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A b stra c t

A s e r ie s  of experim ents was c a r r ie d  out to  in v e s t ig a te  language 

comprehension in  sch izophren ia  ivith th e  aim of d iscovering  th e  f a c to rs  

which help  or h in d e r communication w ith  sch izo p h ren ic s.

In  o rder to  examine th e  re c e p tiv e  s id e  of language, th e  experim ents 

were designed to  vary  th e  s t im u li ,  w hile th e  form of response was very 

sim ple and k ep t c o n s ta n t. The comprehension o f s in g le  words was examined 

by p re sen tin g  p a tie n ts  and c o n tro l su b jec ts  w ith  a p ic tu re  o f an o b jec t 

and a number of a l te r n a t iv e  words from which th e  name of th e  o b jec t 

p ic tu re d  was to  be found. The comprehension o f speech passages was 

examined by means of a s e r ie s  of commands in s tru c t in g  su b je c ts  to  

m anipulate  a number of to y s  in  a s p e c if ie d  manner.

I t  was found th a t  m u ltip le  choice word s tim u li ( r a th e r  than  open- 

ended, o r s in g le  choice word s tim u li)  a ided  comprehension in  

sch izo p h ren ia , A la rg e  number of a l te r n a t iv e  words ( i n  c o n tra s t  to  

a sm all number of cho ices) a lso  helped  sch izophren ics to  understand  

words. L is ts  of words to  be read  an d /o r d iscu ssed  by the  sch izophren ic  

su b je c ts  p r io r  to  t e s t in g  le d  to  b e t t e r  comprehension. W ritten  word 

s tim u li  were more r e a d i ly  understood by sch izophren ics  th an  o ra l  s t im u li ,  

A slow p re se n ta tio n  of speech passage s tim u li was b e t t e r  comprehended by 

sch izophren ics and p a tie n t  c o n tro ls  than  a f a s t  p re s e n ta tio n . I t  was 

a lso  found th a t  words a s so c ia te d  w ith  th e  c o rre c t word tended  to  be 

confused w ith  th e  c o r re c t  word by sch izophren ic  s u b je c ts ,

A. th eo ry  in v o lv in g  th e  fo rm ation  of word boundaries during  word 

s e le c t io n  i s  o ffe re d  as an a l te r n a t iv e  to  e x is t in g  th e o r ie s  to  exp la in
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th e se  r e s u l t s .  The experim ents support th e  id ea  th a t  a lthough th e i r  

word s to re  i s  o rganized  in  a normal manner, sch izophren ics have d i f f i c u l ty  

in  s e le c tin g  words from the  s to re  and confuse a sso c ia te d  words whose 

boundaries a re  n o t c le a r ly  d e fin ed .
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In tro d u c tio n

Language i s  an im portan t form of communication between a p a t ie n t  

and the  persons w ith  whom he comes in  c o n ta c t, and the  c l in i c a l  

in te rv ie w  i s  th e  major means of d iag n o sis  and prognosis and to  

d e term ina tion  of trea tm en t and assessm ent in  the  p s y c h ia tr ic  f i e l d .  

Language d e fec t i s  a b a s ic  symptom of sch izophren ic  i l l n e s s ,  a lth o u ^ i 

d iso rd e rs  o f speech do n o t occur in  a l l  sch izo p h ren ic s . The purpose 

o f th e  s e r ie s  of experim ents desc rib ed  in  th i s  study  was to  define 

more c le a r ly  th e  n a tu re  o f sch izophren ic  language d is o rd e rs , and to  

show which f a c to r s  in  language a id  o r h inder communication w ith  

sch izophren ic  p a t ie n t s .

L i te r a tu r e  on Language in  Schizophrenia 

Some in v e s t ig a to r s  have done re sea rc h  in to  th e  a b e rra n t n a tu re  

of sch izophren ic  speech. These s tu d ie s  f a l l  in to  fo u r  main groups, 

which w i l l  be d iscu ssed  below . They a re  ( l )  a ttem pts  to  e stim ate  th e  

a b i l i t y  to  communicate by sch izophren ics ivith  normal p e rso n s, and 

w ith  o th e r  sch izo p h ren ic s ; ( 2) a ttem p ts  to  f in d  out how w ell o r 

b ad ly  sch izophren ics  can make use o f c o n tex tu a l cues in  language;

( 3) a ttem p ts  to  d isco v er how sch izophren ics  d i f f e r  in  word 

a s s o c ia t io n s ;  ( 4 ) a ttem p ts  to  dem onstrate th a t  sch izophren ics 

in c lu d e  f a c to r s  which a re  i r r e le v a n t  to  concep ts; ( 5 ) a ttem p ts  a t  

understand ing  th e  meaning words have f o r  sch izophren ics  as opposed 

to  normal s u b je c ts .
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The a b i l i t y  to  comraunicate

Work in  th i s  a re a  began because sch izophren ic  speech o ften  appears 

to  observers to  be u nusual, and a ttem p ts  were then made to  measure 

q u a n t i ta t iv e ly  th e  la c k  of a b i l i t y  to  communicate w ith  and by 

sch izophren ic  p a t ie n ts .

Sch izophren ic  speech has been d esc rib ed  as unusual, in  th a t  i t  

has been d esc rib ed  as in c lu d in g : c o n s tr ic t io n  of vocabulary  (W hithorn

and Z ip f , 1943)> concretism  (G o ld s te in , 1948; Reed, 1968), 

i r r e le v a n c ie s  and changes of co n tex t or abnormal s h i f t  (Meadow _et a l . 

1953) ,  c ircu m lo cu tio n , p e rs e v e ra tio n , s te reo ty p y , e c h o la lic  speech, 

p a ra p lira s ia s , neologism s, a l te r a t io n s  of tempo, cadence and rhythm 

(W illiam s, I 965) ,  sen se le ss  rhyming (F o re s t ,  I 963) ,  and opposite  

speech, or n eg a tio n  (L a f fa l  ^  al, 1956). O bservation of b iz a r re  

speech p roduction  by sch izophren ics le d  to  a ttem p ts  by in v e s t ig a to r s  

to  measure com m unicability in  sch izo p h ren ia .

The techn ique most commonly used  to  measure the  degree of 

correspondence between one persons system of language h a b its  and 

an o th er persons system , i s  th e  c lo se  tech n iq u e . This technique was 

o r ig in a l ly  c re a te d  as a measure o f r e a d a b i l i ty  (T ay lo r , 1953) b u t has 

s in ce  been used to  in v e s t ig a te  many s o r ts  of communication phenomena. 

The cloze  technique c o n s is ts  of a sample of speech from some 

source which i s  to  be ev a lu a ted . The sample i s  then m u tila te d  by 

sy s te m a tic a lly  d e le t in g  every n th  word. S ub jec ts  a re  asked to  guess 

th e  d e le ted  words, and th e  more words th ey  can guess c o r re c t ly  th e  

more redundant (and  communicable) i s  th e  speech sample,

H onigfeld  ( I 963) used c loze  a n a ly s is  to  in v e s t ig a te  th e  a b i l i t y  

of sch izophren ics to  understand  norm al, p sycho tic  and pseudopsychotic 

language. H is sample of normal language was from a newspaper a r t i c l e .  

P sy cho tic  language was drawn from an in te rv iew  w ith  a sch izo p h ren ic ,
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and th e  sample o f pseudo-psychotic  language was taken  from an 

in te rv ie w  w ith  a  normal person  under th e  in flu en ce  of an h a llu c in o g en ic  

drug. T h ir ty  sch izophren ic  and 52 normal persons ra te d  th e  c loze  samples. 

The normal su b je c ts  com pleted a l l  th e  samples s ig n if ic a n t ly  b e t t e r  than 

the  sch izo p h ren ic s , g iv ing  no support to  th e  b e l i e f  th a t  sch izophren ics 

a re  b e t t e r  understood by them selves than  by normal pe rso n s,

S a lz in g e r  e t  a l  ( 1963) a lso  used the  c loze  procedure to  evalua te  

th e  d iffe re n c e s  in  com m unicability between a group of sch izophren ic  

p a t ie n ts  and a group of matched n o n -p sy c h ia tr ic  p a t ie n ts .  Samples of 

speech were e l i c i t e d  in  in te rv iew s w ith  th e se  groups c o n s is tin g  of 

open-ended q u e s tio n s . The su b je c ts  (o r  judges) who ra te d  th e  speech 

samples were underg rad u ates . The r e s u l t s  showed th e  lower 

com m unicability of sch izophren ic  speech.

An in te r e s t in g  f in d in g  in  th e  S a lz in g e r study was th a t  w ith  th e  

sch izophren ic  speech .samples th e  number of th e  c o rre c t guesses decreased 

from th e  f i r s t  to  th e  second 100 words, b u t w ith  the  normal p a t ie n ts  

speech sam ples, the  amount o f c o r re c t  guesses in c re a se d . G rea te r 

le n g th  o f sample seemed to  g ive more co n tex tu a l cues in  th e  normal 

p a t ie n ts  sample, b u t had th e  opposite  e f f e c t  when th e  speech sample 

was from a sch izophren ic  p a t ie n t .  The au thors  r e la te d  t h i s  to  an 

e a r l i e r  f in d in g  (S a lz in g e r  & P is o n i ,  I 961) th a t  in  co n d itio n in g  

experim ents sch izophren ics  ex tin g u ish ed  f a s t e r  than  normal p e rso n s, 

when s tim u li  were removed. The f u r th e r  th e  sch izophren ic  was from 

th e  i n i t i a l  s tim u lu s , th e  more he was l ik e ly  to  d ev ia te  from 

expected behav iou r. A s im ila r  f in d in g  concerning le n g th  of passage 

and co n tex tu a l cues was found by in v e s t ig a to r s  u sing  teclin iques of 

c o n tro lle d  co n tex tu a l c o n s t r a in t ,  to  be d iscu ssed  in  th e  n ex t s e c tio n . 

Some o f th e se  o th e r in v e s t ig a to r s  in te rp re te d  th i s  f in d in g  in  terms 

of a t te n t io n a l  d e f i c i t ,  r a th e r  than in  term s o f f a s t e r  e x tin c t io n .
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In  1966, S a lz in g e r ^  a l  used  o th e r techn iques fo r  

com m unicability assessm ent. One technique ( r e c o n s t i tu t io n )  involved  

scram bling th e  words in  sen tences de riv ed  from normal and from 

sch izophren ic  speech sam ples. Normal judges t r i e d  to  re c o n s tru c t th e  

o r ig in a l  s t r u c tu r e .  Two measures d isc r im in a ted  betv/een the  normal and 

sch izophren ic  sen tence samples; th e  amount of agreement among judges, 

and th e  amount of agreement w ith  th e  o r ig in a l  t e x t .  This technique 

a lso  le d  to  the  f in d in g  o f an in c re a se  in  th e  number o f e r ro rs  in  th e  

sch izophren ic  speech sample as th e  d is tan ce  from the i n i t i a t i o n  o f 

speech p roduction  in c re a se d . The seq u e n tia l e r ro r  scores by judges 

o f th e  second h a l f  o f th e  re c o n s tru c tio n  ta sk  d i f f e r e n t ia te d  the  

sch izophren ic  samples b e t t e r  th an  th e  f i r s t  h a lf  d id .

A nother technique used in  th e  same study  (u n i t iz a t io n )  invo lved  

unpunctuated ty p e s c r ip ts  of speech samples from normal and 

sch izophren ic  s u b je c ts .  Judges were in s tru c te d  to  in s e r t  p u n c tu a tio n , 

and to  d iv id e  th e  m a te r ia l in to  gram m atical sen ten ces , c ro ssin g  out 

words only  when a b so lu te ly  n ece ssa ry . The p re d ic tio n  th a t  th e  number 

of words crossed  out in  th e  sch izophren ic  samples would be g re a te r  

was confirm ed.

The au th o rs  concluded th a t  th e  sch izophren ic  has a g re a te r  number 

o f in tru s io n s  than  the  normal perso n , and t h i s ,  as w ell as th e  r e s u l t s  

concerning d is ta n ce  from th e  i n i t i a t i o n  of speech, le d  them to  an 

in te r p r e ta t io n  c o n s is te n t w ith  those  who propose an a t te n t io n a l  

d e f i c i t  in  sch izophren ia  as th e  main d e f i c i t .  A ccording to  the  

a u th o rs , th e  a t te n t io n a l  d e f i c i t  r e s u l te d  in  th e  i n a b i l i t y  of the 

sch izophren ic  to  r e a c t  to  words he had ju s t  u t te r e d ,  and th a t  an 

in d iv id u a l who i s  unable to  r e a c t  to  s tim u li remote in  tim e or space 

would have d i f f i c u l ty  in  communication.
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Cohen and Camhi ( 1968) used  a com pletely  d i f f e r e n t  teclm ique to  

look  a t  word communication in  sch izo p h ren ia  as compared w ith  normal 

s u b je c ts .  They used a communication ta sk  o f speaker and l i s t e n e r  

s k i l l s  in  which the speaker p rov ides th e  c lue  words to  d is tin g u is h  

r e fe re n t  from n o n -re fe re n t s t im u li ,  and th e  l i s t e n e r  guesses th e  

sp eak ers ' r e f e re n t  from each stim u lu s  a rra y  on the b a s is  of the  

speakers c lu e  words. For example, th e  speaker i s  given a card  w ith 

two words, one of which i s  u n d e rlin ed  ( f o r  in s ta n c e , "warm -  p r e t ty " ) .  

The speaker then  u t t e r s  a c lue  word ( f o r  in s tan ce  " sun") so th a t  the  

l i s t e n e r ,  who holds a card  on which th e  same two words appear b u t 

n e i th e r  i s  u n d e rlin ed , can guess th e  u n d erlin ed  word. There were 

fo u r  groups of s p e a k e r - l is te n e r  p a i r s ;  normal speakers and l i s t e n e r s ,  

normal speakers w ith  sch izophren ic  l i s t e n e r s ,  sch izophrenic  speakers 

w ith  normal l i s t e n e r s ,  and sch izophren ic  speakers and l i s t e n e r s .  

Sch izophren ic  speakers were s ig n i f ic a n t ly  i n f e r io r  to  normal sp eak ers , 

b u t sch izophren ic  l i s t e n e r s  were no d i f f e r e n t  from normal l i s t e n e r s .  

The au th o rs  suggest th a t  the a s s o c ia tiv e  re p e r to ire s  from which 

sch izophren ics s e le c t  v e rb a l responses a re  n o n -d ev ian t, b u t the  

s e le c t io n  p rocess i s  f a u l ty  in  sch izo p h ren ia .

C ontex tual e f fe c ts  in  sch izophren ia

In  1950 M ille r  and S e lfr id g e  dev ised  a r e c a l l  ta sk  fo r  an 

in v e s t ig a tio n  of th e  s t a t i s t i c a l  s t ru c tu re  of words in  c o n te x t. 

C ontex tual c o n s tra in t  i s  a t  i t s  h ig h e s t in  a passage of E n g lish  t e x t ,  

and a t  i t s  low est in  a passage of u n re la te d  words s e le c te d  a t  random. 

The ta sk  re q u ire s  su b jec ts  to  l i s t e n  to  seven passages of words 

(each  passage vary ing  in  amount o f c o n s tra in t)  in  tu rn  and a t  th e  

end of each passage to  v /rite  down th e  words he can remember. The
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fo llow ing  a re  examples of th e  2nd and 7 th  o rders  of co n tex tu a l 

c o n s t r a in t ,  re s p e c tiv e ly :

"Was he went to  th e  newspaper i s  in  deep and"

"Recognize h e r  a b i l i t i e s  in  music a f t e r  he 

scolded  him befo re"

M ille r  and S e lf r id g e  found th a t  th e  a b i l i t y  o f normal su b jec ts  to  

r e c a l l  th e se  passages im m ediately a f t e r  p re se n ta tio n  improved as the  

o rd er of approxim ation to  E n g lish  in c re a se d .

Lawson _et ad ( 1964) p re sen ted  th i s  ta sk  to  sch izo p h ren ics , o th e r 

p s y c h ia tr ic  p a t ie n t s ,  and normal s u b je c ts . A lthough th e  sch izophren ics 

were ab le  to  r e c a l l  sen tences of low co n tex tu a l c o n s tra in t  as w ell as 

th e  c o n tro l groups, th ey  fa re d  b ad ly  in  r e c a l l in g  sen tences of h ig h er 

c o n s t r a in t .  The au th o rs  conclude th a t  sch izophrenic  p a t ie n ts  seem 

unable to  u t i l i z e  th e  t r a n s i t io n a l  bonds between words which norm ally 

f a c i l i t a t e  th e  p e rcep tio n  of passages as an organized whole, and the  

au thors  see th i s  f a i l u r e  in  term s of an a t te n t io n a l  d e f i c i t .

In  1965, Triesman conducted a study  w ith  normal su b jec ts  where 

th e  su b je c ts  were re q u ire d  to  guess th e  nex t word in  a passage. 

Triesman found th a t  f o r  passages co n s tru c te d  by normal s u b je c ts ,  th e  

p ro b a b il i ty  of c o r re c t  guesses in c re a se s  w ith  th e  in c re a se  in  th e  

number of words in  the  passage being  con tinued . W illiam s ( I 966) in  

one of a s e r ie s  of experim ents fo r  a sse ss in g  th e  s e n s i t iv i ty  of 

sch izophren ics to  c o n tex tu a l c o n s t r a in ts ,  used a s im ila r  tech n iq u e ,

A sch izophren ic  su b je c t was asked to  add a word to  a w r it te n  s t r in g  

( e .g .  "The boy went to  th e  . The f i r s t  word was then  d e le te d

and a second su b jec t was asked to  add a word to  th e  fo u r  words 

p re sen te d . This was continued  w ith  a group of sch izophren ics  u n t i l  

50 words were c o lle c te d . A c loze  a n a ly s is  of th e  l i s t  used as a 

speech sample w ith  normal persons as judges was done. W illiam s
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found a d i f f e r e n t  r e s u l t  from Triesm an, i . e . ,  an in c re ase  in  th e  

number of words in  th e  passage made no d iffe re n c e  in  p ro b a b i l i ty  of 

c o r re c t  guesses.

In  a second experim ent, W illiam s ( I 966) found th a t  th e  

sch izo p h ren ics  could guess few er words in  a c loze  teclm ique using  

an a r t i f i c i a l l y  c o n stru c ted  sample than  a normal group of h o s p ita l  

s t a f f .  W illiam s concluded th a t  sch izophren ics  tend  to  make le s s  

use o f , o r to  ig n o re , th e  u su a l s y n ta c t ic a l  c o n s tr a in ts ,  and tend  

n o t to  in c re a se  t h e i r  perform ance th e  g re a te r  th e  amount of m a te ria l 

given them.

In  a th i r d  experim ent, W illiam s c o n stru c ted  a ta sk  w ith  l i s t s  

of words th a t  were ordered  in  th re e  ways: by sequences ( e .g .  y e a r , 

month, week, )by op p o sites  ( e .g .  . summer, w in te r: to p . )

and by an a lo g ies  ( e .g .  f i s h ,  swim; f r o g ,  le a p ; b i r d ,  . A sh o rt

and a long l i s t  were co n s tru c te d  f o r  each type of o rd e r . These 

l i s t s  were read  to  sch izophren ics and to  two groups o f normal 

s u b je c ts .  One normal group was te s te d 'u n d e r  time p re s su re , i . e . ,  

th ey  were le d  to  b e lie v e  th a t  a very  quick response was n ecessa ry .

The o th e r groups were to  respond in  a le i s u r e ly  manner. S ig n if ic a n t 

d if fe re n c e s  in  numbers of e r ro rs  were found between th e  normal and 

sch izophren ic  groups. The in te r e s t in g  f in d in g  was th a t  w hile le n g th  

of l i s t  c o n trib u te d  to  improved sco res in  th e  normal group under 

no tim e p re s su re , th e re  was no improvement w ith  lo n g e r l i s t s  f o r  

sch izophren ics o r f o r  th e  normal group under tim e p re s su re . W illiam s 

suggests th a t  th e  d iffe re n c e  in  th e  com pletion o f v e rb a l passages 

may be due to  th e  speed w ith  which incoming au d ito ry  s t im u li  a re  

d e a lt  w ith .

Two re c e n t experim ents invo lv ing  co n tex tu a l c o n s tra in ts  w ith
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sch izophren ics were conducted (Levy and Maxwell, I 968] ;

Raeburn and Tong, 196§)L Raeburn and Tong rep ea ted  th e  Lawson 

e t  a l  ( 1964) experim ent p re v io u s ly  m entioned, and found th a t  only 

s ix  out of 14 sch izophren ics f a i l e d  to  improve w ith  in c re a s in g  

degrees of co n tex tu a l c o n s t r a in t .  Lawson found th e  la c k  of 

improvement to  e x is t  m ainly w ith  hebephrenic sch izo p h ren ic s.

Raeburn and Tong suggest th a t  i n a b i l i t y  to  b e n e f i t  from co n tex tu a l 

c o n s tr a in t  in c re a se  i s  a sso c ia te d  w ith  a low vocabulary  le v e l  and 

w ith  psychomotor r e ta rd a t io n  in v o lv in g  a slower w r it te n  response . 

These au th o rs  argue th a t  slow er w ritin g  perm its g re a te r  memoiy 

decay. They could  n o t f in d  any evidence th a t  the  i n a b i l i t y  i s  

a s s o c ia te d  w ith  la ck  of d e lu s io n a l in te n s i ty  or le n g th  o f s ta y  

in  h o s p i ta l .

Levy and Maxwell te s te d  th e  e f f e c t  of in c re a s in g  c o n s tra in ts  

by th e  same method as Lawson _et ab (1 964) w ith  a group o f a c u te , 

f i r s t  adm ission sch izo p h ren ic s , a group of sev e re ly  depressed 

p a t ie n ts ,  and a non-psychotic  p a t ie n t  c o n tro l group. These groups 

were matched f o r  age and score  on th e  M ill H i l l  V ocabulary T e s t, 

and none of the  p a t ie n ts  were re c e iv in g  drugs. The r e s u l t s  confirm ed 

fin d in g s  th a t  sch izophren ics show impairment in  th e  a b i l i t y  to  make 

use of c o n tex tu a l cues in  comparison to  non-psychotic  p a tie n t  

c o n tro ls ,  b u t n o t in  comparison to  th e  d ep ressive  group, who 

perform ed s im ila r ly  to  th e  sch izo p h ren ic s .

Schizophrenic Word A sso c ia tio n s

In  1910 Kent and R osanoff compared word a s s o c ia tio n  responses 

of various p a th o lo g ic a l c a te g o rie s  w ith  norms e s ta b lis h e d  f o r  th e  

normal p o p u la tio n . The main f in d in g  in  108 cases diagnosed as ,
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dementia praecox was more unusual word a s s o c ia tio n  responses were 

given than  would he expected by th e  norms. Types of re a c tio n s  in  

th i s  group inc luded  c lang  a s s o c ia t io n s ,  a s so c ia tio n s  to  previous 

s t im u li o r to  p rev ious re sp o n ses , and neologism s,

Murphy (1923) t r i e d  to  c a te g o riz e  sch izophren ic  a sso c ia tio n s  

by r e la t in g  them w ith  th e  a s s o c ia tio n s  giyen by c h ild re n . The 

Woodrow-Lowell (1916) norms f o r  ch ild re n  in d ic a te  th a t  c h ild re n  tend  

to  make use of s y n ta c t ic a l  r e la t io n s h ip s  in  a s s o c ia tiv e  responses 

whereas a d u lts  ten d  to  g ive responses in  the  same gram m atical 

ca teg o ry . For example, given th e  stim ulus word "b la c k " , c h ild re n  

more o ften  respond w ith  " c a t" ,  and a d u lts  more o ften  respond w ith  

"w hite" * This f in d in g  has a lso  been re c e n tly  e s ta b lish e d  by Brown 

and Berko ( 196O), E rv in  ( I 96I )  and M cNeill ( 1966) .  Murphy th o u ^ t  

th a t  sch izophren ic  a s s o c ia tio n s  would be more l i k e  c h i ld re n 's  

a s s o c ia t io n s , b u t found n eg a tiv e  evidence f o r  th i s  p o s i t io n .  

Sch izophren ics used th e  same gram m atical category  even more o ften  

than  th e  g en era l p o p u la tio n  of normal a d u l ts .

