .
55 4 . 4 .
5 6 5 .  . . 7 0 5 .
5 7 6 . 1 . 6 .
5 8 6 . . 9 0 5 .
5 9 6 . . 9 0 4 .
60 5 . 5 0 . 8 0 1 0 .
6 1 3 . 5 0 . 7 0 1 0 .
62 5 . 5 0 . 5 0 1 0 .
6 3 4 . . 9 0 1 0 .
6 4 6 . . 5 0 1 0 .
65 5 . 5 0 . 8 0 1 0 .
6 6 1 . 5 0 . 7 0 1 0 .
6 7 6 . 5 0 . 9 0 1 0 .
6 8 4 . 5 0 . 8 0 1 0 .
69 3 . . 7 0 1 0 .
70 6 . 1 . 5 .
7 1 5 . . 8 0 5 .
7 2 7 . 1 . 3 .
73 7 . . 8 0 3 .
74 7 . . 5 0 1 .
7 5 5 . 1 . 1 .

independent variable measurement

o\o\



APPENDIX L (Continued)

Measurements Obtained for Independent Variables
TASK

NUMBER independent VARIABLE MEASUREMENT
8 9 10 11 12 13 14 15 16

76 22. 3. 1. 1. 6. 4. 3. 7. .347
77 22. 4. 1. 1. 7. 1. 6. 6. 0.
78 22. 3. 1. 4. 5. 5. 24. 4. 0.
79 22. 1. 1. 1. 2. 4. 4. 4. 0.
80 22. 1. 3. 3. 3. 6. 25. 3. 0.
81 22. 1. 3. 2. 6. 5. 13. 5. .693
82 22. 1. 3. 4. 6. 6. 36. 4. 0.
83 22. 2. 3. 5. 3. 5. 13. . 4. 0.
84 22. 1. 3. 6. 6. 6. 10. 6. .347
85 22. 1. 4. 12. 6. 5. 5. 7. .347
86 22. 4. 4. 13. 7. 5. 6. 7. .347
87 16. 4. 3. 1. 7. 1. 1.5 4. 0.
88 16. 4. 3. 2. 6. .5. 8. 5. 1.406
89 22. 4. 3. 5. 5. 3. 48. 5. 0.
90 16. 4. 3. 7. 6. 4. 22. 3. .368
91 22. 1. 3. 3. 7. 4. 16. 7. .095
92 22. 1. 3. 1. 7. 5. 5. 6. .311
93 22. 2. 3. 2. 6. 7. 6. 6. 1.124
94 22. 1. 3. 1. 7. 5. 4. 6. 0.
95 21. 1. 3. 1. 7. 3. 1. 7. 0.
96 22. 3. 3. 3. 7. 7. 32. 7. 0.
97 22. 1. 3. 4. 7. 5. 4. 7. 0.
98 22. 1. 3. 5. 7. 6. 6. 7. .895
99 22. 1. 3. 2. 6. 5. 5. 6. .653

100 22. 2. 3. 3. 7. 4. 10. 7. .557

ON
' - j



APPENDIX L (Continued)

TASK 
NUMBER independent variable measurement

17 18 19 •
76 7. 1.
77 4. 1.
78 4. 1.
79 7. 1.
80 5.50 .80 5.
81 4.50 .60 4.
82 5. .90 4.
83 6.50 .80 3.
84 5.50 1. 2.
85 6.50 1. 2.
86 6. .90 1.
87 . 1.50 .70 4.
88 6. .50 3.
89 5.50 1. 3.
90 5. .90
91 6. 1. 1.
92 4.50 1.
93 7. .80
94 5.50 1. 1.
95 3. 1. 1.
96 7. 1.
97 6.50 . 1.
98 6. 1. 1.
99 6. .90 1.

TOO 3,50 1.

ox
00



APPENDIX M

Measurements Obtained, for Dependent Variables

DEPENDENT VARIABLE MEASUREMENT
1 2 3 4 5 6 7 8

1 3 . 2 . 1 . 3 0 . 1 0 . 3 . 0 . 3 .
2 1 . 1 . 0 . 2 0 . 2 0 . 1 . 0 . 1 .
3 3 . 2 . 1 . 2 0 . 6 . 6 7 3 . 0 . 3 .
4 2 . 2 . 0 . 1 2 . 6 . 2 . 0 . 2 .
5 2 . 2 . 0 . 1 2 . 6 . 2 . 0 . 2 .
6 3 . 3 . 0 . 8 . 2 . 7 5 3 . 0 . 3 .
7 4 . 0 . 4 . 2 . . 5 0 4 . 0 . 4 .
8 5 . 1 . 4 . 1 5 . 5 0 3 . 1 0 5 . 0 . 5 .
9 4 . 4 . 0 . 1 6 . 4 . 5 . 0 . 5 .

1 0 4 . 4 . 0 . 4 . 3 3 1 . 0 8 4 . 0 . 4 .
1 1 4 . 4 . 0 . 8 . 2 . 6 . 0 . 6 .
1 2 6 . 6 . 0 . 1 0 . 2 5 1 . 7 1 6 . 0 . 6 .
1 3 2 . 0 . 2 . 8 . 4 . 2 . 0 . 2 .
1 4 1 . 1 . 0 . . 1 4 . 1 4 1 . 0 . 1 .
1 5 3 . 2 . 1 . 1 2 . 4 . 3 . 0 . 3 .
1 6 4 . 4 . 0 . 3 . 2 5 . 8 1 4 . 0 . 4 .
1 7 3 . 1 . 2 . 3 . 1 . 3 . 0 . 3 .
1 8 1 0 . 1 0 . 0 . 2 . 1 3 . 2 1 1 3 . 0 . 1 3 .
1 9 3 . 3 . 0 . 1 . . 3 3 4 . 0 . 4 .
2 0 1 . 1 . 0 . . 1 3 . 1 3 1 . 0 . 1 .
2 1 1 . 1 . 0 . . 2 5 . 2 5 1 . 0 . 1 .
22 4 . 4 . 0 . . 7 5 . 1 9 5 . 0 . 5 .
2 3 1 . 1 . 0 . . 1 3 . 1 3 1 . 0 . 1 .
2 4 1 . 1 . 0 . . 1 3 . 1 3 1 . 0 . 1 .
25 4 . 4 . 0 . . 7 5 . 1 9 4 . 0 . 4 .

VO



APPENDIX % (Continued)

TASK ! 
NUIiBER DEPENDENT VARIABLE MEASUREMENT

9 1 0 1 1 12 1 3 1 4 1 5 1 6

1 6 . 0 . 6 . 6 . 3 0 0 . 6 . 3 0 2 . 0 .
2  ! 5 . 0 . 5 . 6 . 0 . 6 . 2 . 0 .
3 i 5 . 0 . 5 . 6 . 3 0 0 . 6 . 3 0 2 . 3 0 0 .
4  I 8 . 0 . 8 . 2 . 5 0 0 . 2 . 5 0 2 . 0 .
5  I 6 . 0 . 6 . 6 . 5 0 0 . 6 . 5 0 1 . 5 0 0 .
6 ! 6 . 0 . 6 . 6 . 0 . 6 . 2 . 0 .
7 1 6 . 0 . 6 . 7 . 0 . 7 . 1 . 0 .
8 6 . 0 . 6 . 7 . 0 . 7 . 1 . 0 .
9 6 . 0 . 6 . 7 . 0 . 7 . 1 . 6 0 0 .

1 0 5 . 0 . 5 . 5 . 3 0 0 . 5 . 2 0 3 . 8 0 0 .
1 1 7 . 0 . 7 . 7 . 0 . 7 . 1 . 0 .
1 2 5 . 8 0 0 . 5 . 8 0 6 . 2 0 0 . 6 . 2 0 2 . 0 .
1 3 6 . 0 . 6 . 6 . 0 . 6 . 1 . 0 .
1 4 5 . 0 . 5 . 5 . 0 . 5 . 3 . 0 .
1 5 6 . 0 . 6 . 7 . 0 . 7 . 2 . 0 .
1 6 0 . 7 . 0 . 7 . 1 . 0 .
1 7 0 . 7 . 0 . 7 . 1 . 0 .
1 8 5 . 5 0 0 . 5 . 5 0 6 . 3 0 0 . 6 . 3 0 1 . 5 0 0 .
1 9 7 . 3 0 0 . 7 . 3 0 5 . 8 0 0 . 5 . 8 0 1 . 0 .
2 0 0 . 7 . 0 . 7 . 1 . 0 .
2 1 0 . 7 . 0 . 7 . 1 . 0 .
2 2 5 . 2 0 0 . 5 . 2 0 6 . 6 0 0 . 6 . 6 0 2 . 3 0 .
2 3 0 . 7 . 0 . 7 . 1 . 0 .
2 4 0 . 7 . 0 . 7 . 1 . 0 .
2 5 6 . 0 . 6 . 6 . 5 0 0 . 6 . 5 0 1 . 0 .

o



APPENDIX M (Continued)

TASK
NUMBER DEPENDENT VARIABLE MEASUREMENT

1 7 1 8 19 2 0 2 1 2 2 2 3 2 4

1 2 . 2 2 . 3 0 0 . 7 . 4 0 1 . 2 1 9 7 . 3 0 . 5 0 1 0 . 1 8
2 2 . 2 0 . 0 . 2 0 . . 3 2 5 6 . 1 . 1 .
3 2 . 3 0 0 . 0 . 0 . . 6 9 9 6 . 2 . 5 0 . 8 3
4 2 . 5 . 0 . 2 . 5 0 . 6 9 3 5 . 5 0 1 0 . 5 . 5 0
5 1 . 5 0 5 . 5 0 0 . 2 . 8 0 0 . 6 . 5 0 8 . 4 .
6 2 . 1 0 . 0 . 6 . 7 0 0 . 6 . 5 0 0 . 0 .
7 1 . 2 . 0 . . 8 0 0 . 4 . 5 0 0 . 0 .
8 1 . . 6 0 0 . . 2 0 . 5 8 9 5 . 2 0 . 5 0 . 5 0
9 1 . 6 0 1 . 8 3 0 . . 4 0 . 9 4 3 6 . 1 . . 2 0

