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ABSTRACT

THE USE OF ACTIVE MEMORY ENCODING STRATEGIES BY THOUGHT 

DISORDERED AND NON-THOUGHT DISORDERED SCHIZOPHRENICS

Abramczyk,  L o ie  U ,,  Ed.D.

The C o l l e g e  of  W i l l i am  and Mary,  W i l l i a m s b u r g ,  V i r g i n i a ,  1977 

C ha i rm an :  Dr.  Fred  b .  A d a i r

Twelve t h o u g h t  d i s o r d e r e d  and 12 n o n - t h o u g h t  d i s o r d e r e d  

s c h i z o p h r e n i c s  were a d m i n i s t e r e d  a  memory t e s t  t h a t  i n v o l v e d  

remember ing  6 l i a t s  o f  12 w o rd s  e a c h .  Two o f  t h e  l i s t s  c o n 

t a i n e d  homophone p a i r s ,  2 c o n t a i n e d  synonym p a i r s  a n d  2 c o n 

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

v i s u a l l y  and 1 a u d i t o r i a l l y  i n  random o r d e r .  S u b j e c t s  were  

s c o r e d  on t o t a l  number o f  w o rd s  remembered a n d  number of  words 

remembered  a c c o r d i n g  t o  l i s t  t y p e ,  p r e s e n t a t i o n  mode and member

s h i p  i n  t h e  t o p  h a l f  (LTM) o r  b o t t o m  h a l f  (STM) o f  a  l i s t .  Re

c a l l  was  f r e e  and u n o r d e r e d .

R e s u l t s  showed t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  t o  be i n f e r  

i o r  t o  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  I n  STM f o r  v i s u a l l y  

p r e s e n t e d  m a t e r i a l  a n d  i n  LTM r e g a r d l e s s  o f  p r e s e n t a t i o n  mode. 

W i th in  group c o m p a r i s o n s  showed t h e  t h o u g h t  d i s o r d e r e d  g roup  to  b



i n f e r i o r  i n  STM-visual ,  L T M -au d i to ry  and LTM -visua l  a s  compared 

w i t h  STM -aud i to ry ,  w h i l e  t h e  n o n - t h o u g h t  d i s o r d e r e d  group p e r 

formed e q u a l l y  w e l l  r e g a r d l e s s  o f  c o n d i t i o n .  L i s t  ty p e  f a i l e d  

to  show a n  e f f e c t .

R e s u l t s  were I n t e r p r e t e d  a s  d e m o n s t r a t i n g  t h a t  t h o u g h t  d i s 

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

p r e s e n t e d  s t i m u l i  to  an a c o u s t i c  c o d e  and p o s s i b l y  a r e  i n e f f i c i e n t  

a t  making t h e  sem an t ic  e l a b o r a t i o n  n e c e s s a r y  f o r  l o n g  te rm r e t e n 

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

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

ing to  t h e i r  memory and t h a t  t h e  d i f f e r e n c e s  a r e  l i k e l y  due to  

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



Acknowledgementa

I  am i n d e b t e d  to  many p e o p l e  who h a v e  a s s i s t e d  me I n  com

p l e t i n g  t h i s  d i s s e r t a t i o n .  1 s h o u l d  l i k e  t o  e x p r e s s  my a p p r e c 

i a t i o n  t o  F red  A d a i r ,  C u r t i s  0 rS h e l l  a n d  C h a r l e s  M a t t h e w s ,  1 1 1 

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

s t u d y ;  t o  G lenn  Shean and P e t e r  D e rks  f o r  t h e i r  a s s i s t a n c e  i n  

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

heLp and  s u p p o r t ;  t o  Cindy N u l l  a n d  S u s a n  C r e i g h t o n  f o r  t h e i r  

h e l p  i n  s t a t i s t i c a l  a n a l y s i s ;  t o  Marsha  K e i l t y  f o r  h e r  a lw a y s  

e x c e l l e n t  e d i t i n g  and t y p i n g ;  and t o  D r .  K u r t  S c h m i d t  and o t h e r  

s t a f f  o f  E a s t e r n  S t a t e  H o s p i t a l ,  W i l l i a m s b u r g ,  V i r g i n i a ,  f o r  

a l l o w i n g  me t o  c o n d u c t  my r e s e a r c h  t h e r e .  A s p e c i a l  t h a n k s  goes  

t o  t h o s e  p a t i e n t s  a t  E a s t e r n  S t a t e  H o s p i t a l  who g a v e  t h e i r  t im e  

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

L a s t ,  I  e x p r e s s  my d e e p e s t  a p p r e c i a t i o n  t o  my h u s b a n d ,  Dr.  

J e r z y  Abramczyk ,  f o r  k e e p i n g  my s p i r i t s  up d u r i n g  many months  of 

w o rk  and f r u s t r a t i o n .



TABLE OF CONTENTS

PAGE

ACKNOWLEDGEMENTS..............................................................................................i .

LIST OF TABLES.................................................................................................. V.

LIST OF FIG U RES.................................................................................................v i .

C h a p t e r

1 .  INTRODUCTION.................................................................................  1

Theory  . . . . . . . . . . . . . . . . . . . .  5

S t a t e m e n t  of  t h e  P roblem   . . . . . .  9

H y p o th e s e s    . . . . . . . . . .  13

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

2 .  REVIEW OF RELATED LITERATURE..... ........................................ 17

A c o u s t i c  and Semantic  S i m i l a r i t y  ..............................  18

A t t e n t i o n ,  D l s t r a c t i b i l i t y  and

I n t e r f e r e n c e ........................   20

S u b j e c t i v e  O r g a n i z a t i o n ................................................... . 41

Summary, ,     . 57

3.  METHODOLOGY............................................................................................59

S u b j e c t s  . . . . . . . . . .  . .....................................  59

M a t e r i a l s ......................................   63

D e s ig n   ...............................................................   64

P r o c e d u r e .  . . . . . . . . . . . .  .........................  65

S t a t i s t i c a l  M ethods .......................................   67

4 .  RESULTS.....................................................................................................69



TABLE OF CONTENTS
( c o n t . )

PAGE

5. Summary.   81

C o n c l u s i o n s .   .................................................................. 83

L i m i t a t i o n s .  . . . . . . .  ............................................  67

Recommendations .    89

APPENDICES

A. U l lm an n -G io v an n o n i  S c a l e  ................................................ 92

B. M e d i c a t i o n  C o n v e r s io n  C h a r t .  . .................................  95

C. Word L i s t s ..........................................   96

D. Random A r ra n g e m e n t s  o f  L i s t s ,  Word O rd e r s

and Mode o f  P r e s e n t a t i o n .   ............................97

E. Form o f  C o n s e n t  t o  R e s e a r c h ,   .........................102

F.  S u b je c t  D ata  and Response  S h e e t .   ......................... 103

G. C o r r e l a t i o n  C o e f f i c i e n t s  Among C o n d i t i o n s

and b e tw ee n  C o n d i t i o n s  and T o t a l  and 

E d u c a t io n  L ev e l   ...............................104

H. Number o f  Words Remembered by Thought

D i s o r d e r e d  and Non-Thought D i s o r d e r e d  

Groups  a c c o r d i n g  t o  L i s t  T y p e ........................   ,105

I .  D i f f e r e n c e s  i n  Number o f  Words Remembered

by P r o c e s s  and R e a c t i v e  Groups u n d e r

V a r io u s  C o n d i t i o n s ........................  .106

J .  W i t h - i n  Croup Compar isons  o f  Number o f  Words

Remembered by R e a c t i v e  Group under  

V a r io u s  C o n d i t i o n s .  . .................... . . . . .  .107



TABLE OF CONTENTS
( c o n t . )

PAGE

K. W i th - in  Group Com par isons  o f  Number 

of  Words Remembered by P ro ces s  

Group under V a r i o u s  C o n d i t i o n s .  . . . . .  .108  

REFERENCES........................................................   .109

i v .



LIST OF TABLES

T a b l e  PAGE
62

1 ,  C h a r a c t e r i s t i c s  o f  S u b j e c t s .

2* D i f f e r e n c e s  in  Number o f  Words
Ranemhered by T h o u g h t  D i s o r d e r e d
and Non-Thought D i s o r d e r e d  Groups
under  V a r io u s  C o n d i t i o n s ...................................................... 71

3.  W i t h - i n  Group C o m pa r i sons  of  Number
of Words Remembered by Non-Thought 
D i s o r d e r e d  Group u n d e r  V ar ious
C o n d i t i o n s .  76

4 .  W i t h - i n  Group C o m pa r i sons  o f  Number o f
Words Remembered by Thought  D i s o r d e r e d
Group under  V a r i o u s  C o n d i t i o n s .  . . . . . . .  7B

v .



LIST OF FIGURES

F i g u r e  FACE

1 .  Number o f  words  remembered i n  e a c h
s e r i a l  p o s i t i o n  by th o u g h t  d i s 
o rd e re d  and n o n - th o u g h t  d i s o r d e r e d  
g r o u p s ............................................................................................72

2.  Number of w ords  remembered In  e a c h
s e r i a l  p o s i t i o n  a c c o r d i n g  t o  
p r e s e n t a t i o n  mode by th o u g h t  
d i s o r d e r e d  and n o n - th o u g h t  d i s 
o rd e re d  g r o u p s .  . . . . . . . . . . . . . .  74

v i .



THE USE OF ACTIVE MEMORY ENCODING STRATEGIES 

BY THOUGHT DISORDERED AND 

NON-THOUGHT DISORDERED SCHIZOPHRENICS



C h a p t e r  1 

I n t r o d u c t i o n

The c o n c e p t  o f  s c h i z o p h r e n i a  a s  we know i t  t o d a y  was 

deve loped  by K r a e p e l i n  In  1896 and was c a l l e d  d e m e n t i a  p r a e c o x  . 

Although th e  te rm " d e m e n t i a  p r a e c o x "  had b e e n  u s e d  e a r l i e r ,  I n  

1867, by M ore l ,  h i s  d e s c r i p t i o n  of  t h e  e n t i t y  was t o o  v a r i e g a t e d  

to be d i s t i n g u i s h a b l e  a s  what  we now c a l l  s c h i z o p h r e n i a  ( B l e u l e r ,

1950}.  K r a e p e l i n  d e f i n e d  d e m e n t i a  p r a e c o x  a s  a p o o r l y  u n d e r s t o o d  

group of  p s y c h o t i c  d i s o r d e r s  c h a r a c t e r i z e d  by e a r l y  o n s e t  and p r o 

g r e s s i v e  d e t e r i o r a t i o n .  T h i s  e a r l y  d e f i n i t i o n ,  t h e n ,  em phas ized  

the  c o u r s e  o f  t h e  i l l n e s s  — speed  of  o n s e t  and r e m i s s i o n  h i s t o r y  

and premorb id  a d j u s t m e n t  — r a t h e r  th a n  t h e  s p e c i f i c  c l i n i c a l  m a n i 

f e s t a t i o n s .

B l e u l e r  (1950) d e p a r t e d  somewhat from K r a e p e l i n 1 s v ie w s  by em

p h a s i z i n g  th e  c l i n i c a l  m a n i f e s t a t i o n s  o f  d e m e n t i a  p r a e c o x  and  r e 

naming i t  " s c h i z o p h r e n i a 1' . Whi le B l e u l e r  r e c o g n i z e d  t h e  m u l t i p l i c i t y  

of the  d i s o r d e r ,  he saw enough  c l i n i c a l  symptoms i n  common to  c o n s i d e r  

s c h i z o p h r e n i a  a c l i n i c a l  e n t i t y .  His  d o m i n a n t  c o n c e p t  was lo w e re d  

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

s i b l e  f o r  I r r e l e v a n t  a s s o c i a t i o n s  t o  I n t r u d e ,  r e s u l t i n g  i n  b i z a r r e ,  

i r r a t i o n a l  t h i n k i n g  and b e h a v i o r  (F r e y ,  1973)  . T h i s  i d e a  of  u n u s u a l
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t h o u g h t  c o n t e n t  was f u r t h e r  d e v e l o p e d  by R o r s c h a c h  In  1911 v l t h  t h e  

p u b l i c a t i o n  of h i s  I n k b l o t  t e a t .  R o r s c h a c h  found t h a t  s c h i z o p h r e n i c s  

showed poor form q u a l i t y ,  g a v e  " s i c k "  c o n t e n t ,  showed I d i o s y n c r a t i c  

a s s o c i a t i o n s  and showed b o u n d a ry  p ro b le m s  I n  r e s p o n s e  t o  t h e  R o r s c h a c h  

p r o t o c o l .

Research  on s c h i z o p h r e n i a  s i n c e  t h a t  t i m e  h a s  s o u g h t  t o  f u r t h e r  

c l a r i f y  t h e  c o n c e p t  In  t e rm s  o f  a d e f i n i t i o n  o f  t h e  e n t i t y  a n d  i n  te rm s  

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

t a k e n  two d i r e c t i o n s .  One l i n e  o f  r e s e a r c h  h a s  been  d i r e c t e d  tow ard  

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

a n o t h e r  l i n e  has  heen  c o n c e r n e d  v l t h  a  tw o - d i m e n s i o n a l  c l a s s i f i c a t i o n  

b a s e d  upon l i f e  h i s t o r y  and p r o g n o s i s .

K r a e p e l i n ,  B l e u l e r  and  Meyer S u l l i v a n  a l l  s t r u g g l e d  w i t h  t h e  I s s u e  

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

t h e  c o u r s e  o f  t h e  s c h i z o p h r e n i c  d i s o r d e r  (Garmezy,  1970)♦ I t  was 

F r a n k ,  however,  I n  1932,  who f l r a t  made t h e  d i s t i n c t i o n  o f  s e p a r a t e  

p r o c e s s  and r e a c t i v e  g r o u p s  o f  s c h i z o p h r e n i c  a .  The I d e a  h a s  b e e n  ex 

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

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

P r o g n o s t i c  S c a l e ,  t h e  P h i l l i p s  S c a l e  o f  P rem o rb id  A d ju s tm e n t  i n  S c h iz o 

p h r e n i a ,  and t h e  more r e c e n t l y  d e v e l o p e d  U l lm a n n -G io v a n n o n i  S c a l e  

(Appendix A) .  A number o f  s t u d i e s  h a v e  e v a l u a t e d  t h e  v a l i d i t y  of  t h e s e  

s c a l e s ,  and s u b s t a n t i a l  r e l a t i o n s h i p s  { . 4 3 - . 9 7 )  have  b e e n  r e p o r t e d  

( b i g g i n s ,  1969) .  Two i m p o r t a n t  l i m i t a t i o n s  o f  t h e  s c a l e s  a r e  t h a t
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t h e y  a r e  s t r o n g l y  s e x - b i a s e d  a n d ,  when u s e d  s o l e l y  a s  s e l f - r e p o r t  

i n v e n t o r i e s ,  t h e r e  may be s t r o n g  d o u b t s  t h a t  s u b j e c t s 1 r e s p o n s e s  

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

The p r o c e s s - r e a c t i v e  c o n c e p t  a s  i t  h a s  d e v e l o p e d  i n c o r p o r a t e s  

a l l  p o i n t s  i n  t h e  h i s t o r y  o f  t h e  s c h i z o p h r e n i c  d i s o r d e r ,  s i n c e  p r e -  

m orb id  p e r s o n a l i t y ,  t ime i n t e r v a l  p r e c e d i n g  o n s e t ,  f a c t o r s  p r e c i p i 

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

a l l  b een  r e l a t e d  t o  p r o g n o s i s .  G a r n e r y  has  d e s c r i b e d  t h e  p ro c e s s  

p a t i e n t  a s  f o l l o w s :

The p a t i e n t ' s  p r e p a y c h o t i c  p e r s o n a l i t y  i s  a  p o o r l y  
I n t e g r a t e d  one r e v e a l i n g  m a r k e d l y  i n a d e q u a t e  b e h a v i o r  
i n  t h e  s e x u a l ,  s o c i a l  a n d  o c c u p a t i o n a l  a r e a s ;  t r e n d s  
t o  s o c i a l  I s o l a t i o n  and a  l a c k  o f  e m o t i o n a l  r e s p o n a l -  
v i t y  t o  o t h e r s  a r e  c l e a r l y  e v i d e n t .  T h e r e  i s  u s u a l l y  
no a c u t e  p r e c i p i t a n t  t o  c h a r a c t e r i z e  t h e  t u r n  tow ard  
p s y c h o s i s ;  r a t h e r ,  t h e  o n s e t  ( u s u a l l y  I n  l a t e  a d o l e s 
c e n c e )  i s  an  I n s i d i o u s  o n e  w i t h o u t  a  r e c o g n i z a b l e  and 
c o n s e n s u s l l y  v a l i d a t e d  s t r e s s o r  e v i d e n t .  S y m p t o m a t i c a l l y ,  
t h e r e  i s  a  g r a d u a l  o n s e t  o f  e m o t i o n a l  b l u n t i n g ,  a  w i t h 
d r a w a l  f rom l i f e ' s  d a i l y  a c t i v i t y ;  a p a t h y  a n d  i n d i f f e r e n c e  
h o l d  sway,  and s o m a t i c  d e l u s i o n s  and m a rk e d  d i s t u r b a n c e s  
i n  t h i n k i n g  may c h a r a c t e r i s t i c a l l y  be  p r e s e n t  and m a in t a i n e d  
f o r  lo n g  p e r i o d s  o f  t i m e ,

(Garmezy,  1 9 7 0 ,  p .  35)

In  c o n t r a s t ,  t h e  r e a c t i v e  p a t i e n t  h a s  b een  d e s c r i b e d  by  Wiener 

a s  f o l l o w s :

From b i r t h  to  t h e  f i f t h  y e a r ,  t h e  m a t u r a t i o n a l  and 
d e v e l o p m e n t a l  h i s t o r y  showed no d e f e c t s ,  p h y s i c a l  h e a l t h  
w as  g o o d .  G e n e r a l l y  s c h o o l  and  home a d j u s t m e n t  was  good.  
P a t e n t s  were a c c e p t i n g .  H e t e r o s e x u a l  r e l a t i o n s h i p s  were 
e s t a b l i s h e d .  The p a t i e n t  had  f r i e n d s ,  a n d  d o m e s t i c  
t r o u b l e s  d id  n o t  d l B t u r b  h i s  b e h a v i o r .

The o n s e t  of  t h e  i l l n e s s  was o f t e n  s u d d e n  w i t h  a 
c l e a r - c u t ,  u n d e r s t a n d a b l e  p r e c i p i t a t i n g  e v e n t .  Ag
g r e s s i o n  was e x p r e s s e d  v e r b a l l y .  Decency  w a s  r e t a i n e d .
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The c o u r s e  was f u l m e n a t i n g ,  w i t h  m a s s i v e  h a l l u c i n a t o r y  
e x p e r i e n c e s ,  I d e a s  o f  r e f e r e n c e ,  and m i l d  p a r a n o i d  t r e n d s  
a s  w e l l  a s  s e n s o r i a l  i m p a i r m e n t .  A t h o u g h t  d i s o r d e r  was 
p r e s e n t  a c c o r d i n g  t o  some a u t h o r s ,  b u t  n o t  o t h e r s .  R e s 
p onse  t o  t r e a t m e n t  was  good .

( W ie n e r ,  1 9 5 0 ,  p .  123)

The second  l i n e  o f  r e s e a r c h  haB s o u g h t  t o  b e t t e r  e x p l a i n  

s c h i z o p h r e n i a  I n  te rm s  o f  c l i n i c a l  symptoms.  I t  I s  a  common o b 

s e r v a t i o n  t h a t  s c h i z o p h r e n i c s  a p p e a r  t o  be  d i s o r g a n i z e d  i n  t h o u g h t ,  

s p e e c h  and b e h a v i o r .  Cameron (1938)  saw t h e  u n d e r l y i n g  c o g n i t i v e  

p ro b le m  in  t h e  s c h i z o p h r e n i c  t o  be  h i s  d i f f i c u l t y  In  m a i n t a i n i n g  

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

upon t h i n k i n g .  T h i s  phenomena,  w h ich  Cameron c a l l e d  ’' o v e r  i n c l u s i v e  -  

n e s s " ,  was r e i n t e r p r e t e d  by Payne  (1961 )  i n  t e r m s  o f  I m p a i r m e n t  o f  

a h y p o t h e t i c a l  f i l t e r i n g  m echan ism ,  w h ic h  n o r m a l l y  w o u ld  e x c l u d e  

I r r e l e v a n t  s t i m u l i  from c o n s c i o u s n e s s ,  a l l o w i n g  a t t e n t i o n  t o  be 

d i r e c t e d  toward  th e  t a s k  a t  hand .  P a y n e ,  t h e n ,  saw t h e  b a s i c  d e f i c i t  

a s  a d y s f u n c t i o n  In a t t e n t i o n .

R e s e a r c h  on a t t e n t i o n s !  d e f i c i t  i n  s c h i z o p h r e n i a  h a s  u s e d  

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

t e rm  memory,  Y a te s  (1966)  saw t h e  p r o b l e m  a s  one  o f  a b n o r m a l l y  s lo w  

i n f o r m a t i o n  p r o c e s s i n g ,  w h ich  l e a d  to  a  STM ( s h o r t  t e r m  memory) o v e r 

lo a d  and t h u s  a c c e l e r a t e d  memory l o s s .  McGhie s t u d i e d  t h e  p ro b le m  

I n  te rm s  of  d i s t r a c t l b l l i t y  o r  I n a d e q u a t e  f i l t e r ,  t h u s  a g a i n  l e a d i n g  

t o  a STM o v e r l o a d  and f o r g e t t i n g .
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O th e r  r e s e a r c h  has  f o c u s e d  on  o r g a n i z a t i o n a l  d e f i c i t .  One 

way to  l e s s e n  t h e  load  on  STM l a  t o  u s e  c e r t a i n  s t r a t e g i e s  t h a t  

s e r v e  t o  o r g a n i z e  t h e  t o - b e - r e m e m b e r e d  m a t e r i a l .  A cco rd in g  t o  

M i l l e r ’s  (1956)  u n i t i z a t i o n  t h e o r y ,  t h e  b a s i c  d y s f u n c t i o n  i n  s c h i z o 

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

l e s s e n  t h e  l o a d  on STM. The model  most  o f t e n  u sed  to  s t u d y  t h i s  

Idea  i s  t h e  r e c a l l  v s .  r e c o g n i t i o n  mode l .  A p p a r e n t l y  d i f f e r e n t  

o p e r a t i o n s  a r e  r e q u i r e d  f o r  r e c a l l  and r e c o g n i t i o n .  A c c o r d in g  t o  

a  t w o - s t a g e  model  o f  memory, w h ic h  p o s t u l a t e s  a r e s p o n s e - l e a r n i n g  

s t a g e  and an a s  so c i s t  I o n - f o r m i n g  s t a g e ,  r e c o g n i t i o n  r e q u i r e s  o n l y  

t h e  r e s p o n s e - l e a r n i n g  s t a g e ,  w h i l e  r e c a l l  I n v o l v e s  a l s o  t h e  a s s o c 

i a t i o n  fo rm in g  s t a g e .  S i n c e  s e v e r a l  i n v e s t i g a t o r s  have shown t h a t  

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

(Kay, Kay ton  and B e r ry ,  1 9 7 3 ;  Nachman1 and Cohen,  1969; and  Bauman, 

1971) ,  i t  I s  p o s s i b l e  t h a t  s c h i z o p h r e n i c s  h a v e  a d e f i c i t  i n  t h e  a s s o c 

i a t i o n - f o r m i n g  s t a g e  o f  memory,  o r  i n  t h e i r  a b i l i t y  to  o r g a n i z e  f o r  

memory.

Theory

The p r e s e n t  s t u d y ,  t h o u g h  b a s e d  i n  p a r t  on  t h e  above  s t u d i e s  

on r e c o g n i t i o n  and r e c a l L ,  r e s t s  on a r e l a t e d  b u t  d i f f e r e n t  

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

memory p ro b le m  In  s c h i z o p h r e n i c s  may no t  be d u e  t o  i n a b i l i t y  t o  

o r g a n i z e  m a t e r i a l  b u t  t o  t h e i r  f a i l u r e  t o  u s e  o r g a n i z a t i o n .  F o r
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I n s t a n c e ,  in  an i n v e s t i g a t i o n  o f  word s o r t i n g  s t r u c t u r e s  by Koh,

Kay ton  and Schwartz ( 1 9 7 4 ) ,  s t r u c t u r e s  o b t a i n e d  from s c h i z o p h r e n i c s  

and no rm a l s  c l o s e l y  a g r e e d ,  n o t  s u p p o r t i n g  t h e  h y p o t h e s i s  o f  a  

c o n c e p t u a l  s t r u c t u r e  d e f i c i t .  L a r s e n  and Fromholt  ( 1 9 7 6 ) ,  i n v e s t i 

g a t i n g  w o r d - s t c r a g e  s t r u c t u r e  and p r o c e s s e s  of  o r g a n i z a t i o n  and r e 

t r i e v a l  i n  s c h i z o p h r e n i c s ,  found  t h a t  s c h i z o p h r e n i c s  t o o k  more t r i a l s  

t h a n  n o rm a ls  t o  o r g a n i z e  m a t e r i a l ,  b u t  o n c e  th e y  a r r i v e d  a t  c o n s i s t e n t  

c a t e g o r i e s ,  they r e c a l l e d  a s  many words a s  n o r m a l s .  They i n t e r p r e t e d  

t h i s  t o  s u p p o r t  Koh, K ay ton  and  S c h w a r tz ,  t h a t  t h e  s t r u c t u r e  o f  

o r g a n i z a t i o n  In s c h i z o p h r e n i c s  i s  n o t  d i f f e r e n t  from t h a t  o f  n o rm a l s ,  

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

c a t e g o r i e s .  One p o s s i b i l i t y  s u g g e s t e d  by t h e s e  f i n d i n g s  was t h a t  

s c h i z o p h r e n i c s  have to  be  f o r c e d  to  o r g a n i z e .  Koh, Kayton and P e t e r s o n  

(1976)  dem ons t ra ted  t h a t  s t o r a g e  and r e t r i e v a l  p r o c e s s e s  of  s c h i z o 

p h r e n i c s  were  comparable  t o  no rm a l s  when m a t e r i a l  was a p p r o p r i a t e l y  

coded  f o r  them.

Traupmann (1975) s t a t e d  t h i s  p o s i t i o n  most  c l e a r l y  i n  a t h e o r e t i c a l  

p a p e r  I n  which he a t t e m p t e d  t o  r e l a t e  t h e  s c h i z o p h r e n i c ' s  u n d e ru s e  o f  

c e r t a i n  i n fo rm a t io n  p r o c e s s i n g  s t r a t e g i e s  t o  t h e  t h e o r i e s  of  Cromwell 

on s t i m u l u s  redundancy .  L ook ing  a t  s c a n n i n g  and s i z e  e s t i m a t i o n  s t u d i e s  

( S i l v e r m a n ,  1964a, 1964b;  H a r r i s ,  1957; Rodnick  and Garraezy,  1957; N ea le  

and Cromwell ,  1968; D a v i s ,  C r o w e l l  and H e ld ,  1967;  Webb, D av is  and 

Cromwel l ,  1966) ,  Cromwell  p ro p o s e d  an e x p l a n a t i o n  f o r  t h e  phenomena 

i n  t e r m s  of  s t im u lu s  r e d u n d a n c y .  Cromwell  (1968) d e f i n e d  s t i m u l u s
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r e d u n d a n c y  ae  " t h e  r e p e t i t i o n ,  t e m p o r a r i l y  and  s p a t i a l l y ,  o f  s t i m u 

l a t i o n  a s  I t  a f f e c t s  t h e  o r g a n i s m .  H igh  r e d u n d a n c y  wou ld  b e  e x e m p l i 

f i e d  by (1)  t h e  p r o l o n g e d  p r e s e n t a t i o n  o f  t h e  same s t i m u l u s  ( 2 )  w i t h i n  

a h i g h l y  homogeneous  b ack g ro u n d  ( p .  3 6 7 ) th. High r e d u n d a n c y  w o u ld  be  

e x p e c t e d  t o  l e a d  t o  s i z e  o v e r e a t l m a t I o n  a n d  low r e d u n d a n c y  t o  s i z e  

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

t a n c e  l e v e l s  of  s t i m u l u s  i n p u t ,  g i v e n  a  c o n s t a n t  e x t e r n a l  s t i m u l u s ,  

i n d i v i d u a l s  w i l l  d i f f e r  i n  b a s e  l i n e  r e d u n d a n c y  l e v e l .  C rom w el l  e x 

p l a i n s  t h a t

one  i n d i v i d u a l  may h a v e  i n c r e a s e d  m o to r  a c t i v i t y ,  
e x p l o r a t i o n ,  a t t e n t l v e n e s s , t h o u g h t  p r o c e s s e s ,  a u t o 
nomic f e e d b a c k ,  p r o p r i o c e p t i v e  f e e d b a c k ,  e t c . ;  c o n s e 
q u e n t l y  he r e s p o n d s  t o  s t i m u l i  a t  a h i g h  f r e q u e n c y .
Such an  i n d i v i d u a l  would h a v e  a  b a s e  l i n e  a c c e p t a n c e  
l e v e l  l e a d i n g  t o  low r e d u n d a n c y .  A n o th e r  i n d i v i d u a l  
may h a v e  few s u c h  a c t i v i t i e s  and e x p e r i e n c e s  —  and  
may even  f i l t e r  o u t  s u c h  s t i m u l a t i o n .  T h i s  i n d i v i d u a l  
would  h a v e  a b a s e  l i n e  a c c e p t a n c e  l e a d i n g  t o  h i g h  
r e d u n d a n c y .

(C rom w el l ,  1968 ,  p .  367) 

A p p ly in g  t h e s e  n o t i o n s  t o  s c h i z o p h r e n i c a  Cromwel l  p r o p o s e d  t h a t  good 

p r e m o rb id  ( r e a c t i v e )  s c h i z o p h r e n i c s  h a v e  h i g h  s t i m u l u s  i n p u t  and  

t h e r e f o r e  low r e d u n d a n c y ,  and  t h e  t e n d e n c y  to  u n d e r e s t i m a t e  s i z e ,  

and t h a t  poor  p r e m o rb id  ( p r o c e s s )  s c h i z o p h r e n i c s  have  Low s t i m u l u s  

I n p u t ,  h i g h  r e d u n d a n c y  and t h e  t e n d e n c y  t o  o v e r e a t l m a t e  s i z e .

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

p r e m o rb id  and  p o o r  p r e m o rb id  s c h i z o p h r e n i c s .  The good p r m o r b i d  

s c h i z o p h r e n i c  i s  u s u a l l y  s e e n  a s  one  who I s  o v e r - i n c l u s i v e , e x e r c i s e s  

h i s  t h o u g h t - p r o c e s s e s  e x t e n s i v e l y  a n d  h a s  more  I d e a t i o n  t h a n  i s
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a p p r o p r i a t e .  The poor  p r e m o r b i d ,  on the  o t h e r  han d ,  l a  s e e n  a s  w i t h 

drawn from th e  e x t e r n a l  w o r ld  and  b l o c k i n g  o u t  h i a  own t h o u g h t  p r o 

c e s s e s  by which to  c o n s t r u e  what  l i t t l e  in p u t  he r e c e i v e s .

Traupmann (1 9 7 5 ) ,  c o n s i d e r i n g  C rom w el l ' s  f o r m u l a t i o n  a lo n g  w i th  

c e r t a i n  n o t i o n s  from c o g n i t i v e  p sy c h o lo g y  ( p a r t i c u l a r l y  C r a i k  and 

L o c k h a r t ,  1972) ,  p ro p o s e d  a h y p o t h e s i s  o f  c o g n i t i v e  f u n c t i o n i n g  in  

s c h i z o p h r e n i c s .  Memory i s  s e e n  a s  a byproduc t  o f  c o g n i t i v e  o p e r a t i o n s  

on s t i m u l i .  S t i m u l i  may be p r o c e s s e d  to  v a r i o u s  d e p t h s ,  and t h e  d u r a 

b i l i t y  of  t h e  memory t r a c e  i s  r e l a t e d  to  t h e  d e p t h s  t o  w h ic h  t h e  s t i m u 

l u s  I s  p r o c e s s e d .  P r o c e s s i n g  may in v o l v e  o n ly  s i m p l e  f e a t u r e  a n a l y s i s  

o r  e x t e n s i v e  se m a n t i c  e l a b o r a t i o n .  S t r a t e g i e s  which  p r o v i d e  f o r  e l a b 

o r a t i o n  o f  t h e  s t i m u l u s  would  be e x p e c te d  t o  f a c i l i t a t e  memory e n c o d in g .  

C o n s i d e r i n g  t h e  r e s e a r c h  o f  Ann Grown and her  c o w o r k e r s ,  Traupmann saw 

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

g i e s  a r e  a c t i v e l y  im plem en ted  by  t h e  i n d i v i d u a l  w h e r e a s  o t h e r  s t r a t e g i e s  

o p e r a t e  q u i t e  a u t o m a t i c a l l y  o r  by  p a s s i v e  i m p le m e n ta t i o n  (p .  2 ) ft.