Numerous s tu d ie s  have confirm ed th e  K ent-Eosanoff f in d in g  of 

uncommon a s so c ia tio n s  by sch izo p h ren ic s , Moran (1953) c o n tro lle d  

f o r  knowledge of th e  stim ulus words by having su b jec ts  define  the  

s tim ulus words p r io r  to  th e  a s s o c ia tio n  t e s t .  He found sch izophren ic  

a ss o c ia tio n s  s ig n i f ic a n t ly  l e s s  r e la te d  to  the s tim ulus words than 

were th e  a s s o c ia tio n s  of norm als. Johnson ^  sb ( 1964) found th a t  

although  sch izophren ics produced more uncommon responses in  a  f r e e  

a s s o c ia tio n  ta sk  than  normal s u b je c ts ,  th e  percen tage  of popular 

responses given to  each of a s e t  o f s tim ulus words by th e  normal 

group was h ig h ly  c o r re la te d  w ith  th e  percen tage of popu lar responses 

given to  th ese  stim ulus words by th e  sch izophren ic  group. The 

uncommon responses by sch izophren ics were a d d it io n a l to  th e  popular 

re sp o n ses.
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Sommer ^  al ( 196O) were in te r e s te d  in  th e  id ea  th a t  

sch izophren ic  a s so c ia tio n s  might be a sso c ia tio n s  to  a s s o c ia tio n s , 

i . e . ,  what appeared as a  response was th e  end l in k  of an a ss o c ia tiv e  

ch a in . They searched  f o r  responses which would be th e  common 

response to  th e  response most f re q u e n tly  expected from th e  o r ig in a l  

stim ulus word (by  n o rm als). They expected sch izophren ics  to  give 

th ese  words as a response more o fte n  than  norm als, b u t th is  

ex p ec ta tio n  was n o t borne o u t.

However, th ey  d id  f in d  th a t  th e  a s so c ia tio n s  of sch izophren ics  

were no t l i k e  those  of norm als, and a lso  th a t  th e  responses of 

sch izophren ics  were le s s  s ta b le  from one sess io n  to  ano ther using  

th e  same s tim u lus words. IFhen sch izophren ics and norm als were asked 

w hether they  b e lie v e d  th e i r  own responses were unusual o r common, 

sch izophren ics considered  th e i r  responses unusual more o ften  than  

norm als. Sch izophren ics d id  n o t b e lie v e  t h e i r  responses would be 

those  given by norm als, and appear to  be aware th a t  they  are  unusual.

In  ano ther study Sommer ^  a l  ( 1962) t r i e d  to  co n d itio n  

sch izophren ics  to  g ive  common word a s s o c ia t io n s , and a lc o h o lic s  were 

used as a c o n tro l group. The sch izophren ic  group showed l i t t l e  

response to  co n d itio n in g  whereas th e  a lc o h o lic s  cond itioned  q u ick ly . 

Maltzman _et ^  ( I 962) found th a t  normal su b je c ts  could n o t be 

con d itio n ed  to  g ive uncommon a s s o c ia t io n s .

In  1964 Moran _et a l  used a f a c to r  a n a ly tic  teclm ique w ith  various 

c la s s i f i c a t io n s  of word a ss o c ia tio n s  given  by sch izophren ics  and 

normal s u b je c ts .  Three predom inant f a c to r s  in  th e  c la s se s  of 

a s so c ia tio n s  were found f o r  b o th  sch izophren ics and norm als, and 

th e se  th re e  f a c to r s  were s ta b le  over rep ea ted  te s t in g  f o r  bo th  

groups. The fa c to r s  were ( I )  c o n c re te , o r fu n c tio n a l responses 

( e .g .  c h a ir— s i t ) ,  ( 2) co n cep tu a l, o r synonym responses

( e .g .  c h a ir—s to o l)  and ( 3 ) c o -o rd in a te  or c o n tra s t  responses
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( e .g .  b lack —w h ite ) . Moran ^  a l  suggest t l ia t  sch izophren ic  and 

normal su b jec ts  appear to  share  a common a s so c ia tiv e  s t ru c tu re .

Work on a s so c ia tio n s  in  sch izo p h ren ia  has shown th a t  

sch izophren ic  responses to  a s s o c ia tio n  ta sk s  a re  le s s  common than 

normal responses and more changeable from one sessio n  to  an o th e r.

These r e s u l t s  have u su a lly  been in te rp re te d  by in v e s t ig a to r s  to  

show th a t  sch izophren ics a re  more l ik e ly  to  allow  in tru s io n s  of 

i r r e le v a n t  o r extraneous s t im u li  in flu en ce  th e i r  perform ance, and 

thus have a d e fec t in  a t te n t io n .  However, i t  has a lso  been shown 

th a t  sch izophren ics produce a s im ila r  percen tage of popular responses 

as norm als, th a t  sch izophren ics appear to  be aware o f the  uncommonness 

of t h e i r  responses and th a t  sch izophren ic  and normal su b jec ts  seem to  

share  a common a s s o c ia t iv e  s tru c tu re  when a s so c ia tio n s  a re  c la s s i f i e d  

in to  c a te g o r ie s .

R e s t r a in t  of a sso c ia tio n s  and t e s t s  of overin c lu sio n

An h ypo thesis  in v o lv in g  an o v erly  f lu e n t  a s s o c ia tio n a l flo w , 

r a th e r  than an a t te n t io n a l  d e f i c i t  a ro se  out of in v e s t ig a t io n s  of 

methods used to  measure "o v erin c lu siv en ess"  in  sch izo p h ren ia .

In  1944, Cameron f i r s t  put forw ard th e  term  " o v e rin c lu siv e  

th ink ing" to  d e sc rib e  sch izophren ic  th in k in g . He conceived of th i s  

term  as meaning an i n a b i l i t y  to  p re serv e  conceptual b o u n d arie s , so 

th a t  id eas  which a re  only d is ta n t ly  r e la te d  to  a c e n tr a l  concept become 

in co rp o ra ted  in to  i t .

In  1953, E p s te in  p re sen ted  a t e s t  devised  to  a sse ss  o v e rin c lu siv e  

th in k in g . The t e s t  i s  composed of 50 item s, each c o n s is tin g  of a key 

word fo llow ed by f iv e  response words and th e  word "none". The su b je c t 

i s  in s t r u c te d  to  u n d erlin e  a l l  response words which d esig n a te  th in g s  

o r concepts re q u ire d  f o r  the  complete th in g  d e sc rib ed , e . g . ,

man. ^rms shoe h a t to es  head none. Each c o rre c t choice om itted
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scores one n n d e rin c lu sio n ; each in c o r re c t  choice s e le c te d  scores 

one o v e rin c lu s io n , E p s te in  found th a t  sch izophren ics  would u n d e rlin e  

more in c o r re c t  response words than  a group of normal su b jec ts  matched 

f o r  vocabulary  score on th e  S h ip ley -H artfo rd  S c a le . Since E p ste in  

matched h is  group of normals w ith  h is  sch izophren ic  group on the  

S h ip ley -H artfo rd  vocabulary , one might expect th e  two groups to  have 

understood th e  in s tru c t io n s  eq u a lly  w e ll .  However, th e  S h ip ley - 

H a r tf  ord vocabulary  t e s t  i s  a t e s t  of re c o g n itio n , l ik e  th e  synonyms 

t e s t  in  the  M ill H i l l  V ocabulary S c a le . I t  c a l l s  fo r  re c o g n itio n  and 

th e re  i s  evidence (Heim and W atts , I 967) th a t  re c o g n itio n  i s  e a s ie r  

than  r e c a l l  of word meanings. Both re c o g n itio n  and r e c a l l  a re  e a s ie r  

than  using  a word c o r re c t ly  in  a sen ten ce . S chizophrenics a re  o ften  

ab le  to  show th a t  th ey  have a rough id ea  of what a  word means and so 

do b e t t e r  on a re c o g n itio n  type o f vocabulary  t e s t  than on more 

s tr in g e n t  t e s t s  of understand ing  (G a th e rco le , I 965)* This means th a t  

th e  two groups were p o s s ib ly  n o t matched f o r  th e  re le v a n t a sp ec t of 

v e rb a l a b i l i t y .

L a te r  s tu d ie s  u s in g  Epstein* s t e s t  have produced da ta  showing 

sch izophren ics having m arkedly h ig h e r o v e rin c lu sio n  sco res than  

E p s te in 's  sch izophren ics ( Payne, ^  a l  1959; Payne and H ew le tt, I 96O). 

There may be s e v e ra l reasons f o r  t h i s ,  e .g .  type of p a t ie n t ,  t e s t e r ,  e tc .  

One im portan t reason  may be th a t  E p s te in  had matched h is  sch izophren ics  

w ith  h is  norm als f o r  t h e i r  a b i l i t y  to  u n d e rlin e  th e  re le v a n t word in  

th e  S h ip ley -H artfo rd  vocabulary  s c a le  -  a t e s t  n o t very  d i f f e r e n t  from 

th e  in c lu s io n  t e s t  i t s e l f .  I t  may be th a t  the  groups were matched on 

th e  very  v a r ia b le  to  be te s te d .

The r e s u l t s  o f Payne a t  ab (l9 5 9 ) and Payne and H ew lett ( 196O) as 

w e ll as E p s te in  (l955) a re  a l l  in  the p re d ic te d  d i r e c t io n .  That i s .



25

sch izophren ics re tu rn  h ig h er in c lu s io n  scores than  normals and n e u ro tic s . 

However, a group of p a t ie n ts  undergoing sp in a l op era tio n s  f o r  various 

d isk  le s io n s  te s t e d  by Choppy and Eysenck as w ell as a group of

dep ress iv es  t e s t e d  by Payne and H ir s t  (1957) gave mean in c lu s io n  scores 

g re a te r  than  th e  mean of E p s te in ’ s sch izophren ics and about th e  same as 

Payne and H ew lett*s sch izo p h ren ic s .

The perform ances of sch izophren ic  p a t ie n ts  on th is  t e s t  suggest 

th a t  some of them, p a r t i c u la r ly  those  w ith  d iso rd e red  th in k in g , do no t 

co n cen tra te  on th e  ta s k  b u t  m erely u n d erlin e  in d is c r im in a te ly  (G-athercole 

19^5)0  As w ith  the  c h ild re n  d esc rib ed  by L u ria  ( 1961) th e  im pelling  

a sp ec t of th e  in s tru c t io n s  ( to  u n d e rlin e ) i s  dominant over th e  

r e s t r a in in g  a sp ec t ( i . e .  n o t to  u n d e rlin e  c e r ta in  w ords). L u ria  

d e sc rib e s  how a t  a c e r ta in  s tag e  of development a c h i ld  a ss im ila te s  

th e  im p e llin g  a sp ec t of an in s t r u c t io n  b efo re  he tak es  n o tic e  of th e  

r e s t r a in in g  a sp e c t. Thus in  a  s i tu a t io n  where th e  c h ild  i s  re q u ire d  

to  squeeze a b a llo o n  when a l i g h t  goes on, he m erely beg ins to  squeeze 

w hether th e  l i g h t  goes on o r n o t .  This work shows th a t  the  im p e llin g  

o r i n i t i a t i n g  a sp ec t of th e  in s tru c t io n s  i s  dominant over th e  

r e s t r a in in g  or in h ib i to r y  a sp e c t.

I t  appears th a t  f a c to r s  o th e r  than  o v e rin c lu sio n  may opera te  in  

determ ining  a persons score  on th e  E p s te in  t e s t ,  a lthough o v e rin c lu sio n  

may a lso  be in v o lv ed .

Payne has conducted a number o f experim ents on o v e rin c lu s io n . In  

I 9ÔO ( Payne and H ew lett) a study  was re p o rte d  in  which a number of t e s t s  

were adm in istered  to  groups of norm als, n e u ro tic s ,  dep ressiv es  and 

sch izo p h ren ic s . Measures of c o n c re ten ess , o v e rin c lu s io n , r e ta rd a t io n ,  

and psychoticism  were de riv ed  from th e  b a t te r y  of t e s t s .  This s tudy  

s e t  out to  determ ine w hether o v e rin c lu sio n  was an abnorm ality  s p e c if ic  

to  sch izo p h ren ia , or whether i t  i s  a g en era l c h a r a c te r i s t ic  of p sych o tic
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p a t ie n t s .  I t  a lso  sought to  determ ine whether or no t t e s t s  of 

o v e rin c lu sio n  in te r e o r r e la te  s ig n i f ic a n t ly ,  and thus measure some 

f a c to r  in  common, and to  dem onstrate th a t  th e  f a c to r  shared  by these  

t e s t s  d i f f e r e n t ia te s  sch izophren ics from th e  o th e r groups. The 

n e u ro tic  and normal groups were shown n o t to  be s ig n if ic a n t ly  

d i f f e r e n t  in  term s o f fa c to r s  derived  from a f a c to r  a n a ly s is  of 

th e  s ix ty -e ig h t  measures ob ta ined  from the  b a t te r y  of t e s t s .  The 

two psych o tic  groups were then  combined and shown to  d i f f e r  

s ig n i f ic a n t ly  from the  combined norm als and n e u ro tic s . F in a l ly ,  

th e  sch izophren ic  and d ep ressive  groups were found to  be s ig n if ic a n t ly  

d i f f e r e n t ,

A f a c to r  was then a r r iv e d  a t ,  which was the  b e s t  d i f f e r e n t i a to r ,  

and which was regarded  as th e  o v e rin c lu sio n  f a c to r .  This seems 

reasonab le  s in ce  those t e s t s  which had the  h ig h est load ings on th i s  

f a c to r  were those  regarded  on th e o r e t ic a l  grounds as measures of 

o v e rin c lu siv e  th in k in g . In  a l a t e r  paper, ( Payne and F r ie d la n d e r , 

1962) th e  th re e  t e s t s  which were s a id  to  have th e  h ig h e s t load in g s  

on the  f a c to r  of o v e rin c lu sio n  were p resen ted  as a b a t te r y  fo r  

c l in i c a l  u se .

G-athercole ( I 965) makes a case fo r  the  view th a t  th i s  f a c to r  

i s  n o t one of o v e rin c lu sio n  and th a t  th e  b a t te r y  of t e s t s  do not 

p rov ide a measure of o v e rin c lu siv e  th in k in g . I t  seems more 

a p p ro p ria te  to  la b e l  th e  f a c to r  one of r e s t r a i n t  or in h ib i t io n  of 

a c tio n . High scores a re  re tu rn ed  by people who continue to  s o r t  

th e  o b jec ts  in  th e  O bject C la s s if ic a t io n  T e s t, who con tinue  to  ta lk  

in  the  Proverbs T e s t, and who continue to  hand over o b jec ts  in  th e  

G oldstein  O bject S o rtin g  T e s t, The measure which had th e  h ig h e s t 

s a tu ra tio n  on th e  o v e rin c lu sio n  f a c to r  was th e  t o t a l  number of
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responses in  the  Shaw T e s t, which i s  again  a measure of a person*s 

i n a b i l i t y  to  s top  doing som ething.

The o v e rin c lu sio n  f a c to r  was defined  as one which d i f f e r e n t ia te d  

between the  sch izophrenic group and th e  depressive  group. One might 

expect on c l i n i c a l  grounds th a t  depressed  p a t ie n ts  would give up 

responding a t  an e a r l i e r  s tag e  than  sch izo p h ren ics . One might a lso  

expect th a t  re ta rd e d  p a tie n ts  w i l l  score low on th e  o v e rin c lu sio n  

f a c to r ,  and th i s  i s  the  ca se . The ten  sch izophren ics  who had h ig h er 

re ta rd a t io n  sco res  than the  most re ta rd e d  normal were compared w ith  

th e  r e s t  of th e  sch izophren ics who were w ith in  th e  normal range.

The abnorm ally re ta rd e d  sch izophren ics had a s im ila r  mean over

in c lu s io n  score  as the  normal s u b je c ts ,  whereas th e  n o n -re ta rd ed  

sch izophren ic*s mean o v e rin c lu sio n  score  was very  h ig h . In  a  l a t e r  

paper ( Payne, ^  19^3 ) i t  was found th a t  chronic sch izophren ics

who a re  re ta rd e d  a re  found to  have low o v e rin c lu sio n  sco re s .

In  view of the  above ev idence, G athercole (19&3) concludes th a t  

" th e  b a s is  of a high score  on Payne* s t e s t  seems to  be th e  a b i l i t y  to  

a s s o c ia te  f r e e ly  to  the  s t im u li  p resen ted  to  th e  p a t ie n t .  I t  i s  

t h i s  flu en cy  of a sso c ia tio n s  which appears to  be measured r a th e r  

than  a f a i lu r e  to  m ain tain  concep tual boundaries” , G athercole a lso  

o f f e rs  an a l te rn a t iv e  d e s c r ip t io n , " s t r i c t l y  speaking i t  i s  n o t th e  

flu en cy  of a s so c ia tio n  which i s  be in g  measured, b u t th e  i n a b i l i t y  to  

r e s t r a in  responses produced by th i s  f lu en cy ."

In  1967, C raig  re v ise d  th e  E p s te in  t e s t  f o r  o v e rin c lu siv en ess  in  

such a way as to  c o n tro l the  cho ices o th e r  than th e  c o rre c t responses 

o r " e s s e n tia ls "  as to  w hether th ey  were c lo se  o r remote a s so c ia tio n s  as 

ranked by co lleg e  s tu d e n ts . He found th a t  sch izophren ics tended to  

u n d erlin e  the  c lo se  f a r  more than th e  remote a s s o c ia t io n s , as w e ll as 

th e  e s s e n t ia l  ( o r  c o rre c t)  words, whereas normal su b je c ts  u n d e rlin ed
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m ostly  the  e s s e n t ia l s  and a few of th e  c lo se  a s s o c ia t io n s . This 

in d ic a te s  th a t  th e  flu en cy  o f a s s o c ia t io n , o r i n a b i l i t y  to  r e s t r a in  

a s s o c ia t io n s , proposed by G ath erco le , may have some l im i t s ,  i , e ,  i t  

may be r e la te d  to  a s s o c ia tio n a l p rox im ity  f o r  sch izo p h ren ic s.

Schizophrenic choice of meaning

There has been a long t r a d i t i o n ,  m ainly based on proveih 

in te r p r e ta t io n  by sch izo p h ren ics , th a t  sch izophren ics a re  more 

co n cre te  and l i t e r a l  in  t h e i r  in te r p r e ta t io n s  than normal su b jec ts  

(Benjam in,

In  1960 Chapman devised  a ta s k  in  which sch izophren ic  su b je c ts  and 

normal su b jec ts  chose meanings f o r  words which could be l i t e r a l  or 

f ig u r a t iv e .  For example, su b jec ts  were re q u ire d  to  choose one of th e  

fo llo w in g  in  each group;

David tu rn ed  yellow  when he faced  th e  enemy,

A, David became cowardly,

B. David became hungry,

£ .  David* s sk in  became d isco lo red .

Miss Bailey* s i l l n e s s  tu rn ed  h e r ye llow ,

A, M iss B a ile y  became cowardly,

B, Miss B a iley  became hungry,

£ ,  M iss B ailey* s sk in  became d isco lo red .

I n  th e  f i r s t  example th e  ap p ro p ria te  response i s  f ig u r a t iv e ,  and in  th e

second, l i t e r a l .  Chapman found th a t  sch izophren ics made more e r ro rs  o f 

bo th  ty p e s , b u t th a t  th e  p ro p o rtio n  of l i t e r a l  m is in te rp re ta t io n  of 

words was much g re a te r ,  E lise o  (19^3) r e p l ic a te d  Chapmans study  b u t 

c o n tro lle d  f o r  vocabulary  le v e l  and le n g th  o f h o s p i ta l iz a t io n .  He 

found no s ig n if ic a n t  d iffe re n c e s  between sch izophren ics  and normal

s u b je c ts .
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In  Chapman ^  ^  suggested  th a t  sch izophren ics  make th e  

same types of e r ro rs  as norm als, b u t to  a g re a te r  degree, and th a t  

sch izophren ic  e r ro rs  o ften  invo lve words which have more than  one 

meaning* Chapman ^  ^  co n jec tu red  th a t  in  such cases a response 

b ia s  e x is t s  f o r  one of th e  m eanings. I f  a weaker meaning response 

i s  a p p ro p r ia te , normal persons can u t i l i z e  th e  con tex t to  s e le c t  th e  

weaker b u t more a p p ro p ria te  resp o n se , b u t sch izophren ics a re  unable 

to  do th i s  due to  paying le s s  a t te n t io n  to  the  co n tex tu a l cues.

Chapman e t  ^  ( 1964) d id  two experim ents to  t e s t  th i s  th eo ry .

In  one, th e y  s e le c te d  words which had more than  one meaning, A 

measure of th e  r e la t iv e  s tre n g th  of th e  two meanings was ob ta ined  

by p re sen tin g  th e  l i s t  to  a group of normal judges to  r a t e ,  A t e s t  

was then  c o n stru c ted  which used th ese  words in  c o n tex t. F o r example:

When th e  farm er bought a herd  o f c a t t l e ,  he needed a new pen,

A, He needed a new w rit in g  implement,

B, He needed a new fenced  en c lo su re ,

£ .  He needed a new p ick -up  tru c k .

The p ro fe s so r  loaned  h is  pen to  B arbara,

A, He loaned h e r  a  p ick -up  tru c k ,

B, He loaned h e r  a w ritin g  implement, 

jC, He loaned h e r a fenced  en c lo su re .

In  th e  f i r s t  example th e  ap p ro p ria te  answer i s  th e  weaker meaning, in  

th e  second example i t  i s  th e  s tro n g e r  meaning. Sch izophren ics 

m is in te rp re te d  more in  s i tu a t io n s  where th e  p roper response v/as th e

weaker. The au th o rs  b e lie v e  th a t  t h i s  i s  because of th e  response 

b ia s  to  th e  s tro n g e r  response .

The second experim ent by Chapman e t  ^  ( 1964) exp lored  th e

p o s s ib i l i ty  th a t  th e  sch izophren ic  groups had l o s t  th e  weaker meaning



30

responses a l to g e th e r .  S ub jec ts  were given a m u ltip le  choice 

vocabulary  t e s t  on double meaning words in  which s tro n g  and weak 

meaning were se p a ra te ly  te s te d  w ith  th re e  in c o rre c t a l te r n a t iv e s .  

There was no d iffe re n c e  between normal and sch izophren ic  s u b je c ts .  

Both groups made more e r ro rs  on weak meaning resp o n ses.

The above s tu d ie s  have d esc rib ed  and in v e s t ig a te d  some fa c to r s  

in  speech p roduction  in  sch izo p h ren ia . W ith th e  excep tion  of th e  

Chapman ( I 960) and Chapman ^  a l  ( 1964) experim ents on schizophrenic 

choice of meaning, noth ing  cou ld  be found in  the  l i t e r a t u r e  which 

d i r e c t ly  in v e s t ig a te s  th e  re c e p tiv e  s id e  of language, which i s  the  

approach to  be used in  t h i s  t h e s i s ,  and which vd.ll be d esc rib ed  in  

a  f u r th e r  s e c tio n  of th e  In tro d u c tio n ,

The in v e s t ig a to r s  of language d e fic ie n c y  in  sch izophren ia  

d esc rib ed  thus f a r  d id  no t delve deeply in to  the  th e o re t ic a l  a sp ec ts  

of th e  mechanisms underly ing  th e  d e fic ie n c y , a lthough  some of th e  

in v e s t ig a to r s  have adopted a  th eo ry  to  exp lain  t h e i r  d a ta , th e  most 

popu lar c u rre n t exp lana tion  being  one invo lv ing  an impairment in  th e  

mechanisms of s e le c t iv e  a t te n t io n .

O ther exp lana tions or th e o r ie s  to  account f o r  d e fe c ts  in  th e  

behav iour of sch izophren ics have been: (1 ) sensory  o v e ra ro u sa l,

( 2) speed of th e  communication p ro cess , ( 3) s e r i a l  in v a l id a t io n ,  

d eriv ed  from co n tin u a l double-b ind  non-rein fo rcem en t, and (h ) f a u l ty  

lo g ic a l  th in k in g . These a re  d esc rib ed  below.
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L ite ra tu re  on Experim ents Designed to  Support 
T heories of Schizophrenic D e f ic it

A tte n tio n a l d e f i c i t

Work in  th i s  a re a  o r ig in a te d  from su b je c tiv e  re p o r ts  of experiences 

by sch izophren ic  p a t ie n ts .  Two papers (Chapman and McGhie, 1963;

McGrhie and Chapman, I961) d esc rib e  recorded  in te rv iew s w ith  

sch izophren ics which suggested  to  th e  au tho rs  th a t  many of th e  

p a t ie n t*3 symptoms arose  from an i n a b i l i t y  to  d i r e c t  t h e i r  a t te n t io n  

fo c a l ly  as re q u ire d  in  normal co n ce n tra tio n . For example, one p a tie n t  

said^"Yfhen people t a lk  to  me now i t ' s  l i k e  a  d if f e r e n t  k ind  of language. 