1 0 3 . 8 0 3 . 8 1 0 . 3 . 8 0 . 6 9 3 4 . 5 0 1 . 5 0 1 . 5 0
1 1 1 . . 5 0 0 . . 5 0 0 . 6 . 3 3 2 . . 3 3
12 2 . 7 . 0 . 1 . 6 0 1 . 2 5 4 6 . 6 .
1 3 1 . 2 . 0 . 1 . . 1 7 1 6 . 5 0 1 . . 5 0
1 4 3 . 1 . 0 . 1 . . 3 4 9 5 . 1 .
1 5 2 . 3 . 0 . 1 . . 1 7 1 7 . 3 .
1 6 1 . . 3 3 0 . . 1 0 . 2 7 3 6 . 5 0 1 8 . 1 6 4 . 5 4
1 7 1 . 2 . 8 3 0 . . 7 0 0 . 7 . 6 . 2 •
1 8 1 . 5 0 1 . 6 3 0 . . 1 0 1 . 5 5 5 6 . 1 3 . 5 0 1 . 0 4
19 1 . 1 . 0 . . 3 0 1 . 0 4 0 6 . 4 .
2 0 1 . . 1 3 0 . . 1 0 0 . 7 . 2 . 2 .
2 1 1 . . 1 3 0 . . 1 0 . 9 4 1 7 . 1 6 . 1 6 .
2 2 2 . 3 0 1 . 0 . . 2 0 0 . 6 . 6 . 5 0 1 . 3 0
2 3 1 . . 1 3 0 . . 1 0 0 . 7 . 2 . 2 .
2 4 1 . . 1 3 0 . . 1 3 1 . 5 3 6 7 . 1 6 . 1 6 .
2 5 1 . . 1 0 0 . . 2 5 1 . 8 6 7 6 . 2 5 3 . 5 0 . 8 8



APPENDIX M (Continued)

TASK
NUMBER DEPENDENT VARIABLE MEASUREMENT

1 2 3 4 5 6 7 8

26 1 0 . 8 . 2 . 6 . 5 0 . 6 5 1 0 . 2 . 8 .
2 7 3 , 1 . 2 . 9 . 3 . 3 . 0 . 3 .
2 8 7 . 3 . 4 . 1 1 . 5 0 1 . 6 4 7 . 1 . 6 .
29 8 . 8 . 0 . 1 5 . 1 . 8 7 8 . 0 . 8 .
3 0 5 . 4 . 1 . 3 . 5 0 1 . 7 0 5 . 0 . 5 .
31 3 . 3 . 0 . 1 . 1 6 . 3 9 3 . 0 . 3 .
32 5 . 5 . 0 . 1 . 5 8 . 3 2 5 . 0 . 5 .
3 3 3 . 3 . 0 . 3 . 1 . 3 . 0 . 3 .
3 4 6 . 6 . 0 . 1 3 . 2 . 1 6 6 . 0 . 6 .
35 3 . 2 . 1 . 4 . 5 0 1 . 5 0 3 . 0 . 3 .
36 3 . 0 . 3 . 4 . 1 . 3 3 3 . 0 . 3 .
37 5 . 3 . 2 . 6 . 1 . 2 0 5 . 0 . 5 .
3 8 5 . 5 . 0 . 5 . 5 0 1 . 1 0 5 . 0 . 5 .
39 2 . 2 . 0 . , 0 6 . 0 3 2 . 0 . 2 .
4 0 1 . 1 . 0 . . 0 3 . 0 3 1 . 0 . 1 .
4 1 2 . 2 . 0 . . 0 7 . 0 3 2 . 0 . 2 .
42 2 . 1 . 1 . . 5 3 . 2 7 2 . 0 . 2 .
4 3 1 . 1 . 0 . . 1 6 . 1 6 1 . 0 . 1 .
4 4 1 7 . 1 0 . 7 . 1 9 . 2 5 1 . 1 3 2 1 . 1 . 2 0 .
4 5 1 4 . 6 . 8 . . 1 3 . 3 5 . 9 5 1 4 . 0 . 1 4 .
4 6 1 0 . 3 . 7 . 1 1 . 5 0 1 . 1 5 1 . 0 . 1 1 .
47 6 . 1 . 6 . 3 . 5 0 . 5 8 8 . 0 . 8 .
4 8 5 . 0 . 5 . 5 . 1 . 5 . 0 . 5 .
4 9 5 . 3 . 2 . 3 . 5 0 . 70 5 . 0 . 5 .
5 0 4 . 4 . 0 . 1 . 5 0 . 3 8 4 . 0 . 4 .



APPENDIX M (Continued)

TASK
NUMBER DEPENDENT VARIABLE MEASUREMENT

9 1 0 1 1 1 2 1 3 1 4 1 5 1 6
2 6 4 . 9 0 3 . 5 0 5 . 2 5 7 . 4 . 4 0 5 .
2 7 5 . 7 5 0 . 5 . 7 5 0 . 3 . 0 .
2 8 5 . 8 5 3 . 6 . 3 3 7 . 2 . 2 8 4 .
2 9 5 . 0 . 5 . 0 . 3 . 2 5 0 .
3 0 5 . 6 0 0 . 5 . 6 0 5 . 6 0 0 . 5 . 6 0 2 . 0 .
3 1 5 . 0 . 5 . 5 . 3 3 0 . 5 . 3 3 2 . 0 .
3 2 5 . 0 . 5 . 5 . 0 . 5 . 2 . 0 .
3 3 5 . 6 6 0 . 5 . 6 6 6 . 0 . 6 . 2 . 3 0 0 .
3 4 5 . 3 3 0 . 5 . 3 3 5 . 8 3 0 . 5 . 8 3 1 . 4 0 0 .
3 5 5 . 6 6 0 . 5 . 6 6 6 . 0 . 6 . 2 . 5 0 0 .
36 5 . 6 6 0 . 5 . 6 6 5 . 6 6 0 . 5 . 6 6 2 . 3 3 0 .
3 7 5 . 4 0 0 . 5 . 4 0 5 . 6 0 0 . 5 . 6 0 2 . 4 0 0 .
3 8 5 . 4 0 0 . 5 . 4 0 5 . 6 0 0 . 5 . 6 0 2 . 5 0 0 .
39 0 , 6 . 5 0 0 . 6 . 5 0 1 . 5 0 0 .
4 0 0 . 7 . 0 . 7 . 1 . 0 .
4 1 0 . 7 . 0 . 7 . 1 . 0 .
42 0 . 7 . 0 . 7 . 1 . 0 .
4 3 0 . 7 . 0 . 7 . 1 . 0 .
4 4 5 . 8 0 5 . 5 . 8 1 5 . 8 5 4 . 5 . 9 5 1 . 9 5 3 .
45 5 . 6 5 0 . 5 . 6 5 5 . 4 3 0 . 5 . 4 3 2 . 2 1 0 .
4 6 6 . 0 . 6 . 5 . 6 4 0 . 5 . 6 4 1 . 3 6 0 .
4 7 5 . 5 0 0 . 5 . 5 0 5 . 8 8 0 . 5 . 8 8 2 . 0 .
4 8 6 . 0 . 6 . 6 . 2 0 0 . 6 . 2 0 1 . 8 0 0 .
4 9 6 . 0 . 6 . 6 . 0 . 6 . 2 . 5 0 0 .
5 0 7 . 0 . 7 . 7 . 0 . 7 . 2 . 2 5 0 .



APPENDIX M (Continued)

TASK
NUMBER DEPENDENT VARIABLE MEASUREMENT

1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4
2 6 3 . 4 0 4 . 3 7 . 6 3 : . . 3 9 . 1 7 9 4 . 8 7 5 6 7 . 7 . 5 0
2 7 3 . 2 0 . 0 . 5 . 1 . 7 6 1 6 . 7 5 0 4 . 1 .
2 8 2 . 1 3 . . 5 0 2 . 0 8 1 . 1 9 0 6 . 3 3 3 1 7 . 2 . 3 3
29 3 . 2 5 1 7 . 0 . 2 . 1 3 1 . 3 1 1 5 . 5 0 0 7 . . 8 8
30 2 . 1 . 3 3 0 . 1 . 3 3 . 9 2 3 6 . 1 . 5 0 1 . 5 0
3 1 2 . . 9 2 0 . . 3 1 1 . 1 2 7 5 . 3 3 3 . 7 5 . 2 5
3 2 2 . 1 . 5 8 0 . . 3 2 . . 7 5 3 5 . 6 0 0 . 5 8 . 1 2
3 3 2 . 3 0 1 . 2 5 0 . . 4 2 1 . 9 8 7 6 . 1 . 2 5 . 4 2
3 4 1 . 4 0 5 . 5 0 0 . . 9 2 . 8 8 7 5 . 8 3 3 3 . 2 5 . 5 4
35 2 . 5 0 1 . 0 . . 3 3 . 9 7 1 6 . . 7 5 . 2 5
3 6 2 . 3 3 2 . 0 . . 6 7 1 . 7 5 8 5 . 6 6 6 1 . 2 5 . 4 2

37 2 . 4 0 2 . 2 5 0 . . 4 5 1 . 5 3 1 6 . 1 . 5 0 . 3 0
3 8 2 . 5 0 2 . 2 5 0 , , 4 5 , 2 5 0 5 . 4 0 0 1 . 2 5 , 2 5