A pp ly ing  t h e s e  i d e a s  t o  C ro m w el l ' a  s t im u l u s  r ed u n d a n c y  f o r m u l a t i o n ,

Traupmann proposed  t h a t  p r o c e s s  {h igh  r e d u n d a n t )  s c h i z o p h r e n i c s , s i n c e

th e y  tend  to  avo id  s t i m u l a t i o n ,  may accom pl i sh  t h i s  by  u n d e r u s i n g  a c t i v e

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

Among t h e  a c t i v e  p r o c e s s e s  t h a t  appea r  to  be e s s e n t i a l  
to  s h o r t - t e r m  memory a r e  t h o s e  t h a t  m a i n t a i n  a t t e n t i o n  
to  t h e  s t i m u l u s  and  p r o c e s s  t h e  a c o u s t i c  c o d e .  For  e x 
ample,  i f  l a n g u a g e  i n f o r m a t i o n  i s  p r e s e n t e d  v i s u a l l y ,  
i t  w i l l  be  r e t a i n e d  b e t t e r  i n  s h o r t  te rm memory i f  t r a n s 
l a t e d  t o  t h e  a c o u s t i c  c o d e . . . f o r  h ig h  r e d u n d a n t  s c h i z o 
p h r e n i c s ,  a u d i t o r y  p r e s e n t a t i o n  r e s u l t e d  i n  s u p e r i o r  
s h o r t  t e rm  r e c a l l  compared  to  v i s u a l  p r e s e n t a t i o n .  For
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lew r e d u n d a n t  s c h i z o p h r e n i c s  and  n o r m a l s ,  s h o r t  t e rm  
r e c a l l  was n o t  d e p e n d e n t  on mode o f  p r e s e n t a t i o n .

(T r a u p m a n n ,  1975 ,  p .  4)

Long te rm  memory seems t o  depend on  a c t i v e  o r g a n i z a t i o n a l  s t r a t 

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

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

t h e y  do n o t  o r g a n i z e  m a t e r i a l  f o r  l o n g  t e r m  s t o r a g e ,  Traupmann c o n 

c l u d e d  t h a t  " p r o c e s s  s c h i z o p h r e n i c s ,  o r  c h r o n i c  s c h i z o p h r e n i c s  o r  

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

a c t i v e l y  p r o c e s s  t h e i r  w o r ld  t o  t h e  e x t e n t  t h a t  n o rm a l  a d u l t s  do 

(Traupmann,  1 9 7 5 ,  p .  6 ) " .  R e a c t i v e  s c h i z o p h r e n i c s ,  o r  l o w - r e d u n d a n t  

s c h i z o p h r e n i c s ,  do n o t  a p p e a r  t o  show t h i s  d e f i c i t .

S t a t e m e n t  o f  t h e  P ro b le m  

The p r e s e n t  s t u d y  w i l l  f u r t h e r  I n v e s t i g a t e  s c h i z o p h r e n i c  t h o u g h t  

d i s o r d e r  by a t t e m p t i n g  t o  d i f f e r e n t i a t e  t y p e s  o f  s c h i z o p h r e n i c s  

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

e g i e s .  C r o m w e l l ' s  w ork  on  i n f o r m a t i o n  p r o c e s s i n g  i n  s c h i z o p h r e n i c s  

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

( t h o u g h t  to  be c o m p a r a b l e  t o  p r o c e s s  a n d  r e a c t i v e ) .  T h i s  r e s e a r c h e r ,  

however ,  b e l i e v e s  t h a t  a  t h o u g h t  d i s o r d e r e d / n o n - t h o u g h t  d i s o r d e r e d  

c l a s s i f i c a t i o n  o f  s c h i z o p h r e n i c s  I s  more  a p t  t o  y i e l d  s i g n i f i c a n t
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group  d i f f e r e n c e s .  However, b e c a u s e  t h e  p r o c e s s - r e a c t i v e  d i s t i n c t i o n  

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

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

r e s u l t s  u s in g  t h e  t h o u g h t  d i s o r d e r e d / n o n - t h o u g h t  d i s o r d e r e d  c r i t e r i o n .

The re  i s  c e r t a i n l y  r e a s o n  to  b e l i e v e  t h a t  t h e  two c l a s s l f i c a t o r y  

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

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

t h a t  may d i s t i n g u i s h  t h e  two g r o u p s .  B e c k e r  (1959 )  s u g g e s t e d  t h a t  

p r o c e s s  s c h i z o p h r e n i c s  a r e  a t  a more p r i m i t i v e  Leve l  of  d e v e l o p m e n t  

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

n i t i v e  f u n c t i o n i n g .  Becker  asked  w h e t h e r  o r  n o t  L eve l  o f  t h o u g h t  d i s 

o r d e r  c o u ld  be  p r e d i c t e d  from c a s e  h i s t o r y  r a t i n g s  on a p r o c e s s - r e a c t i v e  

d im e n s io n .  M easu re s  u s e d  were  a s p e c i a l  G e n e t i c - L e v e l  s c o r i n g  o f  t h e  

R orschach  and U h i t t m a n ’s E l g i n  P r o g n o s t i c  S c a l e .  Becker  f o u n d  t h a t  

f o r  h i s  sample  t h e  R o r s c h a c h  CL s c o r e  c o r r e l a t e d  w i t h  t h e  E l g i n  S c a l e  

- . 6 4 1  ( p c . 0 0 1 ) ,  meaning t h a t  a  mote p r o c e s s - l i k e  p i c t u r e  o n  t h e  E l g i n  

S c a l e  was s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  a  l o w e r  GL s c o r e  on t h e  R o r s c h a c h .  

I n  o t h e r  w o rd s ,  p r o c e s s - r e a c t i v e  and t h o u g h t  d i s o r d e r e d / n o n - t h o u g h t  

d i s o r d e r e d  a r e  s i g n i f i c a n t l y  r e l a t e d .

The two a c t i v e  i n f o r m a t i o n  p r o c e s s i n g  s t r a t e g i e s  t o  be  s t u d i e d  

h e r e  a r e  (1)  t r a n s l a t i o n  of  m a t e r i a l  t o  a n  a c o u s t i c  code  and (2 )  u s e  of  

a e m a n t l c - a s s o c l a t i v e  o r g a n i z a t i o n  p r o c e s s e s .  As a r e s u l t  o f  much w ork  

c a r r i e d  o u t  i n  r e c e n t  y e a r s  on th e  n a t u r e  o f  c o d i n g  i n  STM i n  n o r m a l s ,
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t h e r e  i s  nov c o n s i d e r a b l e  e v i d e n c e  t h a t  I n f o r m a t i o n  I n  STM I s  a c o u s 

t i c a l l y  coded .  One k in d  o f  e v i d e n c e  f o r  t h i s  h a s  b e e n  t h a t  i n t r u s i o n  

e r r o r s  made In  r e c a l l i n g  v i s u a l l y  p r e s e n t e d  m a t e r i a l  a r e  l i k e l y  t o  be 

a c o u s t i c a l l y  s i m i l a r  t o  c o r r e c t  I tem s  (L a u g h e ry ,  W e l t e r  and S p e c t o r ,  

1 9 7 3 ) .  LTM, on th e  o t h e r  h a n d ,  t h o u g h t  t o  Some d e g r e e  d e p e n d e n t  upon 

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

r e l a t i n g  to  meaning and c a t e g o r i z a t i o n .

T r a n s l a t i o n  o f  m a t e r i a l  t o  an a c o u s t i c  code  may be i n v e s t i g a t e d  

by m a n i p u l a t i n g  mode o f  p r e s e n t a t i o n  o f  s t i m u l i .  I f  t h e  s u b j e c t  i s  

t r a n s l a t i n g  to  a n  a c o u s t i c  c o d e ,  he s h o u l d  p e r fo rm  e q u a l l y  w e l l  on 

t e s t s  of STM f o r  v i s u a l l y  p r e s e n t e d  m a t e r i a l  and f o r  a u d i t o r i a l l y  p r e 

s e n t e d  m a t e r i a l .  I f  he i s  n o t  t r a n s l a t i n g  to  an a c o u s t i c  c o d e ,  t h e n  

STM f o r  v i s u a l l y  p r e s e n t e d  m a t e r i a l  s h o u ld  be i n f e r i o r  t o  STM f o r  a u d i 

t o r i a l l y  p r e s e n t e d  m a t e r i a l .

Use o f  a c o u s t i c  c o d i n g  c a n  be  f u r t h e r  s t u d i e d  by  l o o k i n g  a t  t h e  

e f f e c t s  on STM o f  a c o u s t i c  s i m i l a r i t y  o f  s t i m u l i .  I t  has  r e p e a t e d l y  

b e e n  shown (C onrad ,  1964; H l c k e l g r e e n ,  1965;  B a d d e l e y ,  1966) t h a t  i f  

s u b j e c t s  a r e  c o d in g  a c o u s t i c a l l y ,  STM w i l l  s u f f e r  f rom t h e  e f f e c t s  o f  

a u d i t o r y  c o n f u s i o n ,  w h e r e a s  i f  t h e y  a r e  n o t  u s i n g  a c o u s t i c  e n c o d in g  o r  

o n ly  m in im a l ly  u s i n g  i t ,  STM w i l l  be n o t  a t  a l l  o r  m i n i m a l l y  a f f e c t e d .

The second a c t i v e  i n f o r m a t i o n  p r o c e s s i n g  s t r a t e g y  t o  b e  i n v e s t i 

g a t e d  h e r e  i s  t h e  use  o f  s e m a n t i c - a s s o c i a t i v e  o r g a n i z a t i o n .  S in c e  

o r g a n i z a t i o n  a c c o r d i n g  t o  s e m a n t i c  p r o p e r t i e s  o f  s t i m u l i  i s  c o n s i d e r e d
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minim ally  im por tan t  t o  STM bu t  of p r i m a r y  I m p o r t a n c e  fo r  LTM, I t  may be 

expec ted  t h a t ,  i f  a  s u b j e c t  f a l l s  to o r g a n i z e  TDK m a t e r i a l  a c c o r d i n g  to  

semantic c h a r a c t e r i s t i c s ,  he w i l l  show a  LTM d e f i c i t .  Whether o r  n o t  

t h i s  d e f i c i t  I s  s p e c i f i c a l l y  r e l a t e d  to  a  p r o b le m  In  use of  s e m a n t i c  

o r g a n i z a t i o n  s t r a t e g i e s  may be examined by  l o o k i n g  a t  t h e  e f f e c t s  on 

LTM of semantic s i m i l a r i t y  of  s t i m u l i .  I t  h a s  been shown (Underwood,  

1951;  Baddeley,  1966;  Badde ley  and D a le ,  1966)  t h a t  w i th  normal  s u b j e c t s  

s em an t ic  s i m i l a r i t y  d o e s  a f f e c t  LTM bu t  n o t  STM. I t  may a l s o  be e x 

p e c t e d ,  then ,  t h a t  s u b j e c t s  who m i n im a l ly  o r g a n i z e  or  f a i l  t o  o r g a n i z e  

acc o rd in g  to sem an t ic  p r o p e r t i e s  of  s t i m u l i  w i l l  no t  be a f f e c t e d  o r  w i l l  

be o n ly  minimally a f f e c t e d  by sem an t ic  s i m i l a r i t y .

The problem, t h e n ,  i s  t o  d e te rm in e  w h e t h e r  o r  no t  th o u g h t  d i s o r ^  

dered  s c h iz o p h r e n i c s  c a n  be d i f f e r e n t i a t e d  f r o m  non- though t  d i s o r d e r e d  

s c h i z o p h r e n ic s  on th e  b a s i s  of  t h e i r  u s e  o f  t h e s e  a c t i v e  i n f o r m a t i o n  p r o 

c e s s i n g  s t r a t e g i e s .  S p e c i f i c a l l y  t h i s  s t u d y  w i l l  a t t e m p t  t o  an s w er  th e  

fo l l o w in g  q u e s t i o n s ;

1. l a  t h e r e  a s c h i z o p h r e n i c  memory im p a i r m e n t ,  and c a n  i t  d i s t i n 

g u i s h  s c h i z o p h r e n i c s  a c c o r d i n g  t o  t h e  c r i t e r i a  of  thought d i s o r d e r e d  and 

non- though t  d i s o r d e r e d ?

2. Bo thought d i s o r d e r e d  s c h i z o p h r e n i c s  have a p a r t i c u l a r  p rob lem  

In remembering v i s u a l l y  p r e s e n t e d  s t i m u l u s  m a t e r i a l s ?

3.  Can the t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c ' s  underuse  of  a u d i t o r y  

encoding be f u r t h e r  d e m o n s t r a t e d  by t h e  l a c k  o f  e f f e c t  of  a c o u s t i c  s i m i 

l a r i t y  on h i s  STM?
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4.  Do th o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  show a LTM d e f i c i t ,  p o s 

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

t i e s  of  s t i m u l u s  m a t e r i a l s ?

5. I s  t h e  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c ' s  u n d e r u s e  o f  s e m a n t i c  

en c o d in g  f u r t h e r  d e m o n s t r a t e d  by t h e  l a c k  o f  e f f e c t  o f  s e m a n t i c  s i m i l a r i t y  

on h i a  LTM7

H y p o th e s e s

For p u rp o s e s  of  s t a t i s t i c a l  r e s e a r c h  t h e  f o l l o w i n g  h y p o t h e s e s  a r e  

s t a t e d :

1, There  w i l l  be a d i f f e r e n c e  i n  o v e r a l l  number of  words  remem

b e r e d  between t h o u g h t  d i s o r d e r e d  and  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o 

p h r e n i c s ,  i n  t h a t  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  w i l l  remember 

few er  words.

2*  As compared w i t h  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s ,  t h o u g h t  

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

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

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

3. A c o u s t i c  s i m i l a r i t y  o f  s t i m u l i  w i l l  i m p a i r  STM of n o n - t h o u g h t  

d i s o r d e r e d  s c h i z o p h r e n i c s ,  r e g a r d l e s s  o f  mode o f  p r e a e n t a t i o n ,  w h i l e  

im p a i r i n g  STM of  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  o n l y  when p r e s e n 

t a t i o n  i s  a u d i t o r y ,

4,  Ah compared w i t h  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s ,  

th o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  w i l l  show a d e f i c i t  i n  LTM, r e g a r d l e s s
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o f  mode o f  p r e s e n t a t i o n ,

5,  Thought d i s o r d e r e d  s c h i z o p h r e n i c s  w i l l  be u n a f f e c t e d  by 

s em an t ic  s i m i l a r i t y  o f  s t i m u l i  w h i l e  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o 

p h r e n i c s  w i l l  show LTM i m p a i r m e n t ,  r e g a r d l e s s  o f  mode o f  p r e s e n t a t i o n ,  

when s t i m u l i  a r e  s e m a n t i c a l l y  s i m i l a r .

6,  N on- though t  d i s o r d e r e d  s c h l z o h r e n i c s  w i l l  remember w o rd s  

e q u a l l y  w e l l  r e g a r d l e s s  o f  memory s t o r e  o r  p r e s e n t a t i o n  mode.

7,  Thought d i s o r d e r e d  s c h i z o p h r e n i c s  w i l l  show s u p e r i o r  p e r 

fo rmance  on STM f o r  a u d l t o r i a l l y  p r e s e n t e d  m a t e r i a l  a s  compared  w i t h  

any o t h e r  c o m b in a t i o n  o f  memory s t o r e  and mode o f  p r e s e n t a t i o n .

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

T h o u g h t -D i s o rd e re d  S c h i z o p h r e n i c  -  Non-Thought D i s o r d e r e d  

S c h iz o p h re n ic  -

For p u r p o s e s  o f  t h i s  s t u d y  a  Thought D i s o r d e r e d  S c h i z o p h r e n i c  l a  

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

L o r r ,  K l e t t  and McNair (1963 )  c r i t e r i a  f o r  t h e  Z f a c t o r ,  a r r i v e d  a t  

from f a c t o r  a n a l y t i c a l  s t u d i e s  o f  t h e i r  I n p a t i e n t  M u l t i d i m e n s i o n a l  P sy 

c h i a t r i c  S c a l e  (IMPS) d e v e l o p e d  In  1962. TheHe s t u d i e s  i d e n t i f i e d  t h r e e  

second o rd e r  syn d ro m es ,  X, Y a n d  Z, r o u g h ly  c o r r e s p o n d i n g  t o  m a n i c -  

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

named t h i r d  f a c t o r ,  Z f a c t o r ,  t h a t  seems t o  r e p r e s e n t  e l e m e n t s  common 

t o  t h e  s c h i z o p h r e n i c  p r o c e s s -  T h i s  Z f a c t o r  i s  w e ig h t e d  h e a v i l y  on 

R e t a r d a t i o n  and A p a th y ,  D i s o r i e n t a t i o n ,  Motor D i s t u r b a n c e  and  C o n c e p tu a l
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D i s o r g a n i z a t i o n .  IMPS i t e m s  u s e d  i n  i d e n t i f y i n g  s c h i z o p h r e n i c s  c o n f o r m 

in g  t o  Z f a c t o r  c r i t e r i a  a r e  s u c h  t e r m s  a s  " I r r e l e v a n t " ,  i n c o h e r e n t " ,  

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

" s p e e c h b L o c k in g  and a p a t h y " .  T h i s  t y p e  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c  

seems t o  have much i n  common w i t h  p r o c e s s  o r  h i g h - r e d u n d a n t  s c h i z o p h r e n i c s .  

S c h i z o p h r e n i c s  who d o  n o t  c o n f o r m  to  t h e  c r i t e r i a  r e p r e s e n t e d  by  t h e  Z 

f a c t o r  w i l l  be c o n s i d e r e d  N on-Thought  D i s o r d e r e d ,  even  th o u g h  t h e y  may 

h ave  e x p e r i e n c e d  d e l u s i o n s  o r  h a l l u c i n a t i o n s .

P r o c e s s  S c h i z o p h r e n i c  -  R e a c t i v e  S c h i z o p h r e n i c  -

P r o c e s s  S c h i z o p h r e n i c s  w i l l  be d e f i n e d  a s  t h o s e  s u b j e c t s  s c o r i n g  

ab o v e  t h e  o v e r a l l  m e d i a n  o n  t h e  Lf l l raann-G lovannon i  S c a l e ,  w h i l e  t h o s e  

s c o r i n g  below t h e  m e d i a n  w i l l  b e  c o n s i d e r e d  R e a c t i v e  S c h i z o p h r e n i c s .

S i n c e  i t  i s  g e n e r a l l y  a g r e e d  t h a t  t h e  p r o c e s s - r e a c t i v e  d i m e n s i o n  r e p r e 

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

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

p r o c e s s  f rom r e a c t i v e .

The U l lm a n n - G l o v a n n o n i  S c a l e  (1964 )  i s  a  s e l f - r e p o r t  s c a l e  w h i c h  

w as  d e v e l o p e d  by  s e l e c t i n g  i t e m s  i n  t e r m s  o f  f a c e  v a l i d i t y  f ro m  a 

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

I t e m s  w ere  th e n  s u b j e c t e d  t o  i n t e r n a l  c o n s i s t e n c y  c r i t e r i a  and  s p l i t -  

h a l f  r e l i a b i l i t y .  The p a r t - w h o l e  c h i - s q u a r e s  w e r e  s i g n i f i c a n t  f o r  23 

o f  t h e  24 i t e m s  i n  t h e  f i n a l  S c a l e .  S p l i t - h a l f  r e l i a b i l i t y  was  . 7 9 7 .  

C o n c u r r e n t  v a l i d i t y  h a s  b e e n  r e p o r t e d  ( J o h n s o n  and R l e s ,  1 9 6 7 ) ,  when 

com pared  t o  t h e  P h i l l i p s  S c a l e ,  a s  - . 7 8  and  - . 5 8  ( n e g a t i v e s  a r e  d u e  t o
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how t h e  two s c a l e s  a r e  s c o r e d ) .  M elchenbaun  (1 9 6 6 )  exam in ed  p r e d i c t  

t l v e  v a l i d i t y  of  t h e  S c a l e  I n  r e l a t i o n  t o  h o s p i t a l  d i s c h a r g e s  a n d  found  

t h a t  t h e  more r e a c t i v e  p a t i e n t s  w e r e  d i s c h a r g e d  s o o n e r  t h a n  t h e  more  

p r o c e s s  p a t i e n t s » He a l s o  exam in ed  c o n s t r u c t  v a l i d i t y  b y  e x a m i n i n g  t h e  

S c a l e ’ s r e l a t i o n  t o  t h o u g h t  d i s o r d e r  a s  m e a s u r e d  b y  t h r e e  v e r b a l  t e s t s  

and  f o u n d  a  low bu t  s i g n i f i c a n t  (p<,G5)  c o r r e l a t i o n .

S h o r t  Term Memory -  Long Term Memory -

From a l i s t  o f  tw e lv e  t o - b e - r e m e m b e r e d  (TBR) w o r d s ,  memory f o r  

t h o s e  In  s e r i a l  p o s i t i o n s  1 - 6  w i l l  be c o n s i d e r e d  Long Term Memory (LTM), 

w h i l e  memory f o r  t h o s e  I n  s e r i a l  p o s i t i o n s  7 -1 2  w i l l  be  c o n s i d e r e d  S h o r t  

Term M«nory (STM). T h i s  l i n e  o f  r e a s o n i n g  i s  a t t r i b u t a b l e  t o  G l a n z e r  

and C u n l t y  (1 9 6 6 ) ,  who showed t h a t  m a n i p u l a t i o n  o f  a  v a r i a b l e  as sum ed  

to  a f f e c t  STM a f f e c t e d  r e c a l l  o f  o n l y  t e r m i n a l  l i s t  I t e m s ,  w h i l e  m a n ip 

u l a t i o n  o f  a v a r i a b l e  assumed t o  a f f e c t  LTM a f f e c t e d  r e c a l l  o f  o n l y  

i n i t i a l  i temH.

A u d i t o r y  P r e s e n t a t i o n  -  V i s u a l  P r e s e n t a t i o n  -

A u d i t o r y  p r e s e n t a t i o n  w i l l  r e f e r  t o  p r e s e n t a t i o n  o f  TBR s t i m u l i  by 

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

p r e s e n t a t i o n .  V i s u a l  p r e s e n t a t i o n  w i l l  r e f e r  t o  p r e s e n t a t i o n  o f  TBR 

s t i m u l i  by means of  memory drum w i t h  no c o r r e s p o n d i n g  a u d i t o r y  p r e s e n t a 

t i o n .
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C h a p t e r  2  

Review  o f  R e l a t e d  L i t e r a t u r e

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

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

t u r e  on a c o u s t i c  and  s e m a n t i c  s i m i l a r i t y  w i th  norm al  s u b j e c t s .  The 

n e x t  two s e c t i o n s  d e a l  s p e c i f i c a l l y  w i t h  s t u d i e s  o f  memory i n  s c h i z o 

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

on th e  I n i t i a l  r e c e i v i n g  o f  i n f o r m a t i o n  and th o s e  f o c u s i n g  on f u r t h e r  

p r o c e s s i n g  o f  i n f o r m a t i o n  and s u b j e c t i v e  o r g a n i z a t i o n .  S t u d i e s  in  

t h e  f i r s t  g roup  a r e  conce rned  w i t h  a t t e n t i o n ,  d i s t r a c t i b i l i t y  and i n 

t e r f e r e n c e  and a r e  o f t e n  i n t e r p r e t e d  In  te rm s  o f  o v e r l n c l u s l v e n e s s ,  a 

h y p o th e s i z e d  f i l t e r  mechanism o r  s p e e d  o f  p r o c e s s i n g  t h e o r y .  S t u d i e s  

in  t h e  second g r o u p  have  to  do w i t h  c a t e g o r i z i n g ,  p r o c e s s i n g  s em an t ic  

f e a t u r e s  o f  s t i m u l i  and  a s s o c i a t i o n - f o r m i n g  and a r e  a p t  t o  be I n t e r 

p r e t e d  In te rm s  o f  i n f o r m a t i o n  p r o c e s s i n g  t h e o r y .

There  i s  o v e r l a p .  For i n s t a n c e  some s t u d i e s  d e a l i n g  w i t h  o r g a n i 

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

n e s s  o r  d i s t r a c t l b i l i t y  and s o  a r e  i n c l u d e d  in  t h e  f i r s t  g r o u p .  A no the r  

s t u d y  d e a l s  w i t h  s u b j e c t i v e  o r g a n i z a t i o n  and so I s  I n c l u d e d  i n  t h e  second 

group  i n  s p i t e  o f  i t s  b e in g  I n t e r p r e t e d  in  te rm s  s i m i l a r  t o  s t u d i e s  

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

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

A b r i e f  summary f o l l o w s  t h e  r e v i e w  o f  l i t e r a t u r e .
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A c o u s t i c  and  S e m a n t i c  S i m i l a r i t y  

S in c e  i t  i s  n o t  t h e  i n t e n t  o f  t h i s  s t u d y  t o  i n v e s t i g a t e  a n y  

a s p e c t  o f  c u r r e n t  t h e o r y  on memory o f  normal s u b j e c t s ,  n o  e x t e n s i v e  

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

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

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

s i m i l a r i t y  on  memory w i l l  be  d i s c u s s e d  ,

Conrad ( 1 9 6 4 ) ,  i n  a s t u d y  o f  t h e  e f f e c t s  o f  a c o u s t i c  c o n f u s i o n  

on im m edia te  memory,  shoved  t h a t  i t e m s  which a r e  h a r d  t o  d i s c r i m i n a t e  

when v e r b a l l y  p r e s e n t e d  a r e  a l s o  h a r d  t o  r e c a l l  when p r e s e n t e d  p u r e l y  

v i s u a l l y .  A s u b s e q u e n t  s t u d y  b y  B a d d e l e y  (1966) o f  s h o r t  t e r m  memory 

f o r  word s e q u e n c e s  showed t h a t  t h i s  w as  n o t  a g e n e r a l  s i m i l a r i t y  

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

o f  s h o r t  t e rm  memory,  S i m i l a r i t y  o f  m e an in g  had o n l y  a s l i g h t  e f f e c t .

Thus i t  seems t h a t  w h e r e a s  s h o r t  t e r m  memory r e l i e s  v e r y  l a r g e l y  on 

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

o f  th e  m a t e r i a l  t o  be rem e m bered ,

B adde ley  ( 1 9 6 6 b )  h y p o t h e s i z e d  t h a t  a c o u s t i c  end s e m a n t i c  s i m i l a r i t y  

would h ave  t h e  same I n f l u e n c e  on  l o n g  te rm  memory a s  o n  s h o r t  t e rm  memory

and found t h a t  t h e  e x t r e m e  v u l n e r a b i l i t y  o f  s h o r t  t e r m  memory t o  t h e

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

t h a t  lo n g  t e rm  memory i s  a f f e c t e d  by  s e m a n t i c  s i m i l a r i t y  ( i n  t h e

l e a r n i n g  s t a g e  i f  n o t  i n  e v e n t u a l  f o r g e t t i n g ) .
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B adde ley  and D a le  (1966) s t u d i e d  t h e  e f f e c t  o f  s e m a n t i c  s i m i 

l a r i t y  on l o n g  t e rm  memory and B h o r t  t e rm  memory a n d  found  a g a i n  t h a t  

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

i n  long  te rm memory,  b u t ,  i f  t h e y  o c c u r  a t  a l l  i n  s h o r t  te rm  memory, 

a r e  n o t  s i g n i f i c a n t *  B adde ley  and  D a le  f u r t h e r  s u g g e s t  t h a t  " s i m i l a r i t y  

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

i n  t h a t  d i m e n s i o n  b e f o r e  s t o r i n g  i t .  For  v e r b a l  m a t e r i a l ,  s h o r t  t e rm  

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

a p p e a r s  to  code  w o rd s  in  t e rm s  o f  t h e i r  meaning  ( p ,  4 2 0 ) " ,

K i n t s c h  and  Bushke ( 1 9 6 9 ) ,  i n  a s t u d y  somewhat d i f f e r e n t  f rom  t h o s e  

men t ioned  a b o v e ,  a t t e m p t e d  to  d e t e r m i n e  t h e  e f f e c t s  o f  a c o u s t i c  and 

s e m a n t i c  s i m i l a r i t y  on p r im a r y  and s e c o n d a r y  co m p o n e n t s  o f  s h o r t  t e r m  

memory, ( P r i m a r y  and  s e c o n d a r y  memory a r e  t e rm s  s o m e t im e s  u sed  s y n o 

nymously w i t h  s h o r t  te rm  memory a n d  lo n g  te rm mem ory . )  They h y p o t h e s i z e d  

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

does  n o t  and t h a t  s e m a n t i c  f a c t o r s  a f f e c t  s e c o n d a r y  memory w h i l e  a c o u s t i c  

f a c t o r s  may  o r  may n o t .  Twelve-word  l i s t s  o f  u n r e l a t e d  w ords ,  homophone 

p a i r s  o r  synonym p a i r s  w ere  p r e s e n t e d  t o  s u b j e c t s  a t  a r a t e  o f  two s e c o n d s  

p e r  word.  P r e s e n t a t i o n  was a u d i t o r y  f o r  synonym p a i r s  and v i s u a l  f o r  

homophone p a i r s .  R e s p o n s e s  w ere  e l i c i t e d  u s i n g  a p r o b e  t e c h n i q u e .  R e c a l l  

o f  e a r l y  words  on  t h e  l i s t s  was u s e d  t o  e s t i m a t e  s e c o n d a r y  memory a n d  

r e c a l l  o f  r e c e n t  w o rd s  on t h e  l i s t s  was used  t o  e s t i m a t e  p r i m a r y  memory.  

( Im m edia te  memory i s  b e l i e v e d  t o  h o l d  a maximum o f  s e v e n  u n i t s . )  The 

h y p o t h e s e s  w ere  s u p p o r t e d ,  and K i n t s c h  and Bushke  c o n c l u d e d ,  " P r i m a r y



-  20 -

memory a p p a r e n t l y  r e t a i n s  o n ly  a c o u s t i c  I n f o r m a t i o n ,  w h i l e  s e m a n t i c  

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

memory (p .  4 0 7 ) " .

A t t e n t i o n ,  D i s t r a c t i b i l i t y  and  I n t e r f e r e n c e

Lawson,  McGhie and  Chapman (1967) i n v e s t i g a t e d  d l s t r a c t i b l l l t y  

in  s c h i z o p h r e n i c s  i n  a s t u d y  b a s e d  on P a y n e ’ s i n t e r p r e t a t i o n  of  

o v e r i n c l u s i v e n e s s  i n  t e r m s  of  im pa i rm en t  of t h e  f i l t e r i n g  mechanism 

w hich  would n o r m a l l y  e x c l u d e  I r r e l e v a n t  s t i m u l i  f rom c o n s c i o u s n e s s .

The t h e o r y  h e r e  I s  t h a t  s c h i z o p h r e n i c s  have an im pa i rm en t  In  s e l e c 

t i o n  o f  and a t t e n t i o n  t o  r e l e v a n t  s t i m u l i .  McGhie e t  a l . (1965) had 

p r e v i o u s l y  found t h a t  s c h i z o p h r e n i c s  c o u ld  be d i f f e r e n t i a t e d  from 

no rm a ls  and o t h e r  p a t i e n t  c o n t r o l  g r o u p s  i n  an a u d i t o r y  d i s t r a c t i o n  

t e s t  b u t  n o t  in  a v i s u a l  t e s t .  Th i s  s t u d y  f u r t h e r  l o o k e d  a t  t h e  d i f 

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

S u b j e c t s  f o r  t h e  s t u d y  w ere  29 s c h i z o p h r e n i c s  ( s p e c I f i c  s e l e c t i o n  

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

p a t i e n t s  w i t h  o r g a n i c  c e r e b r a l  d i s e a s e  ( e p i l e p t i c  and a r t e r i o s c l e r o t i c ) .  

S u b j e c t s  were g i v e n  t e s t s  o f  STM w i t h  a u d i t o r y  p r e s e n t a t i o n ,  w i t h o u t  

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

d i s t r a c t i o n .  For t h e  a u d i t o r y  t e s t  w i t h o u t  d i s t r a c t i o n  s u b j e c t s  l i s 

te n e d  t o  6 d i g i t s  p r e s e n t e d  a t  a r a t e  o f  one p e r  two s e c o n d s  and 

were  i n s t r u c t e d  t o  r e p e a t  them b a c k  im m e d ia te ly  (no m e n t i o n  i s  made of
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o r d e r  i n  r e s p o n s e s ) .  F o r  t h e  a u d i t o r y  t e s t  w i t h  d i s t r a c t i o n  s u b j e c t s  

l i s t e n e d  t o  6 d i g i t s  a g a i n  p r e s e n t e d  a t  a  r a t e  o f  one p e r  two s e c o n d s ,  

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

i r r e l e v a n t  d i g i t s  f o r  d l s t r a c t o r s .  S u b j e c t s  were  a sk ed  t o  r e p e a t  t h e  

r e l e v a n t  d i g i t s  I m m e d i a t e l y .  The v i s u a l  t e s t s  w e re  s i m i l a r  t o  t h e  

a u d i t o r y ,  e x c e p t  s t i m u l i  w e re  p r o j e c t e d  on  a s c r e e n .  I n  t h e  t e s t  w i t h  

d i s t r a c t i o n ,  r e l e v a n t  d i g i t s  w e r e  shown i n  b l u e  w h i l e  I r r e l e v a n t  d i g i t s  

were  shown i n  w h i t e  w i t h  a l a r g e  g r e e n  c i r c l e  a round  e a c h .

S c o r e s  w e r e  i n  t e r m s  o f  e r r o r s ,  and  e a c h  s u b j e c t  had two s c o r e s ,  

one a m e a s u r e  o f  b a s i c  r e t e n t i o n  w i t h o u t  d i s t r a c t o r s  and t h e  o t h e r  a  

measure  o f  r e t e n t i o n  u n d e r  d i s t r a c t i n g  c o n d i t i o n s .  R e s u l t s  showed  a l l  

g ro u p s  s i g n i f i c a n t l y  d i s t r a c t e d  in  t h e  a u d i t o r y  t e s t  (p < \0 1 )  e x c e p t  

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

T here  w e re  a l s o  s i g n i f i c a n t  d i f f e r e n c e s  b e tw e e n  a l l  g roups  i n  d i s t r a c t -  

i b i i i t y .  S i n c e  i t  was p o s s i b l e  t h a t  d i f f e r e n c e s  would show u p  w i t h i n  

th e  s c h i s o p h r e n i c  g r o u p ,  t h e s e  s u b j e c t s  w e re  f u r t h e r  d i v i d e d  i n t o  h e b e 

p h r e n i c  and n o n - h e b e p h r e n i c . H e b e p h r e n i c s  w e re  d e s c r i b e d  a s  c h r o n i c ,  

th o u g h t  d i s o r d e r e d ,  d e l u s i o n a l  and h a v i n g  s c h i z o i d  p r e m o rb id  p e r s o n a l i t i e s .  