I t ' s  too much to  ho ld  a t  once. My head i s  overloaded and I  c a n 't  under

s tan d  what th ey  say . I t  makes you fo rg e t  what you 've ju s t  heard  because 

you c a n 't  g e t hearing  i t  long enough. J u s t  words in  the  a i r  u n le ss  you 

can f ig u re  i t  out from t h e i r  fa c e s ,"  (icC h ie  and Chapman, I 961) ,  and 

from ano ther p a t ie n t ,  "You can h ear th e  word, b u t what a c tu a l ly  th e  word 

means tak es  i t s  tim e in  coming in .  You have got to  f in d  out th e  meaning 

of th e  sen ten ce , I  have to  sea rch  c a re fu l ly ,"  (Chapman and McGhie,1963) • 

A lthough th e  above examples and o th e r examples in  th e se  two papers 

could  be in te rp re te d  as in d ic a tin g  a d e fe c t in  th e  amount o f tim e needed 

to  p rocess incoming s t im u li ,  th e  au th o rs  chose to  in te r p r e t  them in  terms 

of a t te n t io n a l  d e fe c ts  in v o lv in g  a d e fic ien c y  in  th e  " f i l te r  mechanisms" 

d iscovered  by Broadbent (1 9 5 8 ), and to  in v e s t ig a te  th e  e f f e c ts  of 

d is t r a c t io n  on th e  perform ance o f sch izophren ics  and o th e r p a t ie n ts .

The te s t in g  techn iques used in  th e se  in v e s t ig a tio n s  can be 

grouped in to  two c a te g o r ie s ,  ( I )  T es ts  examining th e  e f f e c t  o f 

a u d ito ry  and v is u a l  d is t r a c t io n  on th e  p a tien ts*  psychomotor perform ance 

(McGhie, _et ^  1965b), This invo lved  s tan d a rd  psychomotor t e s t s  (key  

tap p in g , b u tto n  push ing , c i r c l e  maze, punchboard) w ith  and w ithou t
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m o d ifica tio n s  f o r  v isu a l o r a u d ito ry  d is t r a c t io n  (reco rd ed  i r r e g u la r  

metronomic rhythm fed  in  through earphones f o r  a u d ito ry  d is t r a c t io n ,  

o r randomly f la s h in g  l ig h t s  around th e  s tim ulus f o r  v isu a l d i s t r a c t io n ) .  

( 2) T es ts  designed to  a sse ss  th e  e f f e c t  of v is u a l and a u d ito ry  

d is t r a c t io n  on immediate r e c a l l  (McGhie e t  a l  1965a)# The main technique 

was to  p re sen t th e  p a t ie n t  w ith  in fo rm a tio n , u s u a lly  c o n s is tin g  of a 

s e r ie s  o f ra p id ly  p resen ted  d ig i t s  or l e t t e r s ,  p resen ted  v is u a l ly  or 

o r a l ly ,  to g e th e r  w ith  a  s im ila r  s e r ie s  of i r r e le v a n t  in fo rm ation  (such  

as d ig i t s  o r l e t t e r s  in  a d i f f e r e n t  voice f o r  a u d ito ry  d is t r a c t io n ,  and 

d ig i t s  o r l e t t e r s  which appeared on th e  p e rip h ery  of th e  re le v a n t v is u a l 

item  f o r  v is u a l  d i s t r a c t io n ) .  The p a tien ts*  ta sk  was to  observe and 

re p o r t  th e  re le v a n t s e r ie s ,  vfhile ig n o rin g  th e  i r r e le v a n t  in fo rm atio n .

In  some of th e  t e s t s ,  th e  re le v a n t and i r r e le v a n t  in fo rm ation  were bo th  

p re sen ted  in  th e  same a u d ito ry  m odality , w hile in  o th e rs , two sensory  

m o d a litie s  were invo lved . A lso in c luded  was a t e s t  where th e  su b jec t 

was re q u ire d  to  in te g ra te  a s e r ie s  of s tim u li p re sen ted  in  a l te rn a t in g  

sensory  m o d a litie s .

On th e  psychomotor t e s t s ,  th e  sch izophren ic  group perform ed worse 

than  th e  noimal c o n tro ls  b o th  in  b a s ic  performance and under th e  

in flu en c e  of au d ito ry  and v isu a l d is t r a c t io n .  The e f f e c ts  of 

d is t r a c t io n  d id  n o t d i f f e r e n t ia te  between sch izophren ics  and o th e r 

c o n tro l groups.

On the  immediate r e c a l l  t e s t s  which re q u ire d  th e  su b jec t to  

a t te n d  s e le c t iv e ly  to  a u d ito ry  in fo rm a tio n , th e  sch izophren ic  p a t ie n ts  

were c le a r ly  d is tin g u ish e d  by t h e i r  v u ln e ra b i l i ty  to  b o th  a u d ito ry  and 

v is u a l d is t r a c t !o h .  Where th e  su b je c ts  were re q u ire d  to  a tte n d  

s e le c t iv e ly  to  v is u a l in fo rm ation  re q u ir in g  immediate r e c a l l ,  th e  

e f f e c t  of d is t r a c t io n  was le s s  marked, and d id  n o t d i f f e r e n t ia te  the  

sch izophren ics from th e  o th e r p a t ie n t  c o n tro l groups. However,
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McGhie ^  a l  ( 1965a) exp la in  th a t  th e  d a ta  rev ea led  th a t  th e  neg ativ e  

r e s u l t s  of d is t r a c t io n  on th e  v is u a l t e s t s  were p a r t i a l l y  due to  the  

s ig n i f ic a n t ly  poorer perform ance of sch izophren ic  p a t ie n ts  on a l l  

ta sk s  in v o lv in g  v isu a l p e rc e p tio n . The low scores of th e  sch izophren ic  

p a t ie n ts  on th e  b a s ic  ta sk  o f th e  v isu a l t e s t s  tended to  mask the 

e f fe c ts  o f d is t r a c t io n ,  Tliis d iffe re n c e  betiveen th e  b a s ic  a u d ito ry  

and v is u a l  performance of the sch izophren ic  p a t ie n ts  was again  n o tic e ab le  

in  th e  a u d ito ry  v isu a l in te g ra t io n  t e s t  v/here th e  su b jec t was re q u ire d  

to  in te g ra te  in form ation  p resen ted  in  two m o d a litie s . A lthough o v e ra ll  

perform ance of th e  sch izophren ics was s ig n if ic a n t ly  poorer than  th a t  of 

a l l  o th e r groups, th e i r  e r ro r s  tended to  be confined to th e  v is u a l 

component of th e  t e s t .

In  1967, Lawson _et a l  re p e a te d  th e  experim ents a sse ss in g  v isu a l 

and a u d ito ry  d is t r a c t io n  on sh o rt term  memory, w ith  normal s u b je c ts , 

e p i l e p t i c s ,  a r t e r io s c le r o t i c s ,  and sch izo p h ren ics , The same r e s u l t s  

were found f o r  sch izophren ics as in  I 965,  and e p i le p t ic s  and 

a r te r io s c le r o t i c  p a t ie n ts  a lso  proved to  be as d i s t r a c t ib le  as 

sch izophren ics and vriLth th e  same m odality  d if fe re n c e .

Two o th e r in v e s t ig a tio n s  invo lv ing  d is t r a c t i b i l i t y  showed a 

d iffe re n c e  between sch izophren ics  and o th e r c o n tro l g roups, Ludv/ig 

^  ^  ( 1963) measured a u d ito ry  re c o g n itio n  th re sh o ld s  f o r  words w ith  

and w ithout a d is t r a c t in g  n o ise  background ( a  20 d ec ib e l to n e ) .  They 

found no d iffe ren c e  between sch izo p h ren ic s , o th e r p s y c h ia tr ic  p a t ie n t s ,  

and h o s p ita l  employees w ithou t th e  n o is e , b u t under th e  n o ise  c o n d itio n , 

th re sh o ld s  f o r  b o th  p a t ie n t  groups were s ig n i f ic a n t ly  h ig h er than  f o r  

h o s p i ta l  employees. In  a s im ila r  v is u a l ta s k ,  p re sen tin g  words v is u a l ly  

w ith  and w ithou t v is u a l n o is e , th e re  was no d iffe re n c e  between the  th re e  

groups w ithout v is u a l n o is e , b u t w ith  n o ise  ( l i k e  snow on te le v is io n )  

th e  sch izophren ics showed s ig n i f ic a n t ly  g re a te r  th re sh o ld  e le v a tio n  than  th e  

o th e r  two groups. The non-sch izophren ic  p a t ie n ts  f e l l  between th e  h o s p i ta l
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employees and th e  sch izophren ics in  th re sh o ld  le v e l .  S t i ls o n  and 

K opell ( 1964) found the  same r e s u l t s  in  a s im ila r  v isu a l ta s k .

S e le c t iv e  a t te n t io n  has a lso  been s tu d ie d  in  normal s u b je c ts .

Using ta sk s  of d ic h o tic  l i s te n in g  ( i . e .  d i f f e r e n t  messages played  

in to  th e  two ears  by means o f earphones) Triesman ( 1964a) examined 

th e  e f fe c ts  of d if f e r e n t  types of competing m essages. When th e  

competing messages were in  d i f f e r e n t  languages, she found more 

d i f f i c u l t y  in  th e  shadowing (o r  re p e a tin g  back) performance of th e  

re le v a n t message when bo th  languages were known to  th e  su b je c t than 

when one language was unknown. She a lso  d iscovered  th a t  e f f ic ie n c y  

of shadowing decreased as th e  in fo ra a t io n  r a t e  in  th e  passage to  be 

rep ea ted  in c re ase d  (Triesm an, I 965) .  Furtherm ore, Triesman ( 1964b) 

showed th a t  su b jec ts  n o tic e d  i f  the  i r r e le v a n t  message was id e n t ic a l  

to  th e  s e le c te d  one bu t a few seconds out of s te p , and th a t  su b je c ts  

n o tic e d  a change in  voice o r a change in  th e  language used in  the  

r e je c te d ,  o r i r r e le v a n t  message* S u b jec ts  a lso  n o ticed  i f  t h e i r  own 

name was mentioned in  th e  i r r e le v a n t  message. Triesman p u ts  forw ard 

th e  hypo thesis  th a t  th e  f i l t e r  mechanism a c ts  by a t te n tu a t in g ,  ra th e r  

than  b lock ing  out i r r e le v a n t  s ig n a ls .

Eagle and O rto ff ( I 967) gave normal su b jec ts  a s in g le  p re se n ta tio n  

of a l i s t  o f words, w ith  in s tru c t io n s  to  t r y  to  memorize them under two 

d i f f e r e n t  co n d itio n s : (a )  fo c a l  a t te n t io n ,  and (b) w hile  s im ultaneously  

perform ing ano ther ( d is t r a c t io n )  ta sk  of a psychomotor ty p e . Performance 

under th e  d is t r a c t io n  co n d itio n  showed more re c o g n itio n  e r ro rs  based  on 

aco u s tic  s im i la r i ty  (c lan g  e r ro rs )  than under th e  fo c a l a t te n t io n  

c o n d itio n . The au tho rs  hypothesize  th a t  reduced a t te n t io n  tends to  

b lock  a n a ly s is  of incoming s t im u li ,  and th a t  s t im u li in  th e  d is t r a c t io n  

co n d itio n  a re  s to re d  in  memory p r im a rily  on th e  b a s is  o f assonance.

To sum up, re sea rc h  in  th e  a rea  o f a t te n t io n  has re v ea led  th a t
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sch izophren ics a re  more d i s t r a c t ib le  than  normal su b jec ts  and o th er 

p a t ie n ts  on ta sk s  in v o lv in g  immediate r e c a l l  of a u d ito ry  s t im u li ,  

b u t n o t on sim ple psychomotor ta s k s .  A lso , th e  v isu a l re c o g n itio n  

th re sh o ld  by sch izophren ic  p a t ie n ts  i s  h ig h e r than  normal su b jec ts  

and non-psychotic  p a tie n ts  when th e re  i s  a n o ise  background, bu t no 

d iffe re n c e s  a re  found between th e  groups when th e re  i s  no n o ise  

background. Research in to  a t te n t io n  w ith  normal su b jec ts  suggests 

th a t  the  f i l t e r i n g  mechanism may a tte n u a te  o r analyze a l l  incoming 

s tim u li  b e fo re  r e je c t in g  i t ,  r a th e r  than  a c tin g  as a sim ple b lock ing  

mechanism. A lso , a u d ito ry  s tim u li s to re d  under co n d itio n s  of 

d is t r a c t io n  may be s to re d  on th e  b a s is  of assonance.

O verarousal

Work in  th i s  a rea  began w ith  th e  suggestion  by Pavlov (1941) 

th a t  th e  sch izophren ic  possesses  a "weak nervous system ". For 

w estern  read ers  th e  fe a tu re s  of th i s  type of nervous system a re  

summarized by Gray ( 1964) as fo llow s:

"The weak nervous system i s  more s e n s i t iv e  than  th e

stro n g : i t  beg ins to  respond to  s ig n a ls  a t  stim ulus

in te n s i t i e s  which a re  in e f f e c t iv e  f o r  the  s tro n g

nervous system ; throughout th e  stim ulus in te n s i ty

continuum i t s  responses a re  c lo se r  to  i t s  maximum

le v e l  of responding than  th e  responses of the

s tro n g  nervous system and i t  d isp lay s  i t s  maximum

response , o r th e  response decrement which fo llow s 
maximum

th is /  a t  low er i n t e n s i t i e s  than  th e  s tro n g  nervous 

system ".

In  th e  weak nervous system p ro te c tiv e  in h ib i t io n  i s  developed a t  

an e a r ly  stage  and le ad s  to  a "break ing  of th e  law of s tren g th "  so
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th a t  s tro n g  s tim u li  e l i c i t  weak responses of the  same magnitude as 

weak s tim u li  (Lynn, I 966) ,  In  a re a c tio n  time experim ent (Venables 

and T iza rd , 1956) v is u a l s t im u li over a la rg e  range in  in te n s i ty  

were p re sen ted  to  chronic non-paranoid  sch izophrenic p a t ie n ts .  On 

th e  f i r s t  occasion of t e s t in g ,  s tim u li  o f moderate in te n s i ty  

produced maximum response speed. There was a decrease in  speed 

when s tim u li of maximum in t e n s i t i e s  were used. The Pavlovian  

n o tio n  of th e  b reak in g  of th e  law of s tre n g th  in  a weak nervous 

system was thus confirm ed. However, on th e  second occasion o f 

t e s t i n g ,  th e re  was an o v e r -a l l  slowness of response , b u t no 

in d ic a t io n  of th e  re v e rs a l  of th e  law of s tre n g th .

Gray ( I 967) has r e - in te r p r e te d  th e  s tre n g th  of th e  nervous 

system in  term s of a ro u sa l concep ts , and suggests th a t  th e  weak 

nervous system d isp lay s  h igh  a r o u s a b i l i ty .  The suggestion  which 

was put forw ard to  ex p la in  th e  la c k  of re v e rs a l  of th e  law of s tre n g th  

on th e  second occasion o f t e s t in g  by Venables and T iza rd  (1956) i s  

s im ila r  to  Gray* s in te r p r e ta t io n :

"On th e  f i r s t  occasion in  an u n fa m ilia r  s i tu a t io n  

su b je c ts  were apprehensive and in  a s ta t e  of 

co n sid e rab le  em otional e x c i ta t io n .  The e x c ita t io n  

r e s u l t in g  from th e  stim ulus l ig h t s  superimposed on 

t h i s  g en era l e x c ita t io n  became * u ltra-m arg in al*  in  

s tre n g th  and r e s u l te d  in  th e  paradox observed. On 

th e  second occasion of te s t in g  th e  su b jec ts  were 

more f a m il ia r  w ith  th e  s i tu a t io n  and the  t o t a l  

e x c ita t io n  d id  n o t reach  u ltra -m a rg in a l s tr e n g th " .

In  a f u r th e r  experim ent (V enables and T iz a rd ,1958) on th e  

re a c tio n s  of sch izophren ic  p a t ie n ts  to  a range of a u d ito ry  s tim u li  up
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to  115 d ec ib e ls  in  in t e n s i ty ,  and of a la rg e  range of freq u en c ies  

and a lso  w hite  n o is e , th e re  was no evidence on any occasion of a 

r e v e rs a l  of th e  law of s tre n g th .

T h is i s  r e la te d  to  what has been c a lle d  "segm ental se t"  by 

Calloway ^  a l  ( I 968) .  These au th o rs  found th a t  on normal s u b je c ts ,  

two s l i g h t ly  d i f f e r e n t  tones (such  as 6OO cy cles  per second and 1000 

cy c les  p e r second) when re p ea ted  over and over again  in  a haphazard 

s e r ie s  w ithou t meaning a re  qu ick ly  t r e a te d  as background, and th a t  

th e  normal b ra in  t r e a t s  th e  tones in  the  same way, and y ie ld s  th e  

same evoked sca lp  response to  th e  two tone s tim u li a f t e r  th e  f i r s t  

few stim u lus p re s e n ta t io n s . However, non-paranoid  sch izophren ics 

con tinue to  evoke d i f f e r e n t  sca lp  EEG responses to  th e  two to n e s , 

a lthough  p aran o id  sch izophren ics  r e a c t  l ik e  norraal s u b je c ts , Calloway 

e t  a l  c laim  th a t  t h i s  con tinued  d iffe re n c e  in  evoked response to  two 

m eaning less, sim ila.r s t im u li  in d ic a te s  th e  ex is ten ce  of segm ental 

s e t s ,  so th a t  d i f f e r e n t  ro u te s  of n e u ra l p rocessing  a re  being  used 

by th e  b r a in ,  and normal g e n e ra liz a tio n  and h a b itu a tio n  i s  reduced.

Experim ents u s in g  p h y s io lo g ic a l measurements to  ev a lu a te  a ro u sa l 

to  s t im u li  a re  in  accordance w ith  th e  n e u ro lo g ic a l measurements, 

a lthough  stim ulus in t e n s i ty  has n o t been v a rie d  in  th ese  experim ents, 

B e rn s te in  (19&7) s tu d ie d  e lec tro d erm al a ro u sa l a t  r e s t  and during 

r e p e t i t iv e  s tim u la tio n  in  chron ic  sch izophren ics  and normal su b je c ts , 

and found a g re a te r  response in  sch izophren ics b o th  a t  r e s t  and during 

s tim u la tio n , C hotlos and G oldstein  (19^7) measured h e a r t  r a t e  and 

sk in  re s is ta n c e  during s ile n c e  and during a record ing  of everyday 

sounds in  sch izo p liren ic s , a lc o h o l ic s ,  h y p erten siv es  and normal s u b je c ts .  

They found an in c re a se  in  h e a r t  r a te  f o r  a l l  su b je c ts  during  s ile n c e  , 

and h e a r t  r a te  d id  n o t d i f f e r e n t ia te  th e  groups w hile l i s te n in g  to  th e  

reco rd in g . However, th e  sch izophren ic  group showed a s ig n i f ic a n t ly  

g re a te r  e lec tro d erm al a ro u sa l than  any o th e r group under bo th  c o n d itio n s .
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Zahn a l  ( I 968) in v e s t ig a te d  h a b itu a tio n  in  sch izophren ics and 

normal su b je c ts  by means of continuous e lec tro d erm al and h e a r t  r a te  

measurements to  a s e r ie s  of 4O m eaningless a u d ito ry  s tim u li (to n es) 

and 40 m eaningless v isu a l s t im u li ( l i g h t s ) ,  p re sen ted  a t  ha lf-m in u te  

in te r v a l s .  A m plitudes of th e  s p e c if ic  ga lvan ic  sk in  responses and 

h e a r t  r a te  responses were b o th  la r g e r  in  th e  sch izophren ic  group to  

beg in  w ith . As th e  s tim u la tio n  proceeded, i t  was found th a t  h a b itu a tio n  

was extrem ely slow in  th e  sch izo p h ren ic  group as compared w ith  th e  normal 

group in  e lec tro d erm al re sp o n ses , b u t th e  d iffe ren c e  in  r a te  of 

h a b itu a tio n  was n o t so g re a t w ith  h e a r t  r a t e ,

Venables ( I 968) has in v e s t ig a te d  a ro u sa l to, v is u a l and au d ito ry  

s t im u li ,  and re p o r ts  a g e n e ra lly  slow er response to  a u d ito ry  r a th e r  

than  to  v is u a l  s tim u li by  non-parano id  schizoplirenic p a t ie n ts .  This 

i s  in  c o n tra s t  to  th e  w idely  accep ted  fin d in g  of f a s t e r  a u d ito ry  than  

v is u a l  re a c tio n  tim es in  normal persons (T e ich n er, 1954)* Venables and 

0*Connor ( 1959) re v ea led  th a t  in ta c t  parano id  sch izophren ics  behaved in  

a very  s im ila r  way to  normal su b je c ts  showing f a s t e r  re a c tio n s  to  

a u d ito ry  than  to  v is u a l s t im u li .  On the  o th er hand, a l l  non-paranoid  

p a t ie n ts  and withdrawn parano id  p a t ie n ts  showed slow er re a c tio n s  to  

a u d ito ry  than  to  v is u a l  s t im u li .  The s tim u li used in  th ese  s tu d ie s  

were in  th e  moderate range of in t e n s i t i e s  and d id  no t th e re fo re  invo lve  

the r e v e rs a l  of s tre n g th  e f f e c t s  p rev io u s ly  d iscu ssed ,

A s im ila r  p a t te rn  o f re v e rs a l  o f m odality  e ffe c tiv e n e s s  in  re a c tio n  

tim e was shown in  a s tudy  by S u tton  _et a l  ( I 961) ,  who found th a t  some 

parano id  sch izophren ics  behaved s im ila r ly  to  normal s u b je c ts , b u t 

a l l  non-paranoid  and withdrawn parano id  p a t ie n ts  showed slow er re a c t io n  

tim e to  a u d ito ry  than  to  v is u a l s t im u li .  A nother study which adds 

confirm ation  to  th e  m odality  p a t te rn  shown in  th e  above s tu d ie s  i s  th a t  

of Spain ( 1966) who showed b e t t e r  e y e lid  co n d itio n in g  to  a v is u a l

co nd itioned  stim u lu s  than  to  an a u d ito ry  cond itioned  stim ulus in
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sch izo p h ren ics  and th e  re v e rse  in  norm als. I t  has a lso  been shown th a t  

in  so f a r  as th e  sch izophren ic  p a t ie n t  i s  r a te d  as d e te r io ra te d  so he 

tends to  have a r e l a t iv e ly  h ig h e r tw o -c lick  th re sh o ld  in  r e la t io n  to  

tw o -f la sh  th re sh o ld  (V enables, I 966) .

The above re se a rc h  in  a ro u sa l suggests th a t  sch izophren ics have a 

weak nervous system which i s  more s e n s i t iv e ,  more a ro u sab le , and 

e x h ib its  a slow r a te  of h a b itu a tio n  and g e n e ra liz a tio n . A lso , non

parano id  sch izophren ics  have a slow er response to  au d ito ry  ra th e r  than  

v is u a l  s t im u li ,  w hile th e  re v e rse  i s  the  case f o r  normal su b jec ts  and 

parano id  sch izo p h ren ic s ,

Sneed of th e  communication p rocess

Although Y ates ( 1966) proposed as an h y p o th e tic a l conclusion  in  

h is  review  of papers d esc rib in g  d e f ic ie n t  behaviour in  sch izo p h ren ics, 

th a t  " th e  abnorm ally slow r a te  a t  which in fo rm ation  in  th e  prim ary 

channel i s  p rocessed  may be a p rim ary  d e f ic i t  in  sch izo p h ren ia" , l i t t l e  

re sea rc h  has been done in  th i s  a re a ,

W illiam s ( I 966) found th a t  normal su b jec ts  under tim e p ressu re  

responded l ik e  sch izophren ics  in  a  ta s k  designed to  t e s t  the  a b i l i t y  to  

make use of co n tex tu a l cu es , Reed ( 1968) observed th a t  sch izophren ics  

took  lo n g er than  normal su b je c ts  to  respond to  p ro v erb s , and were a lso  

slow er in  ta lk in g  than normal c o n tro ls ,  S a lz in g e r and .Portnoy ( 1963) 

in  a ttem pting  to  co n d itio n  sch izophren ics  to  in c re a se  the  amount of 

v e rb a l m a te r ia l on a s p e c if ic  to p ic  during c l in i c a l  in te rv ie w s , found 

th a t  chronic sch izophren ics  were c h a ra c te r is e d  by having an abnorm ally 

low r a te  o f responding in  g e n e ra l, S a lz in g e r e t  a l  ( 1966) had th e  

im pression  th a t  " th e  b a s ic  d e f i c i t  in  the  sch izophren ic  p a t i e n t 's  

behav iour c o n s is ts  o f h is  be ing  c o n tro lle d  by s t im u li immediate in  

space o r in  time" and th a t  " i t  i s  f o r  t h i s  reason he has d i f f i c u l ty  in

s o r t in g  t e s t s ,  th a t  he ex tin g u ish es  f a s t e r  a f t e r  c o n d itio n in g , th a t  he
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shows lo o se  a s s o c ia tio n  and poor a b i l i t y  to  communicate, because 

language re q u ire s  th a t  th e  speaker r e a c t  to  long-range s t im u li ."