39 1 . 5 0 3 . 0 . 1 . 5 0 0 . 7 . 1 . . 5 0
4 0 . 1 - 1 . 0 . 1 . 0 . 7 . 0 . 0 .
4 1 1 . 1 . 2 5 0 . . 6 3 . 9 4 6 0 . 0 . 0 .
4 2 1 . 1 . 0 8 0 . . 5 4 0 . 6 . 5 0 0 . 0 .
4 3 1 . 5 . 0 . 5 . 2 . 0 8 7 7 . 0 . 0 .
4 4 1 . 9 0 3 . 3 3 . 0 8 . 1 6 1 . 7 7 4 5 . 3 8 0 2 0 . 1 .
4 5 2 . 2 1 1 . 6 7 0 . . 1 2 2 . 3 9 8 5 . 5 0 0 1 0 . 7 5 1 . 7 7
4 6 1 . 3 5 1 . 0 8 0 . . 1 0 1 . 0 1 6 6 . 1 1 . 6 6 1 . 0 6
4 7 2 . . 8 3 0 . . 8 3 . 3 4 1 6 . 4 . 7 5 . 5 9
4 8 1 . 8 0 . 5 0 0 . . 5 0 . 5 1 2 6 . 6 0 4 . 5 0 . 9 0
49 2 . 5 0 . 5 3 0 . . 5 3 1 . 3 3 5 5 . 8 0 4 . 2 5  . . 8 5
5 0 2 . 2 5 . 5 8 0 . . 5 8 0 . 5 . 7 5 4 . 5 0 1 . 1 3



APPENDIX M (Continued)

TASK
i^UMBER DEPENDENT VARIABLE MEASUREMENT

1 2 3 4 5 6 7 8

5 1 5 . 5 , 0 . 1 . 5 0 . 3 0 5 . 0 . 5 .
52 4 . 4 , 0 , 3 . 5 0 . 8 8 1 . 0 . 1 .
5 3 1 . 0 . 1 , . 5 0 . 5 0 1 . 0 . 1 .
5 4 2 , 1 , 1 . 2 , 1 . 2 . 0 . 2 .
5 5 2 . 2 . 0 . 2 , 5 0 1 . 2 5 1 . 0 . 1 .
5 6 2 , 2 . 0 . 1 . 1 . 2 . 0 . 2 .
57 5 . 0 . 5 . 1 . 5 0 . 3 0 8 , 0 . 8 ,
5 8 5 . 0 . 5 . 2 . 6 0 . 5 2 5 . 0 . 5 .
5 9 2 0 . 0 . 2 0 . 2 . 2 0 . 1 1 2 0 . 0 . 2 0 .
6 0 1 . 1 . 0 . 4 . 4 . 1 . 0 . 1 .
6 1 , 3 . 2 . 1 . 2 . 5 0 . 8 3 3 . 0 . 3 .
62 2 . 2 . 0 . 2 . 8 3 . 4 2 0 . 0 . 2 .
6 3 2 . 2 . 0 . 3 . 1 . 5 0 2 . 0 . 2 .
6 4 3 . 0 . 2 . 2 . 5 0 . 8 5 3 . 0 . 3 .
65 3 . 3 . 0 . 2 . . 6 7 3 . 0 . 3 .
6 6 6 . 4 . 2 . 2 . 7 5 . 5 5 6 . 0 . 6 .
6 7 6 . 4 . 2 . 7 . 3 3 1 . 2 2 6 . 0 . 6 .
6 8 3 . 2 . 1 . 4 . 1 . 3 3 3 . 0 . 3 .
69 3 . 2 . 1 . . 9 0 . 3 0 3 . 0 . 3 .
7 0 1 2 . 6 . 6 .  . 1 3 . 1 . 0 8 1 2 . 3 . 9 .
7 1 1 . 0 . 1 . 1 0 . 1 0 . 5 . 0 . 5 .
72 4 . 2 . 2 . 9 . 5 0 2 . 3 7 4 . 0 . 7 .
7 3 3 . 3 . 0 . 1 . 5 0 . 5 0 8 . 0 . 8 .
74 3 . 1 . 2 . 8 . 2 . 6 7 1 2 . 0 . 1 2 .
7 5 2 . 2 . 0 . . 5 0 . 2 5 2 . 0 . 2 .

"vlUi



APPENDIX M (Continued)

TASK
NUMBER DEPENDENT VARIABLE MEASUREMENT

9 — I P 1 ] 1 2 1 3 1 4 1 5 1 6
5 1 7 . 0 . 7 . 0 . 7 . 1 . 0 .
5 2 7 . 0 . 7 . 0 . 7 . 1 . 0 .
5 3 6 . 0 . 6 . 0 . 7 . 2 . 0 .
5 4 7 . 0 . 7 . 0 . 7 . 1 . 0 .
5 5 7 . 0 . 7 . 0 . 7 . 1 . 0 .
5 6 7 . 0 . 7 . 7 . 0 . 7 . 1 . 0 .

1 5 7 6 . 0 . 6 . 0 . 7 . 1 . 0 .
5 8 5 . 6 0 0 . 5 . 6 0 0 . . 7 . 2 . 0 .
5 9 5 . 5 0 0 . 5 . 5 0 0 . 7 . 1 . 5 0 0 .
6 0 6 . 0 . 6 . 6 . 0 . 6 . 3 . 0 .
6 1 5 . 6 7 0 . 5 . 6 7 4 . 6 7 0 . 4 . 6 7 1 . 6 7 0 .
6 2 5 . 0 . 5 . 6 . 5 0 0 . 6 . 5 0 1 . 5 0 0 .
6 3 6 . 0 . 6 . 6 . 0 . 6 . 1 . 5 0 0 .
64 6 . 0 . 6 . 4 . 6 7 0 . 4 . 6 7 2 . 0 .
6 5 5 . 3 3 0 . 5 . 3 3 6 . 0 . 6 . 1 . 0 .
6 6 5 . 8 3 0 . 5 . 8 3 5 . 0 . 5 . 1 . 6 7 0 .
6 7 6 . 0 . 6 . 4 . 5 0 0 . 4 . 5 0 2 , 0 ,
6 8 4 . 0 . 4 . 6 . 3 3 0 , 6 . 3 3 3 . 6 7 0 .
69 4 . 3 3 0 . 4 . 3 3 6 . 0 , 6 . 3 , 6 7 0 .
7 0 5 . 9 1 3 . 3 3 6 . 7 7 6 . 3 . 6 7 6 , 7 7 1 . 5 0 3 .
7 1 5 . 0 . 5 . 5 . 0 , ■ 5 .  • 3 . 0 .
7 2 6 . 2 5 0 . 6 . 2 5 7 . 0 . 7 . 2 . 0 .
7 3 6 . 0 . 6 . 0 0 7 , 0 , 7 . 1 . 0 ,
7 4 5 . 3 3 0 . 5 . 3 3 7 . 0 , 7 , 2 . 0 .
75 7 . 0 . 7 . 7 . 0 . 7 . 1 . 0 .

o\



APPENDIX M (Continued)

TASK
NUMBER DEPENDENT VARIABLE MEASUREMENT

17 1 8 1 9  2 0  2 1  2 2 2 3 24
5 1 1 . . 8 3 0 . . 1 6 0 . 7 . . 8 3 . 1 6
52 1 . 1 . 0 . 1 . 0 . 7 . 0 . 0 ,
5 3 2 . 1 . 0 . 1 . 0 . 7 . 0 . 0 .
5 4 1 . 2 . 0 . 1 . 0 . 7 . 0 . 0 .
55 1 . 1 . 5 0 0 . 1 . 5 0 0 . 7 . 0 . 0 .
5 6 1 . . 5 0 0 . . 2 5 0 . 7 . 1 2 . 6 .
5 7 1 . . 2 5 0 . . 0 3 0 . 7 . . 7 5 . 0 9
5 8 2 . 3 . 9 0  _ 0 . . 7 8 0 . 6 . 6 0 6 . 5 0 1 . 3 0
5 9 1 . 5 0 3 . 3 0 0 . . 1 7 . 3 0 6 7 . 5 . 5 0 . 2 8
60 3 . 1 . 0 . 1 . 0 . 7 . . 0 8 . 0 8
6 1 1 . 6 7 . 5 0 0 . . 1 7 . 7 1 9 5 . 6 7 . 1 5 . 0 5
62 1 . 5 0 1 . 0 . . 5 0 . 3 4 6 5 . 5 0 1 . 5 8 . . 7 9
6 3 1 . 5 0 1 . 1 7 0 . . 8 4 . 3 6 8 7 . 1 . 0 8 . 5 4
64 2 . 6 . 5 0 0 . 2 . 1 7 . 7 0 6 4 . 6 7 6 . 2 .
65 1 . . 5 0 0 . . 1 7 . 4 6 4 7 . 1 . 0 8 . 3 6
66 1 . 6 7 . 3 5 0 . . 3 5 1 . 5 3 3 5 . 5 0 2 . 0 7 . 3 5
67 2 . 3 . 5 0 0 . . 5 8 1 . 8 2 7 4 . 1 6 7 1 . 3 8 . 2 5
6 8 3 . 6 7 . 5 0 0 . . 1 7 , 9 9 6 6 . 3 3 3 . 0 5 . 0 2
69 3 , 6 7 . 2 8 0 . . 2 8 . 7 1 4 5 . 3 3 3 . 0 5 . 0 2
70 1 . 1 3 . 5 0 . 8 3 1 . 2 2 . 9 3 3 5 . 0 7 7 1 2 . 1 .
71 3 . 3 . 0 . . 6 0 . 3 4 7 4 . 3 . . 6 0
72 2 . 5 . 7 5 0 . 1 . 4 4 0 . 5 . 7 5 0 5 . 1 . 2 5
73 1 . 8 . 8 0 0 . 1 . 1 0 0 . 6 . 3 7 5 . 6 5 . 8 1
74 2 . 8 . 2 5 0 . . 6 9 0 . 5 . 4 1 1 . 3 0 . 1 1
75 1 . . 2 0 0 . . 1 0 0 . 7 . . 2 0 . 1 0



APPENDIX M (Continued)

TASK
HDMBER DEPENDENT VARIABLE MEASUREMENT

76
—  1 , 1 

3,
------------e.

3.
4
0.

6
2, .67

fi
3.

. 7 
1.

8
2.77 1. 1. 0. 4. 4. 1. 0. 1.78 2. 2. 0. 10. 5. 6. 0. 6.79 2. 2. 0. 4. 2. 3. 0. 3.80

81
6.
7.

6,
2.