Compar ison  o f  h e b e p h r e n i c s  a n d  n o n - h e b e p h r e n i c s  on d i s t r a c t i b i l i t y  was  

s i g n i f i c a n t  ( p < . 0 5 )  f o r  a u d i t o r y  d i s t r a c t i b i l i t y  b u t  no t  s i g n i f i c a n t  f o r  

v i s u a l  d i s t r a c t i b i l i t y .

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

mode o f  p r e s e n t a t i o n ,  t h e  a u t h o r s  t h o u g h t  i t  w o r th  w h i l e  t o  Look a t  

m o d a l i t y  d i f f e r e n c e s  i n  b a s i c  r e t e n t i o n  w i t h o u t  d i s t r a c t i o n .  They  f o u n d
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t h a t  f a r  s c h i z o p h r e n i c s  t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  ( p * . 0 1 )  

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

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

e x c e p t  f o r  t h e  a r t e r i o s c l e r o t i c  g r o u p  ( p < . G 5 ) . F u r t h e r m o r e ,  t h e r e  w e re  

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

no rm a l s  o r  p a r a n o i d s  ( p ^ . G l ) ,  i n  r e t e n t i o n  f o r  v i s u a l  o r  a u d i t o r y  

s t i m u l i .

T h i s  s tu d y  was i n t e r p r e t e d  a s  c o n f i r m i n g  p r e v i o u s  f i n d i n g s  t h a t  

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

F u r t h e r ,  t h e  e f f e c t  i s  s p e c i f i c  t o  h e b e p h r e n i c  s c h i z o p h r e n i c s .

A n o th e r  f i n d i n g  was t h a t  s c h i z o p h r e n i c s ,  p a r t i c u l a r l y  h e b e p h r e n i c s ,  

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

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

p r e s e n t e d  m a t e r i a l s  i n  s c h i z o p h r e n i c s  I s  d u e  t o  a  d i s o r d e r  i n  t h e  

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

t o r y  form f o r  m o te  p e rm a n e n t  im m e d ia te  memory s t o r a g e .  I t  i s  f u r t h e r  

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

may be due t o  a d e f i c i t  a t  t h e  i n p u t  s t a g e  of  STM.

R e l a t i n g  t o  t h e  i d e a  t h a t  t h e  s c h i z o p h r e n i c  t h o u g h t  d i s o r d e r  i s  a 

d i s t u r b a n c e  o f  a t t e n t i o n ,  Kay and S in g h  (1974)  a t t e m p t e d  t o  I s o l a t e  and  

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

by d e v e l o p i n g  t h e  Span o f  A t t e n t i o n  T e s t . The t e s t  was d e s i g n e d  t o  

gau g e  t h i s  d i s o r d e r  w i t h  a  t a s k  i n v o l v i n g  m in im a l  c o g n i t i v e  d e m a n d s .

The t e s t  o b t a i n s  a  d i r e c t  t e m p o r a l  m e a s u r e  b a s e d  o n  a t t e n t i o n  s p a n s
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sam pled  from p e r f o r m a n c e  on a s i m p l e  s t a n d a r d  t a s k .

S u b j e c t s  f o r  t h i s  s t u d y  w ere  23 c h r o n i c  s c h i z o p h r e n i c s  (4 or  

more y e a r s  of  I l l n e s s ) ,  20 s u b - a c u t e  s c h i z o p h r e n i c s  ( 2 -4  y e a r s 1 i l l 

n e s s ) ,  23 a c u t e  s c h i z o p h r e n i c s  ( l e a s  than  2 y e a r s '  i l l n e s s )  and 23 

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

p a g e  f i l l e d  w i t h  500 X’ s ,  S u b j e c t s  were i n s t r u c t e d  t o  c i r c l e  eac h  X 

on t h e  p a g e ,  While t h e  s u b j e c t  per fo rmed  t h i s  t a s k ,  t h e  examiner  r e 

co rd e d  any  b r e a k  i n  a t t e n t i o n  d u r i n g  t h e  t e s t ,  a s  e v i d e n c e d  by a s u b 

j e c t ' s  l o o k i n g  away from t h e  t e s t  s h e e t  f o r  10 s e c o n d s  o r  d i s c o n t i n u i n g  

w ork ,  A maximum t im e  o f  400 s econds  was a l l o w e d  f o r  t h e  t e s t ,  and no 

more t h a n  two b r e a k s  were  a l l o w e d  b e f o r e  t e r m i n a t i o n .  S c o r in g  was a s  

f o l l o w s .  I f  t h e r e  was no b r e a k  i n  a t t e n t i o n  f o r  400 s e c o n d s ,  o r  i f  

t h e  t a s k  was com ple ted  in  l e a s  t h a n  400 s e c o n d s ,  a  s c o r e  o f  400 was g i v e n ;  

i f  o n ly  one b r e a k  i n  a t t e n t i o n  waa o b s e r v e d ,  s u b j e c t  was c r e d i t e d  w i t h  

t h e  number of  s econds  he had worked up t o  t h i s  b r e a k ;  i f  a t t e n t i o n  was 

b r o k e n  t w i c e  b e f o r e  c o m p l e t i o n  o r  b e f o r e  400 s e c o n d s  had  e l a p s e d ,  t h e  

s c o r e  was t h e  a v e r a g e  o f  t h e  two s p a n s .

F o r t y - t h r e e  o f  t h e  s u b j e c t s  were t e s t e d  o n c e  a  week  f o r  14 t o  16 

w eeks ;  10 were t e s t e d  o n l y  t w i c e ;  and 23 were  t e s t e d  o n l y  once .

The mean s p a n s  o f  a t t e n t i o n  f o r  t h e  f o u r  g r o u p s  d i f f e r e d  s i g n i f 

i c a n t l y  { p <  .001) . R e s u l t s  r e f l e c t e d  g r e a t e r  t e s t  im pai rm ent  f o r  

s c h i z o p h r e n i c s  bu t  d id  n o t  d i s t i n g u i s h  among t h e  p a t i e n t  g r o u p s .  The 

Span o f  A t t e n t i o n  t e s t ,  t h e n ,  d o e s  d i s t i n g u i s h  s c h i z o p h r e n i c s  from n o n -  

s c h i z o p h r e n i c s  bu t  n o t  c h r o n i c ,  a u b a c u te  and a c u t e  s c h i z o p h r e n i c s  f rom
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one a n o t h e r .  One p o s s i b l e  e x p l a n a t i o n  f o r  t h e  l a c k  o f  s i g n i f i c a n t  

d i f f e r e n c e s  among t h e  s c h i z o p h r e n i c  g r o u p s ,  t h e  a u t h o r s  s u g g e s t e d ,  

was i n  the demands of  t h e  T e s t .  S i n c e  s t e r e o t y p e  t h o u g h t  and  b e h a v i o r  

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

span may have  b e e n  o v e r e s t i m a t e d  i n  com par ison  to  o t h e r  g r o u p s  by 

the  d u l l ,  r e p e t i t i v e  t a s k s  of  t h e  t e s t .  The r e s u l t s ,  t h e n ,  do s u p p o r t  

the  n o t i o n  o f  an  a t t e n t i o n a l  d e f i c i e n c y  i n  s c h i z o p h r e n i c s ,  b u t  d o e s  n o t  

answer the  q u e s t i o n  of  d i f f e r e n t i a l  a t t e n t i o n  span a c c o r d i n g  t o  s u b - t y p e .

S tu d ie s  s u g g e s t i n g  i n t e r f e r e n c e  a s  t h e  main probLem i n  s c h i z o 

p h re n ic  STM h a v e  focused  on e i t h e r  I n p u t  i n t e r f e r e n c e  o r  o u t p u t  i n t e r 

f e r e n c e .  Xt h a s  been  obse rved  (Bauman,  1971) t h a t  s c h i z o p h r e n i c s  h a v e  

a p a r t i c u l a r  p rob lem  i n  r e c a l l i n g  i t e m s  i n  l a s t  a e r i a l  p o s i t i o n s  (when 

i t ems  a r e  to  be r e c a l l e d  in o r d e r ) .  T h i s  has been e x p l a i n e d  i n  t e rm s  

of  o u tp u t  I n t e r f e r e n c e ,  s u g g e s t i n g  t h a t  t h e  p r o c e s s  o f  r e s p o n d i n g  i t s e l f  

i s  a  source  o f  i n t e r f e r e n c e .  On t h e  o t h e r  hand,  t h e r e  i s  e v i d e n c e  t h a t  

s c h i z o p h r e n i c s  have  a  problem a t  t h e  I n p u t  phase o f  t h e  memory p r o c e s s . 

The f i n d i n g s  o f  Lawson,  McGhie and Chapman (1967) t h a t  s c h i z o p h r e n i c s  

were p a r t i c u l a r l y  d i s t r a c t i b l e  in  p e r c e p t i o n  and r e c a l l  o f  v i s u a l l y  p r e 

se n te d  i t e m s ,  s u g g e s t i n g  t h a t  s c h i z o p h r e n i c s  have s  p rob lem  i n  co d in g  

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

I l e a  a t  the  I n p u t  s t a g e  o f  memory.

Bauman and K o l i s n y k  (1976) a t t e m p t e d  to  a s s e s s  t h e  e f f e c t s  o f  i n p u t  

and ou tp u t  i n t e r f e r e n c e  on s c h i z o p h r e n i c  STM. S u b j e c t s  w ere  24 a c u t e  

p s y c h o t i c s  and 24 n o rm a l s .  T h i r t y - f i v e  l i s t s  of 7 d i g i t s  w e re  p r e s e n t e d
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on a memory drum a t  the  r a t e  o f  2 . 3  d i g i t s  p e r  s e c o n d .  Imm edia te ly  

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

in  probed s e r i a l  p o s i t i o n .  In  t h e  c o u r s e  o f  t h e  exp e r im e n t  each  

in p u t  p o s i t i o n  was probed f i v e  t i m e s  in  eac h  o u t p u t  p o s i t i o n ,  " I n p u t  

p o s i t i o n "  b e i n g  d e f i n e d  a s  s e r i a l  p o s i t i o n  i n  w h i c h  a d i g i t  was p r e 

s e n t e d  and " o u tp u t  p o s i t i o n "  b e i n g  d e f i n e d  a s  o r d e r  in  which a d i g i t  

was to  be r e c a l l e d .  Thus i f  an i t e m  a p p e a r i n g  f i r s t  on th e  l i s t  o f  7 

d i g i t s  was probed f o r  s e v e n t h , I t s  In p u t  p o s i t i o n  would be  1 and i t s  

o u tp u t  p o s i t i o n  7.  In p u t  i n t e r f e r e n c e  was s t u d i e d  by a n a l y z i n g  each  

o f  t h e  seven  s e r i a l  p o s i t i o n s  when i t  was p ro b e d  f o r  f i r s t  ( s i n c e  i n  

t h e s e  c a s e s  t h e r e  i s  no o u t p u t  i n t e r f e r e n c e ) . O u tp u t  i n t e r f e r e n c e  

was s t u d i e d  by a n a l y z i n g  i t e m s  p r e s e n t e d  i n  s e r i a l  p o s i t i o n  seven  

( s i n c e  i n  t h i s  c a s e  t h e r e  would  b e  no i n p u t  i n t e r f e r e n c e ) .  A l l  o t h e r  

r e s p o n s e s  were no t  a n a l y z e d ,  b e c a u s e  th e y  would  n o t  g i v e  a p u re  m e a s u re  

o f  i n p u t  o r  o u tp u t  i n t e r f e r e n c e .

The f i r s t  a n a l y s i s  showed a  s i g n i f i c a n t  g r o u p s  e f f e c t  ( p < .001) 

and a  s i g n i f i c a n t  i n p u t  p o s i t i o n s  e f f e c t  ( p <  .0 0 1 )  b u t  no s i g n i f i c a n t  

i n t e r a c t i o n  e f f e c t .  Thus when o u t p u t  i n t e r f e r e n c e  i s  m in im ized ,  s c h i z o 

p h r e n i c s  a r e  s t i l l  i n f e r i o r  t o  n o n s c h l z o p h r e n i c  6 I n  r e c a l l ,  and r e c a l l  

of  b o t h  g roups  i s  s i g n i f i c a n t l y  a f f e c t e d  by t h e  number o f  i t em s  p r e 

s e n t e d  a f t e r  the  s t i m u l u s  i t e m  and b e f o r e  t h e  f i r s t  r e s p o n s e .  The 

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

p h r e n i c s  and norm als .
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The second  a n a l y s i s  a l s o  showed a  s i g n i f i c a n t  g r o u p s  e f f e c t  

(p*< , 0 0 1 ) ,  a g a i n  i n d i c a t i n g  t h a t  s c h i z o p h r e n i c s  were  i n f e r i o r  t o  

n o rm a l s  i n  r e c a l l .  The s i g n i f i c a n t  o u t p u t  e f f e c t  ( p «  , 0 0 1 )  I n d i c a t e d  

t h a t  r e c a l l  was d e t e r m i n e d  by  t h e  number o f  r e s p o n s e s  I n t e r p o l a t e d  

be tw een  p r e s e n t a t i o n  o f  t h e  i t em  and r e c a l l .  In  t h i s  a n a l y s i s ,  t h o u g h ,  

t h e r e  was a s i g n i f i c a n t  Groups  X O u tpu t  P o s i t  io ns  e f f e c t  ( p < . 0 2 ) ,  

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

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

R e s u l t s  w ere  I n t e r p r e t e d  a s  s u p p o r t i n g  t h e  i d e a  t h a t  t h e  d ec rem en t  

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

from t h e  p r o c e s s  o f  r e s p o n d i n g .  The i n v e s t i g a t o r s  somewhat d i s c r e d i t e d  

t h e  i d e a  t h a t  poor s c h i z o p h r e n i c  r e c a l l  was due  t o  i n a b i l i t y  to  t r a n s 

l a t e  to  a u d i t o r y  c a d e ,  b e c a u s e  i f  t h i s  w e re  tT u e ,  m a t e r i a l  t h a t  f a i l e d  

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

o f  number of  p r i o r  r e s p o n s e s .  Th i s  c r i t i c i s m  seems n o t  e n t i r e l y  j u s t i 

f i e d ,  s i n c e  I t  i s  p o s s i b l e  t h a t  s c h i z o p h r e n i c s  m e re ly  s u b - o p t i m a l l y  

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

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

The a u t h o r s  seem t o  r e c o g n i z e  t h i s  when t h e y  s t a t e  t h a t  e x c e s s i v e  o u t p u t  

I n t e r f e r e n c e  i s  n o t  s u p p o s e d  t o  a c c o u n t  f o r  t h e  p rob lem  o f  e c h i z o p h r e n i c  

poor  r e c a l l  e n t i r e l y  and  t h a t  s c h i z o p h r e n i c s  p r o b a b ly  do h a v e  a n  encod ing  

p ro b lem .  A l th o u g h  t h e s e  r e s u l t s  were  found w i t h  a c u t e  s c h i z o p h r e n i c s ,  

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

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

o f  s c h i z o p h r e n i c s .
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A n o t h e r  s t u d y t somewhat r e l a t e d  t o  th e  p r e c e d i n g  I n  t h a t  I t  l o o k s  

a t  b o t h  I n p u t  and o u t p u t  a s p e c t s  o f  memory, u s e s  s  c h o i c e  r e a c t i o n  

t i m e  (CRT) m o d e l ,  M a r s h a l l  ( 1 9 7 3 )  r e c o g n i z e d  t h a t  i n a d e q u a t e  c o g n i t i v e  

p e r f o r m a n c e  I s  a  c h a r a c t e r i s t i c  o f  s c h i z o p h r e n i c s  a n d  exam ined  s e v e r a l  

t h e o r i e s  o f  s c h i z o p h r e n i c  mnem onic  d e f i c i t  by t r y i n g  t o  i s o l a t e  t h e  

l o c u s  o f  d i f f i c u l t y  in  I n f o r m a t i o n  p r o c e s s i n g ■ The p u r p o s e  o f  h i s  s t u d y  

was t o  c o m p a r e  t h e  CRT p e r f o r m a n c e  o f  s c h i z o p h r e n i c s  w i t h  o t h e r  s u b j e c t s  

when c o m p l e x i t y  was i n c r e a s e d  a c r o s s  s t i m u l u s  v a l u e s  a n d  r e s p o n s e  v a l u e s  

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

McGhie a n d  P ay n e  and t h e  t h e o r y  o f  r e s p o n s e  s e l e c t i o n  d i f f i c u l t y  o f  B ro e n

( 1 9 6 9 ) .  M a r s h a l l  s t a t e d  t h a t  f o r  t h e  d e f e c t i v e  f i l t e r  t h e o r y  t o  b e  

c o r r e c t ,  s c h i z o p h r e n i c s  s h o u l d  h a v e  n o t  on ly  s l o w e r  r e a c t i o n  t i m e  t h a n  

o t h e r  s u b j e c t s  b u t  s h o u ld  a l s o  b e  more  a f f e c t e d  by i n c r e a s e s  i n  s t i m u l u s  

c o m p l e x i t y . F o r  t h e  r e s p o n s e  s e l e c t i o n  t h e o r y  t o  b e  c o r r e c t ,  t h e n  s c h i z o 

p h r e n i c s  s h o u l d  show an  a b n o r m a l l y  h i g h  d e c i s i o n  t i m e  a s  r e s p o n s e  u n c e r 

t a i n t y  w as  I n c r e a s e d .

S u b j e c t s  f o r  M a r s h a l l  f s  s t u d y  w e r e  21 s c h i z o p h r e n i c s ,  21 n e u r o t i c s  

and 21 p e n i t e n t i a r y  I n m a t e s ,  No s u b t y p l n g  o f  s c h i z o p h r e n i c s  was  m a de .

The e x p e r i m e n t a l  t a s k  was a  c a r d - s o r t i n g  t a s k  i n  w h i c h  s u b j e c t s  w e r e  a s k e d  

t o  s o r t  a s  f a s t  a s  t h e y  c o u l d  w i t h o u t  making any e r r o r s .  T h r e e  d i f f e r e n t  

d eck s  o f  c a r d s  w e re  u s e d ,  e a c h  c o n t a i n i n g  32 c a r d s .  I n  d e c k  1 ,  16 c a r d s  

showed a  b l u e  c i r c l e  and  16 a  y e l l o w  c i r c l e .  Deck 2  showed 16 c i r c l e s  

(3 b l u e  a n d  8 y e l l o w )  a n d  16 s q u a r e s  (8 b l u e  and B y e l l o w )  . Deck 3 showed 

8 c i r c l e s ,  8 s q u a r e s ,  8 d i a m o n d s  and  B t r i a n g l e s ,  e a c h  s h a p e  a p p e a r i n g
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f o u r  t i m e s  I n  b l u e  and f o u r  i n  yeL lo w ,  Each d e c k  t h e n  had  a d i f f e r e n t  

d e g r e e  of  s t i m u l u s  u n c e r t a i n t y .  S u b j e c t s  w ere  a s k e d  t o  s o r t  Deck 1 

i n t o  two p l i e s  a c c o r d i n g  t o  c o l o r ;  Deck 2 o n c e  a c c o r d i n g  t o  c o l o r  a n d  

a g a i n  a c c o r d i n g  to  s h a p e  and  c o l o r ;  and  Deck 3 o n c e  a c c o r d i n g  t o  c o l o r ,  

once a c c o r d i n g  t o  shape  and o n c e  a c c o r d i n g  to  b o t h  s h a p e  and c o l o r .

Thus s o r t i n g  of  Deck 1 r e s u l t s  I n  one  b i t  o f  r e s p o n s e  u n c e r t a i n t y ;

Deck 2 i n  one b i t  o f  r e s p o n s e  u n c e r t a i n t y  when  s o r t e d  a c c o r d i n g  t o  

c o l o r  and  two when s o r t e d  a c c o r d i n g  t o  c o l o r  a n d  s h a p e ;  and  Deck 3 I n  

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

when s o r t e d  a c c o r d i n g  to  s h a p e  a n d  t h r e e  when s o r t e d  a c c o r d i n g  t o  c o l o r  

and s h a p e ,

S c o r e s  w ere  r e c o r d e d  i n  t e r m s  o f  r e s p o n s e  t i m e ,  d i v i d e d  i n t o  two 

p e r i o d s ;  t h e  t im e  t a k e n  t o  make a d e c i s i o n  and  t h e  t i m e  r e q u i r e d  by 

t h e  s u b j e c t  t o  make th e  n e c e s s a r y  s o r t i n g  m ovement .  The f o l l o w i n g  r e 

s u l t s  w ere  f o u n d :  (1)  S c h i z o p h r e n i c s  w ere  s l o w e r  t h a n  o t h e r  g r o u p s  i n

e x e c u t i n g  t h e  movements n e c e s s a r y  t o  s o r t  c a r d s  and  i n  t h e i r  a b i l i t y  t o  

s e l e c t  an a p p r o p r i a t e  r e s p o n s e .  They w ere  a l s o  s l o w e r  i n  making  d e c i 

s i o n s  a b o u t  s t i m u l i  t h a n  e i t h e r  c o n t r o l  g r o u p ;  ( 2 )  B o th  r e s p o n s e  s e l e c 

t i o n  p r o b le m s  and s t i m u l u s  a n a l y z i n g  p ro b le m s  o f  t h e  s c h i z o p h r e n i c s  

became r e l a t i v e l y  more p r o n o u n c e d  w i t h  i n c r e a s e s  I n  u n c e r t a i n t y  a s  com

pared  t o  c o n t r o l  g r o u p s ;  and  (3 )  S t i m u l u s  u n c e r t a i n t y  was n o t  a s  g r e a t  a 

p ro b le m  f o r  s c h i z o p h r e n i c s  a s  was  r e s p o n s e  u n c e r t a i n t y .

M a r s h a l l  I n t e r p r e t e d  h i s  r e s u l t s  a s  s u p p o r t i n g  b o t h  B r e e n ' s  t h e o r y  

t h a t  s c h i z o p h r e n i c s  have d i f f i c u l t i e s  i n  s e l e c t i n g  a p p r o p r i a t e  r e s p o n s e s
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and M c G h ie ' s  I d e a  t h a t  s c h i z o p h r e n i c s  h a v e  p rob lem s  In  d e a l i n g  w i t h  

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

t e r i n g  mechan ism .  He ad d s ,  th o u g h ,  t h a t  t h e  d e f e c t i v e  f i l t e r  i s  n o t  

t h e  o n l y  e x p l a n a t i o n ,  and t h a t  t h e  r e s u l t s  may be due t o  o t h e r  d i f f i 

c u l t i e s ,  s u c h  a s  an encoding  p ro b le m ,  M a r s h a l l  f u r t h e r  e x p l a i n s ,

The p r e s e n c e  o f  d i f f i c u l t i e s  a t  b o th  t h e  s t i m u l u s  
and  r e s p o n s e  ends  o f  t h e  p r o c e s s i n g  sys tem  l a  I n c o n 
s i s t e n t  w i t h  a l l  t h e o r i e s  ( w h e th e r  d e f e c t i v e  f i l t e r i n g ,  
s lo w e d  t r a n s f e r  i n  t h e  p r i m a r y  p r o c e s s i n g  c h a n n e l ,  o r  
r e s p o n s e  s e l e c t i o n  p r o b le m s )  t h a t  c l a im  a s i n g l e  s p e 
c i f i c  d e f e c t  a s  b a s i c  t o  t h e  s c h i z o p h r e n i c s '  p r o b le m .
I t  1h c l e a r  t h a t  s c h i z o p h r e n i c s '  i n f o r m a t i o n  p r o c e s s 
i n g  c a p a c i t i e s  a r e  d e f e c t i v e  compared  w i t h  t h o s e  o f  
o t h e r  s u b j e c t s ,  and t h a t  t h i s  r e l a t i v e  d e f i c i t  I s  n o t  
i s o l a t e d  to  any one a s p e c t  o f  p r o c e s s i n g .

(p .  402)

R e s e a r c h  on  sp an  o f  a p p r e h e n s i o n  h a s  shown t h a t  s c h i z o p h r e n i c s  

p e r fo rm  e q u a l  w i t h  normals  when s t i m u l u s  d i s p l a y s  c o n t a i n  o n l y  a  t a r g e t  

l e t t e r ,  b u t  t h a t  when n o t s e  l e t t e r s  a r e  p r e s e n t e d  a l o n g  w i t h  t h e  t a r g e t ,  

s c h i z o p h r e n i c s  p e r fo rm  s i g n i f i c a n t l y  l e s s  w e l l  than  n o r m a l s .  Th i s  

s c h i z o p h r e n i c  d e f i c i t  has  been  e x p l a i n e d  i n  te rms o f  more  r a p i d  decay 

and i n  t e rm s  o f  d e f e c t  in  a  c e n t r a l  p r o c e s s o r .  M c I n t y r e ,  Fox and N ea le

(1970) found  t h a t  w i t h  normal s u b j e c t s  i n c r e a s i n g  t h e  s i m i l a r i t y  be tween  

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

w h i l e  I n c r e a s i n g  redundancy  i n c r e a s e d  t h e  p r o b a b i l i t y  o f  c o r r e c t  d e t e c 

t i o n .  T h es e  r e s u l t s  s u g g e s te d  t h a t  t h e  norm al  s u b j e c t ' s  p r o c e s s o r  may 

o p e r a t e  l i k e  a  h i e r a r c h i c a l l y  o r g a n i z e d  f e a t u r e  d e t e c t i o n  s y s t e m  ( N e l s s e r ,  

1 967 ) ,  Bach s t i m u l u s  I s  p r o c e s s e d  o n l y  u n t i l  I t  i s  d e t e r m i n e d  to  be 

s i g n a l  o r  n o i s e ,  and  I f  n o i s e  can b e  d i s c a r d e d  w i t h o u t  f u r t h e r  p r o c e s s i n g ,
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t h u s  p e r m i t t i n g  a more r a p i d  s e a r c h  f o r  th e  t a r g e t .

D a v i d s o n  and N e a l e  { 1 9 7 4 )  s u g g e s t e d  t h a t  s c h i z o p h r e n i c s  may 

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

v a n t  I n f o r m a t i o n  f u l l y  r a t h e r  t h a n  f o l l o w i n g  t h e  m o re  e f f i c i e n t  

m e t h o d  o f  e a r l y  d i s c a r d i n g  o f  i r r e l e v a n t  i n f o r m a t i o n .  They h y p o t h e s i z e d  

t h a t  m a n i p u l a t i n g  s i g n a l - n o i s e  s i m i l a r i t y  would  h a v e  no i n f l u e n c e  on  s p a n  

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

a l l  i n f o r m a t i o n  f u l l y ,  r e g a r d l e s s  o f  whether  i t  w as  s i g n a l  o r  n o i s e .

S u b j e c t s  f o r  t h i s  s t u d y  w e r e  18 s c h i z o p h r e n i c s  (8 good p r e m o r b l d  

a d j u s t m e n t  and 10 p o o r  p r e m o r b l d  a d j u s t m e n t )  a n d  18 h o s p i t a l i z e d  n o n -  

s c h i z o p h r e n i c s .  S t i m u l u s  d i s p l a y s  were a r r a y s  o f  l e t t e r s ,  e a c h  d i s p l a y  

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

l e t t e r s  f o r  each d i s p l a y  w e r e  e i t h e r  randomly s e l e c t e d ,  E, I ,  8 o r  0 .

E a c h  s u b j e c t  was p r e s e n t e d  40  t r i a l s  on each  o f  t h e  d i s p l a y  c o n d i t i o n s .  

T r i a l s  w e re  p r e s e n t e d  i n  g r o u p s  o f  10 w i t h  e a c h  g r o u p  c o n t a i n i n g  o n l y  o n e  

t y p e  o f  d i s p l a y .

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

s i g n i f i c a n t l y  on number o f  c o r r e c t  d e t e c t i o n s  a n d  t h a t  d i f f e r e n c e s  

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

a c t i o n  e f f e c t s ,  Thus ,  t h o u g h  t h e  Idea  of  a  s c h i z o p h r e n i c  s p a n  o f  a p p r e 

h e n s i o n  d e f i c i t  was s u p p o r t e d ,  t h e  h y p o th e s e s  o f  a n  i n t e r a c t i o n  b e t w e e n  

t a r g e t —n o i s e  s i m i l a r i t y  a n d  s u b j e c t  c l a s s i f i c a t i o n  w a s  n o t  s u p p o r t e d .  

S c h i z o p h r e n i c s  d i d  n o t  p e r f o r m  a s  p r e d i c t e d  by  a d e f i c i t  model  b a s e d  on  

a  m a l f u n c t i o n i n g  c e n t r a l  p r o c e s s o r .  H e s u l t s  w e r e  t h e r e f o r e  I n t e r p r e t e d
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as  s u g g e s t i n g  t h a t  t h e  s c h i z o p h r e n i c  d e f i c i t  I s  In  speed  o f  I n f o r m a 

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

t h e  s e a r c h  o p e r a t i o n  f o r  s e l e c t i n g  t a r g e t s ,  b u t  he I s  s lo w e r  t h a n  

t h e  n o n s c h i z o p h r e n i c  in  c a r r y i n g  o u t  t h i s  o p e r a t i o n .

K o rb o t t  and Damianl  (1976)  examined Chapman and M cGhie 'a  t h e o r y  

of a  breakdown In s c h i z o p h r e n i c s '  s e l e c t i v e  f i l t e r  mechanism and 

Y a t e s ' s  th e o ry  o f  a b n o r m a l ly  s low r a t e  o f  p r o c e s s i n g  by com par ing  

a c u t e  s c h i z o p h r e n i c s  ( p a r a n o i d  and n o n p a r a n o i d ) , c h r o n i c  s c h i z o p h r e n i c s  

( p a r a n o i d  and n o n p a r a n o i d )  and  n e u r o t i c s  I n  shadowing and s i g n a l  d e t e c 

t i o n  t a s k s .  V ary ing  r a t e  o f  p r e s e n t a t i o n  ( 2 ,  4 and 6 s e c o n d s )  and 

type  d i s t r a c t i o n  (same d i g i t  a s  t a r g e t ,  l e t t e r ,  d i f f e r e n t  d i g i t  and 

no d i s t r a c t i o n )  they  found s i g n i f i c a n t  d i f f e r e n c e s  a c c o r d i n g  t o  d i a g 

n o s t i c  c a t e g o r y  ( p < . 0 0 1 ) ,  p r e s e n t a t i o n  r a t e  ( p <  .001) and d i s t r a c t i n g  

c o n d i t i o n  { p <  .0 0 1 ) .  The P r e s e n t a t i o n  R a t e  X D i s t r a c t i o n  i n t e r a c t i o n  

was a l s o  s i g n i f i c a n t  ( p < . 0 Q l ) .  R e s u l t s  w e r e  i n t e r p r e t e d  t o  s u p p o r t  

Y a t e s ' h t h e o r y * t h a t  c h r o n i c  (n o n p a ra n o id )  s c h i z o p h r e n i c s  a r e  c h a r a c 

t e r i z e d  by an e x t r e m e l y  s low  r a t e  o f  p r o c e s s i n g .  R e s u l t s  do n o t  s u p p o r t  

McGhie and Chapman, s i n c e  s c h i z o p h r e n i c s  w e re  a b l e  t o  e x c l u d e  I r r e l e v a n t  

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

d e t e c t i o n  t a s k s .

The a u t h o r s  s u g g e s t e d  t h a t  t h e  f a c t o r s  u n d e r l y i n g  th e  s c h i z o p h r e n i c ' s  

d e f i c i t  i n  speed  o f  p r o c e s s i n g  may be t h a t  t h e  s c h i z o p h r e n i c  h a s  p e r i o d s  

of " d e f o c u s i n g ” o r  t u n i n g  c u t  and t h a t  t h i s  may be a p r o t e c t i v e  mechanism 

a g a i n s t  i n f o r m a t io n  o v e r l o a d .
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M e f f e r d  e t  a l . examined  t h e  I d e a  t h a t  t h e  s c h i z o p h r e n i c  d e f i c i t  

was one o f  a t t e n t i o n .  T w e n t y - s i x  s c h i z o p h r e n i c s  and 26 n o n s c h i z o p h r e n i c s  

l i s t e n e d  t o  140 w ords  p r e s e n t e d  i n  s e v e n  g ro u p s  of 20 a s  f o l l o w s :  two

w i t h  no  d i s t r a c t i o n s ;  two w i t h  i n s t r u c t i o n s  f o r  s p e c i a l  pe r fo rm a nce  b u t  

no d i s t r a c t i o n s ;  and t h r e e  w i t h  v a r i o u s  sound  d i s t r a c t i o n s . The s u b j e c t  

was i n s t r u c t e d  to  r e p e a t  eac h  word a s  he h e a rd  i t ,  and  r e p r o d u c t i o n  

f a i l u r e s  w e re  s c o r e d  whenever  t h e  s u b j e c t  g a v e  a word t h a t  was d i s t i n c t l y  

d i f f e r e n t  from t h e  s t i m u l u s  w o rd .