Zahn _et a l  in  an experim ent which v a rie d  th e  len g th  of

p re p a ra to ry  in te r v a ls  and th e  i n t e r - t r i a l  in te rv a ls  in  a re a c tio n  

tim e ta s k ,  found th a t  sch izo p h ren ics  have long  re a c tio n  tim es as 

compared w ith  normals when p re p a ra to ry  in te rv a ls  a re  long and i n t e r 

t r i a l  in te rv a ls  a re  s h o r t .  But when p re p a ra to ry  in te rv a ls  a re  sh o rt 

and i n t e r t r i a l  in te rv a ls  a re  lo n g , normal and schizophrenic su b jec ts  

a re  id e n t ic a l .  The au th o rs  conclude th a t  sch izophren ics can e x h ib it 

normal re a c tio n  tim es when th ey  a re  given longer in te rv a ls  between 

t r i a l s ,

S e r ia l  in v a lid a t io n

In  1956, B ateson _et ^  desc rib ed  a theo ry  of sch izophren ia  which 

in v o lves p sy ch o lo g ica l developm ent. This th eo ry  was based  on c l in i c a l  

o b se rv a tio n . I t  d e sc rib e s  how, in  ch ildhood , a g re a t d eal of behaviour 

th e  c h ild  e x h ib its  i s  responded to  by "double bind" — a s i tu a t io n  where 

no m a tte r what the  behav iour i s ,  i t  i s  wrong. An example of double-bind 

i s  g iv en . I t  d e sc rib e s  a s i tu a t io n  where th e  mother o f a young 

sch izophren ic  was v i s i t i n g  him in  h o s p i ta l ,  and accused him of no 

lo n g e r lo v in g  h e r ,  llhen th e  p a t ie n t  then t r i e d  to  k is s  h is  m other, 

she withdrew saying "D on 't touch me". The theo ry  i s  based  on th e  id ea  

th a t  co n tin u a l double b in d  responses le a d  to  a m alfunction  of the  

le a rn in g  p ro c e ss , s ince  p o s i t iv e  re in forcem ent never occu rs. No m a tte r  

what a person does, he c a n 't  w in, and th e  only way i s  to  withdraw in to  a 

p e rso n a l w orld and p o ss ib ly  develop a sch izophren ic  p e rs o n a li ty ,

B a n n is te r  ( I 960) has re p o rte d  su ccess fu l d isc r im in a tio n  between 

th o u g h t-d iso rd ered  sch izo p h ren ic s , o th e r  p s y c h ia tr ic  p a t ie n t s ,  and 

normal su b je c ts  u sing  th e  R eperto ry  G rid  devised by K e lly  (1955)# The

R eperto ry  G rid  i s  b a s ic a l ly  a s o r t in g  t e s t  in  which th e  r e la t io n s h ip s
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between conceptual c a te g o r ie s  a re  measured s t a t i s t i c a l l y .  I t  i s  

argued th a t  each in d iv id u a l ,  during th e  course of development, b u ild s  

up a complex of in te r r e l a t e d  concepts or c o n s tru c ts  which determ ine liis  

co g n itiv e  a t t i tu d e s  to  h is  environm ent, B a n n is te r 's  hypo thesis  

(B a n n is te r  19̂ 5) i s  th a t  sch izophren ic  thought d iso rd e r i s  a d i r e c t  

r e s u l t  o f a p rocess of " s e r i a l  in v a lid a tio n "  by which c o n s tru c t systems are  

c o n tin u a lly  in v a lid a te d  as th e  ex p ec ta tio n s  they  generate  a re  n o t f u l f i l l e d .  

For example, we might norm ally  l in k  to g e th e r  such c o n s tru c ts  as " lo v in g , 

k in d ,s in c e re , a f f e c t io n a te ,  r e l i a b l e " ,  in  our re la t io n s h ip s  w ith  o th e rs .

I f ,  however, experiences such as co n tin u a l double-bind re a c tio n s  to  one* s 

behaviour in v a lid a te s  such l in k s  between c o n s tru c ts , th i s  would le a d  to  a 

loosen ing  and weakening o f re la t io n s h ip s  between such c o n s tru c ts , and then  

to  a g en e ra l breakdown in  th e  in d iv id u a l 's  responses to  h is  environm ent. 

Weakened conceptual s tru c tu re  i s  shown by thought d iso rd ered  sch izophren ics 

in  th e  R eperto ry  G rid  t e s t  as a lo s s  of the  c o r re la t io n s  between concepts 

which a re  apparen t in  th e  normal in te g ra te d  p e rs o n a lity  (B an n is te r and 

F r a n s e l la ,  I 966) ,

B an n is te r  and Salmon ( 1 9 6 6 ) found th a t  sch izophren ic  p a tie n ts  

opera te  a t  a n ear normal le v e l  ( in  term s of constancy o f conceptual 

s t ru c tu re  on th e  R eperto ry  G rid) in  d ea lin g  w ith  concepts concerning 

o b je c ts , b u t th a t  t h e i r  thought d iso rd e r i s  more ev iden t when th ey  a re  

using  concepts about p eo p le . The au th o rs  in te r p r e t  th i s  to  in d ic a te  th a t  

sch izophren ic  thought d iso rd e r  i s  i n i t i a l l y  determ ined by th e  p a t i e n t 's  

in te rp e rs o n a l experience which o r ig in a te  from p a th o lo g ic a l fam ily  dynamics 

invo lv ing  double-b ind  and s e r i a l  in v a lid a t io n .

F a u lty  lo g ic a l  th in ld n g

Von Domarus (1944) observed th a t  sch izophren ics may co n sid e r two 

th in g s  id e n t ic a l  m erely because they  have some id e n t ic a l  p ro p e r t ie s .  The

sch izophren ic  may reaso n , to  quote A r ie t i  (1966 p .37) "The V irg in  Mary
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was a v irg in .  I  am a v i rg in .  T h e re fo re , I  am the  V irg in  Mary". 

A r ie t i  b e lie v e s  th a t  sch izophren ics make use of is o la te d  segments and 

p a r ts  in  judging th e  whole of a concep t.

This p r in c ip le  was su b jec ted  to  em p irica l te s t in g  by W illiam s 

( 1964) who gave a 96-item  s y l lo g is t ic  reason ing  t e s t  to  h o s p ita liz e d  

normal and sch izophren ic  p a t ie n ts  who were matched f o r  I .Q , No 

d iffe re n c e s  were found between th e  groups. Gottesman and Chapman 

( 1960) gave a 40-item  s y l lo g is t i c  reaso n in g  t e s t  to  normal su b jec ts  

and sch izop liren ic  p a t ie n ts  and found no d if fe re n c e s . These re sea rch  

workers concluded th a t  d e fe c ts  in  deductive reasoning  p lay  l i t t l e  or 

no p a r t  in  sch izophren ic  thought d is o rd e r .

Exnerim ental Approach and Aims of th e  Study

The l i t e r a t u r e  in  th e  f i r s t  s e c tio n  dealing  w ith  language in  

sch izophren ia  showed how sch iso p h ren ic  p a t ie n ts  communicate le s s  w ell 

than  c o n tro l s u b je c ts , th a t  th e y  tend  to  make le s s  use o f co n tex tu a l 

cues in  language than  c o n tro ls  (a lth o u g h  th i s  v/as found to  be a lso  

tru e  f o r  depressed  p a t i e n t s ) ,  t h a t  they  tend  to  g ive uncommon word 

a s s o c ia t io n s , th a t  sch izophren ics  e x h ib it  an o v e rly  f lu e n t  

a s s o c ia t io n a l  flo w , and th a t  in  cases where a word has more th an  one 

meaning, th e  le s s  freq u en t meaning i s  o ften  n eg lec ted  by sch izophren ics, 

The in v e s t ig a to r s  who re v e a le d  th e se  f a c ts  about language d id  n o t go 

deeply  in to  th e  underly ing  mechanisms which might be regarded  as causes 

f o r  th e  d if fe re n c e s  in  language behav iour e x h ib ite d  by sch izo p h ren ic s , 

a lthough some hypothesized  an a t te n t io n a l  d e fec t as th e  underly ing  

cause , and one proposed speed o f s tim ulus p re se n ta tio n  as a determ ining 

f a c to r .

The l i t e r a t u r e  in  th e  second se c tio n  d esc rib ed  s tu d ie s  which were 

meant to  re v e a l mechanisms underly ing  a l l  sch izophren ic  d e f ic ie n c ie s
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T heories o f underly ing  mechanisms in c luded  sensory  o v e ra ro u sa l, d e fec ts  

in  a t te n t io n ,  d e fe c ts  in  th e  speed of p rocessing  s t im u li ,  f a u l ty  

lo g ic a l  th in lc ing , and s e r i a l  in v a l id a t io n .  However, th ese  

th e o re t ic a l ly - o r ie n te d  experim ents d id  n o t g e n e ra lly  use language as 

a medium f o r  ex p erim en ta tion . When p a t ie n ts  are  shown to  be e a s i ly  

d i s t r a c t ib l e  in  a ta sk  of remembering a l i s t  o f d ig i t s ,  o r when 

overarousa l to  l ig h t s  or tones i s  dem onstrated, th e  r e s u l t s  can h a rd ly  

be ap p lied  to  th e o r e t ic a l  arguments reg a rd in g  d e f ic ie n c ie s  shorn in  

language p e r s e . One aim of the  s e r ie s  of experim ents to  be described  

in  th i s  th e s is  i s  to  make some c o n tr ib u tio n  towards a th e o r e t ic a l  stand  

invo lv ing  th e  b a s is  o f language d iso rd e rs  in  sch izo p h ren ia .

S ince th e  re c e p tiv e  s id e  o f language has been so n eg lec ted  in  

p a s t  experim ents d ea lin g  w ith  sch izophren ic  language, i t  was thought 

u se fu l to  approach th e  problem by examining language comprehension in  

sch izo p h ren ia . The main reason  f o r  th e  p a u c ity  of experim ental 

l i t e r a t u r e  concerning language comprehension i s  th e  d i f f i c u l ty  invo lved  

in  methodology fo r  th e  s tu d y  o f comprehension. Knowledge of what i s  

invo lved  can only  be based  on exam ination of o v ert beh av io u r, o r a 

resp o n se , which then  becomes a study  of output r a th e r  than in p u t .  There 

i s  no way o f so lv ing  th i s  m eth odo lig ica l problem, b u t design ing  th e  

experim ents so th a t  th e  response i s  of th e  s im p lest p o ss ib le  form and 

so th a t  the  v a r ia b le s  concerned w ith  th e  response a re  h e ld  a t  a co n stan t 

minimum, i s  a method of p a r t i a l l y  so lv in g  th e  m ethodological problem. 

Thus, many of the  experim ents to  be d esc rib ed  invo lve  v a r ia t io n s  on th e  

s tim u li of a b a s ic  ta sk  o f word comprehension.

The s tim u li  were v a rie d  w ith  th e  aim of d isco v e rin g  which co n d itio n s  

and f a c to r s  impede o r improve p ro cessin g  and comprehension by 

sch izophren ic  p a t ie n ts .  T his approach i s  based on th e  g en e ra l hypo thesis
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t h a t ,  given th e  r ig h t  c o n d itio n s , sch izophren ic  p a t ie n ts  can 

understand  language as w e ll o r n e a r ly  as w ell as normal p e rso n s.

That i s  to  say , once the  impediments to  language p rocessing  in  

sch izophren ia  (such  as slow ness, overfluency  of a s s o c ia tio n s , 

stim ulus m odality , e tc . )  a re  d iscovered  and taken  in to  account by 

experim ental c o n tro ls ,  c o n d itio n s  could be s e t  up whereby 

sch izophren ics  could understand  language as w ell as c o n tro l s u b je c ts . 

This approach to  th e  s tudy  of language may a lso  shed l i g h t  on th e  

n a tu re  of language d is tu rb an ces  in  sch izo p h ren ia , and to  what ex ten t 

the  d iso rd e rs  a re  a d if fe re n c e  in  q u a l i ty  o r q u a n tity  from norm als.

The study  to  be d esc rib ed  in  th i s  th e s is  invo lves the  

in v e s t ig a t io n  of s ev e ra l a sp e c ts  of th e  p ro p e r tie s  o f language 

found to  be re le v a n t in  th e  p i l o t  s tu d ie s ,  f o r  comprehension by 

sch izophren ic  p a t ie n t s .

More s p e c i f ic a l ly ,  in  th e  f i r s t  S e c tio n , which d esc rib es  two 

p i l o t  experim ents, an a ttem pt was made to  in v e s t ig a te  th e  ex ten t to  

which sch izophren ic  p a t ie n ts  d i f f e r e n t ia te  between words as th e  names 

f o r  o b je c ts ,  th e  ex ten t to  which sch izophren ics as a group d i f f e r  from 

o th e r members o f th e  l in g u i s t i c  community, and th e  ex ten t to  which sub

groups o f sch izophren ics d i f f e r  from one ano ther in  th i s  fu n c tio n .

In  o rd er to  e lim in a te  as many response v a ria b le s  as p o s s ib le , a 

simple ta s k  was designed in  which th e  su b jec t v/as p re sen ted  w ith  a 

s in g le  p ic tu re  of an o b je c t and one o r more words o ra l ly  w ith  th e  

in s tru c t io n s  to  match th e  p ic tu re  w ith  th e  name o f th e  o b je c t i t  

p o rtray ed . The nouns chosen f o r  th e  o b jec t names were c o n tro lle d  f o r  

th e  p ro p e r tie s  of words known to  have e f fe c ts  on ta sk  perform ance v/ith 

normal s u b je c ts ,  such as le n g th  of words (Kraus and W einheimer,1964, 

1967: W illiam s, I 965) and frequency  o f words (B ofer and S hev itz ,1962 ;

Gorman,1961 ; Howes,1964; Johnson e t  a l .  196? ;  O ld f ie ld , I 966;

Rochford and W illiam s ,1962 , 1965; Solomon and Postm an,1952;
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W in g fie ld ,1968; Winnick and K ressee , I 965) .

The ta sk  was p re sen ted  under two c o n d itio n s . In  th e  m u ltip le  

choice c o n d itio n , th e  su b jec t was p re sen ted  w ith  a group of words from 

wliich to  choose the  name of a given p ic tu r e ,  and under th e  s in g le  choice 

co n d itio n  th e  su b je c t was p re sen te d  w ith  one word a t  a time to  which he 

had to  respond "yes" o r "no" as to  w hether i t  was th e  name of th e  o b jec t 

p o rtray e d . These tv/o co n d itio n s  o f t e s t in g  word comprehension a re  

analagous to  th e  m u ltip le  choice techn ique and open-ended technique 

used in  a vocabulary  t e s t  given to  normal su b je c ts  by Heim and W atts 

( 1967) and by Raven (1958) in  h is  M ill H i l l  Vocabulary t e s t .  Raven 

found no d if fe re n c e  in  th e  amount o f e r ro rs  made under th e  two 

tech n iq u es , b u t Heim and W atts found th a t  th e  m u ltip le  choice co n d itio n  

was s ig n i f ic a n t ly  e a s ie r  f o r  normal su b je c ts . I t  was thought u se fu l to  

f in d  out i f  one or th e  o th e r co n d itio n  would be e a s ie r  f o r  sch izophren ic  

p a t ie n ts .

The p i l o t  ta s k  was designed  so th a t  e ig h t a l te rn a t iv e  word choices 

were a tta ch e d  to  th e  c o rre c t  o b je c t noun. These a l te rn a t iv e s  were 

c o n tro lle d  f o r  phonetic  s im i la r i ty  and m eaningful s im i la r i ty  to  the  

c o rre c t name. Thus an a n a ly s is  was made, n o t only  of th e  number of 

e r ro rs  made, b u t a lso  o f th e  types of words accepted  o r r e je c te d  by the 

s u b je c ts .

The r e s u l t s  of th e  p i l o t  s tu d ie s  rev ea led  th a t  some o f th e  stim ulus 

v a r ia b le s  were i r r e le v a n t  and d id  n o t d is t in g u is h  between sch izophren ic  

su b jec ts  and c o n tro l groups (su ch  as le n g th  and frequency  of words) w hile 

some v a r ia b le s  appeared to  have g re a t im portance in  in flu en c in g  word 

comprehension by sch izophren ic  p a t ie n ts  (such  as the  two co n d itio n s  and 

th e  type o f words wrongly a cc e p ted ) .

The s e r ie s  of experim ents in  S ec tio n  11 examines th e  r e la t io n s h ip  

between in c o r r e c t ly  accep ted  words and th e  c o rre c t name. Two of the

experim ents in  th e  second S ec tio n  invo lve th e  same b a s ic  ta sk  as in  th e
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p i lo t  experim ents, v/ith  th e  excep tion  th a t  th e  a l te rn a t iv e  words are 

c o n tro lle d  and v a rie d  to  re v e a l more e x ac tly  which s o r ts  of words 

a re  accep tab le  o r unaccep tab le  as names fo r  o b je c ts  by sch izophren ic  

p a t ie n ts ,  non-psychotic  p s y c h ia tr ic  p a t ie n t s ,  and normal s u b je c ts .

S ec tio n  111 i s  an in v e s t ig a t io n  in to  th e  d iffe ren c es  between th e  

m u ltip le  and s in g le  choice c o n d itio n s . A gain, th e  b a s ic  ta sk  from 

th e  p i lo t  experim ents was employed w ith  v a r ia tio n s  in  th e  number of 

cho ices g iven , and in  a f u r th e r  experim ent, a v a r ia t io n  in  th e  

procedure invo lv ing  a id s  to  th e  fo rm ation  of "word boundaries" was 

in tro d u ced .

The outcome of th e  experim ents in  S ec tions 11 and 111 le d  to  a 

th eo ry  based  on th e  id e a  th a t  th e  main f a c to r  underly ing  sch izophren ic  

language d iso rd e r  i s  a d i f f i c u l t y  in  form ing m eaningful boundaries 

between a s so c ia te d  words, and th a t  c e r ta in  f a c to r s ,  such as th e  type 

of a l te rn a t iv e  words o ffe re d  and th e  co nd itions under which the 

a l te rn a t iv e  s t im u li  a re  g iv en , in flu en c e  th e  sch izophren ics  a b i l i t y  

to  fo rm ulate  adequate b o u n d arie s .

S ec tio n  IV i s  an in v e s t ig a t io n  in to  m odality  d iffe re n c e s  in  

language. In  th e  sec tio n s  d e sc rib in g  the  l i t e r a t u r e  in  th i s  

In tro d u c tio n , experim ents in v o lv in g  in te r e s t in g  m odality  d iffe re n c e s  

in  sch izophren ia  were review ed. An abnormal d iffe re n c e  was found to  

v is u a l and a u d ito ry  s tim u li  in  some experim ents designed to  in v e s t ig a te  

a t te n t io n  and a ro u s a b i l i ty .  However, language was n o t g e n e ra lly  

employed f o r  s t im u li .  In  S ec tio n  1V, th e  b a s ic  ta sk  used in  th e  p i l o t  

experim ents was p re sen ted  in  w r i t te n  form , and in  a second experim ent 

th e  p ic tu re  of th e  o b je c t to  be named v/as rep laced  by a sen tence c o n te x t. 

A c le a r  m odality  d iffe re n c e  v/as shown in  the  m u ltip le , b u t no t in  the  

s in g le  choice c o n d itio n , and one ex p lan a tio n  o ffe re d  i s  in  term s of th e  

th eo ry  invo lv ing  th e  form ation  of word bo u n d aries . An a l te rn a t iv e

ex p lana tion  invo lved  speed of th e  p re se n ta tio n  of th e  s t im u li ,  Che
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The su b jec ts  had more tim e to  see a w r it te n  word, than  to  h ea r a 

spoken word. In  ano ther experim ent which c o n tro lle d  th e  speed of 

p re s e n ta tio n , i t  was shorn th a t  speed was an im portan t f a c to r  f o r  

word comprehension by sch izophren ic  p a t ie n t s .

S ec tion  Y i s  an in v e s t ig a t io n  in to  th e  e f f e c t  of th e  speed of 

a u d ito ry  stim ulus p re se n ta tio n  on perform ance, A new ta s k  was designed , 

which involved  comprehending whole sen tences in  th e  form of commands. 

The response , however, was kep t as sim ple as p o s s ib le . The commands 

were c o n tro lle d  f o r  le n g th  and frequency  of the  words used , and the  

speed of th e  commands was v a rie d  in  fo u r  ways. The measurements 

recorded  were th e  amount o f e r ro rs  made to  the  commands, and a lso  th e  

amount of re p e a tin g  of th e  words in  th e  commands, which su b jec ts  d id  

spontaneously  w hile  search ing  fo r  th e  c o rre c t response . The r e s u l t s  

showed th a t  speed i s  an im portan t f a c to r  in  schizophrenic  language 

comprehension, and th e  r e s u l t s  on r e p e t i t io n s  shed some l i g h t  on 

in fo rm ation  p rocessing  in  sch izophren ic  p a t ie n ts  and non-psychotic  

p a t ie n t  c o n tro ls .  The r e s u l t s  of S ec tio n  V a lso  helped  to  e lu c id a te  

th e  proposed th eo ry  of word boundary fo rm ation .
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SECTION 1 , PILOT STUDIES



Experim ent 1 . The I d e n t i f i c a t io n  of O bject Nouns

This was an experim ent designed to  in v e s t ig a te  the  comprehension 

of in d iv id u a l words by sch izophren ic  p a t ie n ts  as compared w ith  groups 

o f c o n tro l su b je c ts  s e le c te d  to  re p re se n t v a r i a b i l i ty  in  th e  

l in g u i s t i c  community. P a t ie n ts  s u f fe r in g  from s e n ile  dementia and 

from dysphasia were used as c o n tro l su b jec ts  to  re p re se n t d i f f e r e n t  

language d is o rd e rs . F iv e -y e a r o ld  c h ild re n  rep re sen ted  those  w ith  

underdeveloped language s k i l l s .  Two of the  co n tro l groups were 

regarded  as normal in  the  l in g u i s t i c  community: a d u lts  w ith  no

m ental d i s a b i l i t i e s ,  and non-psycho tic  p s y c h ia tr ic  p a t ie n ts .

The comprehension of in d iv id u a l words was te s te d  by matching a 

p ic tu re  of an o b jec t and i t s  name under two co n d itio n s  which were 

compared: one be in g  an open-ended tech n iq u e , and one invo lv ing

m u ltip le  ch o ice . The c o rre c t name was given as one of n ine  

a l te r n a t iv e  words, and th e  e ig h t in c o r re c t  words were e i th e r  

p h o n e tic a lly  s im i la r ,  m eaningfully  r e la te d ,  o r i r r e le v a n t  to  th e  

c o rre c t name. An a n a ly s is  was made of the  types of words 

in c o r re c t ly  accep ted  o r r e je c te d  by s u b je c ts . Long and sh o rt words 

were a lso  compared f o r  co m p reh en s ib ility  as were r a r e  and freq u en t 

words.
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Methods

M ate ria l

A ta sk  was p repared  from 12 o b je c t nouns and 12 p ic tu re s  of 

th e se  nouns. The p ic tu re s  were o u tlin e  drawings of the  o b je c ts  in  

b la ck  in k  on w hite V* x 6" ca rd s* . Each p ic tu re  had a s in g le ,  

unequivocal name.

Nine o f the  nouns were d iv id ed  eq u a lly  in to  1 , 2  and 3 

s y l la b le  words, and in to  words of AA, 29-49 and 1-10 freq u en c ies  

according to  th e  Thorndike and Lorge (1944) word count. In  a d d it io n , 

th re e  nouns c o n s is te d  of one com posite noun and i t s  two p a rts*  The 

nouns were:

M ?3rbl 1-10 Composite noun

O n e-sy llab le cup boo t d ice n a i l

T w o-syllab le window arrow h a tch e t f in g e r

T h re e -sy lla b le  newspaper e lephan t gondola f in g e rn a i l

A ttached  to  each o f th ese  12 nouns were 8 a l te r n a t iv e  words.