0.
5,

6.
5.50

1.
.78

6.
7.

3.
1.

3.
6.82 4. 2, 2. 4. 1. 4. 0. 4.83 2. 2. 0. 12.50 6.25 2. 0. • 2.84 4. 3, 1, 3. .75 4. 0. 4.85 1. 1. 0. 2. 2. 1. 0. 1.86 4. 2, 2. ■ 1.58 .40 4. 0. 4.87 2. 2. 0. .52 .26 2. 0, 2.88 6. 5. 1. 5.58 .93 6. 0. 6.89 3. 0. 3. 24. 8. 3. 0. 3.90 3. 3. 0. 6.50 2.17 3. 0. 3.91 2. 2. 0, 0. 0. 2. 0. 2.92 3. 3. 0, .75 .25 3. 0. 3.93 5. 5, 0. 1,40 .28 10. 1. 9.94 2. 2. 0. .06 .03 2. 0. 2.95 1. 1. 0. 0. 0. 1. 0. 1.96 . 2. 2. 0. 0. 0. 2. 0. 2.97 1. 1. 0. 0- 0. 2. 0. 2.98 5. 4, 1, .78 .16 8. 1. 7.99 4. 4. 0. 1.25 .31 5. 0. 5.100 4, 4, 0. .20 .05 4. 0, 4.
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APPENDIX M (Continued)

TASK
NUMBER DEPENDENT VARIABLE MEASUREMENT

9 10 11 12 13 14 15 16
76 5. 1. 7. 7. 7. 7. 3. 7.
77 7. 0. 7. 7. 0. 7. 1. 0.
78 5.83 0. 5.83 6. 0. 6. 1. 0.
79 5. 0. 5. 7. 0. 7. 3. 0.
80 5.33 4.67 6. 5.50 3.67 8.33 3. 3.33
81 5. 5. 3.33 5.43 5. 5.50 3.14 3.
82 4.50 0. 4.50 5.25 0. 5.25 3.25 0.
83 6. 0. 6. 6.50 0. 6.50 2. • 0.
84 6.25 0. 6.25 6. 0. 6. 2. 0.
85 6. 0. 6. 7. 0. 7. 2. 0.
86 6. 0. 6. 6.50 0. 6.50 1.75 0.
87 7. 0. 7. 7. 0. 7. 1. 0.
88 5.83 0. 5.83 5.33 0. 5.33 2.67 0.
89 7. 0. 7. 6. 0. 6. 1. 0.
90 6.33 0. 6.33 6. 0. 6. 2.33 0.
91 6.55 0. 6.55 7. 0. 7. 1. 0.
92 6.67 0. 6.67 6.33 0. 6.33 2. 0.
93 6.88 7. 6.88 6.40 6. 6.40 1.55 4.
94 7. 0. 7. 7. 0. 7. 1. 0.
95 7. 0. 7. 7. 0. 7. 1. 0.
96 7. 0. 7. 7. 0. 7. 2. 0.
97 7. 0. 7. 7. 0. 7. 1. 0.
98 6.75 6. 6.85 5.88 3. 6.28 1.75 3.
99 6.40 0. 6.40 6.40 0. 6.40 2. 0.

100 6.50 0. 6.50. 6.75 0. 6.75 1.25 0.

VO



APPENDIX M (Continued)

TASK
NUMBER DEPENDENT VARIABLE MEASUREMENT

17 18 19 20 21 22 23 24
76 1. .20 0. .07 .347 4.333 0. 0.
77 1. 1. 0. 1. 0. 7. 2. 2.
78 1. 1.80 0. .30 0. 6. 3.85 .64
79 3. .75 0. .75 0. 7. .75 .25
80 3.33 5.50 .67 1.11 0. 4.833 19.90 3.67
81 3.17 2.78 1. .30 .693 5. 7. 1.03
82 3.25 3. 0. .75 0. 5.500 23. 5.75
83 2. 12.50 0. 6.25 0. 6. 2. 1.
84 2. 5. ■ 0. 1.25 .347 6. 2.75 .69
85 2. .50 0. .50 .347 6. 2. 2.
86 1.75 2.42 0. .61 .347 7. 2.40 .60
87 1. .08 0. .04 0. 7. 1.25 .63
88 2.67 8. 0. 1.33 1.406 3.833 1.17 .03
89 1. 1. 0. .33 0. 5.667 .17 0.
90 2.33 .17 0. .06 .368 5. 0. 0.
91 1. 1.75 0. .88 .095 7. 15. 7.50
92 2. 1.50 0. .50 .311 5.67 1.75 .58
93 1.11 3.41 .50 2.02 1.124 6.20 3.03 2.60
94 1. .75 0. .38 0. 7. 3.75 1.88
95 1. 0. 0. 0. 0. 7. 1.50 1.50
96 2. 6.00 0. 8. 0. 7. 26. 13.
97 1. 0. 0. 0. 0. 7. 4.50 2.25
98 1.57 2.61 .50 .30 .895 5.50 4.75 .68
99 2. 3.25 0. .65 .653 6. 3.25 .65

100 1.25 .58 0. .15 .557 6.50 8.50 2.13

00o



APPENDIX N
Correlation Matrix of Independent Variables

I n d e p e n d e n t  V a r i a b l e  M e a s u r e m e n t
1 2 3 4 5 6

1 . O c c e  E x p e r i e n c e 1 . 0 0 0 0  . 0 . 1 7 0 4 - 0 . 1 4 1 9 - 0 1 4 1 0 0 . 0 0 9 9 0 . 0 8 4 5
2 . T o t a l  E x p e r i e n c e 1 . 0 0 0 0 - 0 . 1 4 5 3 - 0 . 0 5 5 2 0 . 1 4 2 6 0 . 1 0 1 3
3 . P e r f o r m a n c e  R a n k 1 . 0 0 0 0 - 0 . 6 3 6 3 - 0 . 0 3 3 9 0 . 0 8 7 0
4 . P e r f o r m a n c e  I n d e x 1 . 0 0 0 0 0 . 0 7 2 4 0 . 0 8 6 5
5 . W o n d e r l i c  S c o r e 1 . 0 0 0 0 0 . I 5 I 1
6 . R i s k  T a k i n g  P r o p e n s i t y  I n d e x 1 . 0 0 0 0
7 .  I n f o r m a t i o n - P r o c e s s i n g  ^  

E f f i c i e n c y  I n d e x
8 .  OCCE F i e l d  C o d e
9 .  M a j o r  O u t p u t  C o d e

1 0 .  K i n d s  o f  O u t p u t  C o d e
1 1 .  T a s k  T i m e  S p a n  ( d a y s )
1 2 .  P r e c i s i o n  o f  D e f i n i t i o n  R a t i n g
1 3 .  S c o p e  a n d  C o m p l e x i t y  R a t i n g
1 4 .  T e c h n i c a l  M a n - h o u r s  I n v e s t e d
1 5 .  R e s u l t  R a t i n g
1 6 .  I m a g e  S t a t e  I n d e x
1 7 .  I n t e r e s t  i n  T a s k  R a t i n g
1 8 .  P r o b a b i l i t y  E s t i m a t e
1 9 .  O r d i n a l  P o s i t i o n  o f  T a s k



APPENDIX N (continued)

I n d e p e n d e n t  V a r i a b l e  M e a s u r e m e n t 7 8 9 1 0 11 1 2

1 . OCCE E x p e r i e n c e - 0 . 1 1 9 0 - 0 . 2 5 1 0 - 0 . 1 4 2 6 - 0 . 0 3 7 1 0 . 1 4 0 1 0 . 0 7 7 7
2 . T o t a l  E x p e r i e n c e 0 . 4 6 2 1 - 0 . 0 4 5 6 0 . 2 8 6 2 - 0 . 4 7 7 3 - 0 . 0 7 6 8 - 0 . 2 7 6 4
3 . P e r f o r m a n c e  R a n k - 0 . 2 0 9 0 0 . 0 2 7 5 - 0 . 1 4 3 6 0 . 0 7 3 1 - 0 . 0 7 4 7 0 . 2 8 5 7
4 . P e r f o r m a n c e  I n d e x - 0 . 1 6 7 3 0 . 0 5 1 1 0 . 0 5 8 7 0 . 3 9 9 7 0 . 1 2 7 6 - 0 . 1 2 7 6
5 . W o n d e r l i c  S c o r e - 0 , 3 4 8 3 - 0 . 0 2 1 7 - 0 . 0 2 2 3 - 0 . 4 0 0 9 - 0 . 2 2 2 8 - 0 . 0 1 4 3
6 . R i s k  T a k i n g  P r o p e n s i t y  I n d e x 0 . 4 9 4 4 0 . 3 1 4 5 0 . 1 0 4 1 - 0 . 2 7 8 3 0 . 2 2 9 9 0 . 2 2 9 3
7 . I n f o r m a t i o n - P r o c e s s i n g  

E f f i c i e n c y  I n d e x
1 . 0 0 0 0 0 . 1 4 7 9 0 . 3 2 1 5 - 0 . 2 3 6 9 0 . 0 3 6 4 - 0 . 1 1 4 2

8 . OCCE F i e l d  C o d e 1 . 0 0 0 0 - 0 . 2 1 5 1 - 0 . 1 7 8 3 0 . 1 2 6 0 - 0 . 1 1 0 5
9 . M a j o r  O u t p u t  C o d e 1 . 0 0 0 0 - 0 . 1 6 4 5 0 . 0 3 7 2 0 . 0 3 1 2

1 0 . K i n d s  o f  O u t p u t  C o d e 1 . 0 0 0 0 0 , 2 2 7 8 0 . 0 8 8 5
1 1 . T a s k  T i m e  S p a n  ( d a y s ) 1 . 0 0 0 0 0 . 0 3 8 4
1 2 . . P r e c i s i o n  o f  D e f i n i t i o n  R a t i n g 1 . 0 0 0 0
1 3 .  S c o p e  a n d  C o m p l e x i t y  R a t i n g
1 4 .  T e c h n i c a l  M a n - h o u r s  I n v e s t e d
1 5 .  R e s u l t  R a t i n g
1 6 .  I m a g e  S t a t e  I n d e x
1 7 .  I n t e r e s t  i n  T a s k  R a t i n g
1 8 .  P r o b a b i l i t y  E s t i m a t e
1 9 .  O r d i n a l  P o s i t i o n  o f  T a s k