Under e v e r y  c o n d i t i o n  s c h i z o p h r e n i c s  had more r e p r o d u c t i o n  f a i l u r e s  

t h a n  n o n s c h i z o p h r e n i c s  ( p c . 0 5 ) , C o n d i t i o n s  X Groups i n t e r a c t i o n  was n o t  

s i g n i f i c a n t ,  I n d i c a t i n g  t h a t  t h e  two g r o u p s  r e a c t e d  t o  t h e  d i s t r a c t i o n s  

s i m i l a r l y .  Mean r e a c t i o n  t i m e  f o r  s c h i z o p h r e n i c s  was l o n g e r  t h a n  f o r  

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

S i n c e  t h e r e  was v e r y  l i t t l e  ch a n g e  i n  t h e  r a t e  w i t h  w hich  s c h i z o 

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

t i o n  o f  t h e  w o r d s ,  d o u b t  i s  c a s t  on  t h e  n o t i o n  t h a t  po o r  p e r fo rm a n c e  of  

s c h i z o p h r e n i c s  i s  due  t o  d r i f t i n g  a t t e n t i o n .  R e s u l t s  w e re  a l s o  i n t e r p r e t e d  

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

s u f f e r  f rom t h e  e f f e c t s  o f  d i s t r a c t i o n  s i g n i f i c a n t l y  more  t h a n  d id  non-  

s c h l z o p h r e n l c s .  M ef fe rd  i n t e r p r e t e d  t h e s e  r e s u l t s  a s  s u p p o r t i n g  t h e  n o t i o n  

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

S a t t l e r  and Wordmark ( 1 9 7 1 ) ,  r e l a t i n g  to  an i n t e r f e r e n c e  th e o ry  of 

s c h i z o p h r e n i c  f u n c t i o n i n g ,  h y p o t h e s i z e d  t h a t  s c h i z o p h r e n i c  s u b j e c t s  would 

r e c a l l  f e w e r  w ords  and  have  more  i m p o r t s  ( i n c o r r e c t  r e s p o n s e s )  t h a n  n o r m a l s .
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S u b j e c t s  f o r  t h e i r  s t u d y  w ere  27 s c h i z o p h r e n i c  p a t i e n t s  and 27 n o r m a l s .

A memory drum was used  t o  p r e s e n t  21 words a t  t h e  r a t a  o f  one word 

e v e r y  t e n  s e c o n d s ,  w i t h  a 3 minute  I n t e r v a l  b e t w e e n  t r i a l s .  S u b j e c t s  

w ere  I n s t r u c t e d  t o  remember t h e  word a as t h e y  a p p e a r e d  and to  w r i t e  

down i n  any o r d e r  a s  many a s  th e y  could r e c a l l  a f t e r  e a c h  t r i a l .  D e p e n 

d e n t  m e a s u r e s  were number o f  words r e c a l l e d  c o r r e c t l y  and number o f  

i m p o r t s .

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

w o rd s  t h a n  n o n s c h l z o p h r e n l c a  ( p < . 0 0 1 ) ,  t h a t  number  of  words r e c a l l e d  

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

t r i a l s  f p C . 0 0 1 ) ,  and t h a t  normal  s u b j e c t s  had  a g r e a t e r  r e l a t i v e  i n 

c r e a s e  In c o r r e c t  r e s p o n s e s  a c r o s s  t r i a l s  ( p < f . 0 5 ) .  A l though  t h e r e  was  

a  t e n d e n c y  f o r  n o r m a l s  t o  have  more im por ts  t h a n  s c h i z o p h r e n i c s ,  t h i a  

d i f f e r e n c e  was no t  s i g n i f i c a n t .

R e s u l t s  were  i n t e r p r e t e d  as  s u p p o r t i n g  a l i m i t e d  a t t e n t i o n  s p a n  o r  

i n t e r f e r e n c e  th e o ry  of  s c h i z o p h r e n i c  th o u g h t  d i s o r d e r ,  a l t h o u g h  t h e  r e a 

s o n i n g  beh ind  t h i s  I n t e r p r e t a t i o n  was no t  c l e a r .

A r e c e n t  model t h a t  h a s  been used to  s t u d y  t h e  i n f o r m a t i o n  p r o 

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

mechan ism,  has  been  p r o p o s e d  by Rosenberg and Cohen  <1966) and a p p l i e d  

t o  s c h i z o p h r e n i c  p e r f o r m a n c e  in  a communica tion t a s k  by Cohen and Camhi 

( 1 9 6 7 ) .  The Cohen and Camhi s tudy  compared t h e  p e r f o r m a n c e  of  s c h i z o 

p h r e n i c  and normal s u b j e c t s  i n  " sp e ak e r"  and  " l i s t e n e r "  r o l e s .  S c h i z o -  

p h r e n i c  s p e a k e r s  w ere  found  t o  be i n f e r i o r  to  n o r m a l s  w h i l e  l i s t e n e r s
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w ere  a p p r o x i m a t e l y  e q u a l .  R o s e n b e rg  and  Cohen (1966) s u g g e s t e d  t h a t  t h e  

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

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

s t a g e ,  In  w h ich  p o s s i b l e  r e s p o n s e s  a r e  s e l e c t e d .  T h i s  i s  f o l l o w e d  b y  

a  co m p ar i so n  s t a g e ,  i n  w h ich  t h e  p o s s i b l e  r e s p o n s e s  a r e  e v a l u a t e d  a n d  

t h e  sampled r e s p o n s e  l a  e i t h e r  e m i t t e d  o r  r e j e c t e d  and  s a m p l i n g  r e p e a t e d .  

T h i s  c y c l e  I s  r e p e a t e d  u n t i l  t h e  s p e a k e r  f i n d s  an  a p p r o p r i a t e  r e s p o n s e  

and e m i t s  i t .  The i d e a  o f  a  f i l t e r  m echan ism  I s  I m p l i c i t  i n  t h e  com

p a r i s o n  s t a g e .  Thus  when s a m p l in g  a n d  c o m p a r i s o n  were  b o t h  I n v o l v e d  

( s p e a k e r ) ,  s c h i z o p h r e n i c  p e r f o r m a n c e  i s  p o o r ,  b u t  when o n l y  c o m p a r i s o n  

was in v o l v e d  ( l i s t e n e r ) ,  t h e i r  p e r f o r m a n c e  was c o m p a r a b le  t o  t h a t  o f  

n o r m a l s .  C om par i son  combined w i t h  s a m p l i n g  may be  d e f e c t i v e ,  a l t h o u g h  

co m p ar i so n  a l o n e  l a  n o t .

Nachman! a n d  Cohen (1969) saw t h e  s p e a k e r  and l i s t e n e r  r o l e s  a s  

a n a l o g o u s  to  r e c a l l  and r e c o g n i t i o n .  R e c a l l  i s  s e e n  a s  s i m i l a r  t o  t h e  

s p e a k e r  r o l e ,  s i n c e  t h e  s u b j e c t  must  f i r s t  s am p le  i t e m s  and  t h e n  c o m p a r e  

t o  d e t e r m i n e  t h e  p r o b a b i l i t y  t h a t  t h e  s a m p le d  i t e m  w i l l  be  e m i t t e d .  I n  

r e c o g n i t i o n ,  h o w e v e r ,  o n l y  c o m p a r i s o n  i s  i n v o l v e d .  One may e x p e c t ,  t h e n ,  

t h a t  s c h i z o p h r e n i c  s u b j e c t s  w i l l  show a d e f i c i t  on r e c a l l  t a s k s  b u t  n o t  

on r e c o g n i t i o n .  The s c h i z o p h r e n i c ' s  i m p a i r e d  a b i l i t y  t o  make c o m p a r i s o n s  

in  r e c a l l  t a s k s  may r e s u l t  I n  o v e r e x c l u s i o n  -  e r r o n e o u s  d e c i s i o n s  t o  r e 

j e c t  a c o r r e c t  r e s p o n s e  -  o r  t o  o v e r i n c l u s i o n  -  i n c r e a s e d  i n t r u s i o n  e r r o r s .  

N e i t h e r  o f  t h e s e  e f f e c t s  would o c c u r  i n  r e c o g n i t i o n  t e s t s .



- 35 -

Nachmani and Cohan t e s t e d  t h i s  t h e o r y  In  a s t u d y  o f  30 s c h i z o 

p h r e n i c s  ( n o n p a r a n o i d ,  c h r o n i c ,  u n d i f f e r e n t i a t e d )  and 30  n o n s c h i z o -  

p h r e n l c a  ( n e u r o t i c s )  on t a s k s  o f  r e c a l l  and r e c o g n i t i o n .  Each s u b j e c t  

was t e s t e d  I n  two s e s s i o n s ,  one f o r  r e c o g n i t i o n  and one  f o r  r e c a l l .  I n  

t h e  r e c a l l  t e s t ,  t h e  s u b j e c t  v iew ed  a  l i s t  o f  15 w o rd s ,  p r e s e n t e d  a t  

a  r a t e  o f  one  word p e r  two s e c o n d s  w i t h  1 , 5  second  i n t e r s t i m u l u s  

i n t e r v a l s ,  and  was asked  t o  say  a l o u d  a s  many o f  t h e  w ords  a s  h e  c o u ld  

remember Im m e d ia t e ly  f o l l o w i n g  p r e s e n t a t i o n .  Three  t r i a l s  o f  t h e  same 

w ords  In  d i f f e r e n t  random o r d e r s  w e re  g i v e n  in  each  s e s s i o n .  The r e c 

o g n i t i o n  t e s t  was s i m i l a r  t o  t h e  r e c a l l  t e s t ,  e x c e p t  t h a t  f o l l o w i n g  

p r e s e n t a t i o n  s u b j e c t s  were g iv e n  a  page  c o n t a i n i n g  90 i t e m s ,  a l l  t h e  

c o r r e c t  r e s p o n s e s  p l u s  words i n  t h e  same c a t e g o r y  ( s t a t e s  o r  e d i b l e  

p l a n t s )  and u n r e l a t e d  w ords .  The s u b j e c t  was i n s t r u c t e d  t o  c h e c k  o f f  

a l l  t h e  i t e m s  which ap p e a re d  on t h e  o r i g i n a l  l i s t .  T h re e  t r i a l s  were  

g i v e n .

R e s u l t s  showed t h a t  s c h i z o p h r e n i c s  g a v e  s i g n i f i c a n t l y  f ew er  c o r r e c t  

r e s p o n s e s  on  t h e  r e c a l l  t e s t  t h a n  n o n s c h i z o p h r e n i c s  ( p < . 0 5 ) .  On t h e  

r e c o g n i t i o n  t e s t ,  a l t h o u g h  s c h i z o p h r e n i c s  made fewer  c o r r e c t  r e s p o n s e s  

th a n  n o n s c h l z o p h r e n l c s ,  t h e  d i f f e r e n c e  was n o t  s i g n i f i c a n t .  Im prove

ment a c r o s s  t r i a l s  was s i g n i f i c a n t  f o r  b o t h  g r o u p s ,  meaning  t h a t  s c h i z o 

p h r e n i c s  l e a r n e d  a s  r a p i d l y  a s  n o n s c h i z o p h r e n i c s  in  t e s t s  o f  r e c a l l  

a s  w e l l  a s  r e c o g n i t i o n .

A l l  o v e r t  i n c o r r e c t  r e s p o n s e s  w e re  c o n s i d e r e d  i n t r u s i o n  e r r o r s ,  

e i t h e r  I n t r a s e t  ( r e l a t e d  c a t e g o r y )  o r  e x t r a s e t  ( u n r e l a t e d ) . S c h i z o p h r e n i c s
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made s i g n i f i c a n t l y  more  l n t r a s e t  I n t r u s i o n  e r r o r s  on  b o t h  r e c a l l  ( p < , 0 5 )  

and  r e c o g n i t i o n  ( p < . 0 1 )  t a s k s .  E x t r a s e t  I n t r u s i o n s  w e r e  r a r e  f o r  b o t h  

g r o u p s  and s o  w e re  n o t  a n a l y z e d .

R e s u l t s  w e r e  i n t e r p r e t e d  a s  c o n s i s t e n t  w i t h  t h e  I d e a  t h a t  s c h i z o 

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

s t a g e  j u d g e m e n t s  when s a m p l i n g  and  c o m p a r i s o n  a r e  b o t h  i n v o l v e d .  O v e r — 

e x c l u s i o n  was  f o u n d  on r e c a l l  b u t  n o t  r e c o g n i t i o n  t a s k s .  O v e r i n c l u s i o n  

was fo u n d  t o  be  m ore  p r o m i n e n t  i n  r e c a l l  t a s k s  b u t  s t i l l  p r e s e n t  i n  

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

o f  s c h i z o p h r e n i c  t h o u g h t  d i s o r d e r .

W e i n b e r g e r  a n d  Cermak (1973)  examined two I n t e r p r e t a t i o n s  o f  t h e  

t h e o r y  o f  o v e r i n c l u s i o n .  Cameron (1951)  h a s  s u g g e s t e d  t h a t  o v e r i n c l u 

s i o n  i s  more  c h a r a c t e r i s t i c  o f  a c u t e  p a r a n o i c  s c h i z o p h r e n i a  t h a n  o f  

c h r o n i c  s c h i z o p h r e n i a .  D u r in g  t h e  a c u t e  p h a s e  o f  i l l n e s s  t h e  p a r a n o i d  

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

d e l u s i o n a l  s y s t e m  haB a l r e a d y  b een  e s t a b l i s h e d ,  and e x t e r n a l  s t i m u l a t i o n  

I s  no  l o n g e r  s o u g h t ,  r e s u l t i n g  i n  o v e r e x c l u s i o n .  M e d n ic k  (1 9 5 3 )  and 

f i roen  and S to rm s  (1966)  h a v e  s u g g e s t e d  t h a t  o v e r l n c l u s i v e n e s s  i n  t h e  

a c u t e  s c h i z o p h r e n i c  would  be  m o s t  p ronounced  when he  i s  a s k e d  t o  rem em ber  

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

a s s o c i a t i o n s  f o r  n o r m a l s ,  would  evoke even  m ore  r e s p o n s e s  f o r  t h e  a c u t e  

p a r a n o i d .  In  o t h e r  w o r d s ,  t h e  a c u t e  p a r a n o i d ,  who t e n d s  t o  b e  o v e r i n 

c l u s i v e  anyw ay ,  w o u ld  be  e v e n  more e f f e c t e d  t h a n  n o r m a l s  by  h i g h  m e a n i n g 

f u l n e s s  o f  m a t e r i a l .
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The second  t h e o ry  examined by W ein b e rg e r  and  Cermak h a s  b e e n  

purposed by M a r t i n  (1968) ,  t h a t  h i g h l y  m e a n i n g f u l  m a t e r i a l  i s  a c t u a l l y  

more s p e c i f i c a l l y  encoded th a n  m a t e r i a l  low i n  m e a n i n g f u l n e s s . H ig h ly  

meaningful  words a r e  t h e r e f o r e  encoded I n t a c t  r a t h e r  t h a n  by means of  

f u r t h e r  a s s o c i a t i o n s ;  t h e r e f o r e  a c u t e  p a r a n o i d s '  r e c a l l  f o r  m a t e r i a l  

law In meaning s h o u ld  be more e f f e c t e d ,

Weinberger and  Cermak p r e d i c t e d  t h a t  I f  M e d n ic k ' a  h y p o t h e s i s  was 

c o r r e c t ,  h i g h l y  m e an ing fu l  m a t e r i a l  p r e s e n t e d  t o  a c u t e  p a r a n o i d s  would 

lead to  g r e a t e r  o ve r  I n c l u s i o n  th a n  i f  m a t e r i a l  low i n  m ean ingf  t i ln e s e  

were p r e s e n t e d .  On th e  o t h e r  hand ,  i f  M a r t i n ' s  h y p o t h e s i s  i s  c o r r e c t ,  

then the  o p p o s i t e  would be t r u e ;  a c u t e  p a r a n o i d s '  r e c a l l  o f  low meaning  

m a t e r i a l  would be im pa i red  more t h a n  h i s  r e c a l l  o f  m a t e r i a l  h ig h  i n  

m e a n in g fu ln e s s .  I t  was f u r t h e r  p r e d i c t e d  t h a t  i n t r u s i o n  e r r o r s  would  

not occur  f o r  c h r o n i c  p a t i e n t s  and t h a t  e r r o r s  would be due t o  o m i s s i o n .

S u b j e c t s  w ere  10 a c u t e  p a r a n o i d  s c h i z o p h r e n i c s ,  10 c h r o n i c  s c h i z o 

p h ren ic s  and 10 n o rm a l s .  S u b j e c t s  w e re  p r e s e n t e d  t o - b e - r e m e m b e re d  (TBR) 

m a t e r i a l s  on a  memory drum, were d i s t r a c t e d  from r e h e a r s i n g  f o r  a few 

seconds,  and th e n  were asked  to  r e p e a t  t h e  TBR m a t e r i a l .  P r e s e n t a t i o n s  

c o n s i s t e d  of  5 c o n s e c u t i v e  t r i a l s  w i t h  eac h  o f  4 t y p e s  l i s t s ;  c o n s o n a n t  

t r i g r a m s ,  n o n s e n s e  s y l l a b l e s  w i th  low a s s o c i a t i o n  v a l u e s ,  n o n s e n s e  

s y l l a b l e s  w i t h  h ig h  a s s o c i a t i o n  v a l u e s  and w o rd s .  Number o f  c o r r e c t  

words o r  l e t t e r s  r e c a l l e d  and i n t r u s i o n s  w ere  r e c o r d e d .

R e s u l t s  showed t h a t  a c u t e  p a r a n o i d  s c h i z o p h r e n i c s  I n c l u d e d  a  g r e a t e r  

p e rce n tage  o f  i n t r u s i o n  e r r o r s  t h a n  d i d  no rm a l s  o r  c h r o n i c  p a r a n o i d s  ( p < , 0 1 ) .
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T h i s  was most e v i d e n t  when s t i m u l u s  m a t e r i a l s  w ere  h i g h l y  m e a n i n g f u l .  

When m a t e r i a l  was  low In  m e a n i n g f u l n e s s , a c u t e  p a r a n o i d s  r e c a l l e d  a s  

w e l l  a s  n o r m a l s .  A p p a r e n t l y  t h e  a c u t e  p a r a n o i d  s c h i z o p h r e n i c  was 

more d i s t r a c t e d  by  h i g h l y  a s s o c i a t e d  I n f o r m a t i o n  t h a n  were  t h e  o t h e r  

g r o u p s .  T h i s  s u p p o r t s  M e d n ic k ' s  t h e o r y  t h a t  h i g h l y  m e a n i n g f u l  m a te 

r i a l  p roduces  more  a s s o c i a t i o n s  d u r i n g  t h e  e n c o d in g  p r o c e s s  th a n  

does  lo w -m e a n in g fu l  m a t e r i a l  and t h a t  t h i s  I n c r e a s e  I n  a s s o c i a t i o n s  

a f f e c t s  a c u t e  p a r a n o i d  s c h i z o p h r e n i c s  t o  a g r e a t e r  e x t e n t  th a n  n o r m a l s .  

A cu te s  a r e ,  t h a t  i s ,  more e a s i l y  d i s t r a c t e d  by I r r e l e v a n t  i n f o r m a t i o n  

th a n  a r e  n o rm a l s  o r  c h r o n i c  p a t i e n t s .  The h y p o t h e s i z e d  tendency  f o r  

c h r o n i c s  to  o v e r  e x c l u d e  was a l s o  c o n f i r m e d ,  In  t h a t  t h e y  made more 

o m iss io n  e r r o r s  o v e r  a l l  c o n d i t i o n s ,

Bauman (1971) i n v e s t i g a t e d  t h e  p o s s i b i l i t y  t h a t  s c h i z o p h r e n i c s  

c ou ld  n o t  u s e  s t i m u l u s  cues  f o r  o r g a n i z a t i o n  a t  i n p u t .  I f  s c h i z o 

p h r e n i c s  see  i n p u t  a s  a mass o f  u n r e l a t e d  and u n o rg a n iz e d  m a t e r i a l  and 

a r e  o b l i v i o u s  t o  s t i m u l u s  c u e s  t o  a i d  o r g a n i z a t i o n ,  t h e n  poor r e c a l l  

o f  b o th  o r g a n i z e d  and u n o r g a n i z e d  m a t e r i a l  may be p r e d i c t e d .  S c h i z o 

p h r e n i c  r e c a l l  would n o t  show t h e  im provement w i t h  i n c r e a s e d  o r g a n i 

z a t i o n  a t  i n p u t  t h a t  n o r m a l s ’ r e c a l l  show s .  Bauman a l s o  looked a t  t h e  

a b i l i t y  o f  s c h i z o p h r e n i c s  t o  u s e  v o c a l i z a t i o n  a s  a n  a i d  to  Immedia te  

r e c a l l .  I t  h a s  been  shown t h a t  i n  n o rm a l  s u b j e c t s  v o c a l i z a t i o n  

f a c i l i t a t e s  r e c a l l ,  s i n c e  i t  a d d s  a n o t h e r  c u e .  I t  h a s  n o t  been  shown, 

though ,  w h e th e r  s c h i z o p h r e n i c s  c o u l d  p r o f i t  from t h i s  c u e .  S in c e  

s c h i z o p h r e n i c s  seem to  have  d i f f i c u l t y  i n  i n t e g r a t i n g  i n p u t  from more
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th a n  one m o d a l i t y  a t  a  t ime (Chapman and  McGhie,  1963) ,  I t  l a  p o s s i b l e  

t h a t  v o c a l i z a t i o n  would r e s u l t  in a d e c r e m e n t  i n  r e c a l l .

S u b j e c t s  f o r  Bauman's  s tudy  were 24 s c h i z o p h r e n i c s  ( m o s t l y  a c u t e )  

and I k  n o r m a l s .  M a t e r i a l s  were 32 s e v e n - l e t t e r  l i s t s .  H a l f  o f  t h e  l i s t s  

c o n t a in e d  random l e t t e r s  w h i le  t h e  o t h e r  h a l f  c o n t a i n e d  CVCVCVC s e q u e n c e s .  

Each s u b j e c t  was I n s t r u c t e d  to  v o i c e  8 random and 8 o r g a n i z e d  l i s t s .

L i s t s  were shown on a memory drum a t  t h e  r a t e  o f  1 l e t t e r s  p e r  s e c o n d .

At t h e  end of  one  l i s t  p r e s e n t a t i o n ,  s u b j e c t s  r e c a l l e d  t h e  l i s t  i t em a  

in  o r d e r  and r e c o r d e d  them on an answ er  s h e e t .

R e s u l t s  showed t h a t  normals  made s i g n i f i c a n t l y  more c o r r e c t  r e 

sponses  t h a n  s c h i z o p h r e n i c s  (p < ^ .0 1 ) ,  b o t h  n o r m a l s  and s c h i z o p h r e n i c s  

r e c a l l e d  o r g a n i z e d  l i s t s  s i g n i f i c a n t l y  b e t t e r  t h a n  u n o rg a n iz e d  l i s t s  

< P <  , 0 1 ) ,  and t h e r e  was no d i f f e r e n c e  b e t w e e n  th e  two g r o u p s '  a b i l i t y  

t o  p r o f i t  f rom  o r g a n i z a t i o n  a t  I n p u t .  V o i c i n g  r e s u l t e d  i n  s i g n i f i c a n t l y  

b e t t e r  r e c a l l  f o r  b o t h  g roups  ( p ^ . 0 1 )  b u t  p roduced  s l a r g e r  I n c r e m e n t  in  

r e c a l l  o f  random l i s t s  than  of o r g a n i z e d  l i s t s  ( p < f . 0 2 ) .  The h y p o t h e s i s  

t h a t  s c h i z o p h r e n i c s  were d e f i c i e n t  i n  t h e i r  a b i l i t y  to  use  s t i m u l u s  c u e s  

a t  i n p u t  was  r e j e c t e d ,  s i n c e  th e y  were  a b l e  to  p r o f i t  a s  w e l l  a s  n o rm a l s  

from o r g a n i z a t i o n  a t  i n p u t  and from v o c a l i z a t i o n .  F in d in g s  seem t o  be  a t  

odda w i t h  t h o s e  o f  Lawson,  McGhie and Chapman (1964) who found  s c h i z o 

p h r e n i c s 1 r e c a l l  t o  f a l l  behind t h a t  o f  n o r m a l s  a s  d e g re e  o f  o r g a n i z a t i o n  

i n c r e a s e d .  T h i s  d i s c r e p a n c y  may be e x p l a i n e d ,  th ough ,  i n  t e r m s  o f  m e th 

o d o l o g i c a l  d i f f e r e n c e s  in  the  p r e s e n t  s t u d y  and t h e  Lawaon e t  a L .  s t u d y .  

Tu lv lng  (1962)  h a s  shown t h a t  r e c a l l  i s  d i r e c t l y  p r o p o r t i o n a l  t o  d e g r e e  of
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o r g a n i z a t i o n  s u b j e c t  a a r e  a b l e  t o  Impose on In p u t  and t h a t  t h e  f a c i l i 

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

n o rm a l s . I n  t h e  Lawson e t  a l .  s t u d y  s u b j e c t s  w ere  g i v e n  r e p e a t e d  

t r i a l s  w i th  t h e  same m a t e r i a l ,  and  s c h i z o p h r e n i c s  w e re  found  n o t  t o  

p r o f i t  from t h e  o p p o r t u n i t y  t o  I n c r e a s i n g l y  o r g a n i z e  m a t e r i a l *  However,  

in  t h e  p r e s e n t  s t u d y  s u b j e c t s  were  g i v e n  o n ly  one t r i a l  p e r  l i s t ,  so 

performance  was d e p e n d e n t  upon a b i l i t y  t o  u s e  c o n t e x t u a l  r e s t r a i n t s  

Imposed by t h e  i n p u t  m a t e r i a l  r a t h e r  t h a n  upon any o p p o r t u n i t y  t o  i n 

c r e a s e  o r g a n i z a t i o n  from t r i a l  t o  t r i a l .  F u r t h e r ,  t h e  Lawson e t  a l .  

s tudy  used 2 0 - i t e m  l i s t s ,  so long  t h a t  chunking  o f  m a t e r i a l  was n e c e s s a r y  

fo r  r e c a l l ,  and s c h i z o p h r e n i c s  have  b e e n  found u n a b l e  t o  o r g a n i z e  In 

t h i s  manner.

A na lyz ing  d a t a  a c c o r d i n g  to  s e r i a l  p o s i t i o n ,  Bauman found a 

very weak r e c e n c y  e f f e c t  i n  s c h i z o p h r e n i c s .  T h i s  r e s u l t  was e x p l a i n e d  

in  terms o f  o u t p u t  I n t e r f e r e n c e .  In  t e rm s  of s i g n a l  d e t e c t i o n  t h e o r y  

t h e  s u g g e s t i o n  I s  t h a t  t h e  p r o c e s s  o f  r e s p o n d in g  p ro d u c e d  an i n c r e a s e  

in  background n o i s e ,  t h u s  r e d u c i n g  t h e  s i g n a l - t o - n o i s e  r a t i o  i n  s c h i z o 

p h re n ic s  .
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S u b j e c t i v e  O r g a n i z a t i o n

One s t u d y  o f  memory o r g a n i z a t i o n  In  s c h i z o p h r e n i c s  d o es  n o t  

add much t o  u n d e r s t a n d i n g  o f  t h e  problem b u t  i s  mentioned  a s  r e p 

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

f ramework a s  e x p l a i n e d  by  Heinz Werner (1957)  , who found t h a t  when 

s u b j e c t s  were a s k e d  t o  remember a l i s t  o f  d i g i t s  t h a t  g r e a t l y  e x 

cee ded  t h e i r  c a p a c i t y  f o r  r e t e n t i o n ,  t h e  amount o f  m a t e r i a l  r e t a i n e d  

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

o f  young c h i l d r e n ,  Werner had i n t e r p r e t e d  t h i s  i n  terms o f  t h e  

i n a b i l i t y  o f  t h e  d e v e l o p m e n t a l l y  immature  s u b j e c t s  to b u i l d  a c o n 

t i n u o u s  w h o le ,  w h e r e a s  t h e  more m a tu re  s u b j e c t s  could  o r g a n i z e  d i s 

c r e t e  I t e m s  f o r  r e t e n t i o n .

In  a  s t u d y  o f  s c h i z o p h r e n i c  p a t i e n t s  F t leger  and Fr iedman (1970 )  

h y p o t h e s i z e d  t h a t  s c h i z o p h r e n i c  p a t i e n t s  wou ld  show l e s s  d i f f e r e n t i a 

t i o n  and  h l e r a r c h l z a t i o n  i n  memory o r g a n i z a t i o n  th a n  normal s u b j e c t s  

and t h a t  n o n p a r a n o i d  s c h i z o p h r e n i c s  would show l e s s  o r g a n i z a t i o n  t h a n  

p a r a n o i d  s c h i z o p h r e n i c s .  S u b j e c t s  f o r  t h e  s t u d y  were 19 p a r a n o i d s ,

17 n o n p a r a n o i d s  and 12 n o r m a l s .  S t i m u l u s  m a t e r i a l s  were 36 l i s t s  of  

l e t t e r s ,  from f o u r  t h r o u g h  tw e lve  l e t t e r s  i n  l e n g t h ,  shown by  m eans  o f  

a  memory drum, one  l e t t e r  a t  a t i m e ,  a t  t h e  r a t e  o f  one per  s e c o n d .  

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

t i o n  o f  one l i s t ,  s u b j e c t s  were  t o  r e p e a t  a s  many l e t t e r s  from t h e  

l i s t  i n  c o r r e c t  o r d e r  a s  th e y  cou ld  remember .  Using v a r i o u s  c r i t e r i a
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f o r  e s t a b l i s h i n g  c a p a c i t y ,  R le g e r  and  F r i e d m a n  f o u n d  t h a t  a s  t h e  

number o f  l e t t e r s  o n  a H a t  I n c r e a s i n g l y  e x c e e d e d  a  s u b j e c t ' s  c a p a c 

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

l e s s  t h a n  n o r m a l s  ( p ^ . Q l  and p ^ . 0 5 ) .  S i g n i f i c a n t  d i f f e r e n c e s  b e 

tw een  p a r a n o i d s  e n d  n o n p a r a n o I d s  w ere  n o t  f o u n d ,  t h o u g h  d i f f e r e n c e s  

w ere  i n  t h e  p r e d i c t e d  d i r e c t i o n .

A l t h o u g h  t h i s  s t u d y  was c a r r i e d  o u t  w i t h i n  t h e  t h e o r e t i c a l  

f r am ew ork  o f  g e n e t i c  l e v e l s  o f  h i e r a r c h i z a t t o n  and d i f f e r e n t i a t i o n ,

I t  i s  d i f f i c u l t  t o  s e e  how t h i s  s t u d y  t e s t s  t h a t  t h e o r y .

Bauman a n d  H u r r a y  (1968) l o o k e d  a t  s c h i z o p h r e n i c  r e c o g n i t i o n  a n d  

r e c a l l  w i t h i n  t h e  f ram ew ork  o f  o v e r i n c l u s i v e n e s s  * S i n c e  r e c o g n i t i o n  

I n v o l v e s  t h a t  t h e  s u b j e c t  s e l e c t  a r e s p o n s e  f rom  a l i m i t e d  number of  

r e s p o n s e s  w h i l e  r e c a l l  i n v o l v e s  s e l e c t i n g  f ro m  a w id e  r e p e r t o i r e  w i t h i n  

t h e  s u b j e c t  h i m s e l f ,  i t  was s u g g e s t e d  t h a t  s c h i z o p h r e n i c s  would  b e  

p o o r e r  a t  t a s k s  o f  r e c a l l  b u t  n o t  o f  r e c o g n i t i o n  t h a n  n o r m a l s .  I t  was  

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

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

T w e n t y - f o u r  s c h i z o p h r e n i c s  and 24 n o r m a l s  w e r e  c l a s s i f i e d  a s  

o v e r i n c l u s i v e  o r  n o n o v e r i n c l u s i v e  ( t h e  a u t h o r s  d i s c o v e r e d  q u i t e  by  

a c c i d e n t  t h a t  n o r m a l  s u b j e c t s  v a r i e d  w i d e l y  on  o v e r i n c l u s i v e n e B s  a s  

w e l l  a a  d id  s c h i z o p h r e n i c s ) .  S u b j e c t s  w e r e  p r e s e n t e d  w i t h  2 l i s t s  of  

20 words e a c h  on  a memory drum a t  t h e  r a t e  o f  3 s e c o n d s  p e r  w o rd .

For t h e  r e c a l l  t e s t ,  s u b j e c t s  were a s k e d  t o  i m m e d i a t e l y  w r i t e  down 

a s  many o f  t h e  w o r d s  a s  t h e y  c o u l d  remember  In  a n y  o r d e r .  F o r  t h e
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r e c o g n i t i o n  t e s t ,  H u b j e c t s  w ere  p r e s e n t e d  w i t h  a s h e e t  o f  p a p e r  on 

which a p p e a r e d  8 0  w o r d s ,  t h e  20 s t i m u l u s  w o r d s ,  20 r h y m e s ,  20 synonyms 

and 20 rhymes o f  synonyms,  and  w e r e  a s k e d  t o  c i r c l e  t h e  20 c o r r e c t  

words .  M easu re s  o f  r e c a l l  and  r e c o g n i t i o n  w ere  n u m b e rs  o f  w o rd s  c o r 

r e c t l y  r e c a l l e d  o r  r e c o g n i z e d .

R e s u l t s  showed o n l y  t h e  r e c a l l  v e r s u s  r e c o g n i t i o n  f a c t o r  t o  be  

s i g n i f i c a n t  ( p - < . Q D l ) .  No o t h e r  f a c t o r s  ( p a t i e n t s  v e r s u s  n o r m a l s ,  o v e r -  

l n c l u a l v e  v e r s u s  n o n o v e r i n c l u s i v e  o r  i n t e r a c t i o n s )  w e r e  s i g n i f i c a n t ,  

however,  when o r t h o g o n a l  c o m p a r i s o n s  w e re  made of  t h e  r e c a l l ,  n o r m a l s  

d id  b e t t e r  t h a n  p a t i e n t s  ( p * f . 0 5 ) .  A l s o  t h e  p u re  r e c o g n i t i o n  s c o r e s  

of  over I n c l u s i v e  p a t i e n t s  w ere  h i g h e r  ( p < f \ 0 2 )  t h a n  t h o s e  o f  n o n o v e r -  

l r t c l u s l v e  p a t i e n t s ,  a  r e s u l t  c o n t r a r y  t o  what  was e x p e c t e d .