These a l te r n a t iv e s  formed th e  choice s i tu a t io n  in  each item . The 8 

words were chosen in  each case as fo llo w s: 2 were p h o n e tic a lly  s im ila r

to  th e  o b je c t noun a t  the  beg inn ing  of th e  word; 2 were p h o n e tic a lly  

s im ila r  to  th e  o b jec t noun a t  th e  end of the  word; 2 were words 

r e la te d  in  meaning to  the  o b jec t noun, and 2 were i r r e le v a n t  to  th e  

p a r t ic u la r  s tim u lus to  which they  were o ffe re d , a lthough  they  were th e  

names of th e  o th e r o b je c t nouns in  the  ta s k .  The o b jec t nouns and 

th e i r  accompanying a l te r n a t iv e  words were:

* Photographs of th e  p ic tu re s  a re  sho?m in  Appendix F , p a r t  i .
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O bject noun Be,"inning Ending Meaning I r re le v a n t
p h o n e tic a lly p h o n e tic a lly f u l l y  r e la te d
s im ila r s im ila r

cup cu t pup s ip n a i l
come sup saucer boot

boot boon ro o t fo o t d ice
booze lo o t k ick cup

dice dike p r ic e gamble boot
dine v ice fo rtu n e n a i l

window wind meadow frames f in g e r
Windsor rainbow g la ss h a tch e t

arrow a rro g an t sparrow bow fin g e r
arrowhead marrow archery h a tch e t

h a tch e t hatchway la tc h e t tr e e arrow
hatch ing prophet hacking window

newspaper newsvendor w hite paper p ress f in g e rn a i l
new sreel w allpaper correspondent elephan t

e lephant e lev a te trium phant hunting newspaper
elem entary in fa n t enorm ity gondola

gondola gomorrah hyperbola Venice f in g e rn a i l
gonad p arabo la oar e lephan t

n a i l name p a i l iro n cup
naked t a i l jo in d ice

f in g e r f in i s h s in g e r touch h a tch e t
f i n i a l l in g e r co n tac t window

f in g e rn a i l f in g e r in g c o t to n ta i l wash gondola
f in ic k y to e n a i l sc ra tc h newspaper



The 8 a l te r n a t iv e  words to g e th e r  w ith  the  o b je c t noun made up 

one item  of th e  12 item  ta s k .  The words w ith in  each item  were arranged 

in  random o rd e r. The item s were a lso  p laced  in  random o rd e r. A l i s t  

of the  item s as such was typed , d u p lic a ted  and used as sco rin g  sh ee ts  

in  th e  a d m in is tra tio n  o f th e  ta s k . The scoring  sheet i s  shown on the 

nex t page.
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1. wind 
meadow 
frames 
arrow 
glass 
finger 
Windsor 
window 
rainbow

4 . h a tch e t 
window 
touch 
c o n tac t 
f in g e r  
f i n i a l  
s in g e r 
l in g e r  
f in i s h

7 . newspaper
sc ra tc h
f in g e r in g
c o t to n ta i l
f in g e rn a i l
wash
gondola
to e n a i l
f in ic k y

10. d ice 
p a i l  
cup 
n a i l  
iro n  
jo in  
naked 
name 
t a i l

Naming:

1 « window

4 . f in g e r

7 . f in g e r n a i l

10. n a i l

2 . v ice  
p r ic e  
fo r tu n e  
gamble 
d ice  
dike 
d ine 
n a i l  
boot

5 . p re ss
e lephan t
f in g e rn a i l
correspondent
news vendor
new sreel
w hite  paper
w allpaper
newspaper

f in g e r
t r e e
prophet
h a tch in g
la tc h e t
h a tc h e t
arrow
hacking
hatchway

11, sup 
cu t
cup
s ip
n a i l
pup
come
saucer
boot

2 . d ice  

5• newspaper

8 . h a tch e t

11. cup

3 . f in g e rn a i l  
hyperbola 
parabo la  
gonad 
oar
gondola
gomorrah
Venice
elephant

6» in fa n t  
e lev a te  
hunting 
trium phant 
newspaper 
enorm ity 
e lephan t 
gondola 
elem entary

9 . arrowhead 
sparrow 
window 
arch ery  
h a tch e t 
bow 
marrow 
arrow 
a rro g an t

12. d ice 
k ick  
ro o t 
boon 
lo o t  
booze 
fo o t 
boot 
cup

3 . gondola 

6 . e lephan t

9. arrow

12. boo t
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A reco rd ing  of th e  words in  the  random o rder as shown above was 

made on tape in  a s tan d a rd  E n g lish  fem ale voice a t  th e  r a t e  of one 

word p e r f iv e  seconds.

Procedure

Each su b jec t was te s te d  in d iv id u a lly  in  a q u ie t room. B efore 

te s t in g ,  a ttem pts were made to  develop ra p p o rt during a sh o rt 

conven tional co n v ersa tio n . The su b je c t was then given th e  stim ulus 

p ic tu re s  and words one a t  a tim e , and h is  responses were recorded  on 

th e  response s h e e t.

In  o rd er to  ad m in is te r th e  ta s k  under two d if f e r e n t  co n d itio n s  th e  

ta s k  was d iv ided  in  h a l f .  The two h a lv es  were sy s te m a tic a lly  a l te rn a te d  

from one su b je c t to  an o th e r . Under one c o n d itio n , th e  "m u ltip le  choice" 

c o n d itio n , th e  su b je c t was given th e  fo llow ing  in s tru c t io n :  "You w i l l

hear a l i s t  o f words on th e  ta p e . When you h ear the  name of th i s  

p ic tu re ,  o r what th i s  i s  a p ic tu re  o f ,  p lease  say *yes*. For example, 

i f  I  g ive you a p ic tu re  of a dog, and th e  words *cat* and *log* come up 

on the  ta p e , you should remain s i l e n t .  But when you h ear th e  word *dog* , 

which i s  th e  name of th e  p ic tu r e ,  you w il l  say *yes*".

Under th e  second c o n d itio n , th e  " s in g le  choice" co n d itio n , th e  

su b je c t had to  respond w ith  "yes" o r "no" to  each s tim ulus word as to  

w hether o r no t i t  was th e  name of th e  p ic tu re ,  and the  fo llow ing  

in s t ru c t io n  was g iven: "To each word you h ear on th e  tape  reco rd in g

you w i l l  say *yes* o r *no* as to  w hether i t  i s  th e  name of th e  p ic tu re  

o r n o t .  I f  th e  word you h ear i s  what you see a p ic tu re  o f ,  say  'yes* .

I f  i t  i s  n o t what you see a p ic tu re  o f ,  say  'n o * . F or example, i f  

you a re  shown a p ic tu re  of a dog and you h ear th e  word 'c a t* ,  say 'n o ' 

because i t  i s  no t a p ic tu re  of a c a t .  But when you h ear th e  word 'd o g '.



55

say 'y e s ' s in ce  i t  i s  a p ic tu re  of a dog."

Each time th e  su b je c t responded p o s i t iv e ly  to  a word which was 

n o t th e  c o rre c t name he was asked i f  th e  word he responded to  was the  

name o f th e  p ic tu re .  I f  th e  su b je c t once again  s ta te d  th a t  i t  was th e

name, a no te  in d ic a tin g  an e r ro r  was made on the  response s h e e t.

S u b jec ts  o ften  exp lained  v/hy they  chose to  accep t an in c o r re c t  word 

and th e se  reasons f o r  e r ro rs  were n o ted .

A fte r  t e s t in g ,  sch izophren ic  su b je c ts  were asked to  exp la in  the  

meanings of fo u r p roverbs;

1 . D on 't count your chickens b e fo re  they  h a tch .

2 . Make hay w hile  th e  sun sh in e s .

3* A s t i t c h  in  tim e saves n in e .

4* S t i l l  w aters run deep.

3 . The su b je c t was then asked to  answer an open-

ended q u estion : " I f  you were lo s t  in  a f o r e s t

in  the  daytim e, how would you s e t  about fin d in g

your way out?" (ta k e n  from th e  YiTAIS Comprehension 

S u b te s t) •

The purpose of th e se  q uestions was to  e l i c i t  th e  p resence o r 

absence of thought d iso rd e r  as c l i n i c a l l y  dem onstrated.*

^Although proverbs and open-ended questions may n o t be considered  by a l l  

p sy ch o lo g is ts  to  be th e  b e s t  measure of thought d is o rd e r , i t  i s  th e  most 

w idely used means f o r  a sse ss in g  th e  presence of thought d iso rd e r by 

c l in ic ia n s ,  and has been th e  m ajor c l i n i c a l  to o l  f o r  th i s  purpose fo r  

ovèr 40 y ears  (Gregg and F rank , 1967).
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S u b je c ts ' answers were taken  down verbatim . L a te r , sch izophren ic  

su b jec ts  were d iv id ed  in to  th re e  groups w ith  reg a rd  to  thought 

d iso rd e r -  "thought d iso rd e re d " , "non-thought d iso rd e red " , or 

"undeterm ined".

A fte r  th e se  questions each su b je c t was shovni the 12 p ic tu re s  

from th e  ta sk  once ag a in . Each su b je c t was asked to  name a l l  the  

p ic tu re s  one a t  a tim e , and th e  names the su b jec ts  used were n o ted .

Scoring

Scoring was based  on th e  number of e r ro rs  made. This was done 

in  two ways. One way (Method A) i s  to  consider an e r ro r  as any 

in c o r re c t  response made by the  s u b je c t ,  so th a t  the  su b jec t can have 

a maximum of n in e  e r ro rs  in  any one item  by accep tin g  th e  e ig h t 

in c o r re c t  words and r e je c t in g  th e  c o rre c t  resp o n se . The maximum 

number of e r ro rs  f o r  one su b jec t in  th e  whole ta s k  would then  be  

n ine  tim es 12 ite m s , o r 108 p o ss ib le  e r r o r s .

In  Method B, th e  e r ro r s  were counted p e r item . There a re  12 

item s, and no m a tte r how many tim es th e  su b jec t makes an in c o r re c t  

response in  any one item  i t  i s  counted as one e r ro r .  The maximum 

number o f e r ro rs  fo r  any one su b jec t i s  12, A ll th e  sco ring  i s  

based on Method B except th e  sco ring  fo r  "types" o f e r ro rs  made.

S t a t i s t i c s

A com bination of pa ram etric  and nonparam etric methods were used 

to  analyze th e  r e s u l t s .  For p re se n ta tio n  purposes, f ig u re s  u t i l i z in g  

p ro p o rtio n s  a re  most o ften  used , a lthough th e  raw sc o re s , th e  means 

and s tan d a rd  d ev ia tio n s  a re  given in  th e  appendices. Only 

nonparam etric methods were used however to  compute s t a t i s t i c a l  

d if fe re n c e s , because the  in fe re n c es  concerning normal d is t r ib u t io n s
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needed fo r  param etric  methods could  n o t c o n fid e n tly  be made.

In te ra c tio n  an a ly ses  was n o t a ttem p ted , as th is  i s  n o t p o ss ib le  

using  nonparam etric te ch n iq u es . A ll  p - le v e ls  o f d iffe ren c es  a re  

tw o - ta ile d .

When th e re  a re  two a p p ro p ria te  nonparam etric t e s t s  a v a ila b le  f o r  

comparing d a ta , they  a re  b o th  u sed . F o r in s ta n c e , th e  W ileoxen Matched 

P a ir s  S igned Ranks T est (S ie g e l ,  195&) and th e  Sign T est ( S ie g e l , I 956) 

were o ften  used, on the  same com parison. The W ileoxen T est p u ts  more 

value on th e  s iz e  of in d iv id u a l score  d ev ia tio n s  w hile th e  Sign T est 

pu ts more value on th e  number of su b je c ts  who d e v ia te . When bo th  

techniques were employed d i f f e r e n t  p - le v e ls  o ften  r e s u l te d ,  as can be 

seen in  some of th e  ta b le s  in  th e  appendices.

S u b jec ts

Experim ental S u b jec ts

S ix ty  sch izophren ic  p a t ie n ts  were s tu d ied  in  Fulboum  H o sp ita l ,  

Cambridge, This i s  a m ental h o s p i ta l  con ta in ing  approxim ately 800 

p s y c h ia tr ic  p a i ie n ts  about 100 of whom a re  su ffe r in g  from se n ile  

p sy ch o sis .

The sch izophren ic  su b je c ts  c o lle c te d  were of two ty p e s , acu te  

sch izophren ic  p a t ie n ts  (N=30) and chronic sch izophren ic  p a t ie n ts  (N=30).

The acu te  su b jec ts  were p a t ie n ts  taken  from th e  adm issions wards 

w ith in  a week of adm ission . The d iag n o sis  o f acu te  sch izophren ia  was 

c l i n i c a l l y  determ ined by th e  adm ittin g  p s y c h ia t r i s t s .  I f  upon d isch a rg e , 

th e  c o n su ltan t p s y c h ia t r i s t  in  charge of each case changed th e  d ia g n o sis , 

th e  su b je c t was e lim in a ted  from th e  experim ent. Only p a tie n ts  in  t h e i r
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f i r s t  or second adm ission to  a m ental h o s p i ta l  were accep ted  in  th is  

group. The 30 su b je c ts  were, eq u a lly  d iv id ed  in to  13 men and 13 women. 

T heir mean age was 32.3 y ea rs  rang ing  from 16 years  to  35 y e a r s .

- The clironic su b jec ts  were drawn from two sources: e i th e r  they  

were l iv in g  in  th e  h o s p i ta l  f o r  a t  l e a s t  th re e  y e a rs , o r they  were in  

th e  adm issions wards be ing  adm itted  f o r  the  f i f t h  tim e o r more w ith  

a d iagnosis of sch izo p h ren ia . Most of th e  chronic schizophrenic  

p a tie n ts  were taken from th e  adm issions wards, as too  few chronic 

sch izophren ics of a comparable age to  th e  acu te  su b jec ts  l iv e  in  the  

h o s p ita l  f o r  a s iz a b le  experim ental group to  be c o lle c te d .

I t  could be argued th a t  th e  ch ron ic  su b jec ts  who l iv e  in  the  

h o s p i ta l  (10 su b je c ts )  a re  s u ffe r in g  from what has been c a l le d  

" in s t i tu t io n a l iz a t io n "  in  a d d itio n  to  sch izo p h ren ia . I f  t h i s  i s  the 

case , i t  i s  no t d e rived  from a h ig h ly  in s t i tu t io n a l iz e d  atm osphere- 

a l l  th e  wards a t  Fulboum  H o sp ita l a re  open, and a l l  the  10 su b jec ts  

have jobs in  th e  h o s p i ta l .

The 20 chronic  sch izophren ic  su b jec ts  chosen from th e  adm ission 

wards, on th e  o th e r hand, could  be thought of as having a re la p se  of 

acu te  sch izo p h ren ia . Howeva; i t  was f e l t  th a t  by the  f i f t h  adm ission, 

th e  sch izophren ia  was most probably  ch ro n ic , and hence no su b jec ts  were 

adm itted  to  th e  chronic group u n le ss  they  had been adm itted  to  th e  

h o s p i ta l  f iv e  tim es or more.

The 30 chronic scliizophren ic  su b je c ts  were diagnosed as such by 

th e i r  co n su ltan t p s y c h ia t r i s t .  They were eq u a lly  d iv ided  in to  13 men 

and 13 women s u b je c ts .  T h e ir mean age was 38.1 years  ranging from 

21 years  to  62 y e a rs .

A ll  th e  sch izophren ic  su b je c ts  were be ing  t r e a te d  w ith  phenoth iazine 

tra n q u il iz in g  drugs (m ost commonly w ith  ch lorprom azine), b u t none were 

being  given  courses of E .C .T .
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Pugh ( 1968) has found th a t  chlorprom azine does no t a f f e c t  judgement 

or re a c tio n  tim e in  sch izo p h ren ia , a lthough  i t  reduces a n x ie ty  over 

th re a ten in g  s t im u li ,  as measured by g a lvan ic  sk in  response am plitude.

I t  a lso  reduces th e  number of spontaneous GSRs which are  common in  

sch izo p h ren ia . As most o f the  sch izophren ic  su b jec ts  were being  t r e a te d  

w ith chlorprom azine, th i s  evidence must be taken in to  account when 

analyzing  the  d a ta .

A f te r  the  d a ta  had been c o l le c te d ,  t?/o su b d iv isio n s  of the  

schizophrenic  su b je c ts  were made, a p a r t  from the a lread y  e x is t in g  

d iv is io n  in to  acu te  and chronic groups. Schizophrenic su b je c ts  were 

d iv ided  in to  c a te g o rie s  of parano id  o r non-paranoid  (on th e  b a s is  of 

p s y c h ia tr ic  d iag n o sis) and in to  groups of thought d iso rd ered  o r 

non-thought d iso rd e red .

The thought d iso rd e reâ /n o n -th o u g h t d iso rd e red  d iv is io n  was made on 

th e  b a s is  of th e  c l i n i c a l  assessm ent desc rib ed  in  th e  p rocedure . Each 

su b jec t was asked to  exp la in  fo u r  proverbs and to  answer an open-ended 

q u e s tio n . I f  any one proverb o r th e  question  produced a c le a r ly  thought 

d iso rd ered  resp o n se , th e  su b je c t was c l a s s i f i e d  in  th e  thought d iso rd ered  

group. S u b jec ts  who d id  n o t produce c le a r ly  thought d iso rd e red  or c le a r ly  

non-thought d iso rd e red  responses were dropped from th is  p a r t  of th e  

a n a ly s is ,  and la b e l le d  "undeterm ined". Simply being  concrete  in  response 

to  the  proverbs was n o t counted as thought d iso rd e red , as t h i s  

phenomenon has been shovm in  o th e r  p sy c li ia tr ic  groups ( Payne and H e w le tt,19^0) 

although Reed ( 1968) claim s i t  i s  s p e c if ic  to  sch izo p h ren ia . U nderlined 

below a re  some examples of what were taken  to  be c le a r ly  thought d iso rd ered  

resp o n ses.
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I .  Male sch izo p h ren ic , aged 43 . 1 . D on 't count your chickens

b e fo re  they  h a tc h . "We cannot see in to  th e  fu tu r e .  We must no t ask 

to  see in to  th e  fu tu r e ."  2 . Make hay w hile  th e  sun sh in e s . "Be 

co n ten t w ith  what you have a lre a d y . Someone reduced to  p o v erty  who 

i s  strong  enough to  keep c h e e rfu l ."  3* -4 s t i t c h  in  tim e saves n in e .

"You should ask my w ife . A sm all t r i f l e .  Someone who goes in  f o r  

h ire  purchase" .  4 . S t i l l  w aters  run  deep. "To keep u n r u f f le d . . I  

have something b o t t le d  up in  me f o r  y e a rs . Now i s  th e  tim e to  g ive 

i t  ex p ress io n . I 'm  a b i t  nonplussed . Peace on e a r th  to  a l l  good 

men. I t ' s  a . .  I  have found out in  my A u strian  h o lid ay  th a t  even 

w ater s t i l l ,  o r even la k e s , i f  you dw ell on i t .  can happen. You 

c a n 't  make w ater an w h e re . You c a n 't  r e l ie v e  them."  3 . I f  you were 

l o s t  in  a f o r e s t  in  the  daytim e, how would you s e t  about f in d in g  your 

way out? "S c ra tch  your name in  a t r e e ,  or make t r a c k s ."

I I .  Female sch izo p h ren ic . Aged 47# 1 . (Chickens) "D on 't bank 

on ev ery th in g , i t  may come u n stu ck " . 2 . (Hay) "Enjoy l i f e ,  th e re  

might be tro u b le  ahead". 3 . ( S t i tc h )  "Everything f a l l s  a p a r t ,  mass 

produced e s p e c ia l ly ,  b u t a f u l l y  t r a in e d  m achin ist i s  th e  b e s t  w orker".

4» (still w aters) "Not out w ith  what a l l  th e  p lans ought to  be" .

3# (F o re s t)  "By hook o r  by crook" .

I I I .  Male sch izo p h ren ic . Aged 34» 1 . (Chickens) "D on 't jump 

b efo re  you reach  th e  p i t " ,  2 . (Hay) "Be happy w hile  you can".

3 . ( s t i t c h )  "Time and motion s tu d y . I t ' s  b e t t e r  to  c a rry  two buckets 

of w ater when you can c a m r  one b ig  one". 4* ( S t i l l )  "Beauty i s  sk in  

deep", 3» (F o re s t)  "lYhere i s  th e  f o r e s t? .  K ansas, or th e  Sahara d e se r t? . 

Look fo r  th e  n e a re s t  road ,"

IV. Female sch izo p h ren ic . Aged 38. 1 (Chickens) "I 'v e  fo rg o tte n  i t . 

D on 't go on about th in g s  around you know, and d o n 't  keep on about them" ,
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2. (Hay) "I t ' s  a very  common say ing . While you have th e  chance to  

make some money" . 3» ( S t i t c h ) .  "Get in  advance so i t  w on 't go to

rack  and ru in " . 4 .  ( S t i l l  w aters) "I t ' s  a very  p r e t ty  one. I t ' s  an

o ld  one i s n ' t  i t .  I 'v e  fo rg o tte n  i t ." 5 . (F o re s t)  "T h e re 's  always 

an o u t le t .  Been in  the  countr^^ a l l  my l i f e .  Prim rose and b lu e b e l l  

p ick in g  in  th e  f o r e s t s .  When th ey  p u t th e  t r e e s  up they  must have made 

a t r a c k ."

V. Male sch izo p h ren ic . Aged 16. 1 . Chickens) "Chickens la y  eggs 

and you m u stn 't count them. Like mothers having b a b ie s ." 2 . (Hay) 

"Straw  and g ra s s" .  3* (S t i tc h )  "You save n ine  s t i tc h e s  in s te a d  of 

one." 4. (still w a te rs ) . "D on 't Icnow. God could t e l l  you".

3 . (F o re s t)  "Make a f i r e  and th e  f i r e  b rigade  would come runn ing . Or 

sh o u t" .

V I. Female sch izo p h ren ic . Aged 24* 1 . (Chickens) "D on 't count on

too much." 2 . (Hay) "Do a th in g  when you f e e l  l ik e  i t " .  3 « (S titc h )

" I f  you do something in  tim e i t  saves th e  a r t i c l e " .  4 . ( S t i l l  w aters) 

"Somebody q u ie t tak es  a l o t  of u n d e rs tan d in g ."  3* (F o re s t)  "Take o f f  

your c lo th e s , p u t them on a s t ic k  and hope an a irp la n e  vn.ll see you ."

VII .  Female sch izo p h ren ic . Aged 44* 1. (Chickens) "D on 't pu t a l l  

your eggs in  one b a sk e t" .  2 . (Hay) "Get lo s t  in  th e  sun, o r . l iv e  our 

l iv e s  as we may." 3 . ( S t i tc h )  "You g e t something done more quiclcly 

than i f  you d id  i t  any o th e r way". 4 . ( S t i l l  w aters) "You have a 

c e r ta in  q u a l i ty .  That you a re  a re se rv ed  person or an enigm atic person ."  

3* (F o re s t)  "You w ou ldn 't fo llow  th e  sunlt^cause the sun s e ts  in  tlie 

ho rizon . Follow  th e  moon,"
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The numbers of p a t ie n ts  who f e l l  in to  each subgroup were as 

fo llow s:

Acute Chronic
D w o )  lM=30) .

Paranoid  and Thought d iso rd e red  3 4

P arano id  and N on-thought d iso rd e red  7 0

P arano id  and Undetermined 0 2

Non-paranoid and Thought d iso rd e red  10 9 ...................

N on-paranoid and Non-thought d iso rd e red  4  9

Non-paranoid and Undetermined 4  6

C ontro l S u b jec ts

C on tro l su b jec ts  were chosen to  re p re se n t l in g u i s t i c  v a r i a b i l i ty  

w ith in  the  community. They were:

-  10 normal a d u l ts ,  3 men and 3 women w ith  a mean age of 29.2

y ea rs  and an age range of 17 y ears  to  63 y e a rs ;

-  10 c h ild re n , 3 boys and 3 g i r l s  w ith  a mean age of 3 .2  years

rang ing  from 4 .9  y ears  to  3*9 y e a rs ;

-  10 ex p ress iv e  dysphasic p a t ie n t s ,  4  men and 6 women w ith  a 

mean age o f 32 .6  y ea rs  rang ing  from 24 years  to  7I y e a rs ;

-  10 p a t ie n ts  w ith  s e n i le  dem entia, 3 men and 3 women, w ith  a 

mean age o f 77*4 y ears  ranging  from 63 years  to  89 y e a rs .

-  10 non-psychotic  p s y c h ia tr ic  in - p a t ie n t s ,  3 men and 3 women 

w ith  a mean age of 33.0  y ears  ranging  from 19 y ears  to

49 y e a r s .

The normal a d u lts  were p a t ie n ts  in  th e  orthopaedic wards of 

Addenbrooke* s H o sp ita l ,  Cambridge. They were v o lu n tee rs  and none were 

su ffe r in g  se rio u s  i l l n e s s  o r pa in  a t  th e  tim e of t e s t in g .  None had a 

h is to ry  of p s y c h ia tr ic  tre a tm en t of any k in d .
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The ch ild ren  were from an in fa n t  school in  Cambridge.

The dysphasic p a t ie n ts  were taken  from th e  n e u ro lo g ic a l wards of 

Addenbrooke* s H o sp ita l su ffe r in g  from le s io n s  of various types in  the  

b ra in .  There was a  la rg e  range in  th e  s e v e r i ty  of expressive  dysphasia , 

b u t none were jargon  dysphasics o r  had severe  comprehension d e fe c ts ,  

as determ ined by th e  Rochford and W illiam s ( I 964) t e s t  fo r  dysphasia 

which was ad m in is tered  to  each su b jec t p r io r  to  te s t in g .

Demented p a t ie n ts  were taken  from th e  g e r ia t r i c  wards of Fulboum  

H o sp ita l . The d iagnosis  of dementia had been made by the  co n su ltan t 

p s y c h ia t r i s t  in  charge o f each case .