APPENDIX N (continued)

I n d e p e n d e n t  V a r i a b l e  M e a s u r e m e n t 1 3 1 4 15 1 6 1 7 1 8 19

- 0 . 1 8 4 8 - 0 . 0 6 3 7 - 0 , 0 9 8 3 0 . 1 6 4 5 - 0 . 1 8 3 6 - 0 . 1 8 0 6 0 . 2 3 5 4
0 . 0 8 5 2 - 0 . 0 7 6 9 0 . 1 4 8 4 0 . 1 4 1 6 - 0 . 1 6 7 9 - 0 . 0 7 6 9 0 . 1 1 1 5
0 . 0 3 1 4 - 0 . 0 1 9 8 0 . 1 8 6 9 - 0 . 3 1 5 5 - 0 . 1 0 3 2 0 . 3 4 9 2 - 0 . 1 3 4 2
0 , 0 0 3 3 0 . 0 5 8 6 - 0 . 1 3 2 1 0 . 1 8 4 9 0 . 0 9 1 6 - 0 . 2 3 4 9 - 0 . 1 3 1 1

- 0 . 0 0 0 1 - 0 . 0 8 0 1 0 . 1 5 1 8 - 0 . 1 0 1 1 0 . 0 3 3 5 0 . 1 1 5 2 - 0 . 1 9 8 4
0 . 0 1 8 8 - 0 . 0 1 7 1 0 . 3 5 3 3 - 0 . 0 4 8 3 0 . 1 7 2 8 0 . 3 4 1 3 0 . 0 7 7 7

- 0 . 0 1 6 3 - 0 . 1 0 4 2 0 . 0 9 5 8 0 . 0 5 7 9 - 0 . 0 2 9 2 0 . 0 3 0 2 0 . 0 8 0 5

- 0 . 0 3 2 3 0 . 1 5 4 1 0 . 1 3 2 7 - 0 . 2 0 0 0 0 . 3 8 5 3 0 . 1 3 4 3 - 0 . 0 5 8 4
- 0 . 1 3 1 4 - 0 . 1 4 9 6 0 . 0 2 3 3 0 . 0 6 8 5 - 0 . 1 9 0 7 - 0 . 0 5 1 8 0 . 3 6 3 5

0 . 0 5 6 9 0 . 0 0 8 6 - 0 . 1 3 4 1 0 . 1 6 8 9 - 0 . 0 5 5 7 - 0 . 1 8 6 4 - 0 . 0 9 1 8
0 . 0 7 0 6 0 . 2 8 8 0 - 0 , 0 1 0 1 0 . 3 1 3 5 0 . 1 4 0 0 0 . 0 3 5 1 0 . 2 9 0 3

- 0 . 2 3 7 7 - 0 . 0 3 2 7 0 . 4 4 6 3 - 0 . 2 0 4 6 0 . 0 5 6 1 0 . 4 2 9 1 - 0 . 0 2 8 9
1 . 0 0 0 0 0 . 1 5 1 3 0 . 0 1 3 0 0 . 3 2 1 1 0 . 1 6 6 9 - 0 - 0 9 7 9 0 . 0 1 8 7

1 . 0 0 0 0 - 0 . 1 2 3 4
1 . 0 0 0 0

0 . 0 7 9 2
- 0 . 0 8 8 0

1 , 0 0 0 0

0 . 2 1 3 2
0 . 1 9 7 0

- 0 . 0 9 7 6
1 . 0 0 0 0

0 . 0 0 8 0
0 . 5 0 0 6

- 0 . 3 1 6 7
0 . 1 6 7 1
1 . 0 0 0 0

- 0 . 0 9 1 3
- 0 . 1 4 8 4

0 . 0 2 3 3
- 0 . 0 3 5 6
- 0 . 0 8 5 6

1 . 0 0 0 0

1. OCCE E x p e r i e n c e
2. T o t a l  E x p e r i e n c e
3. P e r f o r m a n c e  R a n k
4 .  P e r f o r m a n c e  I n d e x
5. W o n d e r l i c  S c o r e
6 .  R i s k  T a k i n g  P r o p e n s i t y  I n d e x
7. I n f o r m a t i o n - P r o c e s s i n g  

E f f i c i e n c y  I n d e x
8 .  OCCE F i e l d  C o d e
9. M a j o r  O u t p u t  C o d e

10. K i n d s  o f  O u t p u t  C o d e
11. T a s k  T i m e  S p a n  ( d a y s )
12. P r e c i s i o n  o f  D e f i n i t i o n  R a t i n g
13. S c o p e  a n d  C o m p l e x i t y  R a t i n g
14. T e c h n i c a l  M a n - h o u r s  I n v e s t e d
15. R e s u l t  R a t i n g
16. I m a g e  S t a t e  I n d e x
17. I n t e r e s t  i n  T a s k  R a t i n g
18. P r o b a b i l i t y  E s t i m a t e
19. O r d i n a l  P o s i t i o n  o f  T a s k

00w



APPENDIX 0

Correlation Matrix of Dependent Variables

D e p e n d e n t  V a r i a b l e
M e a s u r e m e n t 1 2 3 4 5 6

1 . T o t a l  S o u r c e s 1 . 0 0 0 0 0 . 5 6 5 1 0 . 7 6 5 7 0 . 2 7 1 3 - 0 . 1 7 3 6 0 . 9 1 8 9
2 . I n t e r n a l  S o u r c e s 1 . 0 0 0 0 - 0 . 0 9 2 5 0 . 1 7 9 1 - 0 . 1 7 6 4 0 . 5 3 6 7
3 . E x t e r n a l  S o u r c e s 1 . 0 0 0 0 0 . 1 8 8 7 - 0 . 0 6 9 3 0 . 6 9 2 7
4 . T o t a l  S e a r c h  H o u r s 1 . 0 0 0 0 0 . 7 2 2 9 0 . 2 6 3 2
5 . A v e r a g e  H o u r s / S o u r c e 1 . 0 0 0 0 - 0 . 1 2 7 4
6 . N u m b e r  o f  E l e m e n t s 1 . 0 0 0 0
7 . N u m b e r  " R e j  e c t e d "
8 . N u m b e r  " A c c e p t e d "
9 . C o m p e t e n c y / R e l i a b i l i t y - T o t a l

»-*
GO
4>

1 0 .  C o r a p e t e n c y / R e l i a b i l i t y - R e j  e c t e d
1 1 .  C o m p e t e n c y / R e l i a b i l i t y - A c c e p t e d
1 2 .  R e l e v a n c e - T o t a l
1 3 .  R e l e v a n c e - R e j e c t e d
1 4 .  R e l e v a n c e - A c c e p t e d
1 5 .  I m a g e  S t a t e - C o n f l i c t - T o t a l
1 6 .  I m a g e  S t a t e - C o n f l i c t - R e j e c t e d
1 7 .  I m a g e  S t a t e - C o n f l i c t - A c c e p t e d
1 8 .  T o t a l  E v a l u a t i o n  H o u r s
1 9 .  A v e r a g e  H o u r s / R e j e c t e d  E l e m e n t s
2 0 .  A v e r a g e  H o u r s / A c c e p t e d  E l e m e n t s
2 1 .  C h a n g e  i n  I m a g e  S t a t e  I n d e x
2 2 .  C o n t r i b u t i o n  t o  R e s u l t
2 3 .  T o t a l  I n t e g r a t i o n  H o u r s
2 4 .  A v e r a g e / A c c e p t e d  E l e m e n t s



APPENDIX 0 (continued)

D e p e n d e n t  V a r i a b l e  
M e a s u r e m e n t 7 8 9 in 11 1 ?

0.3869 0.9003 0.0431 0.3802 -0.2565 -0.1364
0.4032 0.4993 -0.0300 0.3898 -0.1118 -0.1338
0.1520 0.6998 0.0756 0.1546 -0.2093 -0.0433
0.1262 0.2594 -0.3270 0.0887 -0.2042 -0.1904

-0.0836 -0.1200 -0.3265 -0.1023 -0.1562 -0.1797
0.3663 0.9862 0.0431 0.4453 -0.2628 -0.1140
1.0000 0.2322 0.0982 0.7786 -0.0008 -0.0579

1.0000 0.0380 0.3465 -0.2701 -0.1012
1.0000 0.1367

1.0000
0.1768

-0.0364
1.0000

0.1132
-0.0807
0.3242
1.0000

1 .  T o t a l  S o u r c e s
2 . I n t e r n a l  S o u r c e s
3. E x t e r n a l  S o u r c e s
4.  T o t a l  S e a r c h  H o u r s
5 .  A v e r a g e  H o u r s / S o u r c e
6 .  N u m b e r  o f  E l e m e n t s
7 .  N u m b e r  " R e j e c t e d "
8 .  N u m b e r  " A c c e p t e d ”
9.’ C o m p e t e n c y / R e l i a b i l i t y - T o t a l

10. C o m p e t e n c y / R e l i a b i l i t y - R e j  e c t e d
11 . C o m p e t e n c y / R e l i a b i l i t y - A c c e p t e d
12. R e l e v a n c e - T o t a l
13 . R e l e v a n c e - R e j  e c t e d
14. R e l e v a n c e - A c c e p t e d
15. I m a g e  S t a t e - C o n f l i c t - T o t a l
16. I m a g e  S t a t e - C o n f l i c t - R e j e c t e d
17. I m a g e  S t a t e - C o n f l i c t - A c c e p t e d
18. T o t a l  E v a l u a t i o n  H o u r s
19. A v e r a g e  H o u r s / R e j e c t e d  E l e m e n t s
20. A v e r a g e  H o u r s / A c c e p t e d r - E l e m e n t s
21. C h a n g e  i n  I m a g e  S t a t e  I n d e x
22. C o n t r i b u t i o n  t o  R e s u l t
23. T o t a l  I n t e g r a t i o n  H o u r s
24. A v e r a g e / A c c e p t e d  E l e m e n t s
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APPENDIX 0 (continued)