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

l i t t l e  d i f f i c u l t y  w i t h  t h e  a c q u i s i t i o n  p h a s e  o f  memory b u t  may h a v e  

d i f f i c u l t y  i n  t h e  a s s o c i a t i o n - f o r m i n g  s t a g e ,  which  Would b e  r e f l e c t e d  

i n  t h e i r  i n a b i l i t y  t o  o r g a n i z e  m a t e r i a l  f o r  r e t r i e v a l .

Bauman ( 1 9 7 1 )  i n v e s t i g a t e d  t h e  p r o b l e m  o f  s u b j e c t i v e  o r g a n i z a t i o n  

in  s c h i z o p h r e n i c s  a g a i n  i n  a  s t u d y  o f  s c h i z o p h r e n i c  s h o r t  t e r m  memory,  

t h i s  t im e  w i t h o u t  r e f e r e n c e  t o  o v e r I n c l u s i v e n e s s , w h ic h  d i d  n o t  d i s t i n 

g u i s h  g r o u p s  a s  had  b e e n  e x p e c t e d  I n  t h e  Bauman and M u r ra y  s t u d y  ( 1 9 6 8 ) .

The e a r l i e r  s t u d y  had  shown t h a t  s c h i z o p h r e n i c s  had a  s h o r t  t e r m  memory 

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

due  t o  i n a b i l i t y  t o  " c h u n k "  o r  " s u b j e c t i v e l y  o r g a n i z e "  m a t e r i a l  f o r  o u t p u t .
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T u lv in g  (1962)  has r e p o r t e d  t h a t  normal  s u b j e c t s  l e a r n  t o  

o r g a n i z e  o u t p u t  b o t h  by p r a c t i c e  and by s p e c i a l  i n s t r u c t i o n s .

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

c o u l d  a i d  o r g a n i z a t i o n  In  s c h i z o p h r e n i c s  a s  w e l l  a s  i n  normal s u b j e c t s .

T w e n ty - fo u r  s c h i z o p h r e n i c s  and 24 n o rm a l s  were  s u b j e c t s  fo r  

t h i s  s t u d y .  S t i m u l u s  m a t e r i a l s  were  2 t e n - i t e m  l i s t s  o f  t r l g r a m s ,  

e a c h  c o n s i s t i n g  o f  a vowel and two c o n s o n a n t s .  S u b j e c t s  were a s s i g n e d  

t o  a  " s p e c i a l  i n s t r u c t i o n s "  g roup  o r  a "no I n s t r u c t i o n s "  group .  In 

t h e  s p e c i a l  i n s t r u c t i o n s  g roup  s u b j e c t s  were t o l d  t h a t  each  t r i g r a m  

s t a r t e d  w i t h  a  d i f f e r e n t  l e t t e r  o f  t h e  a l p h a b e t  and t h a t  to  remember 

t h i s  would h e l p  them r e c a l l  t h e  w o r d s .  The "no I n s t r u c t i o n s "  g roup  

w e re  t o l d  n o t h i n g  a b o u t  o r g a n i z a t i o n  o f  t h e  l i s t .  In  each  group l i s t s  

w e re  p r e s e n t e d  by memory drum a t  t h e  r a t e  o f  1 se c o n d s  p e r  word.  Each 

l i s t  was p r e s e n t e d  3 t i m e s .  For  r e c a l l  s u b j e c t s  were  asked  t o  immedi

a t e l y  remember a s  many t r i g r a m s  a s  t h e y  c o u ld  In  any  o r d e r .  For r e c o g 

n i t i o n  they  were  a sk ed  t o  s e l e c t  t h e  s t i m u l u s  t r l g r a m s  from a l i s t  

c o n t a i n i n g  t h e  t e n  s t i m u l u s  w ords  and  tw en ty  d i s t r a c t o r s .

R e s u l t s  showed t h a t  s c h i z o p h r e n i c s  d id  show improved r e c a l l  w i t h  

p r a c t i c e  ( p < , 0 1 )  b u t  t h a t  o r g a n i z a t i o n a l  h i n t s  d i d  n o t  improve r e c a l l .  

I n  c o n t r a s t ,  n o rm a l s  b e n e f i t e d  from p r a c t i c e  ( p ^ . O l )  and from s p e c i a l  

o r g a n i z a t i o n a l  i n s t r u c t i o n s  < p < \ 0 5 ) .  F u r t h e r ,  s c h i z o p h r e n i c s  were I n 

f e r i o r  to  n o rm a l s  in  r e c a l l  { p < , 0 5 )  b u t  n o t  i n  r e c o g n i t i o n .  S p e c i a l  

i n s t r u c t i o n s  f a c i l i t a t e d  r e c a l l  i n  n o r m a l s ,  t h e n ,  b e c a u s e  they  w e re  a b l e  

t o  u s e  the  s u g g e s t e d  method o f  s u b j e c t i v e l y  o r g a n i z i n g  m a t e r i a l .  The
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h y p o t h e s i s  t h a t  s c h i z o p h r e n i c s  were d e f i c i e n t  i n  a b i l i t y  t o  chunk 

or  s u b j e c t i v e l y  o r g a n i z e  m a t e r i a l  was s u p p o r t e d .  The f a c t  t h a t  r e c o g 

n i t i o n  in  s c h i z o p h r e n i c s  was u n im p a i r e d  s u g g e s t s  t h a t  i n p u t  was 

s t o r e d .  The p rob lem  seems r a t h e r  to  be t h a t  t h e y  have  d i f f i c u l t y  In 

o r g a n i z i n g  m a t e r i a l  f o r  r e t r i e v a l .  I t  i s  s u g g e s t e d  t h a t  r e s u l t s  would 

have been  even  more c l e a r  i f  t h e  s c h i z o p h r e n i c  s u b j e c t s  had  b e e n  a 

more homogeneous  group .

F o l l o w i n g  H i l l e r ’s {1956) u n i t i z a t i o n  t h e o r y ,  Koh, K ay ton  and 

B erry  ( 1 9 7 J )  conc luded  t h a t  t h e  b a s i c  d y s f u n c t i o n  i n  s c h i z o p h r e n i a  migh t  

be a d i f f i c u l t y  i n  o r g a n i z i n g  or  chunk ing  i n p u t  m a t e r i a l  t o  l e s s e n  t h e  

load  on s h o r t  te rm memory. They i n v e s t i g a t e d  t h i s  a s s u m p t i o n  by cotii- 

p a r in g  s c h i z o p h r e n i c s ’ r e c a l l  and r e c o g n i t i o n  w i t h  t h a t  o f  n o r m a l s .

Koh e t  a l .  conducted  two e x p e r i m e n t s ,  one t o  i n v e s t i g a t e  r e c a l l  and 

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

c e d u re .  The s econd  used a l i s t - l e a r n i n g  p r o c e d u r e .  I n  t h e  f r e e  r e c a l l  

p ro c e d u re  t h e  s u b j e c t  was a l lo w e d  t o  r e c a l l  i t e m s  in  any  o r d e r .  A l i s t  

was p r e s e n t e d  r e p e a t e d l y ,  w i t h  d i f f e r e n t  o r d e r  each  t im e  and  a l l o w i n g  

th e  s u b j e c t  t o  d e v e l o p  h i s  own o r d e r  and o r g a n i z a t i o n  o f  w o r d s .  T h i s  

f i x e d - o r d e r  r e c a l l  t h a t  t e n d s  t o  d e v e lo p  i s  b e l i e v e d  t o  r e f l e c t  t h e  

o r g a n i z a t i o n a l  s t r a t e g y  the  s u b j e c t  u s e s .  Thus t h e  o r g a n i z a t i o n a l  p r o 

c e s s  can be  i n f e r r e d  from th e  o r d e r  o f  r e c a l l .  In t h e  r e c o g n i t i o n  p r o 

c e d u r e ,  a  l i s t  o f  s tu d y  i tems  was p r e s e n t e d  to  t h e  s u b j e c t ,  who was a t  

the  end o f  a  p r e s e n t a t i o n  asked  t o  i d e n t i f y  s t i m u l u s  words  f rom  a l i s t  

c o n t a i n i n g  s t i m u l u s  words and d i s t r a c t o r s .  Words f o r  t h i s  e x p e r i m e n t
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v a r i e d  I n  te rm s  o f  c a t e g o r i c a l  m e m b ers h ip ,  f r e q u e n c y  and a s s o c i a t i v e  

v a l u e s .

S u b j e c t s  f o r  t h e  f i r s t  e x p e r i m e n t  were  12 s c h i z o p h r e n i c s ,  12 

o t h e r  p s y c h i a t r i c  p a t i e n t s  a n d  12 n o r m a l s .  Two word l i s t s  w e re  u s e d ,  

o n e  c a t e g o r i z e d  and t h e  o t h e r  u n c a t e g o r i z e d .  The u n c a t e g o r i z e d  l i s t  

c o n t a i n e d  20 u n r e l a t e d  w o r d s .  The c a t e g o r i z e d  l i s t  c o n t a i n e d  20 w o rd s  

f rom  5 c o n c e p t u a l  c a t e g o r i e s ,  4 words  b e l o n g i n g  t o  e a c h .  Each word  was  

p r e s e n t e d  by s l i d e  a t  a r a t e  o f  1 word p e r  2 s e c o n d s .  At t h e  e n d  o f  

p r e s e n t a t i o n  of  a l i s t ,  s u b j e c t s  were  t o  s a y  a l o u d  a s  many o f  t h e  w o rd s  

a s  t h e y  c o u l d  remember I n  a n y  o r d e r .

R e s u l t s  showed a s i g n i f i c a n t  g roup  e f f e c t  ( p < . 0 5 ) .  N ormals  r e 

c a l l e d  b e t t e r  t h a n  s c h i z o p h r e n i c s  i n  b o t h  t y p e s  H a t s  ( u n c a t e g o r i z e d  

p < . 0 1 ;  c a t e g o r i z e d  p < . 0 1 ) ,  N o n s c h i z c p h r e n i c s  r e c a l l e d  b e t t e r  t h a n  

s c h i z o p h r e n i c s  in  b o t h  t y p e s  l i s t s ,  b u t  t h i s  d i f f e r e n c e  was  n o t  s i g n i f 

i c a n t .  A s i g n i f i c a n t  G roup  X T r i a l  i n t e r a c t i o n  was f o u n d  f o r  t h e  c a t e 

g o r i z e d  l i s t  ( p < , 0 1 ) ,  s h o w in g  a s low  r a t e  o f  r e c a l l  l e a r n i n g  i n  s c h i z o 

p h r e n i c s  .

The o r g a n i z a t i o n a l  p r o c e s s e s  t h a t  m igh t  h a v e  c o n t r i b u t e d  t o  

t h e s e  r e s u l t s  was th e n  e x a m in e d  i n  t e rm s  o f  s u b j e c t i v e  o r g a n i z a t i o n ,  

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

i z a t i o n  was d e f i n e d  aa  t h e  e x t e n t  t o  w hich  a  s u b j e c t  r e c a l l e d  a p a i r  

o f  w o rd s  i n  c o n t i g u i t y  o n  two s u c c e s s i v e  t r i a l s .  T h i s  m e a s u re d  t h e  

e x t e n t  t o  which  a s u b j e c t  im p o s e d  o r g a n i z a t i o n  o n  i n p u t  m a t e r i a l .  Re

s u l t s  showed t h a t  s u b j e c t i v e  o r g a n i z a t i o n  o f  s c h i z o p h r e n i c s  was i n f e r i o r
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t o  t h a t  o f  n o rm a l s  ( p < > 0 1 )  and o f  n o n s c h i z o p h r e n l c s  ( p < < 0 5 ) .

In  f a c t  t h e r e  vaH no  s i g n i f i c a n t  I n c r e a s e  In  o r g a n i z a t i o n  over  

t r i a l s  f o r  s c h i z o p h r e n i c s ,  w h i l e  t h e  I n c r e a s e  was s i g n i f i c a n t  

f o r  n o rm a l s  ( p ^ , 0 5 )  and  f o r  n o n s c h i z o p h r e n i c s  ( p ^ . 0 5 ) .

C a t e g o r i c a l  c l u s t e r i n g  was d e f i n e d  a s  t h e  number o f  t imes  

i t e m s  from t h e  same c a t e g o r y  were r e c a l l e d  c o n s e c u t i v e l y  and r e 

f l e c t s  t h e  e x t e n t  t o  which  a s u b j e c t  was a b l e  t o  u s e  t h e  o r g a n i 

z a t i o n a l  cues  p r o v i d e d  f o r  him by th e  e x p e r i m e n t e r .  R e s u l t s  

showed t h a t  s c o r e s  of  t h e  normals  were s i g n i f i c a n t l y  h i g h e r  t h a n  

t h o s e  o f  s c h i z o p h r e n i c s  ( p ^ . O S ) ,  and t h e r e  was a Groups X T r i a l s  

i n t e r a c t i o n ,  i n d i c a t i n g  t h a t  s c h i z o p h r e n i c s  showed a s low er  i n 

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

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

u r e d  by a n a l y s i s  o f  i t e m s  r e c a l l e d  In im m ed ia te  s equence  by s u b j e c t s .  

T h i s  a n a l y s i s  d i d  r e v e a l  t h a t  no rm als  t e n d e d  t o  have  more c o n s e n s u s  

i n  t h e i r  c l u s t e r i n g  th a n  d id  s c h i z o p h r e n i c b .

The e x p e r i m e n t e r s  conc luded  t h a t  t h e  a b o v e  r e s u l t s  showed 

t h a t  s c h i z o p h r e n i c s 1 o r g a n i z a t i o n a l  s t r a t e g i e s  a r e  l o o s e ,  p e c u l i a r  

and i d i o s y n c r a t i c .  Whi le  normals  te n d  t o  b u i l d  up  o r g a n i z a t i o n  to  

h e l p  them in  r e c a l l  o v e r  t r i a l s ,  s c h i z o p h r e n i c s  do t h i s  on ly  v e ry  

w e a k l y .  The s c h i z o p h r e n i c  d e f i c i t  i n  mnemonic o r g a n i z a t i o n  l a  s e e n  

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

In  t h e  second  e x p e r i m e n t  20 s c h i z o p h r e n i c s  and 20 normals  v ie w ed  

w ords  and CVC c o m b i n a t i o n s .  For t h e  word r e c o g n i t i o n  60 h igh
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f r e q u e n c y  w ords  were s e l e c t e d  from f o u r  c o n c e p t u a l  c a t e g o r i e s  and 

60 low f r e q u e n c y  words from f o u r  d i f f e r e n t  c a t e g o r i e s .  T w en ty  from 

each t h e  h i g h  f requency  and t h e  low f r e q u e n c y  group w e re  s e l e c t e d  

a s  s t i m u l u s  words and the  r e m a i n i n g  words  were used  a s  d l s t r a c t o r s .  

S t im u l u s  words  were p r e s e n t e d  on e l i d e s  a t  a  r a t e  o f  2 s e c o n d s  p e r  

word.  Im m e d ia t e ly  upon c o m p le t i o n  o f  a p r e s e n t a t i o n  s u b j e c t s  were  

asked  t o  p i c k  ou t  the s t i m u l u s  words  from a mimeographed l i s t  c o n 

t a i n i n g  b o t h  t a r g e t  and d i e t r a c t o r  w o r d s .  The CVC t e s t  w as  s i m i l a r .  

Two t r i a l s  w ere  given f o r  each  word r e c o g n i t i o n  l i s t  and t h r e e  f o r  

each  CVC l i s t .

R e s u l t s  o f  the word t e s t  showed a  n o n s i g n i f i c a n t  G ro u p s  e f f e c t  

and a n o n s i g n i f i c a n t  Groups X T r i a l s  i n t e r a c t i o n ,  i n d i c a t i n g  t h a t  

normals  and  s c h i z o p h r e n i c s  l e a r n e d  e q u a l l y  w e l l  f o r  r e c o g n i t i o n .

For  t h e  CVC t e s t ,  t h e re  was a s i g n i f i c a n t  Groups e f f e c t  ( p ^ . 0 5 )  t h a t  

was due o n l y  t o  t r i a l  2 of  t h e  t h r e e  t r i a l s ,  and t h i s  o n l y  f o r  t h e  

l o w - a s s o c l a t l o n  CVCa, R e s u l t s  w ere  i n t e r p r e t e d  a s  m e an ing  t h a t  r e c o g 

n i t i o n  memory of  s c h i z o p h r e n i c h was  com parab le  t o  t h a t  o f  n o r m a l s  

r e g a r d l e s s  o f  type m a t e r i a l  u s e d  (w ords  o r  CVC c o m b i n a t i o n s )  , and 

r e g a r d l e s s  o f  c o n t e x t u a l  v a r i a t i o n s  ( f r e q u e n c y ,  c o n c e p t u a l  c a t e 

g o r i e s  and  a s s o c i a t i o n  v a l u e s ) .  Thus  t h e  s t o r a g e  o f  a p p r o p r i a t e  

i n f o r m a t i o n  and the  d e c i s i o n  p r o c e s s  a r e  no t  im p a i red  i n  s c h i z o 

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

a p p r o p r i a t e  i n f o r m a t io n  from memory.  T h i s  s t u d y  c o n f i r m e d  t h e  e a r 

l i e r  f i n d i n g s  o f  Bauman and H u r ray  ( 1 9 6 8 ) ,  Bauman (1971) a n d
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Nachmani and Cohen ( 1 9 6 9 ) .  The f i r s t  two s t u d i e s ,  h o w e v e r ,  e x p l a i n e d  

t h e  d e f i c i t  i n  t e rm s  o f  o r g a n i z a t i o n a l  d e f i c i t  a a  d o e s  t h e  p r e s e n t  

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

i n t e r a c t i o n  be tween  s e a r c h  a n d  co m p a r i s o n .

A g a in  l o o k i n g  a t  t h e  s e a r c h  and d e c i s i o n  p r o c e s s e s  I n v o l v e d  i n  

r e c a l l  and  r e c o g n i t i o n ,  Traupm ann  (1975) e x a m i n e d  mnemonic o r g a n i 

z a t i o n  o f  s c h i z o p h r e n i c s  b y  m a n i p u l a t i n g  v a r i a b l e s  a s su m ed  to  a f f e c t  

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

i n t e r l t e m  a s s o c i a t i o n  o r  c a t e g o r i z a t i o n .  P r e s u m a b l y  s u c h  v a r i a b l e s  

a s  m e an ing  f u l n e s s  and  s e m a n t i c  c o n s t r a i n t s  h e l p  n o r m a l  s u b j e c t s  o r 

g a n i z e  m a t e r i a l  in  memory a n d  t h u s  make i t  m o re  a v a i l a b l e  f o r  r e 

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

b e e n  shown t o  have a d e f i c i t  i n  r e c a l l  and n o t  t o  b e n e f i t  f rom  o r g a n 

i z a t i o n a l  c u e s .  Thus t h e i r  s e a r c h  p r o c e s s  I s  i m p a i r e d .

D e c i s i o n ,  t h e  a b i l i t y  t o  c h o o s e  from among a l t e r n a t e  r e s p o n s e s ,  

i s  i m p o r t a n t  b o t h  f o r  r e c a l l  a n d  r e c o g n i t i o n .  A v a r i a b l e  t h a t  seem s  

t o  a f f e c t  d e c i s i o n  i s  i m a g e r y .  I f  t h e  s c h i z o p h r e n i c ' s  d e c i s i o n  p r o 

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

o r y  h a s  b e e n  shown t o  be  c o m p a r a b l e  to  t h a t  o f  n o r m a l s ,  t h e n  he  s h o u l d  

b e  a f f e c t e d  by m a n i p u l a t i o n  o f  im ag e ry  i n  t h e  same way a s  n o r m a l s ,  

Traupmann h y p o t h e s i z e d  t h a t  t h e  d e c i s i o n  p r o c e s s  o f  s c h i z o p h r e n i c s  

o p e r a t e s  n o r m a l l y  and  t h e r e f o r e  t h e  s c h i z o p h r e n i c ' s  r e c o g n i t i o n  p e r 

fo rm a n c e  s h o u l d  be d i r e c t l y  r e l a t e d  to  i m a g e r y .  On t h e  o t h e r  h a n d ,  t h e  

s e a r c h  p r o c e s s  o f  t h e  s c h i z o p h r e n i c  i s  d y s f u n c t i o n a l ,  so  r e c a l l  o f
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s c h i z o p h r e n i c s  s h o u l d  be u n a f f e c t e d  by c a t e g o r i z a t i o n .  A n o t h e r  h y p o 

t h e s i s  was t h a t  p r o c e s s  and r e a c t i v e  s c h i z o p h r e n i c s  would be  d i f f e r 

e n t i a l l y  a f f e c t e d  by t h e s e  v a r i a b l e s .

S u b j e c t s  f o r  T ra u p m a n n 'e  s t u d y  w e re  16 p r o c e s s  s c h i z o p h r e n i c s ,

16 r e a c t i v e  s c h i z o p h r e n i c s  and 16 n o r m a l s .  S t i m u l u s  m a t e r i a l s  w e r e  f o u r  

l i s t s  o f  16 w o r d s  e a c h  c o n s t r u c t e d  a s  f o l l o w s :  l i s t  1 and  H a t  2  e a c h

w ere  co m p r i s e d  o f  6 low im a g e ry  u n c a t e g o r i z e d  and  8 h i g h  im a g e r y  u n 

c a t e g o r i z e d  w o r d s ;  l i s t s  3 and 4 w e r e  e a c h  c o m p r i s e d  o f  8 low  Im agery  

w o rd s  r e p r e s e n t i n g  two c a t e g o r i e s  (4 w o r d s  i n  e ac h )  and 6 h i g h  im age ry  

w o rd s  r e p r e s e n t i n g  two d i f f e r e n t  c a t e g o r i e s  (4 words  i n  e a c h ) .  S t i m u l u s  

w o rd s  w ere  p r o j e c t e d  on a s c r e e n  a t  a  r a t e  of  o n e  word p e r  2 s e c o n d s  

w i t h  1 . 5  i n t e r s t i m u l u s  i n t e r v a l s .  I r a a e d l a t e l y  f a l l o w i n g  a p r e s e n t a t i o n ,  

s u b j e c t s  w ere  t o  e i t h e r  r e c a l l  t h e  l i s t  by w r i t i n g  a s  many o f  t h e  16 

w o rd s  a s  c o u l d  be  remembered  o r  t o  r e c o g n i z e  l i s t  i t e m s  f rom  a  p r i n t e d  

s h e e t  c o n t a i n i n g  t h e  H a t  i t e m s  p l u s  o n e  synonym, one an to n y m  a n d  one 

rhyme f o r  e a c h  s t i m u l u s  w ord .  L i s t s  w e r e  v ie w e d  once  f o r  r e c o g n i t i o n .  

F our  r e c a l l  l i s t s  w e r e  v ie w e d  10 t i m e s  o r  u n t i l  a l l  w o rd s  w e r e  l e a r n e d ,  

w h i c h e v e r  came f i r s t .

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

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

b o t h  g r o u p s  r e c o g n i z e d  more  i t e m s  t h a n  d i d  t h e  p r o c e s s  s c h i z o p h r e n i c s  

( p < . 0 1 ) .  N e i t h e r  c a t e g o r i z a t i o n  n o r  t h e  P a t h o l o g y  X C a t e g o r i z a t i o n  i n 

t e r a c t i o n  was s i g n i f i c a n t ,  I n d i c a t i n g  t h a t  c a t e g o r i z a t i o n  d i d  n o t  a f f e c t  

r e c o g n i t i o n  f o r  a n y  o f  t h e  g r o u p s .  The  m a in  e f f e c t  o f  Im a g e ry  was
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s i g n i f i c a n t  ( p ^ . 0 5 ) ,  but t h e  I n t e r a c t i o n  P a th o l o g y  X Im a g e ry  was n o t  

s i g n i f i c a n t ,  i n d i c a t i n g  t h a t  im a g e r y  e x e r t e d  t h e  same i n f l u e n c e  on 

r e c o g n i t i o n  f o r  a l l  groups.

R e s u l t s  o f  the  r e c a l l  t e s t  showed a  s i g n i f i c a n t  d i f f e r e n c e  

between n o r m a l s  and r e a c t i v e  s c h i z o p h r e n i c s  and b e tw e e n  r e a c t i v e  

and p r o c e s s  s c h i z o p h r e n ic s  ( b o t h  p-cT.Ol)  In i t em s  r e c a l l e d .  A ls o  

the  P a t h o l o g y  X T r i a l s  I n t e r a c t i o n  w as  s i g n i f i c a n t  ( p ^ . O l ) ,  i n d i c 

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

X C a t e g o r i z a t i o n  i n t e r a c t i o n  was s i g n i f i c a n t  ( p < . 0 5 ) ,  i n d i c a t i n g  

t h a t  c a t e g o r i z a t i o n  helped n o rm a l s  a n d  r e a c t i v e s  b u t  h a d  n o  e f f e c t  

on p r o c e s s  s c h i z o p h r e n i c s .  The P a t h o l o g y  X Imagery i n t e r a c t i o n  was 

s i g n i f i c a n t  ( p < , 0 1 ) ,  showing t h a t  t h e  e f f e c t  of  im a g e r y  o n  r e c a l l  

depended on p a th o lo g y .  Imagery f a c i l i t a t e d  memory i n  b o t h  no rm als  

and r e a c t i v e s  b u t  had no e f f e c t  on t h e  p r o c e s s  g r o u p .

R e s u l t s  were  i n t e r p r e t e d  t o  mean  t h a t  s c h i z o p h r e n i c s  can  be  

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

r e a c t i v e  s c h i z o p h r e n i c s  seem to  h a v e  a r e l a t i v e l y  i n t a c t  i n f o r m a t i o n  

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

a t  im pos ing  upon  TBK m a t e r i a l  t h e  k i n d  of  o r g a n i z a t i o n  n e c e s s a r y  f o r  

r e t r i e v a l ,  t h a t  they s u f f e r  a s e a r c h  d e f i c i t ,  Traupmann o b s e r v e d  

t h a t ,  w h e r e a s  o th e r  i n v e s t i g a t o r s  h a d  found  no r e c o g n i t i o n  d e f i c i t  

in  s c h i z o p h r e n i c s ,  he had found a d e f i c i t .  He s u g g e s t e d  a p o s s i b l e  

e x p l a n a t i o n  f o r  t h i s  in  terms o f  t h e  p r o c e s s  s c h i z o p h r e n i c ' s  t e n d e n c y  

to  f i l t e r  o u t  e x t e r n a l  s t i m u l a t i o n ,  t h u s  t h e  i n f o r m a t i o n  b e i n g
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u n a v a i l a b l e  to  be s t o r e d  I n  memory. Th i s  d e f i c i t  may n o t  be o b s e r v e d  

u n l e s s  s c h i z o p h r e n i c s  a r e  d i v i d e d  I n t o  s u b g r o u p s  a s  In  t h e  p r e s e n t  

s t u d y .  The s c h i z o p h r e n i c ’ s t e n d e n c y  to  a v o i d  s t i m u l a t i o n  may a l s o  

be  behind h i s  d e f i c i t  i n  mnemonic o r g a n i z a t i o n ,  i n  t h a t  t h e  p r o c e s s  

s c h i z o p h r e n i c  may c l o s e  down I n t e r n a l  p r o c e s s e s  aa w e l l  a s  c l o s i n g  

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

m a t io n  and p r o h i b i t  t h e  q u a l i t y  o f  o r g a n i z a t i o n  n e c e s s a r y  f o r  p r o 

f i c i e n t  r e c a l l ,

Koh, Kayton and  P e t e r s o n  (1 9 7 6 ) ,  l o o k i n g  a t  t h e  l i t e r a t u r e  

showing a s c h i z o p h r e n i c  d e f i c i t  In  r e c a l l  and a t  s t u d i e s  t h a t  saw 

t h i s  a s  a t  l e a s t  p a r t i a l l y  due t o  a p rob lem  i n  u s e  o f  o r g a n i z a t i o n a l  

s t r a t e g i e s ,  t r i e d  t o  f i n d  o u t  w he the r  t h e  d e f i c i t  was due  t o  i n a 

b i l i t y  to  o r g a n i z e  o r  t o  a d i s u s e  o r  u n d e r u s e  o f  o r g a n i z a t i o n a l  

s t r a t e g i e s  t h a t  was r e l a t e d  t o  a t t e n t i o n  t o  t h o s e  s t r a t e g i e s .  I n  

o t h e r  wards,  cou ld  s c h i z o p h r e n i c s  be induc ed  t o  code  a c c o r d i n g  t o  

sem an t ic  p r o p e r t i e s  o f  s t i m u l i ?  S p e c i f i c a l l y  t h e  i n v e s t i g a t o r s  

a s k e d ;  (1) w he ther  t h e  r e c a l l  d e f i c i t  i n  s c h i z o p h r e n i c s  would  d i s 

a p p e a r  when a f f e c t i v e - s e m a n t i c  cod ing  was I n d u c e d ;  (2)  w h e th e r  

s c h i z o p h r e n i c s ’ T e c a l l  o f  a f f e c t i v e  words d i f f e r e d  from t h a t  o f  n o r 

mals  due to  the  s c h i z o p h r e n i c  d i s t u r b a n c e  i n  a f f e c t ;  (3) w h e th e r  

s c h i z o p h r e n i c s '  r a t e  o f  r e c a l l  l e a r n i n g  would b e  co m p arab le  t o  t h a t  

o f  normals once e n c o d i n g  was a c h i e v e d ;  and (4)  w h e th e r  s c h i z o p h r e n i c s  

used  a f f e c t i v e  p r o p e r t i e s  o f  s t i m u l i  f o r  mnemonic o r g a n i z a t i o n .
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S u b j e c t s  f o r  t h i s  I n v e s t i g a t i o n  were  16 s c h i z o p h r e n i c s ,  15 

n o n s c h i z o p h r e n i c  p a t i e n t s  and 19 n o r m a l s .  M a t e r i a l s  were two 

50-word l i s t s  c o n s t r u c t e d  from v a r i o u s  s o u r c e s  o f  a f f e c t i v e l y  

r a t e d  w o rd s .  The i n v e s t i g a t i o n  in v o lv ed  two s e s s i o n s ,  an i n c i 

d e n t a l  l e a r n i n g  s e s s i o n  and ait i n t e n t i o n a l  l e a r n i n g  s e s s i o n .

In  t h e  i n c i d e n t a l  l e a r n i n g  s e s s i o n  s u b j e c t s  were  g iv e n  a 

l i s t  o f  50 words  and a s k e d  t o  r a t e  them on a s c a l e  o f  one th ro u g h  

s e v e n  a s  p l e a s a n t  o r  u n p l e a s a n t . They were  t h e n  asked  t o  r e p e a t  

t h e  p r o c e s s .  A f t e r  two i n d e p e n d e n t  r a t i n g s  were  c o m p le te d ,  sub

j e c t s  were  a sk ed  t o  r e c a l l  a s  many of t h e  words a s  t h e y  c o u ld  i n  

any  o r d e r .  A f t e r  t h i s  was com ple te d  t h e y  were a s k e d  t o  r e c a l l  t h e  

w ords  a g a i n ,  b u t  t h i s  t i m e  t h e y  were g i v e n  an answ er  s h e e t  w i t h  

t h e  sev en  d e g r e e s  o f  p l e a s a n t n e s s  o r  u n p l e a s a n t n e s s  a p p e a r i n g  a t  

t h e  t o p  o f  t h e  page  t o  s e r v e  a s  cues  f o r  r e c a l l .

In  t h e  i n t e n t i o n a l  l e a r n i n g  s e s s i o n  s u b j e c t s  were  a s k ed  to  

r a t e  e a c h  word once  b u t  w e r e  t o l d  t h a t  t h e y  would  l a t e r  be asked  

t o  r e c a l l  t h e  words .  They t h e n  viewed t h e  words  a g a i n  one a t  a 

t i m e  p r o j e c t e d  on a  s c r e e n  f o r  two s e c o n d s  e a c h .  Then,  f o l l o w i n g  

a b r i e f  d i s t r a c t i n g  t a s k ,  t h e y  were a s k e d  t o  r e c a l l  t h e  words i n  

any  o r d e r .  T h i s  s t u d y ,  d i s t r a c t i o n  and r e c a l l  t a s k  was per formed  

f o u r  t i m e s .

R e s u l t s  showed t h a t  t h e  p l e a s a n t n e s s  e n c o d in g  sy s tem s  o f  th e  

t h r e e  g r o u p s  were  c o m p a r a b l e .  On t h e  i n c i d e n t a l  l e a r n i n g  t a s k  t h e r e  

was no s i g n i f i c a n t  d i f f e r e n c e  i n  r e c a l l  among t h e  t h r e e  g r o u p s ,  and
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none of  t h e  g ro u p s  shoved s i g n i f i c a n t  d i f f e r e n c e s  i n  r e c a l l  o f  

p l e a s a n t  words* u n p l e a s a n t  w ords  o r  n e u t r a l  w o rd s .  Cued r e c a l l  was 

n o t  s u p e r i o r  to  f r e e  r e c a l l .  C l u s t e r i n g  s c o r e s *  w h ic h  r e f l e c t e d  

t h e  d e g r e e  t o  which  words w ere  s t o r e d  a c c o r d i n g  t o  t h e i r  a f f e c t i v e  

f e a t u r e s ,  w ere  n o t  s i g n i f i c a n t l y  d i f f e r e n t  among t h e  g roupB .