The non-psychotic  p s y c h ia tr ic  p a t ie n ts  were from th e  adm ission 

wards of F u lboum  H o sp ita l .  They had th e  fo llow ing  diagnoses: inadequate  

p e rs o n a li ty  (2  s u b je c ts ) ,  phobic s ta t e  (1 s u b je c t) ,  r e a c t iv e  depression  

(3  s u b je c ts ) ,  o b s e s s io n a li ty  (1 s u b je c t ) ,  p e rs o n a lity  d iso rd e r (2  s u b je c ts ) ,  

an x ie ty  n e u ro s is  (1 s u b je c t) .  The r e g i s t r a r  p s y c h ia t r i s t  in  charge of 

each case confirm ed th a t  none in  th i s  group were su ffe r in g  from 

sch izophren ia  o r any form of p sy ch o sis .

R esu lts

M ultip le  and S in g le  Choice C onditions

F igure  1 shows th a t  more e r ro rs  were made in  th e  s in g le  choice 

cond ition  th an  in  th e  m u ltip le  choice co n d itio n  f o r  a l l  groups of 

su b jec ts  except th e  c h ild re n  and th e  non-psychotic  p s y c h ia tr ic  p a t ie n ts .  

However, th e  d iffe re n c e  i s  s t a t i s t i c a l l y  s ig n if ic a n t  only in  th e  case of 

sch izophren ic  su b jec ts  (p<  .01) excep ting  th e  non-thought d iso rd ered  

group, and demented p a t ie n ts  (p<  .01) (See Table 1 , Appendix A ).



64

Sq.Xnp'B XBBUIOM

sq.UGTq.'cd opaq.'BTqojCsd OTq.oi;oXsd-uoM

1
CO ^

- IS u

sq.uapq.Bd paquamad

soTSBiidsîo"

uaupiTtio

P p O U B U B d -U O f l

ppOUBUBj

paaapaosxp qnSnôqqïSSî^

paaapjospp qqSnoqi

OTUooqo*

aqnoy



65

Word Length

A g en era l tre n d  f o r  long o b je c t nouns to  produce more e r ro rs  

than  sh o rt o b jec t nouns was found. The s t a t i s t i c a l  comparisons u sing  

th e  Wile oxen T est and th e  Sign T es t re v ea led  th a t  the  d iffe re n c e  

between the  e r ro rs  made on o n e -sy lla b le  o b je c t nouns and th re e -  

s y lla b le  o b jec t nouns was s ig n if ic a n t  fo r  th e  chronic sch izophren ic  

subgroup ( p < .O l ) ,  f o r  th e  non-paranoid  subgroup ( p < .O l)  and f o r  

c h ild re n  (p  ^ ,01) (See Table 2 , Appendix A ),

Word Frequency

The c h ild re n  were th e  on ly  group to  show a frequency  e f f e c t ,  as 

can be seen in  Table 3 (Appendix A) where the  e r ro rs  made on AA and 

1-10 o b je c t nouns a re  compared. F iv e -y e a r o ld  ch ild re n  made more 

e rro rs  on ra re  words than  freq u e n t words (p < ',0 3 ) .

Composite Words

A ll  groups produced le s s  e r ro rs  when th e  o b je c t noun was a 

component of a com posite word than  when i t  was th e  composite word, as 

i s  shovm in  Table 4  (Appendix A ).

Comparison of Groups of S u b jec ts

These v a rie d  groups of su b je c ts  d if f e r e d  d ra m a tic a lly  on the  

amount of e r ro rs  they  produced, as can be seen in  F igure  2 . At one 

extrem e, normal adults*  and non-psycho tic  p a tien ts*  e r ro rs  were alm ost 

n o n -e x is te n t , whereas demented p a t ie n ts  made alm ost th e  maximum number 

of e r ro rs  p o ss ib le  ( s e e  T able 5 , Appendix A ),

Schizophrenic su b je c ts  made s ig n i f ic a n t ly  more e r ro rs  than 

hon-psychotic  p s y c h ia tr ic  p a t ie n ts  (p <  .002) using  th e  Mann Whitney 

U-Test ( S ie g e l ,  1956) and s ig n i f ic a n t ly  more e r ro rs  than  normal a d u lts
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Figure 2 . Proportions o f o v era ll errors made by schizophrenic subjects  
and contro l su b jects .
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(p < * 0 0 2 ), Mann W hitney U -T est) . The demented group made more 

e r ro rs  than th e  sch izophren ics ( p < .0 0 2 , Mann-Whitney U -T est).

Among the  sch izophren ic  subgroups (se e  Table 3 a , Appendix A ), 

th e  thought d iso rd e red  su b je c ts  and non-thought d iso rd ered  su b je c ts  

were th e  only ones to  d i f f e r  (p^a .0262 , Mann Whitney U -Test f o r  

la rg e  g roups).

Naming

S ub jec ts  were given a b reak  between com pletion of th e  ta sk  and 

naming th e  p ic tu r e s ,  as has been d esc rib ed  in  the  p rocedure. F igu re  

3 g ives the  p ro p o rtio n s  o f naming e r ro rs  and Table 6 (Appendix A) 

shows the  inc idence  o f in c o r re c t  naming f o r  each group. Compared w ith  

the  number of e r ro rs  made in  th e  ta s k ,  th e  sch izophren ic  groups made 

remarkably few naming e r r o r s .  C hi-square  shows a s ig n if ic a n t  d iffe re n c e  

(p ^  .001) among th e  groups in  frequency  of in c o r re c t  naming, although  

there i s  no d iffe re n c e  among th e  sch izophren ic  subgroups in  naming 

e r ro rs .

Schizophrenic su b je c ts  o ften  e lab o ra te d  th e i r  naming, b u t as long 

as the  c o rre c t name was g iv en , e lab o ra tio n s  were no t counted as e r r o r s .  

Examples of e la b o ra tio n  o fte n  given by schizopliren ic p a t ie n ts  a re : 

"window w ith  c u r ta in s " ;  "d ice  w ith  d o ts " ; ' "e lep h an t w ith  ears  and a 

tru n k " ; "cup w ith  h an d le"; "e lep h an t in  the  zoo"; "drinlcing cup".

The naming e r ro rs  made by c h ild re n  were alm ost e n t i r e ly  th e  ra re  

an^ /o r long  words w ith  which th ey  were u n fa m ilia r . U sua lly  th e  response 

was n o t a genuine e r ro r ,  b u t one of " I  d o n 't  know".

Demented p a t ie n ts  o fte n  appeared to  be su ffe r in g  from v isu a l 

m isperception  which accounted f o r  many o f th e i r  naming e r ro r s .  Some 

examples of naming responses by demented p a tie n ts  were: " I t  i s  a

p ro je c tin g  th ing" ( to  h a tc h e t) ;  " I t  might be something gro^dng" ( to
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• 70 —- Figure 3 . Proportions of naming errors made by scliizophrenic
su b jects  and control su b jects .
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arrow ); " i f  you took o f f  th e  tru n k  i t ^ s  a m an's face*’ ( to  e lep h a n t);

”a t r e e ” ( to  n a i l ) ;  ”church s te e p le ” ( to  n a i l ) .

Types of E rro rs

F ive t^'pes of e r ro rs  could  be made by  s u b je c ts . They could

(a ) accept a word p h o n e tic a lly  s im ila r  a t  the  beginning of 

th e  word,

(b) accep t a word p h o n e tic a lly  s im ila r  a t  th e  end of the  word,

(c )  accep t a word r e la te d  in  meaning,

(d) accep t an i r r e le v a n t  word,

(e ) r e j e c t  the  c o rre c t word.

The types o f e r ro rs  made by sch izophren ics d if f e r e d  from any o th e r 

group o f su b je c ts  in  c o n s is tin g  predom inantly  of r e la te d  words (see  

F igure  k) ,

Table 7 (Appendix A.) shows th e  d iffe re n c e s  in  a c tu a l numbers and 

the means f o r  e r ro rs  in  each of the  f iv e  c a te g o r ie s . For th i s  a n a ly s is  

i t  was necessa ry  to  count e r ro rs  by Method A, Whereas the f i r s t  fo u r  

t jp e s  o f e r ro rs  ( a ,b ,c ,d )  could  be made t?n.ce in  each item  by each 

s u b je c t, the  r e je c t io n  type  of e r ro r  ( ty p e  e) could only be made once. 

This i s  taken  in to  account in  computing th e  p ro p o rtio n  of e r r o r s ,  b u t 

th e  means of type (e )  e r ro rs  a re  n o t comparable w ith  th e  o th e r means 

in  Table 7 (Appendix A ).

A comparison of the  h ig h e s t e r ro r  scores o f each of th e  types w ith  

the  second h ig h e s t e r ro r  s c o re s , and the  second h ig h e s t e r ro rs  scores 

w ith th e  th i r d  was made using  th e  W ilcoxen T est ( s e e  Table 7A,

Appendix A ). A ll  the  sch izophren ic  subgroups except th e  parano id  

sch izophren ics made s ig n i f ic a n t ly  more r e la te d  word type  e rro rs  (ty p e  c) 

than any o th e r k ind  (p <  .01 f o r  each subgroup, except p< .05 f o r  the  

non-thought d iso rd e red  subgroup), The ch ild re n  and dysphasic groups

each made more r e je c t io n  e r ro rs  ( ty p e  e) than any o th e r kind a t  p ^  .0 1 ,
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The demented p a t ie n ts  showed no d iffe re n c e  between the amount of 

type (e )  and type  (c )  e r r o r s ,  a lthough  th ese  two types of e r ro rs  

were s ig n i f ic a n t ly  d i f f e r e n t  from th e  o th e r types a t  p <'•01,

In  the procedure th e  method f o r  sco rin g  an e r ro r  was d e sc rib ed .

When th e  su b je c t accep ted  a word which was no t the  c o rre c t  name he was 

asked again  i f  th e  word he had responded to  was the  name of the  p ic tu r e ,  

or what the  p ic tu re  was c a l le d .  I f  th e  su b jec t again  in d ic a te d  th a t  he 

accepted th e  name, an e r ro r  was sco red . In  many c ase s , su b je c ts  

explained  why i t  was th e  name of th e  p ic tu r e .

Exam ination o f the  reasons g iven  by  sch izophren ic  su b je c ts  f o r  

accep ting  th e  wrong words showed th a t  some a s s o c ia tio n a l r e la t io n s h ip  

had been found, even i f  th e  e r ro rs  were accep tin g  words designed to  be 

p h o n e tic a lly  s im ila r  o r  i r r e l e v a n t .  In  th i s  sen se , schizophrenics* 

e rro rs  were n e a r ly  a l l  r e la te d  word, o r a s so c ia te d  word type of e r r o r s .  

This was n o t t ru e  fo r  any o th e r  group of su b je c ts .

For example, asked i f  th e  word " in fa n t"  was th e  name o f th e  p ic tu re  

of an e lep h an t ( t h i s  i s  a phonetically s im ila r  word a t  th e  end of th e  

word) some sch izophren ic  su b je c ts  accep ted  i t  because i t  was an **in fa n t  

e lep h an t" . The words designed to  be r e la te d  to  e lephan t ("h u n ting" and 

" enorm ity") were a lso  accep ted , b u t f o r  more obvious a s s o c ia tiv e  re a so n s . 

A few o th e r examples of remote a s so c ia tio n s  given as reasons f o r  

accepting  p h o n e tic a lly  s im ila r  words a re : " f in is h "  f o r  " f in g e r"  because 

i t  ends; "meadow" f o r  "window" because i t  could be seen through a 

window (a lth o u g h  th i s  was n o t th e  case in  th e  p ic tu re  p re se n te d ); 

"rainbo'w" f o r  "window" f o r  a s im ila r  reaso n ; " sparrow** f o r  "arrow" 

because you can shoot them; "trium phant" f o r  "elephan t"  because when 

he blows h is  horn he i s  trium phan t.
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When th e  f i r s t  responses o f th i s  c h a ra c te r  were e l i c i t e d  from 

schizophrenic  p a t ie n ts ,  i t  was thought th a t  they  d id  n o t understand  

the in s tru c t io n s  p ro p e rly . I n s t ru c t io n s  to  accep t only th e  name o f 

the o b jec t p ic tu re d  were re p e a te d  throughout te s t in g  -  sometimes as 

o ften  as b e fo re  each one of th e  12 item s. However, th i s  d id  n o t 

seem to  have any e f f e c t ,  and sch izophren ic  su b je c ts  p e r s is te d  w ith 

accep ting  r e la te d  words as th e  c o rre c t names.

The major p ro p o rtio n  of e r ro r s  made by demented su b je c ts  were

d iv ided  eq u a lly  between accep tance  of r e la te d  words and r e je c t i o n  of 

the  c o r re c t  name, a lthough  th e  o th e r types o f e r ro rs  made were a ls o  

very many compared w ith  sch izophren ic  su b je c ts .

The c h a ra c te r  o f the reaso n s o ffe re d  fo r  a ccep tin g  in c o r re c t  names 

by demented su b je c ts  was q u ite  d i f f e r e n t  from those  o f sch izo p h ren ic s.

Demented su b jec ts*  reasons appeared to  be o fte n  based on v isu a l 

m ispercep tion  o f the  p ic tu re s  (a s  was t h e i r  naming perform ance) 

a lthough some a s s o c ia t iv e  reasons were a lso  g iven .

Some examples of demented p a tie n ts*  reasons f o r  accep tin g  

in c o r re c t  names were; "N ail” f o r  "d ice"  because " i t  looks l ik e  n a i l s  

in  a box" ; "rainbow" f o r  "window" because " i t  i s  an open p ic tu re  of 

a  rainbow "; "marrow" f o r  "arrow" because " i t  looks l ik e  one"; " p a il"  

fo r  " n a i l"  because " i t  i s  an  in s tru m en t" ; "gondola" f o r  "elephan t" 

because " i t  i s  the  same shape"; "co n tac t"  f o r  " f in g e r"  because " i t  i s  

being jo in e d  up, b u t I  can*t make out what th ese  hooks a re"  (p o in tin g  

to  a  p a r t  of th e  p ic tu re  o f a  f in g e r ) .

The g r e a te s t  number of e r ro rs  made by f iv e -y e a r  o ld  c h ild re n  was

a r e je c t io n  o f the  c o rre c t name. Acceptance of an in c o r re c t  name was 

ra re  f o r  c h ild re n , and when th i s  occurred , reasons could  r a r e ly  be 

e l i c i t e d .  I f  a  reason  was given  i t  was u su a lly  th a t  th e  su b jec t " lik e d "

th a t  word. The r e je c te d  c o r re c t  names by c h ild re n  were alm ost e n t i r e ly
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ra re  words (I-IO ) an d /o r long words. C hild ren  a re  the  on ly  group f o r  

whom word frequency  and le n g th  had a s ig n i f ic a n t  e f f e c t .  The reason  

fo r  r e je c t in g  th e  c o rre c t names in  th e  case o f ch ild re n  was q u ite  

obviously  because th ey  were no t acqua in ted  w ith  th e  given  word.

The g re a te s t  number of e r ro rs  made by dysphasic su b je c ts  v/as 

a lso  r e je c t io n  of the  c o rre c t name. Presumably th i s  r e s u l te d  from 

word f in d in g  d i f f i c u l t y  g e n e ra lly  e x h ib ite d  by dysphasics (îlochford  

and W illiam s, 1955), S ince none of th e  dysphasic su b je c ts  could  

speak c o h e ren tly , reasons f o r  making e r ro rs  could  n o t be e l i c i t e d .

These f in d in g s  r a i s e  a number of p o s s i b i l i t i e s  which a re  fo llow ed 

up in  subsequent experim ents. Experim ent 2 i s  designed to  confirm  th e  

fin d in g s  of Experim ent 1 by re p e a tin g  th e  experiment w ith  a new group 

of sch izophren ic  su b jec ts  u s in g  a new ta s k  w ith  d i f f e r e n t  o b je c t nouns 

and d i f f e r e n t  a l te rn a t iv e  words. This new ta sk  however, was c o n s tru c te d  

by th e  same p r in c ip le s  as th e  ta sk  used  in  Experim ent 1,

The problems ra is e d  by the  l a s t  r e s u l t ,  concerning th e  connection  

between accep ted  names and th e  c o r re c t  o b jec t noun a re  examined in  

S ection  11. The q u estion  of th e  d iffe re n c e  between th e  s in g le  choice 

and m u ltip le  choice co n d itio n s  i s  fo llow ed  up in  S ec tio n  111.
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Experim ent 2 . R e p lic a tio n  of Experim ent 1 , 
Using D if fe re n t S tim ulus Words

I t  was thought u se fu l to  re p e a t Experim ent 1 u s in g  d i f f e r e n t  

ob jec t nouns, to  see i f  s im ila r  r e s u l t s  appeared in  a new group of 

sch izophren ic  p a t ie n ts .

The n u l l  hypotheses a re  as fo llo w s:

1, There i s  no d if fe re n c e  between th e  m u ltip le  and s in g le  choice 

c o n d itio n s ,

2, There i s  no d iffe re n c e  between th e  amount of e r ro rs  made to  long

or to  sh o rt words.

3, There i s  no d iffe re n c e  between the  amount of e r ro rs  made to  r a re

or to  freq u e n t words,

A, There i s  no d if fe re n c e  between one scliizophrenic  subgroup and 

an o th er on amount o f e r ro rs  made,

3 , There i s  no d iffe re n c e  in  th e  p ro p o rtio n  of naming e r ro rs  made 

in  Experim ent 2 and in  Experim ent 1•

6, There i s  no d if fe re n c e  between the  amount of e r ro rs  made on 

one type of word or an o th e r .

Methods

M ate ria l

A ta s k  of th e  same type as Experim ent 1 was c o n s tru c te d , except 

6 o b jec t nouns were used in s te a d  of 12, P ic tu re s  of the  nouns were 

drawn in  b la c k  in k  on w hite  V* x 6" c a rd s ,*  The nouns were eq u a lly

^Photographs of th e  p ic tu re s  a re  shown in  Appendix F ,  p a r t  i l .



div ided  in to  1 , 2  and 3 s y l la b le  words and in to  freq u en c ies  of AA. 

and 1-10 according  to  th e  Thorndike and Lorge (1^44) word count# 

The nouns were;
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f i s h

ta b le

In d ian

1-10

g ir a f f e

acrobat

O n e-sy llab le  

T w o-syllab le 

T h re e -sy lla b le

A ttached  to  each of th ese  6 nouns were 8 a l te r n a t iv e  words as in  

Experiment 1 , These o th e r words formed th e  choice s i tu a t io n  in  each 

item . The 8 words were chosen in  th e  same way as in  Experim ent 1 ;

2 were p h o n e tic a lly  s im ila r  to  th e  o b je c t noun a t  th e  beg inn ing  of 

the word; 2 were p h o n e tic a lly  s im ila r  a t  th e  end of th e  word; 2 

were r e la te d  in  meaning to  th e  o b je c t noun, and 2 words were 

com pletely  i r r e le v a n t  ( t h i s  i s  d i f f e r e n t  from Experim ent 1 , where 

the  " i r r e le v a n t"  words were drawn from th e  o th e r o b je c t nouns)#

The o b je c t nouns and th e i r  a l te r n a t iv e  words were:

O bject Beginning Ending M eaningfully I r r e le v a n t
noun p h o n e tic a lly

s im ila r
p h o n e tic a lly
s im ila r

r e la te d

f i s h f i l l d ish f r y sack
f ix w ish swim r u s t

ta b le t a i n t la b e l w ritin g censor
ta s t e fa b le c h a ir capsu le

Ind ian in d igo guardian  ' wigwam o b s tru c tio n
indecen t p leb ian red committee

jug judge rug w ater knee
jump bug g la ss te a r

g ira f f e g ib le ts d i s t a f f neck d ie t
g inger c a r ra fe spots c r ip p le

acrobat ac ro ss democrat clown g o r i l l a
a c ro p o lis combat a g i l i t y dictaphone
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The o b je c t nouns and th e i r  8 accompanying a l te r n a t iv e  words were 

put in to  random o rd e r fo r  each of th e  6 ite m s . The item s were a lso  

p laced  in  random o rd e r. A l i s t  of th e  ?rords was typed , d u p lic a ted  and 

used as sco ring  sh ee ts  in  th e  a d m in is tra tio n  o f th e  task* The sco rin g  

shee t was a rranged  as fo llo w s:

NAIÆS

SCORE SHEET

fry
sack
r u s t
d ish
f ix
wish
swim
f i s h
f i l l

2 . bug 
jump 
w ater 
rug 
g la ss  
t e a r  
jug 
judge 
knee

3. fa b le  
censor 
la b e l  
t a i n t  
c h a ir  
ta b le  
w ritin g  
capsule 
t a s t e

4 . in d igo  
guard ian  
red
committee
p leb ian
In d ian
wigwam
o b s tru c tio n
in d ecen t

sp o ts
d i s t a f f
neck
g inger
c r ip p le
c a ra f
g i r a f f e
g ib le ts
d ie t

6 , g o r i l l a  
clown 
democrat 
a c ro p o lis  
a g i l i t y  
ac ro b a t 
d ictaphone 
combat 
across

Naming:

1• f i s h  

4 . In d ian

2 . jug

3 . g i r a f f e

3* ta b le  

6. a c ro b a t

A reco rd in g  of th e  words in  random order as shown above was made 

on tap e  in  th e  same stan d a rd  E n g lish  fem ale voice as th e  tape in  

Experiment 1• The in te r v a l  between th e  words w ith in  a  s in g le  item  was 

5 seconds as in  Experim ent 1 .



77
Procedure

The a d m in is tra tio n  of th e  ta s k  "was e x ac tly  the  same as in  

Experim ent 1 . Each su b jec t was te s t e d  in d iv id u a lly  in  a q u ie t 

room. B efore t e s t in g ,  a ttem pts were made to  develop rap p o rt during 

a sh o rt conven tional co n v e rsa tio n . The su b jec t was then given th e  

s tim u lus p ic tu re s  one a t  a tim e , and h is  responses to  th e  words were 

recorded  on th e  sco rin g  s h e e t.

The ta sk  was ad m in is tered  under th e  two co n d itio n s : m u ltip le

choice co n d itio n  and s in g le  choice c o n d itio n . In  o rder to  have each 

su b jec t respond under each co n d itio n  th e  ta sk  was d iv ided  in  h a l f .

The two ha lves were s y s te m a tic a lly  a l te rn a te d  from one su b jec t to  

an o th e r . The in s t ru c t io n s  f o r  each co n d itio n  were the same as in  

Experim ent 1 .

As in  Experim ent 1 , each tim e th e  su b jec t responded p o s i t iv e ly  

to  a word which was n o t the  c o rre c t name he was asked i f  th e  word he 

responded to  was th e  name of th e  p ic tu r e .  I f  th e  su b je c t once again  

s ta te d  th a t  i t  was th e  name, a n o te  in d ic a tin g  an e r ro r  was made on 

th e  response s h e e t. O ften , th e  su b je c t would ex p la in  th e  reason  why 

he b e lie v e d  an in c o r re c t  name to  be th e  c o rre c t name. When th i s  

occurred th e se  reasons f o r  e r ro rs  were n o ted .

A f te r  t e s t in g  th e  su b je c ts  were asked to  exp la in  th e  meanings of 

th e  same fo u r  proverbs and open-ended question  as in  Experim ent 1 ,

As in  th e  p rev ious experim ent, th e  purpose of th e se  questio n s  was to  

e l i c i t  th e  presence o r  absence of thought d iso rd e r as c l in i c a l l y  

dem onstrated . Subjects* answers were taken  down verbatim . L a te r  th e  

su b je c ts  were d iv ided  in to  th re e  groups w ith  reg a rd  to  thought 

d iso rd e r on th e  same b a s is  as p re v io u s ly . The su b je c ts  were a lso  

d iv ided  in to  parano id  o r non-paranoid  depending on p s y c h ia tr ic  

d ia g n o s is .
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A fte r  th e se  q uestions each su b je c t v/as shown th e  s ix  p ic tu re s  

from the  word ta s k  once a g a in . The su b je c ts  were asked to  name a l l  

the  p ic tu re s  one a t  a  tim e , and the  names th e  su b jec ts  used were 

n o ted .

Scoring  and S t a t i s t i c s

Scoring  was done in  the  same way as th e  p revious experim ent, 

by counting  th e  number of e r r o r s .  As b e fo re . Method A ( a l l  e r ro rs  

counted, maximum number p e r person being  n in e  a l te r n a t iv e s  times s ix  

item s = 54 p o ss ib le  e r ro rs )  was n e c e s s a r i ly  used fo r  th e  counting 

of " types" of e r ro rs  made, and Method B (maximum number of e r ro rs  

per person = s ix )  was used  in  a l l  th e  o th e r  a n a ly se s .

As in  Experim ent 1 , non-param etric  s t a t i s t i c s  a re  used to  

compute s t a t i s t i c a l  d if f e r e n c e s , and a l l  p - le v e ls  given a re  two- 

t a i l e d .

S u b jec ts

The su b je c ts  were 20 acu te  and 20 chron ic  sch izophren ic  p a t ie n ts  

from Fulboum  H o sp i ta l ,  Cambridge, They were s e le c te d  by the  same 

c r i t e r i a  d esc rib ed  in  Experim ent 1•

The 20 acu te  su b je c ts  were 10 men and 10 women. T heir mean age 

was 32,8  y e a r s ,  rang ing  from 18 y ears  to  55 y e a rs .