D e p e n d e n t  V a r i a b l e  
M e a s u r e m e n t 11 1A 15 16 17 18

0.3486 -0.0789 0,1799 0.3249 0,1568 0.1117
0.3549 -0.0507 0.2131 0.3546 0.2210 0.1200
0.1439 -0.0392 0.0357 0.1156 0,0031 0.0362
0.0932 -0.1687 0.1672 0.0722 0.1929 0.5157

-0.0949 -0.1896 0.1066 -0.0982 0.1122 0.4750
0.3629 -0.0650 0.1423 0.3397 0.1144 0.1178
0.7809 0.2053 0.2606 0.7940 0.1111 0.1923
0.2603 -0.0894 0.1099 0.2342 0.1027 0.0975
0.1086 0.1301 -0.0751 0.1056 -0.1634 -0.1089
0.8266 0.0844 0.2005 0.7926 0.0864 0.1132

-0.0223 0.3241 -0.6485 0.0178 -0.6196 -0.1071
0.0265 0.9327 -0.3503 0.0250 -0.3522 -0.0109
1.0000 0.1321 0.3119 0.9768 0.0806 0.1355

1.0000 -0.2951 0.1496 -0.2955 0.0265
1.0000 0.3105

1.0000
0.8386
0.0574
1.0000

0.2399
0.1063
0.2472
1.0000

1 .  T o t a l  S o u r c e s
2 .  I n t e r n a l  S o u r c e s
3 .  E x t e r n a l  S o u r c e s
4 .  T o t a l  S e a r c h  H o u r s
5 .  A v e r a g e  H o u r s / S o u r c e
6 .  N u m b e r  o f  E l e m e n t s
7 .  N u m b e r  " R e j e c t e d "
8 .  N u m b e r  " A c c e p t e d "
9 . ‘ C o m p e t e n c y / R e l i a b i l i t y - T o t a l

1 0 .  C o m p e t e n c y / R e l i a b i l i t y - R e j  e c t e d
1 1 .  C o m p e t e n c y / R e l i a b i l i t y - A c c e p t e d
1 2 .  R e l e v a n c e - T o t a l
1 3 .  R e l e v a n c e - R e j e c t e d
1 4 .  R e l e v a n c e - A c c e p t e d
1 5 .  I m a g e  S t a t e - C o n f l i c t - T o t a l
1 6 .  I m a g e  S t a t e - C o n f l i c t - R e j e c t e d
1 7 .  I m a g e  S t a t e - C o n f l i c t - A c c e p t e d
1 8 .  T o t a l  E v a l u a t i o n  H o u r s
1 9 .  A v e r a g e  H o u r s / R e j e c t e d  E l e m e n t s
2 0 .  A v e r a g e  H o u r s / A c c e p t e d  E l e m e n t s
2 1 .  C h a n g e  i n  I m a g e  S t a t e  I n d e x
2 2 .  C o n t r i b u t i o n  t o  R e s u l t
2 3 .  T o t a l  I n t e g r a t i o n  H o u r s
2 4 .  ' A v e r a g e / A c c e p t î d  E l e m e n t s
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APPENDIX 0 (continued)
f

D e p e n d e n t  V a r i a b l e  
M e a s u r e m e n t 19 2 0 21 22 2 3  - —2 4 -

0 . 3 3 3 1 - 0 . 1 5 9 1 0 . 3 8 1 9 - 0 . 2 7 6 6 0 , 3 3 9 0 - 0 , 1 1 0 8
0 . 2 9 1 8 - 0 , 0 9 4 1 0 , 3 9 1 4 - 0 , 3 0 6 1 0 . 3 4 1 1 - 0 . 0 4 4 3
0 . 1 7 4 6 - 0 . 1 1 8 6 0 , 1 5 7 8 - 0 . 0 8 1 4 0 , 1 2 4 9 - 0 . 1 1 1 3
0 . 0 8 1 1 0 . 3 6 6 4 0 . 2 1 1 9 - 0 . 2 2 8 9 0 . 1 9 8 4 0 . 0 0 5 4

- 0 . 0 8 6 5 0 . 6 8 0 1 - 0 . 0 5 7 2 - 0 . 0 9 3 9 - 0 . 0 0 5 4 0 . 0 1 3 0
0 . 3 2 3 2 - 0 . 1 7 2 4 0 . 3 3 1 9 - 0 . 2 9 9 0 0 . 2 9 3 0 - 0 . 1 3 0 8
0 . 8 5 9 1 - 0 . 0 3 6 4 0 . 0 4 5 8 - 0 . 3 1 5 7 0 . 4 6 5 9 0 . 0 9 0 3
0 . 2 0 8 0 - 0 . 1 7 4 7 0 . 3 3 1 2 - 0 . 2 6 7 4 0 . 2 3 7 8 - 0 . 1 5 0 1
0 . 1 0 2 4 - 0 . 2 0 1 9 - 0 . 0 0 1 5 0 . 1 0 9 0 - 0 . 0 7 8 2 - 0 . 1 1 3 2
0 . 8 4 8 6 - 0 . 0 3 7 8 0 . 1 4 6 2 - 0 . 2 4 6 0 0 . 3 4 6 1 0 . 0 5 8 1

- 0 . 1 2 7 4 - 0 . 0 5 9 7 - 0 . 2 4 2 6 0 . 4 1 2 2 - 0 . 0 2 6 3 0 . 2 1 5 5
- 0 . 0 8 1 3 - 0 . 0 4 0 3 - 0 . 3 6 4 0 0 . 5 7 0 9 0 . 0 3 7 8 0 . 1 0 0 0

0 . 7 7 8 2 - 0 . 0 4 1 2 0 . 1 0 3 0 - 0 . 2 9 5 1 0 . 4 5 0 9 0 . 0 7 9 9
0 . 1 0 5 7 - 0 . 0 4 5 2 - 0 . 3 7 5 4 0 . 4 8 7 2 0 . 1 0 5 4 0 . 1 1 7 4
0 . 2 5 6 2 0 . 1 1 0 7 0 . 2 0 7 8 - 0 . 5 3 6 2 0 . 2 6 9 4 - 0 . 0 3 9 9
0 . 7 1 9 5 - 0 . 0 5 1 9 0 . 0 8 1 2 - 0 . 3 2 7 0 0 . 4 1 1 7 0 . 0 6 3 9
0 . 1 4 7 1 0 . 1 1 8 6 0 . 2 3 6 6 - 0 . 4 1 5 8 0 . 1 7 5 7 - 0 . 0 5 3 7
0 . 1 8 3 0 0 . 7 3 9 1 0 . 1 5 5 8 - 0 . 0 7 0 6 0 . 2 7 6 7 0 . 1 9 3 8
1 . 0 0 0 0 - 0 . 0 2 9 9 0 . 0 6 6 9 - 0 . 2 6 2 3 0 . 4 0 3 0 0 . 0 8 0 7

1 . 0 0 0 0 0 . 0 0 3 9 0 . 0 5 4 7 0 . 0 7 4 2 0 . 1 4 8 3
1 . 0 0 0 0 - 0 . 2 8 8 3

1 . 0 0 0 0
0 . 0 7 1 3

- 0 . 0 6 7 3
1 . 0 0 0 0

0 . 0 3 9 9
0 . 2 0 0 5
0 . 6 4 8 7
1 . 0 0 0 0

1. T o t a l  S o u r c e s
2 . I n t e r n a l  S o u r c e s
3. E x t e r n a l  S o u r c e s
4. T o t a l  S e a r c h  H o u r s
5. A v e r a g e  H o u r s / S o u r c e
6 .  N u m b e r  o f  E l e m e n t s
7. N u m b e r  " R e j e c t e d "
8 .  N u m b e r  " A c c e p t e d "
9. C o m p e t e n c y / R e l i a b i l i t y - T o t a l

10. C o m p e t e n c y / R e l i a b i l i t y - R e j e c t e d
11 . C o m p e t e n c y / R e l i a b i l i t y - A c c e p t e d
12. R e l e v a n c e - T o t a l
13. R e l e v a n c e - R e j e c t e d
14. R e l e v a n c e - A c c e p t e d
15. I m a g e  S t a t e - C o n f l i c t - T o t a l
16. I m a g e  S t a t e - C o n f l i c t - R e j e c t e d
17. I m a g e  S t a t e - C o n f l i c t - A c c e p t e d
18. T o t a l  E v a l u a t i o n  H o u r s
19. A v e r a g e  H o u r s / R e j e c t e d  E l e m e n t s
20. A v e r a g e  H o u r s / A c c e p t e d  E l e m e n t s
21. C h a n g e  i n  I m a g e  S t a t e  I n d e x
22. C o n t r i b u t i o n  t o  R e s u l t
2 3 .  T o t a l  I n t e g r a t i o n  H o u r s
24. A v e r a g e / A c c e p t t d  E l e m e n t s