On th e  I n t e n t i o n a l  l e a r n i n g  t e a t  t h e r e  was a g a i n  no s i g n i f i 

c a n t  d i f f e r e n c e  among g r o u p s  I n  r e c a l l ,  b u t  t h e r e  was  a s i g n i f i c a n t  

t r i a l  e f f e c t *  meaning t h a t  a l l  g r o u p s  Improved c o m p a r a b l y  o v e r  t r i a l s .

The g roups  were  com parab le  In  s u b j e c t i v e  o r g a n i z a t i o n  a s  m e asu re d  by 

th e  e x t e n t  to  which  s u b j e c t s  r e c a l l e d  a p a i r  o f  w o rd s  i n  c o n t i g u i t y  

on tv o  s u c c e s s i v e  t r i a l s .  O r g a n i z a t i o n  as  m e a su re d  by c l u s t e r i n g  d i d  

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

p l e a s a n t  word c l u s t e r i n g  was h i g h e r  (p .01 )  t h a n  t h a t  o f  s c h i z o p h r e n i c s  

o r  n o n s c h i z o p h r e n i c e s .

R e s u l t s  were  I n t e r p r e t e d  a s  d e m o n s t r a t i n g  t h a t  t h e  s t o r a g e  and 

r e t r i e v a l  p r o c e s s e s  of  s c h i z o p h r e n i c s  become c o m p a r a b l e  t o  t h o s e  o f  

n o r m a l s ,  when TER m a t e r i a l s  have  b e e n  a p p r o p r i a t e l y  e n c o d e d ,  r e g a r d 

l e s s  o f  i n t e n t  t o  l e a rn*  T h i s  i s  s e e n  a s  s u p p o r t i n g  t h e  n o t i o n  o f  a 

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

A p p a r e n t l y  t h e  s e m a n t i c  memory o f  t h e  s c h i z o p h r e n i c  i s  i n t a c t ,  b u t  he  

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

mnemonic s t r a t e g i e s .

S t u d i e s  c i t e d  above have  shown t h a t  s c h i z o p h r e n i c s *  p a r t i c u l a r l y  

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



I

- 55 -

In  memory,  b u t  I t  had n o t  b e e n  shown w h e th e r  s c h i z o p h r e n i c s  a c t u a l l y  

f a l l  t o  encode  I n f o r m a t i o n  c o n c e p t u a l l y  o r  s im p l y  f a l l  t o  u s e  t h e  

i n f o r m a t i o n  they  have  e n c o d e d ,  Traupmann,  B e r z a f s k y  and K esse lm an  

(1976)  I n v e s t i g a t e d  w h e t h e r  o r  n o t  s c h i z o p h r e n i c s  encoded t h e  a t 

t r i b u t e s  o f  v e r b a l  m a t e r i a l  by l o o k i n g  a t  w h e t h e r  o r  n o t  t h e y  e x 

p e r i e n c e d  p r o a c t i v e  i n t e r f e r e n c e  r e l e a s e .  I t  h a s  been  shown { t f lc kens ,  

1972) t h a t  w i th  no rmal s u b j e c t s ,  i n  t h e  c o u r s e  o f  s e v e r a l  t r i a l s  

w i t h  TBR m a t e r i a l  s h a r i n g  some common a t t r i b u t e ,  su ch  aa c a t e g o r y  

m em bersh ip ,  r e c a l l  p r o b a b i l i t y  t e n d s  t o  d e c r e a s e ,  t h a t  i s ,  p r o a c t i v e  

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

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

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

f e r e n c e  r e l e a s e  i s  t a k e n  a s  e v i d e n c e  t h a t  s u b j e c t s  have e ncode d  

a c c o r d i n g  to  t h e  common a t t r i b u t e .

S u b j e c t s  f o r  t h i s  e x p e r i m e n t  were  20 p a r a n o i d  s c h i z o p h r e n i c s  

and 20 c h r o n i c  u n d i f f e r e n t i a t e d  s c h i z o p h r e n i c s ,  d i v i d e d  e q u a l l y  

be tw ee n  e x p e r i m e n t a l  and c o n t r o l  c o n d i t i o n s .  M a t e r i a l s  w e r e  In d e x  

c a r d s  on which were p r i n t e d  g roups  o f  t h r e e  w ords  from one  ta xonomic  

c a t e g o r y .  There  was a t o t a l  o f  24 c a r d s ,  r e p r e s e n t i n g  9 c a t e g o r i e s .

I n  t h e  e x p e r i m e n t a l  d e c k  c a r d s  were  a r r a n g e d  so t h a t  a l l  t h r e e  c a r d s  

front  one  c a t e g o r y  were  t o g e t h e r ,  w h e reas  t h e  c o n t r o l  d e c k  was 

a r r a n g e d  randomly.  Under b o t h  c o n d i t i o n s  s u b j e c t s  were shown a  c a r d ,  

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

s t i m u l u s  words on th e  c a r d .  S c o r in g  a l lo w e d  one  p o i n t  f o r  e a c h  

c o r r e c t  I tem .
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R e s u l t s  showed t h a t  b o t h  g roups  e x p e r i e n c e d  F I  r e l e a s e  

u n d e r  e x p e r i m e n t a l  b u t  n o t  u n d e r  c o n t r o l  c o n d i t i o n s .  E x p e r i 

m e n t a l  s u b j e c t s  shoved  a  c o n s i s t e n t  p a t t e r n  o f  h ig h  to  low 

r e c a l l  s c o r e s  o v e r  t h r e e  t r i a l s ,  w hereas  c o n t r o l  s u b j e c t s  showed 

a v e r y  s l i g h t  d e c l i n e  o v e r  t h e  24 t r i a l s .  These r e s u l t s  su p p o r te d  

t h e  Id e a  o f  P I  r e l e a s e  f o l l o w i n g  ch an g e s  i n  t axonom ic  word c l a s s e s  

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

C h ro n ic  s c h i z o p h r e n i c s ,  t h e n ,  a r e  a b l e  t o  e n c o d e  a t t r i b u t e s  t h a t  

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

Comparing t h e s e  r e s u l t s  t o  p r e v i o u s  o b s e r v a t i o n s  t h a t  c h r o n i c  

s c h i z o p h r e n i c s  f a l l  t o  c l u s t e r  and  f a l l  t o  r e c a l l  more i t e m s  from 

c a t e g o r i z e d  th a n  f rom  u n c a t e g o r i z e d  l i s t s ,  Traupmann e t  a l .  o f f e r e d  

aa an e x p l a n a t i o n  f o r  t h e  a p p a r e n t  d i s c r e p a n c y  t h e  p o s s i b i l i t y  t h a t  

s c h i z o p h r e n i c s  do u s e  p a s 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  s t r a t e g i e s  

b u t  p e r h a p s  n o t  a c t i v e  s t r a t e g i e s .  PI  r e l e a s e  I s  s een  a s  a  p a s s i v e ,  

a u t o m a t i c  p r o c e s s  w h e r e a s  c l u s t e r i n g  r e q u i r e s  a c t i v e  s t r a t e g i c  be 

h a v i o r s .  The p r o c e s s  o r  c h r o n i c ,  u n d i f f e r e n t i a t e d  s c h i z o p h r e n i c ' s  

t e n d e n c y  to  a v o id  Che e x t e r n a l  w o r ld  may a l s o  i n v o l v e  u n d e r - u s l n g  

c e r t a i n  I n f o r m a t i o n  p r o c e s s i n g  s t r a t e g i e s  o v e r  w h ich  th e  s c h i z o p h r e n i c  

h a s  c o n t r o l  b u t  may n o t  a f f e c t  t h o s e  which  a r e  more o r  l e s s  a u t o m a t i c .
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T he  l i t e r a t u r e  on  memory d e f i c i t  i n  s c  h i r e  p h r e n i c  a was d i s 

c u s s e d  I n  two s e c t i o n s ,  s t u d i e s  r e l a t i n g  t o  a t t e n t i o n ,  d i s t r a c t i -  

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

z a t i o n .  The r e s u l t s  o f  t h e s e  s t u d i e s  c a n  b e  I n t e g r a t e d  t o  some 

e x t e n t ,  p a r t i c u l a r l y  when t h e  s c h i z o p h r e n i c  memory d e f i c i t  i s  s e e n  

a a  i n v o l v i n g  more th a n  o n e  t y p e  d y s f u n c t i o n .

B e f o r e  l o o k i n g  a t  r e s u l t s  o f  t h e  a t u d l e a  o n e  may c o n s i d e r  some 

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

F i r s t ,  t h e  d i f f e r e n t  m o d e l s  u s e d  f o r  t h e  s t u d i e s  a r e  so  nu m e ro u s  a s  

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

S e c o n d ,  d e f i n i t i o n s  o f  s c h i z o p h r e n i a  and s u b t y p e s  o f  s c h i z o p h r e n i a  

a c c o r d i n g  t o  c l i n i c a l  symptoms and  s t a g e s  o f  i l l n e s s  a r e  w i d e l y  d i f 

f e r e n t  from s tu d y  to  s t u d y .  Those  s t u d i e s  w h i c h  do n o t  s u b t y p e  

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

i s  s t r o n g  e v id e n c e  t h a t  some s c h i z o p h r e n i c s  ( r e a c t i v e s ,  h e b e p h r e n l c s , 

c h r o n i c s )  pe r fo rm  p o o r l y  on t a s k s  w h e r e a s  o t h e r s  ( r e a c t i v a s ,  p a r a n o i d s ,  

a c u t e s )  may p e r fo rm  a p p r o x i m a t e l y  a s  n o r m a l s .  L a s t ,  t h e  same p h e n 

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

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

f e r e n t i a t e  be tw een  a b i l i t y  t o  p e r f o r m  c e r t a i n  o p e r a t i o n s  and  t h e  c o n 

s i s t e n t  a c t u a l  p e r f o r m i n g  o f  t h e  o p e r a t i o n s .
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One r e s u l t  1b f a i r l y  c l e a r ;  s c h i z o p h r e n i c s  do h a v e  some dys 

f u n c t i o n  t h a t  r e s u l t s  I n  memory im p a i rm e n t .  There  1 h much e v i 

dence  f o r  t h i s .  The l i t e r a t u r e  i n d i c a t e s  t h a t  s c h i z o p h r e n i c s  do 

have  d i f f i c u l t y  i n  a t t e n d i n g  t o  s t i m u l i ;  t h a t  th e y  h a v e  t r o u b l e  

s e l e c t i n g  a p p r o p r i a t e  r e s p o n s e s ;  t h a t  t h e y  a r e  s low  p r o c e s s o r s  o f  

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

o f  S t i m u l i  1 b v i s u a l  t h a n  a u d i t o r y ;  t h a t  they  a r e  p o o r e r  a t  r e c a l l  

t h a n  a t  r e c o g n i t i o n  t a s k s ;  and t h a t  t h e y  have d i f f i c u l t y  i n  u s in g  

o r g a n i z a t i o n a l  c u e s ,  ho s t u d y  shows t h a t  s c h i z o p h r e n i c s  a r e  com

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

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

t e n t l y .  The d i f f e r e n c e  b e tw ee n  s c h i z o p h r e n i c s  and n o r m a l s  a p p e a r s  t o  

be one o f  d e g re e  r a t h e r  t h a n  of  q u a l i t y .  A l s o ,  when s p e c i f i c a l l y  

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

hh w e l l  a s  n o r m a l s .  A p o s s i b l e  c o n c l u s i o n ,  t h e n ,  i s  t h a t  s c h i z o 

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

C o n r a d ' s  redundancy  t h e o r y  o f  s c h i z o p h r e n i a  may be a more a d e q u a t e  

e x p l a n a t i o n  o f  t h e  s c h i z o p h r e n i c  memory d e f i c i t  t h a n  any  t h e o r y  t h a t  

f o c u s e s  on one a s p e c t  o f  t h e  d e f i c i t  o n l y ,  s uch  a s  a t t e n t i o n  o r  sub 

j e c t i v e  o r g a n i z a t i o n .
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C h a p t e r  3 

M e th o d o lo g y

The p u r p o s e  o f  t h i s  s t u d y  was t o  i n v e s t i g a t e  s c h i z o p h r e n i c  

t h o u g h t  d i s o r d e r  by a t t e m p t i n g  t o  d i f f e r e n t i a t e  s u b t y p e s  o f  s c h i z o -  

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

c e s s i n g  s t r a t e g i e s .  I n  t h i s  c h a p t e r  t h e  p r o c e d u r e s  a n d  m e th o d s  o f  

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

( a )  s u b j e c t s ,  (b)  m a t e r i a l s ,  ( c )  d e s i g n ,  (d)  p r o c e d u r e ,  a n d  ( e )  s t a 

t i s t i c a l  m e t h o d s .

Sub j  ec  t  a

T w e n t y - f o u r  i n p a t i e n t s  (12 t h o u g h t  d i s o r d e r e d  and 12 n o n - t h o u g h t  

d i s o r d e r e d )  c h o s e n  f rom  t h e  p o p u l a t i o n  of  E a s t e r n  S t a t e  H o s p i t a l ,  

W i l l i a m s b u r g ,  V i r g i n i a ,  a s t a t e  p s y c h i a t r i c  h o s p i t a l ,  w e r e  s u b j e c t s .

No s u b j e c t  w as  o v e r t l y  p s y c h o t i c  a t  t im e  o f  t e s t i n g .  A l l  p a t i e n t s  

had b e e n  d i a g n o s e d  a s  s c h i z o p h r e n i c  ( p a r a n o i d  t y p e ,  1 4 ,  c h r o n i c  u n d i f 

f e r e n t i a t e d  t y p e ,  8,  and  s c h i z o - a f f e c t i v e  t y p e ,  2) and  d i d  n o t  a l s o  

c a r r y  a d i a g n o s i s  o f  o r g a n i c  b r a i n  d i s e a s e  o r  a l c o h o l i s m .  D i a g n o s i s  was 

made by t h e  ward p h y s i c i a n  on t h e  b a s i s  o f  p s y c h o l o g i c a l  t e s t i n g ,  s o c i a l  

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

A m e r ic a n  P s y c h i a t r i c  A s s o c i a t i o n ’s  D i a g n o s t i c  and  S t a t i s t i c a l  Manual  

o f  M e n t a l  D i s o r d e r s  (DSM -  I I )  . P a t i e n t s  u s e d  a s  s u b j e c t s  w e r e  s e l e c t e d  

by an  e x p e r i e n c e d  c l i n i c a l  p s y c h o l o g i s t  who was f a m i l i a r  w i t h  them and 

w e re  u s e d  i n  t h e  e x p e r i m e n t  o n l y  i f  t h e y  c o u l d  be  c l e a r l y  c l a s s i f i e d  

a s  t h o u g h t  d i s o r d e r e d  o r  n o n - t h o u g h t  d i s o r d e r e d  a c c o r d i n g  t o  L o r r ' s
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c r i t e r i a .  P a t i e n t s  w ere  f u r t h e r  c l a s s i f i e d ,  a s  p r o c e s s  o r  r e a c t i v e ,  

on th e  b a s i s  of  s c o r e s  r e c e i v e d  on th e  U lm a nn-G iova nnon l  P r o c e s s -  

R e a c t i v e  S ca le  (Appendix A ) ,  t h o s e  s c o r i n g  b e lo w  t h e  m ed ian  f o r  a l l  

s u b j e c t s  b e in g  c o n s i d e r e d  p r o c e s s  and t h o s e  s c o r i n g  ab o v e  t h e  median  

b e i n g  c o n s id e r e d  r e a c t i v e .  Median s c o r e  was 1 0 ,  and  t h e  r a n g e  was 

3 - 2 3 .  Of the  t h o u g h t  d i s o r d e r e d  p a t i e n t s  8 w e re  c l a s s i f i e d  a s  p r o 

c e s s  and 3 r e a c t i v e .  Of t h e  n o n - th o u g h t  d i s o r d e r e d  p a t i e n t s  3 w ere  

c l a s s i f i e d  as  p r o c e s s  and 6 r e a c t i v e ,  Two p a t i e n t s ,  1 t h o u g h t  d i s 

o r d e r e d  and 1 n o n - t h o u g h t  d i s o r d e r e d ,  r e c e i v e d  t h e  m e d ia n  s c o r e  and  so 

w ere  n o t  c l a s s i f i e d .

The mean l e n g t h  o f  h o s p i t a l i z a t i o n ,  d e f i n e d  a s  t o t a l  y e a r s  s p e n t  

In a  m e n ta l  h o s p i t a l ,  was 6 . 2  y e a r s  and t h e  r a n g e  1 - 1 7  y e a r s .  Kean 

a g e  was 38 .9  y e a r s  and t h e  ra n g e  19 -  61 y e a r s .  The t h o u g h t  d i s o r d e r e d  

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

h o s p i t a l i z a t i o n  or  a g e ,  tho u g h  th e  thought d i s o r d e r e d  g r o u p  was v e r y  

s l i g h t l y  o l d e r  and had s l i g h t l y  more y e a r s  h o s p i t a l i z a t i o n  t h a n  t h e  

n o n - t h o u g h t  d i s o r d e r e d  g r o u p .  Kean e d u c a t i o n  l e v e l  was  12 y e a r s  and 

t h e  ra n g e  7 - 1 7  y e a r s .  The g roups  d id  d i f f e r  s i g n i f i c a n t l y  on t h i s  

f a c t o r  ( t “ 3 .6 2 ,  p < , 0 0 1 ) ,  mean e d u c a t i o n  l e v e l  f o r  t h o u g h t  d i s o r d e r e d  

s c h i z o p h r e n i c s  b e in g  1 0 . 5  y e a r s  and fo r  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o 

p h r e n i c s  1 3 .4 .

P a t i e n t s  were l e f t  on p h e n o t h i a z i n e  m e d i c a t i o n  p a r t l y  b e c a u s e  

p s y c h i a t r i s t s  would h a v e  b e e n  r e l u c t a n t  to  I n t e r r u p t  p a t i e n t s 1 t h e r a p y  

and p a r t l y  beca use  w i t h d r a w a l  from m e d i c a t i o n  may h a v e  r e s u l t e d  i n



-  61  -

p a t i e n t s 1 b e i n g  u n t e s t a b l e .  The l i t e r a t u r e  i n d i c a t e s ,  h o w e v e r ,  

t h a t  p h e n o t h i n z i n c s  h a v e  n o  s i g n i f i c a n t  e f f e c t  o n  memory ( D a s t o n ,  

1959 ;  H e l p e r ,  W i l c o t t  a n d  S o l ,  1963;  V e s t r e ,  1 9 6 1 ) .  M edian  m e d i 

c a t i o n  l e v e l ,  c o n v e r t e d  t o  m i l l i g r a m s  o f  T h o r a z i n e ,  was 700 a n d  t h e  

r a n g e  0  -  2000 .  C h a r a c t e r i s t i c s  o f  t h e  g r o u p s  a r e  su m m a r ized  I n  

T a b l e  1.

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

3 r e f u s a l s  (2 p a r a n o i d  s c h i z o p h r e n i c s  and 1 c h r o n i c ,  u n d i f f e r e n t i a t e d  

t y p e ) .
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T a b l e  1 

C h a r a c t e r i s t i c s  o f  S u b j e c t s

L e n g t h  M e d i t a t i o n  
E d u ca -  H o s p i t a l -  L e v e l  
t l o n  l z a t l o n  ( I n  ngm. 

Group Age ( I n  y r s )  ( I n  y r s )  T h o r a z in e )

T hough t  D i s o r d e r e d  (N«12)

M edian 3 9 . 0 1 1 . 0 0 . 5 7 5 0 .0

Mean 3 9 , 4 1 0 .5 6 . 6 8 0 2 .7

Range 1 9 - 5 9 7 -1 3 1-11 0 -2 0 0 0

i -T h o u g h t  D i s o r d e r e d (N-12)

M ed ian 3 4 . 0 1 2 . 5 4 . 0 7 0 0 . 0

Mean 3 8 . 3 1 3 .4 5 . 8 6 6 2 . 5

Range 2 0 - 6 1 11-17 1 -1 7 0 -2000
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M a t e r i a l s

Six H a t s ,  e a c h  c o n s i s t i n g  o f  12 s i m p l e  and f a m i l i a r  w o r d s ,  

were c o n s t r u c t e d  ( s e e  Appendix  C ) . Two o f  t h e  l i s t s ,  homophone l i s t s ,  

c o n s i s t e d  of 6 homophone p a i r s .  Rhymes,  synonyms and c l o s e l y  r e l a t e d  

words  were no t  u s e d .  Words on t h e s e  l i s t s  w e r e  a r r a n g e d  in  random 

o r d e r  w i th  t h e  r e s t r i c t i o n  t h a t  members o f  o n e  p a i r  o f  homophones 

never  appeared  in  s u c c e s s i o n  on a l i s t .  Two o f  t h e  l i s t s ,  synonym 

l i s t s ,  were composed o f  6 synonym p a i r s  e a c h ,  o b t a i n e d  f rom  a synonym 

d i c t i o n a r y .  Words on t h e s e  l i s t s  w e re  a r r a n g e d  i n  random o r d e r  w i th  

t h e  r e s t r i c t i o n  t h a t  members o f  one p a i r  o f  synonyms n e v e r  a p p e a r e d  i n  

s u c c e s s i o n  on a l i s t .  The r e m a in in g  2 H a t s  e a c h  c o n s i s t e d  o f  12 un

r e l a t e d  words,  n e i t h e r  rhymes,  synonyms n o r  homophones,  a r r a n g e d  i n  r a n 

dom o rd e r .

For each o f  t h e  6 word l i s t s ,  3 d i f f e r e n t  random o r d e r s  w ere  con 

s t r u c t e d .

Twenty - four  random a r r a n g e m e n t s  o f  l i s t s  w ere  p r e p a r e d .  Thus ,  e ac h  

s u b j e c t  was p r e s e n t e d  w i t h  a d i f f e r e n t  random o r d e r i n g  o f  l i s t s  and one 

o f  t h r e e  d i f f e r e n t  a r r a n g e m e n t s  o f  w o rd s  w i t h i n  e a c h  l i s t .  One o f  each  

ty p e  l i a t  (homophone,  synonym o r  u n r e l a t e d )  was a s s i g n e d  f o r  v i s u a l  

p r e s e n t a t i o n  and one  f o r  a u d i t o r y  p r e s e n t a t i o n  f o r  each  s u b j e c t  on a 

random b a s i s  ( s e e  A ppend ix  D) .

A memory drum s e t  a t  a r a t e  o f  2 s e c o n d s  p e r  word was u s e d  f o r  

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

s a y in g  words a t  a  r a t e  o f  2 s e c o n d s  p e r  w o rd ,  was  u s e d  f o r  a u d i t o r y  p r e 

s e n t a t i o n  ,
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Sealf tn

Twelve s u b j e c t s  were  a s s i g n e d  t o  t h e  t h o u g h t  d i s o r d e r e d  g r o u p  

and 12 t o  t h e  n o n - t h o u g h t  d i s o r d e r e d  g r o u p ,  a c c o r d i n g  to  m e th o d s  and 

c r i t e r i a  a l r e a d y  d e f i n e d .  In  I n d i v i d u a l  s e s s i o n s ,  s u b j e c t s  from t h e  

two g roups  per fo rm ed  I d e n t i c a l  t a s k s ,  t r y i n g  t o  remember 6 l i s t s  o f  words 

v a r y i n g  In mode o f  p r e s e n t a t i o n  ( v i s u a l  o r  a u d i t o r y )  and  l i s t  t y p e  

(homophone,  synonym o r  u n r e l a t e d ) .  Each s u b j e c t  v iewed  t h r e e  l i s t s ,  

one  synonym, one homophone and  one u n r e l a t e d  l i s t ,  and l i s t e n e d  t o  

t h r e e  l i s t s ,  one synonym,  one homophone and o n e  u n r e l a t e d .  Each  s u b j e c t  

was p r e s e n t e d  w i th  a d i f f e r e n t  random o r d e r i n g  o f  t h e  6 l i s t s  and  one  of  

t h r e e  d i f f e r e n t  I n t r a l i s t  word a r r a n g e m e n t s  f o r  e a c h  l i s t .  A f t e r  p r e 

s e n t a t i o n  of  a l i s t  a  s u b j e c t  was a s k ed  t o  remember a s  many w ords  from 

t h e  l i s t  a s  he c o u ld  b e f o r e  p r e s e n t a t i o n  o f  t h e  n e x t  l i s t .  T h i s  p r o c e d u r e  

was  r e p e a t e d  u n t i l  a l l  s i x  l i s t s  has  b e e n  p r e s e n t e d  and r e s p o n d e d  t o .

The dependen t  m e a su re  was  number o f  w ords  remembered  c o r r e c t l y ,  a c c o r d i n g  

t o  t y p e  p r e s e n t a t i o n ,  t y p e  l i s t  and m em bersh ip  In  t h e  top  h a l f  ( p o s i t i o n s  

1 - 6 ,  LIU) o r  bo t tom  h a l f  ( p o s i t i o n s  7 - 1 2 ,  STM) o f  a l i s t .
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P r o c e d u r e

T e s t i n g  i n v o l v e d  o n e  i n d i v i d u a l  s e s s i o n  w i t h  e a c h  s u b j e c t ,  

l a s t i n g  f rom  2 0 -6 0  m i n u t e s .  The  s u b j e c t  was i n f o r m e d  o f  t h e  n a t u r e  

o f  t h e  r e s e a r c h  a n d  was t o l d  t h a t  i t  wou ld  I n v o l v e  t r y i n g  t o  r e m a tb e r  

some word l i s t s .  He w as  a s s u r e d  t h a t  I t  would  n o t  harm him i n  any 

way and  t h a t  i t  w as  n o t  r e l a t e d  t o  h i s  t r e a t m e n t  o r  p l a n s  f o r  r e l e a s e  

from t h e  h o s p i t a l .  The s u b j e c t ’s  w r i t t e n  p e r m i s s i o n  t o  p a r t i c i p a t e  

in  t h e  r e s e a r c h  was  t h e n  o b t a i n e d  by h i s  s i g n a t u r e  on Form o f  Consen t  

to  R e s e a r c h ,  a s  r e q u i r e d  by t h e  P a t i e n t s ’ R i g h t s  C o m m i t t e e  o f  E a s t e r n  

S t a t e  H o s p i t a l  ( s e e  A p p e n d ix  E ) .

B e f o r e  b e g i n n i n g  t e s t i n g  t h e  r e s e a r c h e r  a s k e d  t h e  S u b j e c t  t o  read  

a b r i e f  a n d  s i m p l e  p a s s a g e  f r o m  a m a g a z i n e  t o  be  s u r e  t h e  s u b j e c t  could  

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

a s k e d  t h e  s u b j e c t  i f  h e  c o u l d  h e a r  h e r  v o i c e  w e l l ,  t o  be  s u r e  t h e r e  was 

no h e a r i n g  p r o b l e m  t h a t  w o u ld  p r e c l u d e  t h e  s u b j e c t ' s  p a r t i c i p a t i o n .  The 

r e s e a r c h e r  t h e n  d e m o n s t r a t e d  t h e  t e s t i n g  e q u ip m e n t  s o  t h a t  t h e  s u b j e c t  

would  f e e l  c o m f o r t a b l e  w i t h  i t  o n c e  t e s t i n g  b e g a n .

The s u b j e c t  was t h e n  t o l d  t h a t  t e s t i n g  was  a b o u t  t o  b e g i n .  He was 

t o l d  to  c o n c e n t r a t e  o n  e a c h  word a s  i t  was p r e s e n t e d ,  b e c a u s e  a t  th e  

end of  a p r e s e n t a t i o n  h e  wou ld  be  a s k e d  t o  remember a s  many w ords  as 

p o s s i b l e  i n  a n y  o r d e r .  The  s u b j e c t  was t o l d  t o  s t a r t  s a y i n g  t h e  words 

h e  c o u l d  rem em ber  a s  s o o n  a s  t h e  memory drum o r  r e c o r d e r  s t o p p e d  and not  

t o  w a i t  f o r  t h e  r e s e a r c h e r  t o  a s k  him t o  s a y  t h e  w o r d s .  As s o o n  a s  th e  

r e s e a r c h e r  b e l i e v e d  t h a t  t h e  s u b j e c t  u n d e r s t o o d  t h e  i n s t r u c t i o n s ,  t e s t i n g  

b e g a n ,
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The s u b j e c t  was t o l d  t o  l o o k  a t  or  l i s t e n  t o  t h e  f i r s t  l i s t  

of  w ords ,  depending u p o n  mode of  p r e s e n t a t i o n .  Then t h e  l i s t  was 

p r e s e n t e d  a t  a  r a t e  o f  o n e  word p e r  2 s e c o n d s  o n  e i t h e r  t h e  memory 

drum or  the r e c o r d e r .  A f t e r  a l i s t  o f  12 w o r d s  had  b e e n  p r e s e n t e d ,  

t h e  r e s e a r c h e r  w a i t e d  f o r  t h e  s u b j e c t  t o  s a y  a l o u d  a s  many w o rd s  a s  

he  c o u ld  remember. I f  t h e  s u b j e c t  h e s i t a t e d ,  t h e  r e s e a r c h e r  s a i d ,

’’Von may s t a r t  n o w ," ,  o r ,  "Can you remember a n y  m o r e ? " .  The s u b j e c t  

was  al lowed  t o  t a k e  a s  much t ime a s  he n e e d e d  t o  r e s p o n d  u n t i l  t h e  

r e s e a r c h e r  was c o n v i n c e d  he  c o u ld  r e c a l l  no m o re  w o r d s .  As t h e  s u b 

j e c t  responded ,  t h e  r e s e a r c h e r  r eco rded  r e s p o n s e s  v e r b a t i m ,  i n  t h e  

o r d e r  g iv e n ,  on S u b j e c t  D a t a  and Response S h e e t  ( s e e  Appendix F) .

T h i s  p rocedure  was  r e p e a t e d  u n t i l  t h e  s u b j e c t  had  l i s t e n e d  to  o n e  

of  each  type l i s t  and h a d  v ie w e d  one of  e a c h  t y p e  l i s t ,  a t o t a l  o f  

6 p r e s e n t a t i o n s .

A f t e r  t e s t i n g  was  c o m p l e t e d  t h e  r e s e a r c h e r  l e t  t h e  s u b j e c t  t a l k  

a b o u t  the e x p e r i e n c e  a n d  ask.  q u e s t i o n s .  The r e s e a r c h e r  t h e n  a d m i n i s 

t e r e d  the ULmann-Giovannonl P r o c e s s - R e a c t i v e  S c a l e  by l e t t i n g  t h e  s u b 

j e c t  r ead  i t  and by h e l p i n g  o u t  i f  t h e  s u b j e c t  a p p e a r e d  t o  have  a n y  

d i f f i c u l t y  r e a d i n g  o r  u n d e r s t a n d i n g  th e  S c a l e  ( r e s p o n s e s  w ere  l a t e r  

checked  a g a i n s t  i n f o r m a t i o n  i n  c l i n i c a l  r e c o r d s )  .
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S t a t i s t i c a l  M e th o d s

The o n e - t a i l e d  I n d e p e n d e n t  t - t e s t  w as  u s e d  t o  exam ine  d i f f e r 

e n c e s  b e tw ee n  t h o u g h t  d i s o r d e r e d  and  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o 

p h r e n i c s  i n  o v e r - a l l  r e c a l l  ( h y p o t h e s i s  1)  and  i n  r e c a l l  u n d e r  t h e  

f o u r  c o n d i t i o n s ,  STM -vif loa l ,  S T M - a u d i t o r y ,  L T M -v i su a l  a n d  L T M - a u d i to r y  

( h y p o t h e s e s  2 and  4 ) .

The d e p e n d e n t  t - t e s t  was  used  t o  e x a m i n e  t h e  r e l a t i o n s h i p  among 

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

( h y p o t h e s e s  6 and  7 ) .  S e p a r a t e  t - t e s t s  w e r e  u s e d  f o r  e a c h  g r o u p ,  

t h o u g h t  d i s o r d e r e d  and  n o n - t h o u g h t  d i s o r d e r e d .  S i n c e  I t  was p r e d i c t e d  

t h a t  t h e  mean f o r  S T M -a u d i to ry  f o r  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  

would be  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  m e a n s  f o r  t h e  o t h e r  t h r e e  c o n 

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

o r d e r e d  S T M - a u d i t o r y  w i t h  S T M -v is u a l ,  L T M - a u d i t o r y  a n d  L T M - v i s u a l ,  The 

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

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

g ro u p ,  s i n c e  no d i r e c t i o n a l  d i f f e r e n c e s  w e r e  p r e d i c t e d  f o r  t h e s e  com

p a r i s o n s  ,

The d e p e n d e n t  t - t e s t  was used  t o  c o m p a r e  e a c h  g r o u p ' s  p e r f o r m a n c e  

a c c o r d i n g  t o  l i s t  t y p e  ( h y p o t h e s e s  3 a n d  5 ) ,  u s i n g  t h e  o n e - t a l l e d  o r  

t w o - t a i l e d  t e s t ,  a c c o r d i n g  t o  w h e t h e r  a  d i r e c t i o n a l  d i f f e r e n c e  was  

p r e d i c t e d ,

S i n c e  t h e  two g r o u p s  d i f f e r e d  s i g n i f i c a n t l y  on e d u c a t i o n  l e v e l ,  

some e f f o r t  was made to  exam ine  t h e  e f f e c t s  o f  t h i s  d i f f e r e n c e .
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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 s  b e t w e e n  e d u c a t i o n  l e v e l  e n d  p e r f o r m a n c e  o f  

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

w e r e  c a l c u l a t e d .  Because  I t  w as  a l r e a d y  known t h a t  t h e  two g ro u p s  

d i f f e r e d  s i g n i f i c a n t l y  on e d u c a t i o n  l e v e l .  I t  would  v i o l a t e  one  of  

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

T h i s  h a s  b e e n  done  anyway ,  b u t  t h e  r e s u l t s  m us t  b e  i n t e r p r e t e d  q u i t e  

c a u t i o u s l y .