The 20 clironic su b je c ts  were 10 men and 10 women, w ith  a mean 

age of 36.6  y ears  rang ing  from I 9 y ea rs  to  60 y e a r s .

None o f th e se  su b je c ts  had taken  p a r t  in  the  p rev ious experim ent, 

As in  Experim ent 1 , th e  sch izophren ic  su b jec ts  were d iv ided  in to  

subgroups. The numbers of p a t ie n ts  v/ho f e l l  in to  each subgroup was 

as fo llo w s:
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Acute (N=20) Chronic (N=20) 

Parano id  and Thought d iso rd e red  4  3

Paranoid  and Non-thought d iso rd e red  4 0

P arano id  and Undetermined 0 2

N on-paranoid and Thought d iso rd e red  4 6

N on-paranoid and Non-thought d iso rd e red  4  5

N on-paranoid and Undetermined 4  4

R esu lts

M u ltip le  and S in g le  Choice C onditions

F ig u re  5 shows th a t  f o r  each sch izophren ic  subgroup, th e  s in g le  

co n d itio n  produced more e r r o r s .  As in  Experim ent 1 , th i s  d iffe re n c e  

reached s ig n i f ic a n t  le v e ls  ( p < ,0 1  f o r  each subgroup except clironic 

sch izo p h ren ic s , fo r  whom p < ',0 2 , and parano id  s u b je c ts ,  f o r  whom 

p< ,02) except f o r  th e  non-thought d iso rd e red  subgroup (s e e  Table 8 , 

Appendix A ),

In  F ig u re  6 th e  p ro p o rtio n s  of e r ro rs  in  Experim ents 1 and 2 

fo r  b o th  co n d itio n s  a re  shown. In  th e  s in g le  c o n d itio n , s im ila r  

p ro p o rtio n s  of e r ro rs  were made in  b o th  experim ents. But in  th e  

m u ltip le  c o n d itio n , le s s  e r ro rs  were made in  Experim ent 2 (s e e  

Table 8A., Appendix A ),

U nlike Experim ent 1, where the  clironic and nonparanoid sch izophren ic  

subgroups showed a word le n g th  e f f e c t ,  no d if fe re n c e s  in  word le n g th  were 

found f o r  any of th e  subgroups in  Experim ent 2 (se e  Table 9 , Appendix A ),
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Fjjgure Proportions o f errors made by sch izoph ren ic su b je c ts  in  the m ultiple  
ch o ice  (M) and the s in g le  ch o ice  (S) c o n d itio n s .
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Yford Frequency

As in  Experim ent 1 , no d iffe re n c e s  were found between ra re  

and fre q u e n t o b jec t names fo r  sch izophren ic  su b jec ts  ( s e e  Table 10, 

Appendix A)*

Subgroups

The Mann-Whitney U -Test was used to  compare acu te  w ith  chronic 

s u b je c ts ,  thought d iso rd e red  w ith  non-thought d iso rd e red  s u b je c ts , 

and p aran o id  w ith  non-paranoid  s u b je c ts .  As in  Experim ent 1 , only 

th e  thought d iso rd e red  and non-thought d iso rd e red  d if f e r e d  

s ig n i f ic a n t ly  a t  p< *002,

Naming

As in  th e  f i r s t  experim ent, th e re  was no d iffe re n c e  among 

th e  sch izophren ic  subgroups in  in c id en ce  of naming e r r o r s .  There 

were s l i g h t ly  le s s  naraing e r ro rs  in  Experim ent 2 , ( s e e  Table 11, 

Appendix A ), E lab o ra tio n  as d e sc rib ed  in  Experim ent 1 was o ften  

e x h ib ite d  by th e  su b je c ts  in  th i s  experim ent.

Types of E rro rs

As in  Experim ent 1 , sch izophren ic  su b jec ts  made more e r ro rs  by 

accep tin g  r e la te d  words than  any o th e r type of e r ro r  ( s e e  F ig u re  7)# 

The Friedm an 2-way a n a ly s is  o f v a rian ce  among the  types of e r ro rs  

reached s ig n if ic a n t  le v e ls  f o r  chron ic  su b jec ts  (p <  *02), thought 

d iso rd e red  su b je c ts  (p < * 0 0 l)  and f o r  non-paranoid  su b je c ts  (p<“ .01) 

(see  Table 12 , Appendix A ).

I n  a comparison of th e  h ig h e s t e r ro r  scores of each of the  

types of e r r o r  f o r  each subgroup w ith  th e  second h ig h e s t e r ro r  

scores of each o f th e  types by u sin g  the  W ileoxen T e s t ,  a l l  groups
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except th e  non-thought d iso rd e red  subgroup had s ig n i f ic a n t ly  

more r e la te d  type word e r ro rs  than any o th e r k ind  (s e e  Table 12A, 

Appendix A ).

As in  Experim ent 1 , th e  reasons su b je c ts  gave f o r  making 

e r ro rs  were n o ted , and reasons in v o lv in g  a s so c ia tio n  between th e  

vjTongly accep ted  word and the  c o rre c t word were most o fte n  g iven , 

s im ila r  to  th e  examples shown in  Experim ent 1 by sch izophren ics*
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D iscussion

Naming Perform ance and Task Perform ance;

A Case fo r  Examining th e  R eceptive S ide o f Language 

in  Sch izophren ia

One m ight expect th e re  to  be a d i r e c t  re la t io n s h ip  between th e  

amount of e r ro rs  made in  naming the  p ic tu re s  and th e  amount of e r ro rs  made 

in  th e  word id e n t i f i c a t io n  ta s k . T h is was th e  case f o r  a l l  th e  c o n tro l 

groups (compare F ig u res  2 and 3) b u t n o t f o r  th e  sch izophren ic  group. The 

p ro p o rtio n  of naming e r ro rs  f o r  c h ild re n , dysphasic p a t ie n ts  and demented 

p a t ie n ts  fo llow s r e la t iv e ly  th e  p ro p o rtio n  of e r ro rs  made in  th e  ta sk  

f a i r l y  c lo s e ly , so th a t  the  more ta sk  e r ro rs  made, th e  more naming e r ro rs  

were made. The non-psychotic  p s y c h ia tr ic  p a t ie n ts  and th e  normal su b jec ts  

a lso  fo llow  t h i s  p a t te rn  in  th a t  b o th  th e  p ro p o rtio n  o f e r ro rs  made in  the  

ta sk  and in  naming were ex trem ely  sm all. In  comparison w ith  th e  co n tro l 

g roups, th e  d iffe re n c e  between the  p ro p o rtio n  o f e r ro rs  made in  th e  ta sk  

and th e  p ro p o rtio n  of naming e r ro rs  i s  g re a t f o r  sch izo p h ren ic  s u b je c ts ,

A co n sid erab le  p ro p o rtio n  of e r ro rs  was made in  th e  ta sk  by sch izophren ic  

s u b je c ts ,  y e t  the  p ro p o rtio n  of naming e r ro rs  was sm all in  comparison 

( see F ig u re  8 )•

I f  th e  ta s k  can be regarded  as a t e s t  o f comprehension, and th e  

naming as a t e s t  of ex p ress io n , then  th i s  d iffe re n c e  can be in te rp re te d  to  

in d ic a te  more of a  comprehension d iso rd e r  than  an ex p ress iv e  d iso rd e r to  

e x is t  in  sch izo p h ren ia .
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The R e la tio n sh ip  between E lab o ra tio n  in  Naming 

and Acceptance of M eaningfully  R ela ted  Words

Schizophren ic  su b je c ts  were th e  only  group to  e x h ib it  e la b o ra tio n  

of th e  names. E lab o ra tio n  was n o t counted as an e r r o r ,  p rov ided  the  

su b je c t gave th e  c o rre c t name, so th a t  "e lep h an t w ith  e a r s " ,  a  ty p ic a l  

sch izophren ic  naming resp o n se , was n o t counted as an e r r o r .  E lab o ra tio n  

can be regarded  as a form of ex p ress iv e  e r r o r ,  b u t i t  a lso  may be based 

on a comprehensivâ d is o rd e r . The su b je c t may be unsure of h is  

understand ing  of th e  whole p ic tu re  o r o f th e  words he i s  u s in g  and 

th e re fo re  has a  tendency to  name th e  p a r t s .  The p a r ts  may have more 

re lev an ce  to  sch izo p h ren ics  than  to  c o n tro l su b je c ts  in  such a way th a t  

th ey  f e e l  th ey  must be m entioned, however, one could n o t go so f a r  as 

to  say th e  p a r ts  mentioned were b lu r r in g  th e  re lev an ce  of the  name of 

th e  whole p ic tu re  so th a t  th e  sch izophren ic  su b jec t named only  th e  p a r ts  

and d is reg ard ed  th e  whole name.

However, when p ic tu re s  a re  more complex, some re se a rc h  has shown 

g ross m ispercep tion  by sch izo p h ren ics  o f a fragm entary  n a tu re ,

Weckowitz ( 1960) dem onstrated th a t  sch izophren ics  cannot id e n t i f y  

drawings of common o b je c ts  i f  overlapp ing  l in e s  a re  superim posed, 

Bemporad ( 19^7 ) d id  an experim ent using  th re e  cards from th e  

P seudo-Isom etric  P la te s  (g e n e ra l ly  used to  t e s t  c o lo r  p e rcep tio n ) and 

one c o n tro l c a rd . Each of the  th re e  cards shows d i f f e r e n t  s ize d  do ts 

in  th e  shape of a number a g a in s t  a f i e l d  of do ts of c o n tra s tin g  c o lo rs . 

The c o n tro l card  was a c le a r ly  o u tlin e d  number. Schizophren ic  p a t ie n ts  

responded m ostly  to  th e  do ts ( th e  p a r t  response) w hile  th e  non

sch izophren ic  p a t ie n t  c o n tro l group responded to  th e  numbers ( th e  whole 

response) , The groups b o th  responded to  th e  c le a r ly  o u tlin e d  number 

in  th e  c o n tro l c a rd .
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E lab o ra tio n  in  naming in  Experim ents 1 and 2 d id  n o t always 

inv o lv e  p a r ts  of th e  p ic tu re  (o r  f rag m e n ta tio n ). Some su b je c ts  

e lab o ra te d  by in v o lv in g  phenomena of o th e r ty p e s , e .g .  "a  happy 

elephan t" or "an e lephan t in  the  zoo". I f  th i s  k ind  o f e la b o ra tio n  

i s  to  be tak en  in to  accoun t, then  e la b o ra tio n  cannot be regarded  as 

only  frag m en ta tio n  of th e  p ic tu r e ,  b u t as something more. E lab o ra tio n  

may in  f a c t  be r e la te d  to  the accep tance of m eaningfully  r e la te d  words 

as names f o r  th e  o b je c ts  p ic tu re d  in  th e  ta s k ,  which was c h a r a c te r i s t ic  

of th e  sch izophren ic  group, and which was t h e i r  main type of e r r o r .  

E la b o ra tio n  could  be regarded  as th e  expression  of a  comprehensive 

d is o rd e r ,  in  th a t  sch izophren ics a re  more aware of th e  m eaningfully  

r e la te d  words in  the  ta s k ,  to  th e  e x ten t of w rongfu lly  accep tin g  them 

as names, and e lab o ra tio n  i s  th e  exp ression  of th i s  g re a te r  aw areness.

However, in  th e  ta s k ,  sch izophren ics were unable to  r e je c t  

wrong (a lth o u g h  m eaningfu lly  r e la te d )  words to  a la rg e  degree, whereas 

in  naming, th ey  g e n e ra lly  had th e  c o rre c t name to  express (even i f  i t  

was e la b o ra te d ) . The d iso rd e r was more c le a r ly  e x h ib ite d  in  th e  ta sk  

( th e  comprehension t e s t )  than  in  the  naming p a r t  ( th e  exp ression  t e s t )  

of th e  experim ents.

R e jec tio n  of th e  C orrec t Name versus 

Acceptance o f Wrong Names

One of th e  most in te r e s t in g  r e s u l t s  to  come out o f Experim ent 1 

was th a t  u n lik e  o th e r members of th e  l in g u i s t i c  community, who tended 

to  r e j e c t  th e  c o rre c t  word as t h e i r  main form of e r ro r  (ex cep t f o r  

those  su ffe r in g  from s e n ile  p sy ch o sis , who e q u a lly  r e je c te d  th e  c o rre c t 

word and accep ted  wrong nam es), sch izophren ics accep ted  wrong vfords as 

names as t h e i r  main form of e r r o r .
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This r e s u l t  i s  somewhat analagous to  a r e s u l t  found by Spence 

and L a ir  ( 1964) where in  a v e rb a l le a rn in g  ta s k  of a p a ire d  a s so c ia te  

l i s t  th e  only  d if fe re n c e  between normal and sch izophren ic  su b je c ts  

was th a t  th e  e r ro rs  of sch izophren ics con ta ined  a s ig n i f ic a n t ly  

h ig h e r p ro p o rtio n  of o v e rt re sp o n ses , as opposed to  e r ro rs  of 

ommission by normal s u b je c ts .  A lthough th e  ta s k  in  Experim ent 1 was 

too easy  fo r  th e  normal su b je c ts  to  make a s u b s ta n t ia l  amount of 

e r r o r s ,  th e re  was th i s  c o n tra s t  between sch izophren ic  p a t ie n ts  on 

the  one hand, making e r ro rs  of accep tance , and th e  o th e r c o n tro l 

groups, on th e  o th e r hand, making r e je c t io n  e r r o r s .

A ccepting wrong names may be regarded  as stemming from th e  

th eo ry  of " a s s o c ia t io n a l  flow" and la c k  o f r e s t r a i n t ,  suggested  by 

G-athercole ( 1965) and d esc rib ed  in  th e  In tro d u c tio n . G atherco le  put 

forw ard th e  view th a t  t e s t s  of o v e rin c lu sio n  were in  f a c t  measuring a 

person’ s i n a b i l i t y  to  s top  a s s o c ia t in g , to g e th e r  w ith  an i n a b i l i t y  to  

stop respond ing , and th a t  i t  i s  t h i s  f a c to r ,  r a th e r  than  a f a i lu r e  in  

m ain ta in ing  concep tual b o u n d a rie s , which accounts f o r  h igh  o v e rin c lu sio n  

sco res by  sch izo p h ren ic s . Some of the  evidence in  support of th i s  

th eo ry  i s  th a t  chronic sch izo p h ren ic s , who a re  ty p ic a l ly  re p o rte d  to  

be re ta rd e d  (Weaver, I 964) a re  found to  score  low on t e s t s  of over

in c lu s io n  ( Payne _et I 963) ,  and re ta rd a t io n  i s  b e lie v e d  to  reduce 

a s s o c ia t io n a l  a c t i v i t y .  This i s  n o t c o n s is te n t ,  however, w ith  th e  

r e s u l t s  from Experim ents 1 and 2 , where chronic  sch izophren ics 

accep ted  as many wrong names as acu te  sch izo p h ren ics . The only 

d iffe re n c e  between subgroups of sch izophren ics in  th e se  Experim ents 

was th e  d iffe re n c e  between the  thought d iso rd e red  and non-thought 

d iso rd e red  subgroups. The thought d iso rd e red  su b jec ts  accep ted  more 

wrong words as names than  th e  non—thought d iso rd e red  s u b je c ts .
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Acceptance of M eaningfully  R e la te d  Words

Not only  d id  sch izophren ic  su b jec ts  accep t wrong words r a th e r  than 

r e je c t  c o r re c t  w ords, a lso  th ey  tended to  accep t words r e la te d  in  

meaning to  th e  o b je c t noun as i t s  name more o ften  than  accep tin g  

p h o n e tic a lly  s im ila r  or i r r e le v a n t  words.

Degree of m eaningfulness in  words i s  an im portan t f a c to r  in  

le a rn in g  w ith  normal s u b je c ts .  T his was shown by E p s te in  _et ^  {̂ 6̂0) 

and by Heim e t  ^  , E p s te in  _et aJ dem onstrated th a t  le a rn in g

of m eaningful word com binations i s  e a s ie r  than le a rn in g  ju s t  f a m il ia r  

com binations. In  le a rn in g  word p a ir s  w ith  vary ing  degrees of 

a s s o c ia t io n , Heim jet ^  showed th a t  degree o f a s s o c ia tio n  p lay s  a 

g re a te r  ro le  th an  frequency of r e p e t i t io n ,  b o th  in  le a rn in g  and r e c a l l ,  

f o r  normal s u b je c ts .

A lthough m eaningfulness i s  an ex trem ely  im portan t f a c to r  in  

le a rn in g  and r e c a l l ,  normal su b je c ts  a re  ab le  to  r e j e c t  in c o r re c t  

words f o r  names. The d if fe re n c e  between normal c o n tro l su b je c ts  and 

sch izophren ics  appears to  have to  do w ith  th e  a b i l i t y  to  r e j e c t  

m eaningfully  r e la te d  words. The sch izophren ic  seems to  have d i f f i c u l ty  

in  drawing c le a r  boundaries around a word, th e reb y  d e lin e a tin g  i t s  

meaning and g iv ing  i t  s p e c if ic  id e n t i ty .  The a b i l i t y  to  form such 

d e lin e a tio n s  he lp  normal persons to  understand  what a word i s  n o t .

O veracceptance of th e  type desc rib ed  in  Experim ents 1 and 2 could 

be a t t r ib u te d  to  d e fe c ts  in  the  mechanisms of s e le c t iv e  a t te n t io n  and 

f i l t e r i n g .  However, experim ents in to  a t te n t io n a l  d e f ic ie n c ie s  in  

sch izophren ia  re p o r t  an o v e r -a l l  d i s t r a c t i b i l i t y  f a c to r  as th e  main 

evidence to  support a th eo ry  of a t te n t io n a l  d e fec ts  (Lawson, ^

1967; Ludwig e t  a l .  19^3; McG-hie e t  a l  1963a, 1963b; S t i ls o n  and 

K o p e ll, 1964)0 However, in  Experim ents 1 and 2 overacceptance was 

no t u n iv e rs a l by  sch izophren ic  s u b je c ts . They d id  n o t g e n e ra lly



accep t i r r e le v a n t  words, and th e i r  acceptance of p h o n e tic a lly  

r e la te d  words was sm all compared w ith  th e  acceptances o f m eaningfu lly  

r e la te d  w ords. I f  an in te r p r e ta t io n  invo lv ing  d e fe c ts  in  th e  

mechanism of a t te n t io n  and f i l t e r i n g  i s  to  be made, i t  must be 

ap p rec ia ted  th a t  breakdown of th e  f i l t e r  mechanism i s  n o t com plete. 

I r r e le v a n t  words a re  s t i l l  f i l t e r e d  out q u ite  ad eq u a te ly .

S im ila r ly , i f  one a ttem p ts  to  a t t r ib u te  overaoceptance to  an 

underly ing  th eo ry  of o v e ra ro u sa l, which hypo thesizes a g e n e ra lly  

L ightened a ro u sa l in  non-parano id  sch izo p h ren ia , one must take  in to  

account th a t  overaoceptance i s  n o t a g en era l a l l - in c lu s iv e  phenomena, 

as some types o f words a re  no t overaroused w hile  o th e rs  a r e .  A lso , 

o v era ro u sa l was g e n e ra lly  found in  non-parano id  o r very  withdrawn 

parano id  sch izophren ics  (V enables, 1968). In  Experim ents 1 and 2, 

th e re  was no d if fe re n c e  between parano id  and non-paranoid  sch izophren ic  

su b je c ts  in  o v er-accep tance , a lthough  in  Experim ent 1 , parano ids d id  

not accep t as many m eaningfu lly  r e la te d  words as non-paranoid  

sch izo p h ren ic s .

An in v e s t ig a t io n  of the  r e s u l t  concerning the  types o f words 

accep ted  as names by sch izophren ics  i s  made in  S ec tio n  11, where th e  

r e la t io n s h ip  of a  Tfrongly accep ted  word and th e  c o rre c t o b jec t name i s  

examined. In  Experim ents 3 and 4 ,  v a r ia t io n s  on th e  a l te r n a t iv e  word 

choices in  th e  ta sk  re p la ce  th e  a l te r n a t iv e s  o f Experim ents 1 and 2; 

th ese  a l te r n a t iv e s  being  c o n tro lle d  f o r  a s s o c ia t io n a l  p ro x im ity . 

Experim ent 5 examines th e  acceptances o f th e  names of p a r ts  o f o b jec ts  

f o r  a ca teg o ry  name. Experim ent 6 , u sing  th e  Semantic D i f f e r e n t ia l ,  

shows th e  e x ten t o f sem antic d is ta n ce  w ith  d i f f e r e n t  types o f words 

f o r  sch izo p h ren ics  as compared w ith  normal s u b je c ts .
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The M u ltip le  and S ing le  C onditions

F o r sch izophren ic  and demented p a t ie n t s ,  the s in g le  choice 

co n d itio n  produced s ig n i f ic a n t ly  more e r ro rs  than  th e  m u ltip le  choice 

c o n d itio n . In  th e  case of demented p a t ie n ts ,  bo th  co n d itio n s  produced 

a very  h igh  p ro p o rtio n  of e r ro rs  as compared w ith  sch izophren ic  p a tie n ts ,  

In  bo th  experim ents, the  non-thought d iso rd e red  subgroup d id  n o t reach  

a s ig n if ic a n t  le v e l  of d iffe re n c e  between th e  two c o n d itio n s . In  

Experim ent 2 , a lthough  th e  amount of e r ro rs  in  the  s in g le  co n d itio n  was 

s im ila r  to  th e  amount of s in g le  e r ro rs  in  Experim ent 1 , th e  amount of 

e r ro rs  under th e  m u ltip le  co n d itio n  was reduced .

A lthough th e  d iffe re n c e  between th e  amount of e r ro rs  made by 

sch izophren ic  su b je c ts  in  th e  m u ltip le  co n d itio n  in  th e  two experim ents 

cannot be exp lained  except by th e  f a c t  th a t  th e  words and su b je c ts  were 

d i f f e r e n t ,  th e  c o n s is te n tly  s ig n if ic a n t  d iffe re n c e  between th e  m u ltip le  

and s in g le  choice co n d itio n s  in  b o th  experim ents might be exp lained  in  

term s of th e  n a tu re  of th e  two c o n d itio n s .

Under the  m u ltip le  choice co n d itio n  th e  su b je c t has more 

o p p o rtu n ity  to  compare one word w ith  an o th e r , as th e  a l te r n a t iv e s  a re  

p re sen ted  in  a l i s t  w ith  no responses re q u ire d  u n t i l  th e  " c o rre c t"  name 

i s  h ea rd . Under the  s in g le  c o n d itio n , th e  su b je c t i s  asked to  respond 

to  each a l te r n a t iv e  word. The o p p o rtu n ity  in  th e  m u ltip le  co n d itio n  

to  compare one word w ith  an o th er w ithou t in te r ru p t io n  fo r  response 

requ irem ents he lps th e  sch izophren ic  to  make more ap p ro p ria te  judgements 

concerning which words to  r e j e c t .  I t  appears to  a id  th e  fo rm ation  of 

word boundaries which d e lin e a te  th e  meaning of in d iv id u a l words.

The r e s u l t s  regard ing  th e  d iffe re n c e  between th e  m u ltip le  and 

s in g le  co n d itio n s  a re  analagous to  th e  d iffe re n c e  between th e  m u ltip le  

and open-ended answering in  Raven’ s (1958) M ill  H i l l  V ocabulary t e s t



in v e s t ig a te d  w ith  normal s u b je c ts .  Raven found th a t  th e  d iffe re n c e  

between m u ltip le  choice and open-ended answ ering in  h is  t e s t  was 

extrem ely  sm all -  u s u a lly  a d iffe re n c e  of only  one or two p o ik ts .

Heim and W atts ( 1967) on th e  o th e r  hand, found a m u ltip le  choice 

techn ique to  be  s ig n i f ic a n t ly  e a s ie r  than  an open-ended techn ique on 

a vocabulary  t e s t  given to  normal a d u l ts .

This r e s u l t  i s  fo llow ed up in  S ec tio n  111, where an in v e s t ig a t io n  

of th e  d if fe re n c e  between th e  m u ltip le  and s in g le  co n d itio n s  i s  made. 