CO



APPENDIX P

Correlation Matrix of Independent and Dependent Variables

VARIABLE MEASURES

D e p e n d e n t I n d e p e n d e n t
1 2 3 4 5 6

I . T o t a l  S o u r c e s - 0 . 1 0 1 7 0 . 0 2 8 6 - 0 . 1 4 7 2 0 . 2 9 6 7 0 . 0 3 2 6 0 . 0 2 3 4
2 . I n t e r n a l  S o u r c e s 0 . 0 1 4 3 0 . 0 1 8 0 - 0 . 1 5 8 2 0 . 1 7 9 9 - 0 . 0 4 6 7 0 . 0 2 4 2
3 . E x t e r n a l  S o u r c e s - 0 . 1 2 8 4 0 . 0 2 3 3 - 0 . 0 5 6 8 0 . 2 1 1 1 0 . 0 9 3 7 0 . 0 1 6 8
4 . T o t a l  S e a r c h  H o u r s - 0 . 0 6 3 2 - 0 . 0 7 7 7 - 0 . 1 8 6 6 0 . 0 1 5 6 0 . 0 0 6 1 - 0 . 0 4 2 1
5 . A v e r a g e  H o u r s / S o u r c e - 0 . 0 2 7 5 - 0 . 0 6 3 8 - 0 . 1 2 5 6 - 0 . 0 4 7 0 0 . 0 6 9 5 0 . 0 1 2 7
6 . N u m b e r  o f  E l e m e n t s - 0 . 0 9 7 5 - 0 . 0 4 8 4 - 0 . 1 9 3 0 0 . 2 9 5 7 0 . 0 8 7 0 0 . 0 8 4 2
7 . N u m b e r  " R e j e c t e d " - 0 . 0 5 7 9 - 0 . 0 5 0 7 - 0 . 0 5 3 1 0 . 1 8 3 5 - 0 . 1 5 6 0 0 . 0 4 0 0
8 . N u m b e r  " A c c e p t e d " - 0 . 0 9 6 6 - 0 . 0 5 5 8 - 0 . 1 9 9 5 0 . 2 8 3 2 0 . 1 2 1 0 0 . 0 8 4 2
9 . C o m p e t e n c y / R e l i a b i l i t y - T o t a l - 0 . 2 3 8 6 - 0 . 3 6 5 6 0 . 1 1 7 3 0 . 2 4 0 8 - 0 . 0 6 2 1 - 0 . 1 5 9 5

1 0 . Com pe t e n c y / R e l i a b i l i t y - R e j e c t e d - 0 . 1 4 1 2 - 0 . 1 6 3 4 0 . 0 7 0 7 0 . 1 3 2 6 - 0 . 0 9 5 3 0 . 0 8 5 2
1 1 . C o m p e t e n c y / R e l i a b i l i t y - A c c e p t e d 0 . 0 3 1 7 - 0 . 0 0 9 7 0 . 4 3 7 8 - 0 . 3 0 4 1 0 . 2 8 1 5 0 . 2 8 4 2
1 2 . R e l e v a n c e - T o t a l - 0 . 0 8 4 3 0 . 1 0 8 9 0 . 3 4 2 3 - 0 . 2 1 3 4 0 . 1 5 9 4 0 . 2 7 1 6
1 3 . R e l e v a n c e - R e j  e c t e d - 0 . 1 0 5 3 - 0 . 0 8 9 3 - 0 . 0 3 0 8 0 . 1 4 2 9 - 0 . 1 3 1 8 0 . 0 7 7 9
1 4 . R e l e v a n c e - A c c e p t e d - 0 . 1 1 6 8 0 . 0 7 7 4 0 . 3 4 4 2 - 0 . 1 5 8 4 0 . 1 1 2 3 0 . 2 4 9 9
1 5 . I m a g e  S t a t e - C o n f l i c t - T o t a l - 0 . 0 8 8 0 - 0 . 1 0 9 1 - 0 . 2 9 8 3 0 . 2 4 9 0 - 0 . 3 1 9 3 - 0 . 1 9 9 1
1 6 . I m a g e  S t a t e - C o n f l i c t - R e j e c t e d - 0 . 0 9 9 9 - 0 . 1 1 4 3 - 0 . 0 4 4 8 0 . 1 4 0 3 - 0 . 0 9 6 8 0 . 0 7 3 1
1 7 . I m a g e  S t a t e - C o n f l i c t - A c c e p t e d - 0 . 0 8 8 4 - 0 . 0 4 7 1 - 0 . 2 1 6 0 0 . 0 9 0 0 - 0 . 3 0 3 2 - 0 . 2 7 8 7
1 8 . T o t a l  E v a l u a t i o n  H o u r s - 0 . 0 7 9 9 - 0 . 0 1 8 5 - 0 . 0 2 5 3 0 . 0 1 0 9 - 0 . 0 5 8 8 0 . 0 7 0 8
1 9 . A v e r a g e  H o u r s / R e j e c t e d  E l e m e n t s - 0 . 1 0 3 4 - 0 . 0 5 6 9 0 . 0 2 7 0 0 . 1 6 1 9 - 0 . 2 0 3 4 0 . 0 3 3 4
2 0 . A v e r a g e  H o u r s / A c c e p t e d  E l e m e n t s - 0 . 0 6 3 5 - 0 . 0 3 7 5 0 . 0 7 7 5 - 0 . 1 1 7 6 0 . 1 1 2 7 0 . 1 0 8 9
2 1 . C h a n g e  i n  I m a g e  S t a t e  I n d e x 0 . 1 6 4 5 0 . 1 4 1 6 - 0 . 3 1 5 5 0 . 1 8 4 9 - 0 . 1 0 1 1 - 0 . 0 4 8 3
2 2 . C o n t r i b u t i o n  t o  R e s u l t - 0 . 0 3 0 7 0 . 1 4 6 5 0 . 2 9 3 0 - 0 . 1 4 7 1 0 . 2 9 8 0 0 . 2 1 3 0
2 3 . T o t a l  I n t e g r a t i o n  H o u r s - 0 . 0 2 4 4 0 . 0 3 1 5 0 . 0 2 0 8 0 . 1 5 8 4 - 0 . 0 4 7 0 0 . 2 4 7 2
2 4 . A v e r a g e / A c c e p t e d  E l e m e n t s - 0 . 0 1 9 2 0 . 0 8 7 3 0 . 0 7 1 6 0 . 0 5 6 9 0 . 0 5 8 5 0 . 3 5 1 0
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APPENDIX P (continued)

Correlation Matrix of Independent and Dependent Variables

VARIABLE MEASURES

D e p e n d e n t I n d e p e n d e n t
7 8 9 1 0 11 12

1 . T o t a l  S o u r c e s 0 . 0 4 1 9 - 0 . 0 4 5 8 0 . 0 0 5 4 0 . 1 9 8 0 0 . 2 8 1 7 - 0 . 1 9 4 5
2 . I n t e r n a l  S o u r c e s 0 . 0 3 8 3 - 0 . 0 3 6 3 - 0 . 1 9 6 8 0 . 1 5 2 8 0 . 2 7 3 0 - 0 . 1 4 3 8
3 . E x t e r n a l  S o u r c e s 0 . 0 1 6 3 - 0 . 0 3 7 9 0 . 1 7 2 8 0 . 1 1 2 5 0 . 1 2 2 1 - 0 . 1 2 2 2

4 . T o t a l  S e a r c h  H o u r s - 0 . 2 3 3 0 0 . 1 1 3 6 0 . 0 1 3 6 - 0 . 1 3 5 6 . 0 . 4 1 4 0 - 0 . 1 0 4 8
5 . A v e r a g e  H o u r s / S o u r c e - 0 . 2 5 8 9 0 . 1 8 6 8 - 0 . 0 0 7 6 - 0 . 2 5 4 1 0 . 2 2 5 3 - 0 . 0 1 7 1
6 . N u m b e r  o f  E l e m e n t s 0 . 0 5 6 5 0 . 0 2 4 5 - 0 . 0 1 8 1 0 . 1 0 9 8 0 . 2 5 3 9 - 0 . 2 0 2 2
7 . N u m b e r  " R e j e c t e d " 0 . 0 2 3 9 0 . 0 7 6 0 - 0 . 1 4 3 7 0 . 0 6 9 3 - 0 . 0 1 0 5 - 0 . 0 3 7 0
8 . ’ N u m b e r  " A c c e p t e d " 0 . 0 5 5 6 0 . 0 2 1 7 - 0 . 0 0 5 3 0 . 0 9 6 2 0 . 2 5 9 0 - 0 . 1 9 8 5
9 . C o m p e t e n c y / R e l i a b i l l t y - T o t a l - 0 . 0 3 3 3 - 0 . 2 6 4 2 0 . 0 8 0 7 0 . 4 6 4 0 - 0 . 2 3 6 3 0 . 1 2 3 7

1 0 . C o m p e t e n c y / R e l l a b i l i t y - R e j  e c t e d - 0 . 0 3 4 1 0 . 1 0 2 6 - 0 . 2 1 3 0 0 . 1 7 5 9 0 . 0 1 6 5 0 . 0 4 2 7
1 1 . C o m p e t e n c y / R e l l a b l l l t y - A c c e p t e d - 0 . 0 1 7 0 0 . 0 0 1 2 - 0 . 1 7 4 1 - 0 . 1 8 3 1 0 . 2 1 9 6 - 0 . 4 1 3 8
1 2 . R e l e v a n c e - T o t a l 0 . 2 0 5 7 - 0 . 0 2 1 9 0 . 0 8 2 2 - 0 . 1 8 5 4 - 0 . 1 3 9 0 0 . 2 0 3 0
1 3 . R e l e v a n c e - R e j  e c t e d 0 . 0 5 5 5 0 . 0 3 9 1 - 0 . 1 5 6 9 0 . 1 0 9 7 - 0 . 0 2 0 0 0 . 0 2 3 8
1 4 . R e l e v a n c e - A c c e p t e d 0 . 1 9 6 4 0 . 0 1 0 6 0 . 0 2 9 1 - 0 . 1 5 5 7 - 0 . 1 4 6 9 0 . 1 5 2 9
1 5 . I m a g e  S t a t e - C o n f l l c t - T o t a l 0 . 0 3 2 0 - 0 . 0 1 5 8 - 0 . 2 5 2 5 0 . 2 4 2 4 0 . 2 6 5 3 - 0 . 2 7 5 5
1 6 . I m a g e  S t a t e - C o n f l i c t - R e j e c t e d 0 . 0 4 2 7 0 . 0 6 2 4 - 0 . 1 5 1 3 0 . 0 7 6 9 - 0 . 0 3 0 8 0 . 0 2 8 2
1 7 . I m a g e  S t a t e - C o n f l i c t - A c c e p t e d - 0 . 0 7 2 5 0 . 0 1 1 0 - 0 . 2 9 3 5 0 . 1 7 7 8 0 . 2 5 7 8 - 0 . 2 4 4 0
1 8 . T o t a l  E v a l u a t i o n  H o u r s - 0 . 1 3 9 6 0 . 0 6 4 7 - 0 . 0 3 1 3 - 0 . 0 6 3 8 0 . 2 1 9 5 - 0 . 0 7 4 1
1 9 . A v e r a g e  H o u r s / R e j e c t e d  E l e m e n t s 0 . 0 1 7 2 0 . 0 6 3 0 - 0 . 2 0 3 6 0 . 1 2 7 8 - 0 . 0 4 6 1 0 . 0 0 5 5
2 0 . A v e r a g e  H o u r s / A c c e p t e d  E l e m e n t s - 0 . 2 4 0 9 0 . 0 7 9 5 - 0 . 0 3 1 6 - 0 . 1 5 8 3 0 . 1 0 6 8 - 0 . 0 3 1 3
2 1 . C h a n g e  I n  I m a g e  S t a t e  I n d e x 0 . 0 5 7 9 - 0 . 2 0 0 0 0 . 0 6 8 5 0 . 1 6 8 9 0 . 3 1 3 5 - 0 . 2 0 4 6
2 2 . C o n t r i b u t i o n  t o  R e s u l t 0 . 0 3 6 9 - 0 . 0 2 1 0 0 . 1 2 4 3 - 0 . 0 9 6 9 - 0 . 1 6 0 5 0 . 2 0 7 4
2 3 . T o t a l  I n t e g r a t i o n  H o u r s 0 . 0 6 6 6 0 . 0 4 6 6 - 0 . 2 1 3 5 0 . 1 2 2 7 0 . 2 1 2 4 0 . 0 9 6 6
2 4 . A v e r a g e / A c c e p t e d  E l e m e n t s 0 . 1 2 3 2 0 . 1 7 4 8 - 0 . 0 5 0 4 - 0 . 0 5 3 2 0 . 0 5 8 2 0 . 2 5 2 1
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APPENDIX P (continued)