A l t h o u g h  n o  p r e d i c t i o n  was  made a b o u t  w ha t  d i f f e r e n c e s  would have 

o c c u r r e d  I f  s u b j e c t s  had  b e e n  g r o u p e d  a c c o r d i n g  t o  t h e  p r o c e s s - r e a c t i v e  

d i s t i n c t i o n  r a t h e r  t h a n  a c c o r d i n g  t o  t h e  t h o u g h t  d i s o r d e r e d / n o n - t h o u g h t  

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

u s i n g  t h e  two d i f f e r e n t  c r i t e r i a  f o r  g r o u p i n g  s u b j e c t s  would  be  u s e f u l .  

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

p r o c e s s - r e a c t i v e  d i s t i n c t i o n .  T h e r e f o r e ,  t h e  same a n a l y s e s  t h a t  were  

d o n e  f o r  h y p o t h e s e s  1 ,  2 ,  4,  6 and  7 w e re  r e p e a t e d  u s i n g  p r o c e s s -  

r e a c t i v e  g r o u p i n g s .
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C h a p t e r  4 

R e s u l t s

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

R e s u l t s  p e r t a i n i n g  t o  h y p o t h e s e s  1 ,  2 and 4 w i l l  be  p r e s e n t e d  f i r s t .  

R e s u l t s  p e r t a i n i n g  t o  h y p o t h e s e s  6 a n d  7 w i l l  be  p r e s e n t e d  n e x t .

T h i r d ,  r e s u l t s  p e r t a i n i n g  t o  h y p o t h e s e s  3 and 5 w i l l  be  p r e s e n t e d .

L a s t , o t h e r  r e s u l t s ,  p e r t a i n i n g  t o  t h e  p o s s i b l e  i n f l u e n c e  of  e d u c a t i o n  

l e v e l  and th e  p r o c e s s - r e a c t i v e  g r o u p i n g  w i l l  be p r e s e n t e d .

H y p o th e s i s  1 : T h e re  w i l l  be  a d i f f e r e n c e  i n  o v e r - a l l  number o f

words remembered be tw een  t h o u g h t  d i s o r d e r e d  and  n o n - t h o u g h t  d i s o r d e r e d  

s c h i z o p h r e n i c s ,  in  t h a t  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  w i l l  remem

b e r  fewer words .

Hypo thea l s  2 : As compared w i t h  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o 

p h r e n i c s ,  th o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  w i l l  show a  d e f i c i t  i n  STM 

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

to  n o n - th o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  in  STM f o r  a u d i t o r i a l l y  p r e 

s e n t e d  s t i m u l i .

H ypo thes i s  4 : As compared w i t h  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o 

p h r e n i c s ,  th o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  w i l l  show a d e f i c i t  I n  LTM, 

r e g a r d l e s s  o f  mode of  p r e s e n t a t i o n .

Table  2 shows c o m p a r i s o n s  b e t w e e n  t h o u g h t  d i s o r d e r e d  and n o n -  

th ough t  d i s o r d e r e d  s c h i z o p h r e n i c s  I n  t o t a l  w o rd s  c o r r e c t l y  r e c a l l e d  

and words c o r r e c t l y  r e c a l l e d  u n d e r  t h e  f o u r  c o n d i t i o n s ,  S T M -v is u a l ,  

STM-audi tory ,  LTM-v isual  and  L T M - a u d i to r y .  Mean t o t a l  words c o r r e c t
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fo r  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  was 15 .25  and  f o r  n o n - th o u g h t  

d i s o r d e r e d  s c h i z o p h r e n i c s  2 7 .0 8  ( t " 5 . 4 9 5 ,  p < . 0 0 0 1 ) .  I n  o t h e r  w ords ,  

th ough t  d i s o r d e r e d  s c h i z o p h r e n i c s  remembered  s i g n i f i c a n t l y  fewer  words 

than d i d  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s .  H y p o t h e s i s  1 i s  

s u p p o r te d  by  t h e s e  r e s u l t s .  The s e r i a l  p o s i t i o n  c u r v e  shown In  f i g 

ure  1 d e p i c t s  t h i s  d i f f e r e n c e .  One may s e e  t h a t  t h e  s e r i a l  p o s i t i o n  

curve  f o r  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  l i e s  be low  t h e  c u r v e  f o r  

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

Under  t h e  c o n d i t i o n  STM -v lsua l  t h e  mean number o f  words  remem

bered  f o r  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  was 1 .9 2  and  f o r  non

though t  d i s o r d e r e d  s c h i z o p h r e n i c s  6 .7 5  ( t " 2 . 9 8 2 Q ,  p < , 0 0 6 9 ) ,  showing 

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

words u n d e r  t h i s  c o n d i t i o n  t h a n  d i d  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o 

p h r e n i c s .  U nder  t h e  c o n d i t i o n  S T M -au d i to ry  t h e  mean number o f  words 

remembered f o r  th o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  was 6 .1 7  and f o r  non

thought d i s o r d e r e d  s c h i z o p h r e n i c s  7 . 2 5  ( t « , 9 6 0 5 ,  n . a . ) ,  showing t h a t  

the  two g r o u p s  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  on STM f o r  a u d i t o r i a l l y  

p r e s e n t e d  s t i m u l i .  These f i n d i n g s  s u p p o r t  h y p o t h e s i s  2 .

Under  t h e  c o n d i t i o n  L T M -v isua l  mean number o f  w ords  remembered 

by t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  was  2 ,67  and f o r  n o n - t h o u g h t  

d i s o r d e r e d  s c h i z o p h r e n i c s  7 , 1 6  ( t™ 4.0578 ,  p^ ,0QG5),  showing t h a t  

though t  d i s o r d e r e d  s c h i z o p h r e n i c s  remembered  s i g n i f i c a n t l y  fewer  

words u n d e r  t h i s  c o n d i t i o n  t h a n  d i d  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o 

p h r e n i c s .  Under t h e  c o n d i t i o n  L I M - a u d i t o T y , t h o u g h t  d i s o r d e r e d  f lch lzo -
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T a b l e  2

D i f f e r e n c e s  I n  Humber o f  Words Remembered 
by T hough t  D i s o r d e r e d  and  Non-Thought 

D i s o r d e r e d  G ro u p s  Under V a r i o u s  
C o n d i t i o n s

C o n d i t i o n Mean SD
ST

E r r o r t Df P <

S T M - v i s u a l

TD <N-12) 3 *917 2 . 5 3 9 0 .7 3 3 2 . 9 8 2 22 0 ,0 0 7

NTD (N -1 2 ) 6 , 7 5 0 2 , 0 9 4 0 .6 0 5

S T M - a u d l t o r y  

TD 6 ,1 6 7 3 . 2 4 3 0 .9 3 6 0 . 9 6 1 22 0 .347

NTD 7 ,2 5 0 2 . 1 7 9 0 .6 2 9

L T M -v i s u a l

TD 2 .6 6 7 2 . 0 5 9 0 .5 9 5 4 . 0 5 8 22 0 .0 0 1

NTD 7 .1 6 7 3 . 2 4 3 0 . 9 3 6

L T M - a u d i t o r y

TD 2 . 5 0 0 1 , 7 3 2 0 .5 0 0 3 . 4 4 4 22 0 .0 0 2

NTD 5 .9 1 7 2 . 9 6 8 0 .057

TOTAL

TD 1 5 . 2 5 0 6 .5 3 B 1 .887 5 . 4 5 5 22 0 .0 0 1

NTD 2 7 .0 8 3 3 . 7 0 4 1 .069
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  N o n - t h o u g h t  d i s o r d e r e d
T h o u g h t  d i s o r d e r e d /

/

1 2 4 5 6 7 8 9

S e r i a l  P o s i t i o n s

10 11 12

F i g ,  1. Number o f  w o rd s  rem e m bered  i n  e a c h  s e r i a l  p o s i t i o n  
by  t h o u g h t  d i s o r d e r e d  and n o n - t h o u g h t  d i s o r d e r e d  
g r o u p s .
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p h r e n i c 8 remembered  a  mean o f  2 . 5 0  w o rd s  w h i l e  n o n - t h o u g h t  d i s 

o r d e r e d  s c h i z o p h r e n i c s  remembered a mean o f  5 . 9 2  w o rd s  ( t » 3 , 4 4 4 0 ,  

p < , 0 0 2 3 ) ,  s h o w in g  t h a t  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  remem

b e r e d  s i g n i f i c a n t l y  f ew er  w ords  t h a n  d i d  n o n - t h o u g h t  d i s o r d e r e d  

s c h i z o p h r e n i c s  u n d e r  t h i s  c o n d i t i o n .  T h u s  h y p o t h e s i s  4 w as  s u p 

p o r t e d ,  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  b e i n g  I n f e r i o r  t o  n o n 

t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  i n  LTM, r e g a r d l e s s  o f  mode o f  

p r e s e n t a t i o n .

F i g u r e  2 ,  show ing  number o f  w o rd s  c o r r e c t l y  rem em bered  b y  e a c h  

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

r e s u l t s .  Words  I n  s e r i a l  p o s i t i o n  7 -1 2  (STM) o f  t h e  a u d i t o r y  p r e 

s e n t a t i o n  w e r e  remembered  a l m o s t  a s  w e l l  b y  t h o u g h t  d i s o r d e r e d  

s c h i z o p h r e n i c s  a s  by n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c ! * ,  w h i l e  

w o rd s  i n  e a r l i e r  s e r i a l  p o s i t i o n s  a n d  w o r d s  p r e s e n t e d  v i s u a l l y  w e r e  

n o t  remembered  a s  w e l l  by t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  a s  by  

n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s .  I t  may a l s o  be  n o t e d  t h a t  

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

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

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

g r o u p ’ s d e f i c i t  i n  LTM,

The r e a d e r  who i s  I n t e r e s t e d  In  c o r r e l a t i o n s  o f  number o f  w o r d s  

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

c o r r e c t  u n d e r  e v e r y  o t h e r  c o n d i t i o n  may f i n d  t h e s e  i n  A p p e n d i x  G.
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A N T D -v i s u a l  
A N T D - a u d i to r y  
0  T D - v i s u a l  
m TD—a u d i t o r y30

25

5

10

S e r i a l  P o s i t i o n s

P i g .  2 .  Number o f  v o r d s  remembered  I n  e a c h  a e r i a l  p o s i t i o n
a c c o r d i n g  t o  p r e s e n t a t i o n  mode by t h o u g h t  d i s o r d e r e d  
a n d  n o n - t h o u g h t  d i s o r d e r e d  g r o u p s .
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H y p o t h e s i s  6 ; N o n - th o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  w i l l  

remember w a r d s  e q u a l l y  w e l l  r e g a r d l e s s  o f  memory s t o r e  o r  p r e s e n 

t a t i o n  mode.

H y p o t h e s i s  7 : Thought d i s o r d e r e d  s c h i z o p h r e n i c s  w i l l  show

s u p e r i o r  p e r f o r m a n c e  on STM f o r  a u d i t o r i a l l y  p r e s e n t e d  m a t e r i a l  

a s  compared w i t h  any o t h e r  c o m b i n a t i o n  o f  memory s t o r e  and  mode 

of  p r e s e n t a t i o n .

T a b l e  3 shows a l l  p o s s i b l e  c o m p a r i s o n s  o f  w o rd s  remembered 

under d i f f e r e n t  c o n d i t i o n s  f o r  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s .

In  o t h e r  w o r d s ,  t h e  s i x  p o s s i b l e  c o m p a r i s o n s  (S TM -v isua l  w i t h  STM- 

a u d i t o r y ;  STM -visua l  w i t h  L T M - v i s u a l ;  STM -visua l  w i t h  L T M - a u d i t o t y ; 

STM-auditory w i t h  LTM -visua l ;  S T M -au d i to ry  w i t h  L T M - a u d i to r y ;  and 

LTM-visual w i t h  LTM-audi to ry)  a r e  shown. T h e s e  c o m p a r i s o n s  show t h a t  

n on - though t  d i s o r d e r e d  s c h i z o p h r e n i c s  remember w o rd s  e q u a l l y  w e l l  

under e a c h  c o n d i t i o n ,  s i n c e  n o n e  o f  t h e  d i f f e r e n c e s  w ere  s i g n i f i c a n t .  

Thus h y p o t h e s i s  7 I s  s u p p o r t e d .

T a b l e  4 shows a l l  p o s s i b l e  c o m p a r i s o n s  o f  numbers  o f  words  r e 

membered u n d e r  d i f f e r e n t  c o n d i t i o n s  f o r  t h o u g h t  d i s o r d e r e d  s c h i z o 

p h r e n i c s .  The same c o m p a r i s o n s  w ere  made a s  f o r  t h e  n o n - t h o u g h t  

d i s o r d e r e d  s c h i z o p h r e n i c s .  Of t h e s e  c o m p a r i s o n s  o n l y  t h e  c o m p a r i s o n s  

of STM -aud i to ry  w i th  each  o f  t h e  o t h e r  t h r e e  c o n d i t i o n s  r e a c h e d  

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

s c h i z o p h r e n i c s  were s u p e r i o r  i n  STM f o r  a u d i t o r i a l l y  p r e s e n t e d  m a t e r i a l  

a s  compared w i t h  STM -visua l ,  L T M -a u d i to ry  and LTM-viHual  and  t h a t  t h e y



-  76  -

T a b l e  3

W i t h - i n  Group  C o m p a r i s o n s  o f  Number o f  H o rd e  
Remembered by N on-Thought  D i s o r d e r e d  G roup  

U nder  V a r i o u s  C o n d i t i o n s  (N“ 12)

Compar ison
Mean 
D i f f . SD

ST
E r r o r t Df P <

S T H -v i s u a l
v s .

S TM -aud i to ry 0 . 5 0 0 2 . 2 7 6 0 . 6 5 7 0 . 7 6 11 n . s .

STM-visual
v s .

LTM-visual 0 .4 1 7 4 . 6 0 2 1 , 3 2 9 0 . 3 1 11 n . s  .

STM—V i s u a l  
VS.

L T M -aud i to ry 0 . 8 3 3 3 . 8 0 9 1 , 0 9 9 0 . 7 6 11 n . s .

S TM -aud i to ry
v s ,

LTM-visual 0 . 0 8 3 4 . 2 0 9 1 , 2 1 5 0 . 0 6 11 n . s  .

S TM -aud i to ry
VS.

L TM -audi to ry 1 .3 3 3 4 . 8 4 9 1 . 3 9 9 0 . 9 5 11 n . s .

LTM-visual
v s ,

L T M -aud i to ry 1 .2 5 0 4 . 2 4 5 1 . 2 2 6 1 . 0 2 11 n . s .



d i d  n o t  d i f f e r  s i g n i f i c a n t l y  i n  mimher o f  w o r d s  remembered  among 

t h e  o t h e r  c o n d i t i o n s .  H y p o t h e s i s  7 i s  t h e r e f o r e  s u p p o r t e d .

H y p o t h e s i s  3 : A c o u s t i c  s i m i l a r i t y  o f  s t i m u l i  w i l l  im p a i r  STM

o f  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s ,  r e g a r d l e s s  of  mode o f  

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

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

H y p o t h e s i s  5 : T h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  w i l l  be un

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

o r d e r e d  s c h i z o p h r e n i c s  w i l l  show LTM i m p a i r m e n t  r e g a r d l e s s  o f  mode 

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

I t  was c l e a r  f r o m  t h e  raw d a t a  t h a t  l i s t  t y p e  d i d  n o t  a f f e c t  

p e r f o r m a n c e  of  e i t h e r  g r o u p  a s  had  b e e n  p r e d i c t e d .  A l t h o u g h  i t  was 

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

s e m a n t i c  s i m i l a r i t y ,  a s  had  b e e n  p r e d i c t e d ,  t h e  f a c t  t h a t  n e i t h e r  

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

n e g a t e d  t h e  u s e f u l n e s s  o f  t h i s  f i n d i n g .  A p p e n d ix  H shows t h e s e  

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

s i m p l y  d i d  n o t  h a v e  a n y  e f f e c t ,  so  h y p o t h e s e s  3 and 5 w ere  n o t  sup

p o r t e d  .

O t h e r  R e s u l t s

S i n c e  i t  was  t h o u g h t  p o s s i b l e  t h a t  t h e  two g roups  wou ld  d i f f e r  

on s e v e r a l  f a c t o r s  —  m e d i c a t i o n  l e v e l ,  y e a r s  h o s p i t a l i z a t i o n ,  age  

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

p a r e d  o n  t h e s e  f a c t o r s .  I t  was found  t h a t  g r o u p s  d i d  n o t  d i f f e r  on
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T a b l e  4

W l t h - l n  Group Compar isons  o f  Number of  Words 
Remembered by Thought D i s o r d e r e d  Group 

U nder  Var ious  C o n d i t i o n s  (N-12)

Comparison
Mean 
D lf  f , £0

ST
E r r o r t Df P <

STM-vlsual  
v s .

STM-audItory 2 .250 2.667 0 . 7 6 9 2.96 11 .01

STM-vlsual  
v s , 

LTM-visual 1 .250 3.137 0 . 9 0 6 1 .3 9 11 n . s .

STM-vlsual 
v s .

LTM-audItory 1 .417 2 .6 7 8 0 , 7 7 3 1.83 11 n . s .

STM-auditory 
vs , 

L U i -v i s u a l 3 .500 4 .0 1 1 1 , 1 5 8 3.04 11 .01

STM-auditory
v s .

LTM-auditory 3,667 3 .367 0 , 9 7 1 3.77 11 .01

LTM-visual
v s ,

LTM-auditory 0 ,1 6 7 1 .536 0 , 4 5 8 0.35 11 n . s .



-  79  -

m e d i c a t i o n  l e v e l  ( t - . f l Q ,  n . s . ) ,  y e a r s  h o s p i t a l i z a t i o n  ( t - . 7 9 ,  

n . s . ) ,  o r  a g e  ( t** .56 ,  n . s . ) .  They d i d ,  h o w e v e r ,  d i f f e r  on e d u 

c a t i o n  l e v e l  ( t - 3 . 6 2 ,  p ^ . 0 0 1 5 ) .

As a l r e a d y  e x p l a i n e d ,  u s i n g  e d u c a t i o n  l e v e l  a s  a c o v a r i a t e  

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

l a t e  t h e  a s s u m p t i o n  o f  e q u a l i t y  of  g r o u p s  a n d  w o u ld  n o t  be  a p p r o 

p r i a t e .  B e c a u s e  o f  t h e  l a c k  of  an  a p p r o p r i a t e  m e thod  f o r  a n a l y s 

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

was d o n e ,  and  i t  was  found  to  h a v e  some e f f e c t ,  b u t  t h e  e f f e c t  was 

n o t  s i g n i f i c a n t  a t  t h e  .01 l e v e l .  I t  may be  c a u t i o u s l y  s a i d ,  t h e n ,  

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

b e tw e e n  t h e  g r o u p s .  F u r t h e r  e v i d e n c e  t h a t  e d u c a t i o n  i s  n o t  a n  im

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

l e v e l  d o e s  n o t  c o r r e l a t e  h i g h l y  w i t h  t o t a l  w o r d s  r em em bered  o r  w i t h  

w o rd s  r em em bered  u n d e r  v a r i o u s  c o n d i t i o n s .  T h e s e  c o r r e l a t i o n  c o 

e f f i c i e n t s  a r e  p r e s e n t e d  in  A p p e n d ix  G,

In  o r d e r  t o  s e e  how a d i v i s i o n  o f  s u b j e c t s  i n t o  p r o c e s s  and 

r e a c t i v e  g r o u p s  wou ld  com pare  w i t h  t h e  t h o u g h t  d i s o r d e r e d  and  n o n 

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

p r o c e s s  a n d  r e a c t i v e  g r o u p s .  The i n d e p e n d e n t  t - t e s t ,  u s e d  to  exam ine  

d i f f e r e n c e s  b e t w e e n  g r o u p s ,  sh o v e d  no d i f f e r e n c e s  s i g n i f i c a n t  a t  t h e  

,01 l e v e l .  I t  may be  s a i d ,  t h e n ,  t h a t  t h e  p r o c e s s  and r e a c t i v e  

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

t h o u g h t  d i s o r d e r e d  g r o u p s .  T h es e  r e s u l t s  may be  found  i n  A p p e n d ix  I .
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The d e p e n d e n t  t - t e s t  v h h  u s e d  t o  exam ine  d i f f e r e n c e s  w i t h i n  

e a c h  g r o u p .  The  t - v a l u e a  f o r  t h e  r e a c t i v e  g ro u p  w ere  a l l  non

s i g n i f i c a n t ,  a s  t h e y  w e r e  f o r  t h e  n o n - t h o u g h t  d i s o r d e r e d  g ro u p .  

H ow e ve r ,  t h e  t - v a l u e s  w ere  h i g h e r  f o r  t h e  r e a c t i v e  g ro u p ,  meaning 

t h a t  t h e r e  was more  w i t h - i n  g roup  d i f f e r e n c e  i n  t h e  r e a c t i v e  g roup  

t h a n  i n  t h e  n o n - t h o u g h t  d i s o r d e r e d  g r o u p .

Com par ing  t h e  w i t h - i n  g roup  d i f f e r e n c e s  o f  t h e  p r o c e s s  g roup  

w i t h  t h a t  o f  t h e  t h o u g h t  d i s o r d e r e d  g r o u p  shows no c o n s i s t e n t  p a t t e r n  

o f  h i g h e r  o r  l o w e r  t - v a l u e a .  I n  t h e a e  g r o u p s ,  th o u g h ,  i t  was expec ted  

t h a t  t h e r e  wou ld  be a s i g n i f i c a n t  d i f f e r e n c e  be tw een  S TM -aud i to ry  

a n d  o t h e r  c o n d i t i o n s . In  t h e  t h o u g h t  d i s o r d e r e d  g roup  t h e s e  d i f 

f e r e n c e s  w e r e  a s  p r e d i c t e d ,  b u t  i n  t h e  p r o c e s s  g roup  o n l y  one  s i g n i f 

i c a n t  d i f f e r e n c e ,  t h a t  b e tw e e n  S T M - a u d i t o r y  and  L T M -aud i to ry ,  waa 

f o u n d .  Thus  t h e  p r o c e s s  g r o u p  d i d  n o t  show t h e  w i t h - i n  g r o u p  d i f f e r 

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

g r o u p .  T hese  r e s u l t s  a r e  shown i n  A p p e n d ix  J and Appendix K.



- 81 -

C h a p t e r  5

Sumnary,  C o n c l u s i o n s ,  L i m i t a t i o n s  
and Recommendations

C h a p te r  5 w i l l  p r e s e n t  a summary of  t h i s  s t u d y ,  c o n c l u s i o n s  

based  on t h e  f i n d i n g s ,  l i m i t a t i o n s  o f  t h e  s t u d y  and recommenda

t i o n s .

Summary

The m a jo r  q u e s t i o n  a d d r e s s e d  in  t h e  p r e s e n t  s tu d y  was w h e t h e r  

type s  of  s c h i z o p h r e n i c s  c o u ld  be  d i f f e r e n t i a t e d  a c c o r d i n g  to  t h e i r  

use of  c e r t a i n  a c t i v e  i n f o r m a t i o n  p r o c e s s i n g  s t r a t e g i e s .  Word 

l i s t s  v a r y i n g  i n  t y p e  (homophone,  synonym o r  u n r e l a t e d )  and  mode o f  

p r e s e n t a t i o n  ( v i s u a l  or  a u d i t o r y )  w ere  p r e s e n t e d  to  t h o u g h t  d i s 

o r d e r e d  and n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s ,  who were  a sk ed  

to remember In  a n y  o r d e r  a s  many words  a s  t h e y  c o u ld  im m e d i a t e l y  

f o l l o w i n g  p r e s e n t a t i o n .  The d e p e n d e n t  v a r i a b l e  was number of  w ords  

c o r r e c t l y  r em em bered .  S u b j e c t s  r e c e i v e d  s c o r e s  on t o t a l  number of  

words remembered and number o f  words  remembered a c c o r d i n g  t o  l i s t  

type ,  mode o f  p r e s e n t a t i o n  and  p l a c e  on a l i s t  ( p o s i t i o n s  1 - 6  c o n 

s i d e r e d  LTH, p o s i t i o n s  7-12 c o n s i d e r e d  STM).

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

to an a c o u s t i c  c o d e  and u s e  of  s e m a n t i c  a s s o c i a t i v e  o r g a n i z a t i o n  p r o 

c e s s e s .  I t  was e x p e c t e d  t h a t  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  u sed  

t h e s e  s t r a t e g i e s  s u b o p t f i n a l l y  and t h a t  t h i s  was a f a c t o r  w h ich  c o u l d  

p a r t i a l l y  a c c o u n t  f o r  t h e i r  memory im p a i rm en t  a s  compared w i t h
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n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s .  Between g roup  and w i t h i n  

g roup  c o m p a r i s o n s  on number o f  words  remembered u n d e r  t h e  fo u r  

c o n d i t i o n s ,  S TM -v isua l ,  S T M -aud i to ry ,  LTM-vleual  end  LT M -aud i to ry ,  

and w i t h i n  g roup  c o m p a r i s o n s  a c c o r d i n g  t o  l i s t  t y p e  were made.

I t  was found t h a t  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  were  I n 

f e r i o r  to  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  on  t o t a l  words  r e 

membered and in  w ords  remembered  u n d e r  t h e  c o n d i t i o n s  STM -v isua l ,  

LTM-visual  and L T M -au d i to ry .  F u r t h e r ,  i t  was found t h a t  n o n - th o u g h t  

d i s o r d e r e d  s c h i z o p h r e n i c s  p e r fo rm ed  e q u a l l y  w e l l  r e g a r d l e s s  o f  con

d i t i o n ,  w h i l e  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  pe r fo rm e d  e q u a l l y  

p o o r l y  under  a l l  c o n d i t i o n s  e x c e p t  STM-auditory*  In  o t h e r  w ords ,  

t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  h a v e  a d e f i c i t  In  memory f o r  v i s 

u a l l y  p r e s e n t e d  m a t e r i a l  and i n  LTM r e g a r d l e s s  o f  p r e s e n t a t i o n  mode. 

They a r e  com parab le  t o  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  o n ly  i n  

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

The u s e  o f  d i f f e r e n t  l i s t  t y p e s  l a  t h i s  s t u d y  was I n c lu d e d  t o  

g iv e  f u r t h e r  e v i d e n c e  t h a t  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  were 

s u b o p t i m a l l y  u s 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  s t r a t e g i e s  b e i n g  exam

ined  h e r e .  In  t h e  c a s e  o f  t h e  LTM d e f i c i t ,  i t  was a c t u a l l y  t h e  on ly  

way p r o v id e d  by th e  s t u d y  t o  p i n - p o i n t  t h e  r e a s o n  f o r  t h e  d e f i c i t *  

T h i s  v a r i a b l e ,  how ever ,  d i d  n o t  a c t  on  t h e  s u b j e c t s  a s  had been  ex 

p e c t e d  a n d ,  in  f a c t ,  d i d  n o t  seem t o  make a n y  d i f f e r e n c e  a t  a l l .
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C o n c l u s i o n s

The main  f i n d i n g s  o f  t h e  p r e s e n t  s t u d y  w ere  (a)  t h a t  t h o u g h t  

d i s o r d e r e d  s c h i z o p h r e n i c s  h a d  a memory d e f i c i t  a s  compared w i t h  

n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s ,  ( b )  t h a t  t h i s  d e f i c i t  a p 

p e a r e d  In  STM In  t h e  v i s u a l  b u t  n o t  t h e  a u d i t o r y  m o d a l i t y ,  and ( c )  

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

T h e r e  a r e  no s t u d i e s  o f  t h o u g h t  d i s o r d e r e d  v e r s u s  n o n - th o u g h t  

d i s o r d e r e d  s c h i z o p h r e n i c s  w i t h  which  t h e s e  r e s u l t s  may be compared .

The f i n d i n g s ,  how eve r ,  t h a t  t h e r e  i s  a memory d e f i c i t  i n  c e r t a i n  

s c h i z o p h r e n i c s ,  i s  c o n s i s t e n t  w i t h  s t u d i e s  co m p a r in g  s c h i z o p h r e n i c s  

w i t h  n o n - s c h i z o p h r e n i c  p s y c h i a t r i c  p a t i e n t s  ( M a r s h a l l ,  1971;  D av idson  

a n d  N e a l ,  1974;  Nachman1 a n d  Cohen,  1969)  a n d  w i t h  s t u d i e s  com par ing  

h e b e p h r e n i c  w i t h  n o n h e b e p h r e n l c  s c h i z o p h r e n i c s  and p r o c e s s  w i t h  

r e a c t i v e  s c h i z o p h r e n i c s  (Lawson,  McGhle and  Chapman,  1967;

T rau p m an n ,  1 9 7 5 ) .  The f i n d i n g  t h a t  some s c h i z o p h r e n i c s  have  s  p a r 

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

(L a w s o n ,  McGhie and Chapman,  1967) t h a t  h e b e p h r e n i c s  have a p rob lem  

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

The  f i n d i n g  t h a t  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  have d i f f i 

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

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

p h r e n i c s  1h c o n s i s t e n t  w i t h  t h e  t h e o r y  t h a t  t h e y  a r e  n o t  t r a n s l a t i n g  

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

t o r y  m o d a l i t y  —  t h a t  I s ,  a l r e a d y  " t r a n s l a t e d "  —  th e y  remember a s  w e l l
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a s  n o n - t h o u g h t  d i s o r d e r e d  s u b j e c t s *

I t  may be a s k e d  w h e th e r  t h i s  I n e f f i c i e n c y  In  t r a n s l a t i n g  

t o  an a c o u s t i c  code  i s  a  s p e c i f i c  p ro b le m  i n  I t s e l f  t o  t h e  

th o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  o r  w h e th e r  i t  i s  a p a r t  of  an 

o v e r a l l  p rob lem  of  s l o w n e s s .  I t  i a  t h o u g h t  t h a t  a c o u s t i c  en co d in g  

of  v i s u a l  i n f o r m a t i o n  t a k e s  a r e l a t i v e l y  long  t i m e .  I t  i s  p o s 

s i b l e ,  t h e n ,  t h a t  t h e  r e l a t i v e  i n e f f i c i e n c y  i n  t h e  s t o r a g e  of  v i s 

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

I s  due  to  s lo w n e s s  i n  c o n v e r t i n g  t h e  m a t e r i a l  t o  an  a u d i t o r y  fo rm .  

Th i s  i d e a  i s ,  i n  f a c t ,  n o t  u n l i k e l y ,  s i n c e  one  o f  t h e  c h a r a c t e r i s 

t i c s  o f  L o r r ' s  Z ty p e  s c h i z o p h r e n i c  i s  r e t a r d a t i o n .  T h i s  s t u d y  

does  n o t  answ er  t h e  q u e s t i o n  of  w h e t h e r  t h e  u n d e ru s e  of  a c o u s t i c  

encod ing  i s  due to  p a r t i a l l y  s h u t t i n g  down t h e  c o n v e r t i n g  mechanism 

to  a v o id  s t i m u l a t i o n  a s  s u g g e s t e d  by Traupmann (1967) o r  due  to  

i n a b i l i t y  t o  u s e  t h e  mechanism b e c a u s e  o f  g e n e r a l  s l o w n e s s  ( T a t e s ,  

1966) .  R e s u l t s  a r e  c o n s i s t e n t  w i t h  e i t h e r  i n t e r p r e t a t i o n .

The f i n d i n g  t h a t  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  have  a 

p a r t i c u l a r  d e f i c i t  in  LTM i s  more  d i f f i c u l t  t o  i n t e r p r e t ,  p a r t i c 

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

t h e  e x p e c t e d  e f f e c t .  I f  i t  c o u l d  h a v e  been  shown t h a t  s e m a n t i c  

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

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

s c h i z o p h r e n i c s ,  i t  c o u l d  have b e e n  assumed t h a t  n o n - t h o u g h t  d i s 

o rd e re d  s c h i z o p h r e n i c s  were  u s i n g  s e m a n t i c  a s s o c i a t i v e  e l a b o r a t i o n
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f o r  encod ing  w h i l e  t h o u g h t  d i s o r d e r e d  were  n o t .

Another  p rob lem  i n  I n t e r p r e t a t i o n  i s  t h a t  LTM and STM may 

n o t  have  been a c c u r a t e l y  r e p r e s e n t e d  by p o s i t i o n  i n  t h e  top  h a l f  

o r  bo t tom h a l f  o f  a  l i s t ,  b e c a u s e  o f  t h e  s u b j e c t s '  f reedom t o  

r e c a l l  words i n  any o r d e r .  For i n s t a n c e ,  i f  a s u b j e c t  r e c a l l e d  

words  in  s e r i a l  p o s i t i o n s  1,  2,  3, 5,  11 and 12,  i t  would be d i f f i 

c u l t  t o  s a y  w h e th e r  t h e r e  had been more i n t e r f e r e n c e  and t ime l a p s e  

be tw een  p r e s e n t a t i o n  and  remembering o f  word 1 o r  word 12 .  F o l low 

ing  p r e s e n t a t i o n  o f  word 1 t h e  s u b j e c t  e x p e r i e n c e d  i n p u t  i n t e r f e r 

ence  a s  words 2 t h r o u g h  12 were p r e s e n t e d .  However, s i n c e  word 12 

was r e p e a t e d  l a s t  by t h e  s u b j e c t ,  he e x p e r i e n c e d  o u t p u t  i n t e r f e r e n c e  

a s  he remembered w ords  1 ,  2,  3,  5 and 11.  Bauman and K o l in sk y  (1976 )  

have  s t u d i e d  i n p u t  and  o u t p u t  I n t e r f e r e n c e  e f f e c t s  on s c h i z o p h r e n i c  

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

t h e  s c h i z o p h r e n i c  STM d e f i c i t .  Th i s  d o e s  n o t  seem t o  e x p l a i n  t h e  

p r e s e n t  r e s u l t s ,  t h o u g h ,  s i n c e  th o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  

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

g a r d l e s s  o f  o r d e r  o f  o u t p u t .

A p o s s i b l e  e x p l a n a t i o n  i s  t h a t  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s ,  

r e a l i z i n g  t h a t  t h e y  c o u l d  n o t  remember a l l  t h e  words  on a l i s t ,  t o  a 

l a r g e  e x t e n t  i g n o r e d  t h e  f i r s t  few words  p r e s e n t e d  and c o n c e n t r a t e d  

on t h e  l a s t  words p r e s e n t e d ,  s i n c e  th e y  had a b e t t e r  chance  o f  r e 

membering them. T h i s  would make s e n s e  e x c e p t  f o r  t h e  f a c t  t h a t  n o n -  

t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  were  e x p e r i e n c i n g  t h e  same p r o b le m ,
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i n  t h a t  t h e y  t o o  c o u l d  n o t  remember a l l  w o rd s  on a l i s t ,  y e t  t h e y  

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

t i n u e d  to  remember  words  f rom  b o t h  e n d s  o f  t h e  l i s t .  T h i s ,  t h e n ,  

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

g r o u p ' s  d e f i c i t .

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

s c h i z o p h r e n i c s  w e r e  d o i n g  s o m e th in g  t o  e n a b l e  them t o  c o n t i n u e  to  

remember  f r o m  b o t h  e n d s  o f  t h e  l i s t ,  w h i l e  t h o u g h t  d i s o r d e r e d  c o u l d  

n o t  o r  d i d  n o t  do s o .  S i n c e  t h e  l i s t s  c o n t a i n e d  12 words e a c h ,  more 

w o rd s  t h a n  c a n  be  h e l d  i n  im m e d ia te  memory w i t h o u t  h e l p  from some 

s o r t  o f  m e m o r i a l  s t r a t e g y  — c h u n k i n g ,  a s s o c i a t i o n s  or  r e h e a r s a l  — 

i t  may be s u g g e s t e d  t h a t  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  were  

uHiog t h e s e  s t r a t e g i e s  w h i l e  t h o u g h t  d i s o r d e r e d  w ere  n o t .  T h i s  i s  

c o n s i s t e n t  w i t h  t h e  i d e a  t h a t  t h e  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s T 

d e f i c i t  i n  LTM i a  d u e  to  u n d e r u s e  o f  s e m a n t i c - a s s o c i a t i v e  o r g a n i z a t i o n  

o f  m a t e r i a l ,  t h o u g h  o t h e r  i n t e r p r e t a t i o n s  a r e  s t i l l  p o s s i b l e .  For 

i n s t a n c e ,  i t  may be  s u g g e s t e d  t h a t  t h e  g e n e r a l  s lo w n es s  of  t h e  th o u g h t  

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

r e t e n t i o n .

I t  may b e  a s k e d  why i t  i s  b e l i e v e d  t h a t  t h e  th o u g h t  d i s o r d e r e d  

s c h i z o p h r e n i c ' s  p r o b le m  i s  i n  i n f o r m a t i o n  p r o c e s s i n g  r a t h e r  t h a n  a t  

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

t i o n a l  d e f i c i t .  T h e r e  was no i n d i c a t i o n  t h a t  t h o u g h t  d i s o r d e r e d



s c h i z o p h r e n i c b were no t  a t t e n t i v e ,  b u t  t h i s  c o u l d  c e r t a i n l y  be 

d e c e p t i v e .  A b e t t e r  I n d i c a t i o n  t h a t  t h e  problem i s  n o t  due  e n 

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

s u b j e c t s  c o u l d  o f t e n  remember,  a s  many as f i v e  l i s t  a l a t e r ,  words 

t h a t  t h e y  c o u ld  no t  remember when t h e y  were  a s k e d  i m m e d i a t e l y  

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

somehow n o t  a v a i l a b l e  f o r  r e c a l l  o n  demand. I n  t e r m s  o f  l e v e l s  of  

p r o c e s s i n g  t h e o r y  (Cra ik  and  L o c k h a r t ,  1972) ,  t h i s  wou ld  s u g g e s t  

t h a t  t h e  words  were no t  p r o c e s s e d  t o  a d e p th  t h a t  w o u ld  a l l o w  f r e e  

r e c a l l  o n  demand; they w ere  n o t  s u f f i c i e n t l y  e l a b o r a t e d  t o  be e a s i l y  

remembered .  T h i s  i s  no t  t o  s a y  t h a t  a d y s f u n c t i o n  a t  i n p u t  may n o t  

c o n t r i b u t e  t o  t h e  p rob lem ,  b u t  i t  does  no t  a p p e a r  a d e q u a t e  to f u l l y  

e x p l a i n  i t .

R e s u l t s  of  t h i s  s t u d y ,  t h e n ,  a r e  seen  a s  c o n s i s t e n t  w i t h  t h e  

th e o ry  o f  u n d e ru s e  of  a c t i v e  i n f o r m a t i o n  p r o c e s s i n g  s t r a t e g i e s  by 

t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s ,  though they  a r e  n o t  s e e n  a s  

e x c l u d i n g  o t h e r  p o s s i b l e  e x p l a n a t i o n s .  I t  i s  c o n c l u d e d  t h a t  th o u g h t  

d i s o r d e r e d  s c h i z o p h r e n i c s  can  be  d i f f e r e n t i a t e d  f rom  n o n - t h o u g h t  d i s 

o r d e r e d  s c h i z o p h r e n i c s  a c c o r d i n g  t o  memory and t h a t  t h e  d i f f e r e n c e s  

a r e  l i k e l y  due to  d i f f e r e n c e s  i n  u s e  of  i n f o r m a t i o n  p r o c e s s i n g  s t r a t e 

g i e s .

L i m i t a t i o n s

Two p o s s i b l e  l i m i t a t i o n s  o f  t h i s  s tu d y  h a v e  t o  do w i t h  number and
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method o f  s e l e c t i o n  o f  s u b j e c t s .  I n  any  s c h i z o p h r e n i a  r e s e a r c h  

t h e r e  l a  a problem I n  g e t t i n g  a l a r g e  number o f  s u b j e c t s  w i t h  

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

f a c t o r s ,  such as  a s e c o n d a r y  d i a g n o s i s  o f  a l c o h o l i s m .  I t  I s ,  

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

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

l a r g e r  number of s u b j e c t s  w i t h  q u e s t i o n a b l e  d i a g n o s e s .  T h i s  d o e s ,  

h o w ev e r ,  weaken the  r e s u l t s  o f  the  r e s e a r c h  and makes r e p l i c a t i o n  

v e r y  i m p o r t a n t .

A second l i m i t a t i o n  h a s  to  do w i t h  method o f  s e l e c t i o n  of  sub

j e c t s .  S u b je c t s  were  s e l e c t e d  by an e x p e r i e n c e d  c l i n i c a l  p s y c h o l o 

g i s t  on  the  b a s i s  o f  L o r r ’ s  d e f i n i t i o n  o f  t h e  Z t y p e  s c h i z o p h r e n i c .

No o b j e c t i v e  s c a l e  was  u sed  o r  was a v a i l a b l e  f o r  d i s t i n g u i s h i n g  

t h o u g h t  d i s o r d e r e d  f ro m  n o n - t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s  a c 

c o r d i n g  to  L o r r ' s  c r i t e r i a .  There  i s ,  h o w e v e r ,  no r e a s o n  t o  b e l i e v e  

t h a t  t h e  method of  s e l e c t i o n  was n o t  v a l i d .

Two o t h e r  p r o b le m s ,  r e l a t i n g  t o  r e s e a r c h  p r o c e d u r e ,  have  a l 

r e a d y  b e e n  m ent ioned .  I t  was I m p o s s i b l e  t o  a s s e s s  t h e  e f f e c t  o f  l i s t  

t y p e  b e c a u s e ,  most l i k e l y ,  t h e  v a r i a b l e  was t o o  w eak .  T h i s  s t u d y  

u sed  p a i r s  of  s i m i l a r  w o r d s ,  bu t  i t  I s  p o s s i b l e  t h a t  s e t s  o f  3,  4 or  

6 s i m i l a r  words were n eed e d  i n  o r d e r  f o r  t h e  s i m i l a r i t i e s  t o  have  an 

e f f e c t ,  t h a t  i s ,  f o r  c o n f u s i o n  to  r e s u l t .  S i n c e  t h e  l i t e r a t u r e  ahowa 

s t u d i e s  u s in g  a n y t h i n g  f rom  p a i r s  t o  w ho le  l i s t s  t h a t  a r e  s i m i l a r ,  I t  

i s  d i f f i c u l t  to  say  w h a t  m ig h t  have b e e n  b e s t  f o r  t h i s  s t u d y .  I f  t h i s
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p r o b le m  had been  a n t i c i p a t e d ,  p r e - t e s t a  w i t h  d i f f e r e n t  number 

g r o u p i n g s  o f  s i m i l a r  w o rd s  c o u l d  have  b e e n  d o n e .

L a s t ,  b e c a u s e  o f  t h e  u n o r d e r e d  r e c a l l ,  I t  i s  somewhat d i f f i 

c u l t  t o  i n t e r p r e t  LTM and 5TH i n  t h i s  s t u d y .  I t  i s  p o s s i b l e  t h a t  

t h e  u s e  o f  a  p ro b e  t e c h n i q u e  c o u l d  have  o v e rc o m e  t h i s  prob lem, 

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

how a s u b j e c t  w i l l  r e s p o n d ,  g i v e n  c o m p l e t e  f r e e d o m ,  a s  In  th e  

p r e s e n t  s t u d y .

R e c om m enda t ions

I t  may be a s k e d  w ha t  t h i s  s t u d y  h a s  t o  do w i t h  s c h i z o p h r e n i a  

a s  i t  t e  e x p e r i e n c e d  by t h e  p a t i e n t  and  t h o s e  a round  him o r  w i th  

t h o s e  who m us t  t r e a t  s c h i z o p h r e n i c s .  I s  some rap p ro c h e m e n t  of  t h e  

e x p e r i m e n t a l  and c l i n i c a l  a s p e c t s  p o s s i b l e ?  E x p e r i m e n t a l l y  d e r iv e d  

f i n d i n g s  may be a p p l i e d  t o w a r d  b e t t e r  c l a s s i f i c a t i o n  of  s c h i z o 

p h r e n i a  a n d  tow ard  b e t t e r  u n d e r s t a n d i n g  i n  i n t e r p e r s o n a l  c o n t a c t s  

w i t h  s c h i z o p h r e n i c s .  I t  a p p e a r s  t h a t  o f  t h e  many c l a s s l f i c a t o r y  s y s 

tems o f  s c h i z o p h r e n i a  one I d e a  w h ic h  has  r e c e i v e d  much s u p p o r t  1b 

t h a t  o f  a " n u c l e a r "  form o f  s c h i z o p h r e n i a  t h a t  c l o s e l y  r e s e m b le s  

K r a e p e l i n ’ a o r i g i n a l  c o n c e p t  o f  d e m e n t i a  p r a e c o x .  These  p a t i e n t s  

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

h i g h - r e d u n d a n t  o r  t h o u g h t  d i s o r d e r e d  s c h i z o p h r e n i c s .  Some s t u d i e s  

have  m e n t i o n e d  a s i m i l a r i t y  o f  h e b e p h r e n i c  s c h i z o p h r e n i a  t o  o r g a n ic  

p s y c h o s e s  (McGhie,  1966; Chapman,  1 9 6 6 ) .  T hus  b e t t e r  u n d e r s t a n d i n g
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o f  t h e  more s u b t l e  p s y c h o l o g i c a l  m a n i f e s t a t i o n s  o f  s c h i z o p h r e n i a  

c a n  r e s u l t  in  b e t t e r  d i a g n o s i s ,  w hich  i s  c r u c i a l  f o r  d i f f e r e n t i a l  

t r e a t m e n t .

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

s c h i z o p h r e n i c  i n t e r p e r s o n a l  r e l a t i o n s h i p s .  Everyday l i f e  demands 

a l m o s t  c o n s t a n t  o r g a n i z a t i o n  and i n t e g r a t i o n  o f  f a c t s  and e x p e r 

i e n c e s  and d e c i s i o n - m a k i n g  b a s e d  on t h o s e  f a c t s  and e x p e r i e n c e s .

I f  t h e  thought d i s o r d e r e d  s c h i z o p h r e n i c  h a s  a p rob lem i n  o r g a n i z i n g  

a n d  i n t e g r a t i n g  m a t e r i a l ,  he  i s  a t  a g r e a t  d i s a d v a n t a g e  I n  h a n d l in g  

s o c i a l  i n t e r a c t i o n s .  t f  he  f i n d s  i t  n e c e s s a r y  t o  c l o s e  down c e r t a i n  

m e n t a l  o p e r a t i o n s  t o  p r o t e c t  h im s e l f  f rom  s t i m u l u s  bom bardm en t ,  he 

i s  a p t  to view t h i s  w o r l d  i n  a q u i t e  o v e r - s i m p l i f i e d  and  d i s i n t e 

g r a t e d  way.

I n  the  t r e a t m e n t  o f  s c h i z o p h r e n i a  o n e  o f  t h e  main  a i m s  i s  to  

e s t a b l i s h  b e t t e r  c o m m u n ic a t io n  w i t h  t h e  p a t i e n t .  I t  seems l i k e l y  

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

t h e  s c h i z o p h r e n i c  w i l l  l e a d  to  b e t t e r  u n d e r s t a n d i n g  of  s c h i z o p h r e n i c  

l a n g u a g e  and b e t t e r  p a t  l e n t - t h e r a p i s t  c o m m u n ic a t io n .  I t  h a s  been  

o b s e r v e d  t h a t  p a t i e n t s  who w ere  i n i t i a l l y  w i th d raw n  i n  t h e r a p y  were 

a b l e  t o  speak more f r e e l y  and  became more  co m m u n ic a t iv e  when th e y  

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

p i s t  (McGhie, 1966) .

I t  i s  reconm ended ,  t h e r e f o r e ,  t h a t  e x p e r i m e n t a l  i n v e s t i g a t i o n s  

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



c r e a t e  a  b e t t e r  b a s i c  u n d e r s t a n d i n g  o f  wha t  we c a l l  s c h i z o p h r e n i a *  

I t  l a  f u r t h e r  recommended t h a t  g r e a t e r  e f f o r t  be made t o  i n t e g r a t e  

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

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

m en ta l  f i n d i n g s  b e i n g  f e d  b a c k  t o  c l i n i c i a n s  f o r  u s e  i n  h a n d l i n g  

s c h i z o p h r e n i c  p a t i e n t s .
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A p p e n d ix  A 

U l lm a n n - G l o v a n n o n i  S c a l e

1. I am m a r r i e d  now.

2 .  1 h a v e  f a t h e r e d  c h i l d r e n *

3.  I  h a v e  b e e n  m a r r i e d .

4. B e f o r e  1 was  s e v e n t e e n  I  had  l e f t  t h e  home I  was

r a i s e d  i n  a n d  n e v e r  w en t  b a c k  e x c e p t  f o r  v i s i t s .

5. When I  l e a v e  t h e  h o s p i t a l ,  I w i l l  l i v e  w i t h  o n e

or b o t h  o f  my p a r e n t s .

6. As a c i v i l i a n  1 have  w orked  s t e a d i l y  a t  one  j o b  

or  f o r  one  em ployer  f o r  o v e r  two y e a r s .

7. I f i n i s h e d  a t  l e a s t  one  y e a r  o f  e d u c a t i o n  a f t e r  

h i g h  s c h o o l  —  t r a d e  a p p r e n t i c e s h i p ,  b u s i n e s s  

s c h o o l ,  c o l l e g e ,  e t c .

8. Adding  u p  a l l  t h e  money 1 e a r n e d  f o r  t h e  l a s t  

t h r e e  y e a r s ,  i t  comes t o  l e s s  t h a n  $700,  b e f o r e  

d e d u c t i o n s .

9 .  I n  my t e e n s  1 was a member o f  a  g roup  of  f r i e n d s  

who d i d  t h i n g s  t o g e t h e r .

10. 1 h a r d l y  e v e r  went  o v e r  t o  a n o t h e r  k i d ' s  h o u s e  

a f t e r  s c h o o l  o r  on w e e k e n d s .

11. When I  w as  i n  s c h o o l  I  d i d n ' t  l i k e  P h y s i c a l  Edu

c a t i o n  c l a s s e s .

R e a c t i v e

True

T ru e

T ru e

T ru e

F a l s e

True

True

F a l s e

True

F a l s e

F a l s e
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12.  A lc o h o l  h a s  n o t h i n g  t o  do  w i t h  my d i f f i c u l t i e s

13.  I  have  p a i d  r e g u l a r l y  t o  buy a  h o u s e .

14 .  More t h a n  once  In  t h e  l a s t  y e a r  1 h a v e  s t a y e d  on 

a f t e r  some group  m e e t i n g  and t a l k e d  w i t h  some 

o t h e r  members a b o u t  s o m e th in g  t h a t  w en t  on .

15.  S h o r t l y  b e f o r e  I came i n t o  t h e  h o s p i t a l  t h e r e  was 

some m a jo r  change  i n  my l i f e  — s u c h  a s  m a r r i a g e ,  

b i r t h  o f  a b a b y ,  d e a t h ,  i n j u r y ,  l o s s  of  J o b ,  e t c .

16.  1 have  b e e n  d e e p l y  i n  lo v e  w i t h  someone and have  

t o l d  them a b o u t  i t .

17.  In  t h e  k i n d s  o f  work I  do ,  i t  i s  e x p e c t e d  t h a t

p e o p l e  w iL l s t a y  f o r  a t  l e a s t  a y e a r .

18.  My t o p  wage i n  t h e  l a s t  f i v e  y e a r s  was l e s s  th a n  

$1 .50  an h o u r .

19.  1 have  e a rn e d  my l i v i n g  f o r  l o n g e r  t h a n  a y e a r  a t  

f u l l - t i m e  c i v i l i a n  w ork .

20 .  1 have  had to  s t a y  i n  a  m e n t a l  h o s p i t a l  f o r  more 

t h a n  one y e a r  a t  a t i m e .

21.  W i th in  t h e  l a s t  f i v e  y e a r s  1 h a v e  s p e n t  more th a n  

h a l f  o f  t h e  t ime i n  a m e n ta l  h o s p i t a l .

22.  In  my t e e n s  1 was a r e g u l a r  member o f  a  c l u b  or  

o r g a n i z a t i o n  t h a t  had a  g rown-up  who came t o  

m e e t i n g s  (S c o u t s  s c h o o l  c l u b ,  4-U, c h u r c h  y o u t h  

c l u b ,  e t c . )

F a l s e

T ru e

T ru e

T ru e

T ru e

T ru e

F a l s e

True

F a l s e

F a l s e

T ru e
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2 3 .  I n  my t e e n s  t h e r e  was more t h a n  one  g i r l  w i t h  whom

I  had  more  t h a n  two d a t e s .  True

2 4 .  When t  l e a v e  t h e  h o s p i t a l ,  1 w i l l  l i v e  w i t h

my w i f e .  True



E q u i v a l e n t  to  100 

M e l l a r i l  

S t e l a z i n e  

Loxlp ine  

Haldol 

Navane 

P r o l i x i n
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Appendix  B 

M e d i c a t i o n  C o n v e r s io n  C h a r t

mgm. T h o r a z i n e  

100 mem.

5 mgm.

33 mgm.

2 mgm.

5 mgm.

1 c c . q .  2 weeks ■ 400 mgm. T h o r a z i n e / d a . 
l .M .
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A ppendix  C 

Word L i s t s

U n r e l a t e d

h o t
s k i r t
t a p e
l i s t
duck
b ig
mud
r a t e
time
house
say
o f f

Homophone

c l u e
add
s e e k
b ark
d e a l
c law
r a c e
d i a l
a i d
b a c k
seem
r i c e

Synonym

map
c e n t
s la s h
go
pa i r
b road
penny
two
le a v e
c u t
c h a r t
wide

b o i l  n e c k  c l o s e
hand want  bag
d i r t  l a s t  b e g i n
s t o n e  w e n t  f a s t
crow f e a r  o i l
p l a t e  mash s a c k
dea r  l i s t  s t a r t
f a n  t r u e  s t r i k e
p o le  n i c k  g r e a s e
laugh  f a i r  q u ic k
f i t  mesh n e a r
ou t  t r y  h i t
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A p p e n d ix  D

Random A r r a n g e m e n t s  o f  L i s t s ,  Word O rd e r s  
and Mode o f  P r e s e n t a t i o n

SUBJECT LIST ORDER MOPE

1 3 2 V
2 2 A
6 1 A
5 1 V
1 2 V
4 1 A

2 2 1 V
3 3 A
5 1 A
6 3 V
1 2 A
4 1 V

3 3 1 A
4 1 V
2 3 A
5 2 V
6 1 A
1 1 V

4 3 1 V
5 1 A
2 1 V
6 1 V
1 2 A
4 3 A

5 5 1 V
2 1 A
3 1 V
6 2 A
4 2 A
1 3 V
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Random A r r a n g e m e n t s  
{ c o n t , )

SUBJECT LIST ORDER MODE

10

11

2 1 V
5 1 A
4 2 V
1 3 A
3 2 A
6 3 V

1 2 V
6 2 A
4 1 V
2 1 A
5 3 V
3 3 A

6 1 V
4 1 A
3 1 V
2 1 V
5 1 A
1 1 A

4 2 A
3 2 V
1 1 V
6 1 A
2 1 A
5 2 V

5 1 A
3 1 A
6 1 V
1 3 A
2 1 V
4 2 V

2 3 A
3 2 A
4 1 V
5 1 V
6 2 A
1 3 V
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Random A r r a n g e m e n t s  
( c o n t , )

SUBJECT LIST ORDER MODE

12

13

14

15

16

2 3 V
6 1 V
1 I A
3 2 V
5 3 A
4 1 A

1 2 V
6 1 A
3 3 V
5 3 V
2 1 A
4 1 A

2 3 V
5 I A
6 2 V
4 3 V
1 I A
3 2 A

4 3 V
3 2 A
2 3 A
5 1 V
6 3 A
1 1 V

4 2 A
6 3 V
3 2 V
5 3 A
2 1 V
1 3 A
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Random A r ra n g e m e n t s  
( c a n t . )

SUBJECT LIST ORDER MODE

17 5 1 V
6 3 A
3 1 V
2 1 A
1 2 V
4 1 A

18 5 1 A
2 1 V
4 2 V
3 3 A
1 2 A
6 3 V

19 2 2 A
4 3 V
6 2 A
3 1 A
5 3 V  
1 3 V

20 3 1 V
4 1 A
5 2 A
1 3 A
6 3 V
2 2 V

21 4 1 A
5 3 V
2 1 A
3 3 V
6 2 A
1 3 V

22 2 I  V
4 3 V
5 2 A
6 1 V
3 2 A
1 3 A
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Random A r ra n g e m e n t s
(ccmt.)

SUBJECT LIST ORDER MODE

2 3 A
5 3 V
6 2 A
3 3 A
4 3 V
1 3 V

6 3 V
3 1 V
2 2 V
5 3 A
4 2 A
1 3 A
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A ppendix  E 

Form o f  C o n s e n t  t o  R e s e a r c h  

R e s e a r c h e r :  L o la  W. Abramczyk

I a g r e e  t o  p a r t i c i p a t e  I n  t h i s  r e s e a r c h ,  which  w i l l  I n v o l v e  o n e  
s e s s i o n  o f  a p p r o x i m a t e l y  o n e - h a l f  h o u r ' s  d u r a t i o n .  D ur ing  t h a t  
s e s s i o n  1 w i l l  l i s t e n  t o  o r  v i e w  w ords  and  w i l l  b e  a sk ed  t o  r e c a l l  
t h o s e  w ords  a f t e r  p r e s e n t a t i o n .  1 r e a l i z e  t h a t  t h e  p u rp o s e  o f  t h i s  
s e s s i o n  h a s  t o  do  w i t h  d e s c r i b i n g  memory s t r a t e g i e s  o f  d i f f e r e n t  
k i n d s  o f  p e o p l e .

I  u n d e r s t a n d  t h a t  p a r t i c i p a t i o n  I n  t h i s  r e s e a r c h  c a n n o t  p o s s i b l y  
have  any h a r m f u l  e f f e c t s  f o r  me, n e i t h e r  p h y s i c a l  nor  e m o t i o n a l ,  
and w i l l  I n v o l v e  no r i s k s  o r  d i s c o m f o r t  t o  me. I  u n d e r s t a n d  t h a t  
t h i s  r e s e a r c h  w i l l  n o t  be t h e r a p e u t i c  f o r  me b u t  i s  r a t h e r  a n  l n »  
v e s t l g a t i o n  I n t e n d e d  to  i n c r e a s e  s c i e n t i f i c  know ledge .

1 u n d e r s t a n d  t h a t  my p a r t i c i p a t i o n  In  t h i s  r e s e a r c h  I s  v o l u n t a r y ;  
t h a t  1 may r e f u s e  t o  an s w e r  any  q u e s t i o n s  o r  r e f u s e  to  t a k e  p a r t  
i n  t h e  r e s e a r c h ;  t h a t  my r e s p o n s e s  w i l l  i n  no way a f f e c t  my t r e a t s  
mea t  a t  o r  r e l e a s e  from t h e  h o s p i t a l ;  and  t h a t  a l l  my r e s p o n s e s  
w i l l  r em a in  c o m p l e t e l y  c o n f i d e n t i a l .

E a s t e r n  S t a t e  H o s p i t a l  h a s  a  P a t i e n t s '  P r o t e c t i o n  Commit tee ,  
o p e r a t i n g  i n d e p e n d e n t l y  o f  t h e  H o s p i t a l  a d m i n i s t r a t i o n ,  t h e  p u r p o s e  
o f  which  l a  t o  m o n i t o r  r e s e a r c h  o f  t h i s  s o r t .  Any com pLain t s  o r  
q u e s t i o n s  a b o u t  t h i s  r e s e a r c h  may b e  r e f e r r e d  t o  t h a t  Committee  
t h r o u g h  C h a p l a i n  Morgan,  H o s p i t a l  l l a s o n  t o  t h e  Commit tee .

S i g n a t u r e

D a te
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Appendix F 

S u b j e c t  D ata  and Response Shee t  

S u b j e c t  Number:______________
Thought D i s o r d e r e d __________   o r  Non-Thought D iso rdered
P r o c e s s  o r  R e a c t i v e _________
M e d i c a t i o n ; ___________  _ _ _ _
Age:________ E d u c a t i o n ^ ________ _ _ _ _ _ _ _ _ _ _ _ _ _____ _
Length  o f  H o s p i t a l i z a t i o n ________________________________

Responses

L 0 M L 0 M t  0  M L 0 M L 0 M L 0 M
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A p p e n d ix  G

C o r r e l a t i o n  C o e f f i c i e n t s  Among C o n d i t i o n s  
and b e t v e e n  C o n d i t i o n s  and T o t a l  

and E d u c a t i o n  L e v e l  
(N*24)

STM-
V i s u a l

STM-
A u d i t o r y

ltm-
V i s u a l

LTM-
A u d i t o r y

TOTAL

STM- 
V l a u a l

1 .0 0 0
0 .0 0 0 *

STM-
A u d i t o r y

0 . 5 5 1
0 . 0 0 5

1 .0 0 0
0 , 0 0 0

LTM-
V l s u a l

0 .2 1 4
0 .3 1 5

0 .0 3 S
0 .8 6 1

1 .0 0 0
0 . 0 0 0

LTM-
A u d i t o r y

0 . 3 4 6
0 .0 9 7

0 .1 0 9
0 .6 0 9

0 . 5 2 6
0 .0 0 8

1 . 0 0 0
0 . 0 0 0

TOTAL 0 . 7 5 2
0 . 0 0 1

0 .5 0 9
0 .0 1 1

0 .7 2 1
0 .0 0 1

0 .6 8 1
0-001

1 ,000
0 .0 0 0

Ed. 0 . 2 3 3
0 . 2 7 2

0 . 2 8 2
0 .1 8 1

0 , 3 9 5
0 , 0 5 6

0 .1 6 4
0 . 4 4 3

0 .4 1 2
0 .0 4 6

* Second n um be rs  g i v e n  a r e  s i g n i f i c a n c e  l e v e l s .
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A ppend ix  H

Number o f  Words Remembered by Thought 
D i s o r d e r e d  and Non-Thought  D i s o r d e r e d  

Groups  a c c o r d i n g  t o  L i s t  Type*

________________L i s t _Type________________

Group Homophone Synonym U n r e l a t e d  t
M SD M SD M SD

Thought
D i s o r d e r e d
(N-12)

STM -  A 1 .6 7 1 . 1 1 2 .17 1 . 3 5 1.11 ( n . s . )

STM -  V 1 . 5 0 1 . 0 4 1.17 1.14 1 , 0 0 ( n , b , )

LTW -  A 0 . 7 5 0 . 5 2 0.B3 0 .69 0 .79 ( n . s . )

ltm -  V 0 . 9 3 1 .07 1 .25 0 .92 1 .05 ( n . s . )

Non-Thought
D i s o r d e r e d
(N-12)

STM -  A 2 .33 0 . 9 4 2 .25 1 .55 0 .17 ( n . s . )

STM -  V 2.17 0 . 9 9 2 .08 0 . 6 9 0 .21 ( n . s .)

LTM -  A 1 .67 1 . 1 1 2.25 1 .61 1 .02 ( n . s . )

LTM -  V 2 . OB 1 . 1 5 2.42 1 .61 0 .55 ( n . a .)

* S t a t i s t i c s  a r e  g i v e n  o n ly  f o r  t h o s e  com par i sons  c o n c e r n in g  
w h ic h  h y p o t h e s e s  w e re  s t a t e d .



-  106  -

Appendix  I

D i f f e r e n c e s  In  Number o f  Words Remembered 
by  P r o c e s s  and R e a c t i v e  Groups 

u n d e r  V a r i o u s  C o n d i t i o n s

C o n d i t i o n Mean SD S t .
E r r o r

t Df P *

STM-Visua l  
P r o c e s s  ( N - l l )  
R e a c t i v e  ( N * l l )

4 . 6 3 6
6 . 0 0 0

2.501
3 .0 0 0

0 ,754
0 .905

1.158 20 0 .261

STM -A udi to ry
P r o c e s s
R e a c t i v e

6 . 3 6 4
6 . 9 0 9

3 .558
2 .1 1 9

1.073
0 .6 3 9

0.437 20 0.667

LTM-Viaual
P r o c e s s
R e a c t i v e

3 . 3 6 4
6 . 3 6 3

3 .325
3.325

1.002
1 .002

2,116 20 0.047

LTM -A udi to ry  
P r o c e s s  
R e a c t i v e

3 . 0 0 0
4 . 7 2 7

2.324
2 .195

0 ,701
0 .662

1,792 20 0 .088

TOTAL 
P r o c e s s 1 7 . 3 6 4 8 . 7 8 9 2 .650 2.274 20 0 ,034
R e a c t i v e  2 4 . 4 5 4  5 .447  1 .642
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A ppend ix  J

W i t h - I n  Group  C o m pa r i sons  of  Numbers o f  Words 
Remembered b y  R e a c t i v e  Group 

Under V a r i o u s  C o n d i t i o n s  
( N - U )

C om pa r i son Mean 
D i f f .

SD S t .
E r r o r

t Df p *

STM-Visual  
v s .

STM-Audi tory
0 . 9 0 9 2 . 2 5 6 0 . 6 8 0 1.32 10 n . s .

STM-Visua l  
v s .  

LTM-Visual
0 . 3 6 4 4 . 4 1 1 1 .3 2 9 .27 10 n .  b  .

STM-Visual
v s .

LTM-Auditory
1 .2 7 3 3 . 4 9 5 1 .0 5 4 1 . 2 0 10 n . s .

STM-Audi to ry  
v s .

LTM-V l s u a l
0 . 5 4 5 3 . 9 3 3 1 . 1 8 6 .45 10 n . s .

STM-Audi to ry  
v s .

LTM-Auditory
2 .1 8 2 3 . 6 5 6 1 .102 1 .9 8 10 n . s .

LTM-Visual
v s .

LTM-Auditory
1 . 6 3 6 3 .5 2 9 1 .0 6 4 1 .5 3 10 n . s .
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Appendix  K

W i t h - I n  Group Compar isona  o f  Number o f  Words 
Remembered by  P r o c e s s  Group Under 

V a r i o u s  C o n d i t i o n s  
( M - l l )

Compar ison Mean 
D i f f .

SD S t ,
E r r o r

t Df P <

STM-Visual
V8,

STM-Auditory
1 .727 2 .149 0 .6 4 8 2 ,68 10 n . s .

STM-Visual
VB,

LTM-Visual
1.273 3 .823 1 .153 1 .10 10 n . s .

STM-Visual
v s .

LTM-Audi to ry
1 .636 2 .541 0 .7 6 6 2 .14 10 n . s .

STM-Audi to ry
v s .

LTM-Visual
3 .000 4 .427 1 .335 2 ,25 10 n . s .

STM-Audi tory
v s .

LTM-Audi tory
3 .364 3 .529 1 .064 3 . 1 6 10 .0 1

LTM-Visual  
v s .

LTM-Audi tory
0 .364 2.541 0 .7 6 6 0 . 4 7 10 n . s .
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B a d d e l e y , 

B a d d e l e y „ 

B a d d e l e y ,

Bauman,  E

Bauman, E

Bauman, E

Bauman, E 

B e c k e r ,  W

B l e u l e r , ]
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