Correlation Matrix of Independent and Dependent Variables

VARIABLE MEASURES

D e p e n d e n t I n d e p e n d e n t

1 1 1 A 1 s 1,6 1 7 1 8 1 9

1 . T o t a l  S o u r c e s 0 . 3 4 4 7 0 . 1 8 9 4 - 0 . 0 3 9 9 0 . 3 8 1 9 0 . 1 3 2 7 - 0 . 0 1 7 2 0 . 0 5 0 4
2 . I n t e r n a l  S o u r c e s 0 . 2 4 0 0 0 . 1 3 8 8 - 0 . 0 6 6 0 0 . 3 9 1 4 0 . 0 5 5 3 - 0 . 1 0 7 4 - 0 . 0 7 7 7
3 . E x t e r n a l  S o u r c e s 0 . 2 1 8 0 0 . 0 9 6 2 0 . 0 1 2 3 0 . 1 5 7 8 0 . 1 1 5 1 0 . 0 6 6 2 0 . 1 1 7 9
4 . T o t a l  S e a r c h  H o u r s 0 . 0 7 6 0 0 . 5 7 1 4 - 0 . 0 8 2 7 0 . 2 1 1 9 0 . 2 8 7 1 0 . 0 5 6 1 0 . 2 1 3 6
5 . A v e r a g e  H o u r s / S o u r c e - 0 . 1 2 7 5 0 . 5 5 9 9 - 0 . 0 4 8 7 - 0 . 0 5 7 2 0 . 1 7 5 7 0 . 0 5 9 5 0 . 1 4 4 6
6 . N u m b e r  o f  E l e m e n t s 0 . 3 3 1 6 0 . 2 2 5 6 - 0 . 0 2 8 5 0 . 3 3 1 9 0 . 1 9 3 9 - 0 . 0 6 4 8 - 0 . 0 0 2 5
7 . . N u m b e r  " R e j e c t e d " 0 . 1 7 2 5 0 . 1 4 0 8 - 0 . 0 1 0 1 0 . 0 4 5 8 0 . 1 0 9 1 0 . 0 8 9 9 - 0 . 0 5 3 4
8 . N u m b e r  " A c c e p t e d " 0 . 3 0 9 0 0 . 2 1 6 8 - 0 . 0 2 3 1 0 . 3 3 1 2 0 . 1 9 3 2 - 0 . 0 7 0 3 - 0 . 0 0 1 7
9 . C o m p e t e n c y / R e l i a b i l l t y - T o t a l 0 . 1 4 1 5 - 0 . 1 7 9 9 0 . 0 8 8 4 - 0 . 0 0 1 5 - 0 . 2 5 2 2 0 . 0 4 0 7 - 0 . 2 5 6 5

1 0 . C o m p e t e n c y / R e l i a b i l i t y - R e j e c t e d 0 . 2 4 1 9 0 . 1 1 0 7 0 . 0 2 5 6 0 . 1 4 6 2 0 . 1 4 1 4 0 . 0 3 6 7 - 0 . 0 9 3 7
1 1 . C o m p e t e n c y / R e l i a b i l i t y - A c c e p t e d - 0 . 0 8 4 1 - 0 . 1 6 8 3 0 . 4 6 6 6 - 0 . 2 4 2 6 0 . 0 1 7 2 0 . 3 8 8 7 - 0 . 2 2 3 2
1 2 . R e l e v a n c e - T o t a l - 0 . 2 6 6 2 - 0 . 2 0 9 8 0 . 3 0 2 2 - 0 . 3 6 4 0 0 . 0 9 1 0 0 . 4 5 9 0 - 0 . 2 8 2 9
1 3 . R e l e v a n c e - R e j e c t e d 0 . 1 6 0 8 0 . 1 1 4 1 0 . 0 9 3 8 0 . 1 0 3 0 0 . 1 3 5 5 0 . 0 9 7 1 - 0 . 1 2 2 5
1 4 . R e l e v a n c e - A c c e p t e d - 0 . 1 7 6 8 - 0 . 1 5 6 2 0 . 2 2 5 5 - 0 . 3 7 5 4 0 . 1 0 4 9 0 . 4 4 8 5 - 0 . 2 7 4 3
1 5 . I m a g e  S t a t e - C o n f l i c t - T o t a l 0 . 2 0 0 6 0 . 2 3 6 2 - 0 . 2 9 9 4 0 . 2 0 7 8 0 . 1 1 0 3 - 0 . 2 4 4 4 0 . 1 0 3 9
1 6 . I m a g e  S t a t e - C o n f l i c t - R e j e c t e d 0 . 1 4 5 8 0 . 0 9 0 0 0 . 0 9 6 6 0 . 0 8 1 2 0 . 1 5 6 1 0 . 1 1 4 0 - 0 . 1 1 4 0
1 7 . I m a g e  S t a t e - C o n f l i c t - A c c e p t e d 0 . 2 2 1 1 0 . 2 6 4 9 - Ô . 2 6 4 1 0 . 2 3 6 6 0 . 1 2 0 9 - 0 . 2 1 5 5 0 . 1 0 7 8
1 8 . T o t a l  E v a l u a t i o n  H o u r s 0 . 1 6 5 8 0 . 3 6 9 6 0 . 1 0 8 3 0 . 1 5 5 8 0 . 2 5 8 3 0 . 0 0 8 7 - 0 . 0 2 1 9
1 9 . A v e r a g e  H o u r s / R e j e c t e d  E l e m e n t s 0 . 1 6 9 1 0 . 1 1 0 7 - 0 . 0 0 1 3 0 . 0 6 6 9 0 . 0 5 2 2 0 . 0 1 6 1 - 0 . 0 7 0 0
2 0 . A v e r a g e  H o u r s / A c c e p t e d  E l e m e n t s 0 . 0 2 6 6 0 . 3 5 4 7 0 . 0 0 0 6 0 . 0 0 3 9 0 . 1 1 5 6 0 . 0 3 0 5 0 . 0 8 3 1
2 1 . C h a n g e  i n  I m a g e  S t a t e  I n d e x 0 . 3 2 1 1 0 . 0 7 9 2 - 0 , 0 8 8 0 1 . 0 0 0 0 - 0 . 0 9 7 6 - 0 . 3 1 6 7 0 . 0 2 3 3
2 2 . C o n t r i b u t i o n  t  > R e s u l t - 0 . 2 5 6 7 - 0 . 2 4 7 2 0 . 2 6 9 5 - 0 . 2 8 8 3 - 0 . 1 3 1 1 0 . 3 4 0 7 - 0 . 2 1 5 3
2 3 . . T o t a l  I n t e g r a t i o n  H o u r s 0 . 1 1 0 0 0 . 4 3 6 5 0 . 0 7 0 2 0 . 0 7 1 3 0 . 1 3 9 9 0 . 1 2 4 1 - 0 . 1 1 8 0
2 4 . A v e r a g e / A c c e p t e d  E l e m e n t s 0 . 0 6 6 0 0 . 3 1 4 2 0 . 1 5 3 8 0 . 0 3 9 9 0 . 2 1 8 9 0 . 1 0 6 3 - 0 . 1 5 7 5
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APPENDIX Q 

C an onica l Roots

Root C an on ica l Chi Degrees R e je c t io n
Number Root* Square o f  Freedom p r o b a b i l i t y

1 0 .7 6 0 1 1 2 0 .6 3 9 27 ’ 0 .

2 0 .5 1 7 4 6 1 .5 6 1 25 0 .

3 0 .5 8 3 9 7 4 .0 8 3 23 0 .

4 0 .3 1 7 3 3 2 .2 5 2 2 1 .058

5 0 .2 6 5 8 2 6 .1 1 1 19 .130

6 0 .2 4 6 1 2 3 .8 6 8 17 .126

7 0 .1 8 2 4 1 7 .01 6 15 .319

8 0 .1 1 8 1  . 1 0 .61 8 13 .644

9 0 .0 852 7 .5 2 6 1 1 .758

*The c a n o n ic a l  c o r r e l a t i o n  c o e f f i c i e n t  i s  eq u a l t o  the  
square r o o t  o f  th e  c a n o n ic a l  r o o t .
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