In  Experim ent 7 , th e  form of response i s  v a r ie d , and in  Experim ent 8 , 

th e  number of a l te r n a t iv e  word cho ices i s  v a r ie d . In  Experiment 9 , 

a id s  to  th e  fo rm ation  of word boundaries in te rv e n e  between item s , 

making th e  s in g le  co n d itio n  more l ik e  th e  m u ltip le  c o n d itio n , in  some 

re s p e c ts .
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Frequency and Length of O bject Nouns

W hether th e  o b je c t noun vfas a r a re  word o r a freq u e n t word d id  n o t 

make any d if fe re n c e  to  any of th e  groups of su b je c ts  except th e  c h ild re n , 

in  Experim ent 1• One would expect th i s  r e s u l t  from th e  c h ild re n , s in ce  

i t  i s  w ell known th a t  c h ild re n  le a rn  freq u en t words e a r l i e r  th an  ra re  

words (Rochford and W illiam s, I 962) ,  One might a lso  have expected th e  

frequency  o f th e  o b je c t nouns to  a f f e c t  th e  dysphasic s u b je c ts ,  s in ce  

Rochford and W illiam s ( 1962, I 965) found th a t  ex p ressive  dysphasics tend  

to  have d i f f i c u l ty  f in d in g  ra re  words more than  freq u e n t w ords, however, 

th i s  was n o t th e  case in  th e  ta sk  given in  Experim ent 1•

Some re se a rc h  w ith  normal su b je c ts  has shown frequency  to  have an 

e f f e c t  w ith  c e r ta in  ta s k s .  Gofer and S hev itz  ( 1962) showed freq u en t 

words to  occur more r e a d i ly  as responses in  f r e e  a s s o c ia t io n , O ld fie ld
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and W ingfie ld  ( 1964) showed th a t  i t  tak es  lo n g er to  name an o b je c t 

w ith  a r a re  name than  one w ith  a common name. Solomon and Postman 

( 1932) dem onstrated th a t  freq u e n t words a re  e a s ie r  to  p e rce iv e  on a 

ta c h is to sc o p e . W innick and K resse l ( I 965) showed th a t  high frequency  

words low ered ta c h is to sc o p ic  re c o g n itio n  th re sh o ld  and f a c i l i t a t e d  

p a ire d -a s s o c ia te  le a rn in g , b u t had no e f f e c t  on f r e e  r e c a l l ,  a lthough  

Gorman ( 1961) found very  freq u en t nouns to  be le s s  w e ll remembered than 

somewhat r a r e r  nouns.

More e r ro rs  were made when th e  o b je c t noun was a long word than  

when i t  was a sh o r t word fo r  c h ild re n , and f o r  chronic  and non-parano id  

sch izophren ic  su b je c ts  in  Experim ent 1 , However, no d iffe re n c e  was 

found between long and sh o rt words f o r  any sch izophren ic  subgroup o r 

f o r  sch izophren ics  as a whole, in  Experim ent 2 ,

A lthough no s tu d ie s  could be found r e la t in g  le n g th  of s t im u li  and 

speed of d e liv e ry  o f s t im u li ,  i t  seems as i f  th e se  f a c to r s  may have 

some e f f e c t  on one ano ther s in ce  i t  may take lo n g e r to  encode a long 

s tim u lu s . Speed and i t s  r e la t io n s h ip  to  le n g th  was n o t in v e s t ig a te d  

in  Experim ents 1 and 2 , b u t i s  c o n tro lle d  in  Experim ent 12 u sing  

in d iv id u a l words as s t im u li ,  and in  Experim ent 14 using  whole sen tences 

as s t im u li .  V a ria tio n s  of speed i s  seen to  have an e f f e c t  on le n g th  

more c le a r ly  in  th e se  subsequent in v e s t ig a t io n s .
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SECTION 11. THE RELATIONSHIP BSTiVEEN WORDS 

, ACCEPTED BY SCHIZOPHRENIC SUBJECTS 

AND THE CORRECT OBJECT NAME



96

Experim ent 3» The Replacement o f S tim ulus 
A ltem a ,tiv e  Words w ith  C o n tro lled  A sso c ia ted  
Words

Experim ents 1 and 2 showed th a t  more e r ro rs  were made by 

sch izophren ic  su b je c ts  by accep ting  words r e la te d  in  meaning to  the  

o b je c t noun, than  any o th e r type of e r r o r .  (T liis was confirm ed in  

f u r th e r  experim ents in  S ec tions 111 and IV ,)

Exam ination of th e  wrongly accep ted  r e la te d  words re v ea led  th a t  

th e  m a jo rity  cou ld  be regarded  as a sso c ia tio n s  to  the  c o rre c t o b jec t 

noun. F urtherm ore, th e  reasons sch izophren ic  su b je c ts  gave f o r  

accep tin g  wrong words were a s s o c ia t iv e  in  c h a ra c te r .  However, no 

attem pt had been made to  c o n tro l th e  a l te r n a t iv e  words f o r  

a s s o c ia t io n a l  s tre n g th  o r p rox im ity  to  the  c o rre c t o b jec t noun.

In  Experim ent 3 , a s s o c ia tio n s  o f vary ing  prox im ity  were c o lle c te d  from 

normal su b je c ts  and th e se  re p laced  th e  a l te r n a t iv e  words used in  the  

p i l o t  experim ents. Experim ent 3 was undertaken m ainly to  see i f  th e re  

was a p o s i t iv e  r e la t io n s h ip  between a s s o c ia t io n a l  p rox im ity  and th e  

l ik e l ih o o d  of a word being  accep ted  by sch izophren ic  p a t ie n ts .

The n u l l  hypotheses in  th i s  experim ent a re :

1 . -There i s  no d iffe re n c e  between the  amount o f e r ro rs  made to

c lo s e ly  a s s o c ia te d  words and r a r e ly  a s so c ia te d  words,

2 . There i s  no d if fe re n c e  in  th e  amount of e r ro rs  made by normal 

s u b je c ts ,  non-psychotic  p s y c h ia tr ic  p a t ie n ts ,  and 

sch izophren ic  s u b je c ts ,

3 . There i s  no d if fe re n c e  between th e  amount of e r ro rs  in  th e  

s in g le  and m u ltip le  choice c o n d itio n s .
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Methods

M ate ria l

E ig h ty -f iv e  normal su b jec ts  were asked to  w r ite  down t h e i r  f i r s t  

a s so c ia tio n s  to  each of the  18 o b je c t nouns used in  th e  p rev ious 

experim ents (12 o b je c t nouns from Experim ent 1 , and 6 o b je c t nouns 

from Experim ent 2 ) .  The su b je c ts  were 30 members of h o s p i ta l  s t a f f  

(11 n u rse s , 9 occupationa l th e r a p is t s ,  3 s e c re ta r ie s  and 3 p s y c h o lo g is ts ) , 

30 undergraduates and 23 orthopaed ic  p a tie n ts*

The a s so c ia tio n s  were drawn up in  ta b le s  which showed how many 

tim es each a s s o c ia tio n  occurred to  each of th e  18 o b je c t nouns. The 

f i r s t ,  second, th i r d  and fo u r th  most popu lar a s so c ia tio n s  to  each o b je c t 

noun were n o ted . Four r a re  a s s o c ia tio n s  to  each of th e  nouns were a lso  

chosen. The ra re  a ss o c ia tio n s  were words given by no t more than  one 

person o f th e  sample of 83 s u b je c ts .

The New Task

The fo u r c lo se ly  a s so c ia te d  words and th e  fo u r  r a r e ly  a s so c ia te d  

words ( i n  a d d itio n  to  th e  o b je c t noun) made up th e  a l te r n a t iv e  words 

f o r  th e  ta s k .  The c lo se  and ra re  a sso c ia tio n s  f o r  each item  were pu t 

in to  random o rd e r . The same random o rd er fo r  th e  18 item s used  in  

Experim ents 1 and 2 was p re se rv ed . The c lo se ly  and r a r e ly  a s so c ia te d  

words f o r  each o b jec t noun i s  given in  a l i s t ,  and th e  score  sh ee t 

w ith  th e  random order of p re se n ta tio n  a re  shown on the nex t two 

pages. The numbers 1 , 2 , 3 and 4 b e fo re  words on th e  sco re  sh ee t 

correspond to  a s s o c ia t io n a l  p ro x im ity .
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°M ®2i
noun

F i r s t
A ssoc-
ia t io n

Second
assoc
ia t io n

T hird
assoc
ia t io n

F o u rth
assoc
ia t io n

Rare
assoc
ia t io n s

n a i l hammer f in g e r wood v arn ish shoe
toe

c l ip
te e th

cup saucer te a d rin k handle egg
l i p

spoon
w ater

f i s h sea ch ips w ater swim sca le
month

cake
hook

hoot shoe f e e t la ce c a r sock
w in te r

h i l l  
game .

d ice game throw six gambling square 
_ money ___

monopoly
k n ife

jug m ilk w ater toby d rin k bowl
cup

a le
te a

window pane g la ss s i l l frame la tc h
. . s k y . - . - .................. .. _

clean
summer

f in g e r n a i l hand thumb cut accu sa tio n
glove

p ie
bowl

ta b le c h a ir wood food c lo th f lo o r
k n ife

room
oak

arrow bow head Ind ian sh ee t f l y
apple

sm ith
f i r e

h a tc h e t axe wood chopper Ind ian man
. .  -log ....................................................

hammer
m a lle t

g i r a f f e neck t a l l zoo sp o ts le g s
to r to is e

te x tu re
zebra

news
pap er

p r in t read news a r t i c l e ad v ert
propaganda

bus
world

In d ian red c h ie f c u rry tu rban rope
f ig h t

cowboy
empire

eleplian t tru n k c a s t le zoo tu sk s jungle
memory

g ra ss  
pagoda _

gondola Venice b o a t I t a l y w ater romance
curve

flow ers
l ig h t s

f in g e r 
n a i l

v a rn ish f in g e r b i t e p o lish grime
s c is s o rs

p a in t
sm ile

ac ro b a t c irc u s swing ju g g le r hoop f l y
head

fra c tu re s
la d d e r



NAME

SCORE SHEET
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1o la tc h
2 .g la ss  

c lean  
sky

1.pane 
summer

4 . frame 
window

3 , s i l l

4 . accu sa tio n
1 .n a i l  

p ie
2 . hand 

f in g e r
3 . thumb 

glove 
bowl

4 . cu t
7 . 1 .v a rn ish  

grime
3 .b i t e
2 .f in g e r

f in g e r n a i l
4 .p o lis h  

p a in t  
s c is s o rs  
sm ile

10* shoe
1 .hammer 

te e th  
n a i l

2 .f in g e r
3 .wood 

c l ip
4 . v a rn ish  

toe
13. 4 . swim

3 .w ater 
s c a le  
cake

1 .s e a  
month 
hook 
f i s h

2 . ch ips
16. rope

cowboy
2 .c h ie f  
1 .r e d

f ig h t  
In d ian  
empire

4 . tu rban
3 . cu rry

2 . square 
monopoly 
money

3 . s ix  
d ice

4 . gambling 
k n ife

1.game
2 . throw

5. ad v ert
1 .p r in t
3 .news 

bus
propaganda
world

4 . a r t i c l e
2 . read  

newspaper
8 . 4 . In d ian  

man
hammer

3 . chopper 
m a lle t 
h a tch e t

2 .wood 
log

1 .axe
11. egg

1 .sau c e r 
cup

3 .d rin k
4 .bandie 

spoon 
l i p

2. te a  
w ater

14. bowl
3 . toby
2 .w ater 

a le
1 .m ilk
4 . d rink

jug
cup
te a

17 . 2 . t a l l
3 . zoo 

leg s  
te x tu re  
to r to i s e  
zebra 
g i r a f f e

4 . spo ts
1 .neck

3 .

6.

1 2 .

13,

18.

4 .w ater 
romance 
flow ers 

3 . I t a l y
2 .boa t 

gondola
1 .Venice 

curve 
l ig h t s  .
jung le  
g ra ss  
memory 
pagoda

4 . tu sk s
3 . zoo 

e lephan t
2 .c a s t le
1.tru n k

f l y
4 . shoot 
3 . In d ian

sm ith
apple

2 .head 
arrow 
f i r e

1 .bow
sock

4 . c a r 
3 . la c e  

h i l l  
w in te r

2 .fo o t 
1 .shoe  

boot 
game

1 .c h a ir  
f lo o r  
room

2 .wood
3 . food 

ta b le
4 . c lo th  

k n ife  
oak

2 . swing
3 . ju g g le r  

f l y
f r a c tu re s  
head 
acro b at 

1 .c irc u s  
4*hoop 

la d d e r
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Procedure

The ta s k  was adm in is te red  in  th e  same way as Experim ents 1 and 2 , 

B efore t e s t in g  an attem pt to  develop ra p p o rt w ith  th e  su b jec t was made 

by a sh o r t c o n v e rsa tio n . A fte r  t e s t in g ,  th e  c l i n i c a l  assessm ent f o r  

thought d iso rd e r  was g iv en , as p re v io u s ly  d esc rib ed .

T his i8 - i te m  ta s k  was d iv ided  in  h a l f ,  as in  Experments 1 and 2 , 

so th a t  9 item s were given under th e  s in g le  choice co n d itio n  and 9 item s 

under th e  m u ltip le  choice c o n d itio n . The 9 item s in  each co n d itio n  were 

sy s te m a tic a lly  v a r ie d  from one su b je c t to  a n o th e r . The in s tru c t io n s  

were e x a c tly  th e  same as in  Experim ents 1 and 2 . E rro rs  were scored  

in  th e  same way as th e  p rev ious experim ents.

Scoring

To measure the  d if fe re n c e s  in  a s s o c ia t io n a l  p rox im ity  i t  was 

n ecessa ry  to  count th e  e r ro rs  by Method A, as d esc rib ed  in  Experim ent 1 . 

F or th e  sco rin g  o f e r ro rs  under d i f f e r e n t  co n d itio n s  and between groups, 

Method B was used .

S u b jec ts

S chizophrenic S u b jec ts

The experim ental su b je c ts  were 20 sch izophren ic  p a t ie n ts  from 

Fulboum  H o sp ita l . They were drawn from chronic  and acu te  cases by th e  

same c r i t e r i a  as d esc rib ed  in  Experim ent 1 , These su b jec ts  d id  n o t take  

p a r t  in  p rev ious experim ents. A ll  th e  su b jec ts  were being  t r e a te d  w ith  

pheno th iaz ine  t r a n q u i l iz in g  d rugs, and none were b e in g  given courses 

of E .C .T .

The 10 acu te  cases were 3 men and 5 women w ith  a mean age of 3̂ «5 

y ears  rang ing  from 19 y ears  to  57 y e a rs .
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The 10 ch ron ic  su b je c ts  were 3 men and 3 women w ith  a mean age of 

37.8 y ears  ranging  from 22 years  to  37 y e a r s .

These su b je c ts  were l a t e r  subdiv ided  in to  groups of thought 

d iso rd e re d / non-thought d iso rd e re d / undeterm ined on th e  b a s is  of th e  

c l i n i c a l  assessm ent f o r  thought d iso rd e r  desc rib ed  in  Experim ent 1 .

The sch izophren ic  su b je c ts  were a lso  subdiv ided  in to  paranoid,/non

parano id  on th e  b a s is  of c l i n i c a l  d iag n o sis  by th e  co n su ltan t 

p s y c h ia t r i s t  in v o lv ed . The numbers of su b je c ts  o ccu rring  in  each 

subgroup were:

Acute (W=10) Chronic Ch=10) 

P arano id  and Thought d iso rd ered  1 2

P arano id  and N on-thought d iso rd e red  0 1

P arano id  and Undetermined 1 0

N on-paranoid and Thought d iso rd e red  3 6

N on-paranoid and Non-thought d iso rd e red  1 1

N on-paranoid and Undetermined 2 0

Co n tro l Subje c t s

The c o n tro l su b je c ts  were 13 non-psycho tic  p s y c h ia tr ic  p a t ie n ts  a t  

Pulboum  H o sp ita l and 20 norm al a d u l ts .

The non-psychotic  p s y c h ia tr ic  p a t ie n ts  were chosen from th e  adm ission 

w ards. T h e ir diagnoses were as fo llo w s . Seven su ffe re d  from re a c tiv e  

d ep re ss io n , fo u r  from inadequate  p e rs o n a li ty , two were o b sessio n a l 

p e r s o n a l i t i e s ,  one had an x ie ty  n e u ro s is  and one had a p e rs o n a li ty  

d is o rd e r . There were 8 women and 7 men in  th i s  group, w ith  a mean age 

of 34.1 y e a r s ,  ranging  from 20 y ears  to  48 y e a rs .

The 20 normal a d u lts  were from two so u rces . Twelve were orthopaedic 

p a t ie n ts  in  Addenbrooke*s H o sp i ta l ,  Cambridge. These twelve were
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re c o u p e ra tin g , and none were s u ffe r in g  pa in  a t  the tim e of t e s t in g .  

E ig h t were u n iv e r s i ty  underg rad u ates . The mean age of th e  20 normal 

su b je c ts  was 3 4 .ô y e a r s ,  ranging  from 19 y ears  to  59 y e a r s .  Ten were 

men and te n  were women. These 20 su b je c ts  had never been t r e a te d  

p s y c h ia t r i c a l ly .  None of the  c o n tro l su b je c ts  had taken  p a r t  in  

Experim ent 1 .

R esu lts

A sso c ia tio n a l P rox im ity

There was a c lo se  r e la t io n s h ip  between th e  s tre n g th  of an 

a s s o c ia t io n  (a s  measured by i t s  p o p u la r ity )  and i t s  l ik e l ih o o d  of 

acceptance by sch izophren ic  p a t ie n ts  (se e  F igure  9 ) .

The Friedman 2-way a n a ly s is  o f v ariance  among th e  1 s t ,  2nd,

3 rd , 4 th ,  and r a r e  a s so c ia tio n s  showed a d if fe re n c e  of p<  .001 f o r  

each sch izophren ic  subgroup except the  parano id  subgroup (p <  .0 2 ) ,  

and except f o r  th e  non-thought d iso rd e red  subgroup which was too  sm all 

to  use in  s t a t i s t i c a l  t e s t s  (N=3).

The W ileoxen T est comparing th e  e r ro r  sco res  of th e  fo u r c lo se ly  

a ss o c ia te d  words and th e  fo u r  r a r e ly  a sso c ia te d  words in  each group 

showed a d iffe re n c e  a t  p< .01 fo r  each sch izophren ic  subgroup (ex cep t 

th e  non-thought d iso rdered ) and f o r  th e  two c o n tro l groups ( see Table 1 , 

Appendix B ).

Comparison of Groups

I n  th i s  experim ent normal and non-psychotic  p a t ie n t  c o n tro ls  

accep ted  more words than  in  Experim ent 1 , b u t exam ination showed th a t  seme 

of th e  a s so c ia tio n s  were a lso  synonyms f o r  the  c o rre c t  o b je c t noun. I t
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Figure 9 » Proportions o f acceptance errors made by schizophrenic  
subjects and con tro l subjects to words of decreasing  

,40 a sso c ia tio n a l proxim ity to  the correct ob ject noun.
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was g e n e ra lly  th e se  synonyms f o r  th e  o b je c t noun T/hich were accep ted  

by c o n tro l s u b je c ts .  I f  th e se  synonym e rro rs  a re  removed, th e  

p ro p o rtio n  of e r ro rs  made by normal su b je c ts  i s  reduced to  z e ro , and 

those  made by non-psycho tic  p a t ie n ts  i s  reduced to  . 0009 , b u t th e  

p ro p o rtio n  of e r ro rs  made by sch izophren ic  su b je c ts  rem ains h igh  

(s e e  Table A, be low ).
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Table A. P ro p o rtio n  of o v e ra ll  e r ro rs  w ith  and w ithou t synonym e r ro rs  

removed.

P ro p o rtio n  of e r ro rs  P ro p o rtio n  of e r ro rsSchizophr en ic  su b je c ts

Acute

Chronic

Thought-dis o rdered  

N on-thought d iso rd e red  

Parano id  

N on-paranoid

.1785

.1451

.1781

.0880

.0958

.1838

d isco u n tin g  synonym 
e r ro rs

.1449

.1275

.1620

.0700

.0754

.1691

C o n tro l su b je c ts

N on-psychotic p s y c h ia tr ic  
p a t ie n ts  .0074

Normal a d u lts  .015ô

.0009

0

The e r ro r  scores f o r  20 sch izophren ic  su b je c ts  and 20 normal a d u lts  

were s ig n i f ic a n t ly  d i f f e r e n t  (p  < .002) u s in g  th e  Mann W hitney U -Test 

w hether th e  synonym e r ro rs  were removed o r n o t .  The 20 sch izophren ics  

were a lso  d i f f e r e n t  from th e  15 non-psycho tic  p s y c h ia tr ic  p a t ie n ts  a t  

p #002 u sin g  The Mann W hitney U -T est w hether th e  synonym e r ro rs  were 

removed o r n o t .



105

Using th e  W ilcoxen T est to  compare amount of e r ro rs  between th e  

sch izophren ic  subgroups, i t  was found th a t  acu te  su b je c ts  compared w ith  

ch ron ic  su b je c ts  d id  n o t d i f f e r ,  and th e  comparisons o f thought 

d is o rd e re d / non-thought d iso rd e re d , and p a ra n o id / non-parano id  could  

n o t be made due to  the  sm all N in  the  non-thought d iso rd e red  and 

p aran o id  subgroups.

M u ltip le  and S in g le  Choice C onditions

As in  Experim ents 1 and 2 , th e re  was a s ig n if ic a n t  d iffe re n c e  

between th e  e r ro rs  made under th e  m u ltip le  and s in g le  choice co n d itio n s  

f o r  sch izophren ic  su b je c ts  b u t no t f o r  e i th e r  o f th e  c o n tro l groups. 

Each sch izophren ic  subgroup reached a s ig n i f ic a n t  le v e l  o f d if fe re n c e  

between th e  two co n d itio n s  (p  < . 01) except the  non-thought d iso rd e red  

subgroup and th e  parano id  subgroup, which were too  sm all in  numbers 

( s e e  Table 2 , Appendix B ).

A sso c ia tio n a l P rox im ity  under M u ltip le  and S in g le  Choice C onditions 

When scores f o r  a s s o c ia t io n a l  p ro x im ity  were counted in  h a l f  th e  

ite m s , only  in  th e  m u ltip le  choice c o n d itio n , th e  c lo se  a s so c ia tio n s  

s t i l l  le d  to  s ig n i f ic a n t ly  more accep tin g  e r ro rs  than  the  ra re  

a s s o c ia tio n s  f o r  the  sch izo p h ren ic  s u b je c ts ,  b u t no t f o r  th e  c o n tro l 

groups (s e e  Table 3 , Appendix B ). The d if fe re n c e s  between c lo se  and 

ra r e  a s s o c ia tio n  accep tances by sch izophren ics was even g re a te r  under 

th e  s in g le  choice co n d itio n  (se e  T ab le  4 , Appendix B ).
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Experim ent 4-* The Replacement o f S tim ulus 
A lte rn a tiv e  Words w ith  I r r e le v a n t  Words

Experim ents 1 and 2 showed th a t  sch izophren ic  su b je c ts  accep ted  

words i r r e le v a n t  to  th e  o b jec t noun le s s  f re q u e n tly  th an  p h o n e tic a lly  

o r m eaningfu lly  r e la te d  w ords. To c o n tra s t  w ith  Experim ent 3 , where 

th e  a l te r n a t iv e  words were rep laced  w ith  a s so c ia te d  words, in  

Experim ent 4-, th e  a l te r n a t iv e  words were rep laced  by i r r e le v a n t  words. 

H y p o th e tic a lly , th e  amount of e r ro rs  made by  sch izophren ic  su b jec ts  

shou ld  d ec rea se .

The n u l l  hypotheses f o r  Experim ent 4- a re :

1 . There i s  no d iffe re n c e  in  th e  amount of e r ro rs  made by  normal 

su b je c ts  and by sch izophren ic  s u b je c ts .

2 , There i s  no d if fe re n c e  between th e  amount o f e r ro rs  made under 

th e  s in g le  choice co n d itio n  as compared w ith  th e  m u ltip le  

cho ice  c o n d itio n .

Methods

M a te r ia l

Twelve o b je c t nouns were u sed , and th e  a l te r n a t iv e  word choices 

were chosen a t  random from the  Thorndike and Lorge (1944) word count 

w ith  th e  excep tion  th a t  t h e i r  frequency  and s y lla b le  le n g th  matched 

w ith  th e  o b je c t noun. Words v/hich were a s so c ia te d  to  th e  o b jec t noun 

by any of th e  85 normal su b je c ts  used in  Experim ent 3 to  g a th e r 

a s s o c ia tio n s  were e lim in a te d . Words which were p h o n e tic a lly  s im ila r  

to  th e  o b je c t noun were no t u sed . The words used  were as fo llo w s.



O bject
noun

I r r e le v a n t
words

êà

cup h a t bed boy t r e e  church b i r d  key square

f i s h weed t r a in  c a r  dog c h a ir  shoe iro n  co in

window c i r c l e  b a sk e t do c to r sugar c i t y  orange 
engine famous

f in g e r ta b le  flow er c i r c l e  modem p r e t ty  se rv ice  
s p e c ia l  double

newspaper v a rio u s  d i f f e r e n t  b e a u t i fu l  sep a ra te  se v e ra l 
an o th er anim al wonderful

In d ia n monument d ire c t io n  p re s id e n t in d u s try  
government tomorrow i n t e r e s t  im portan t

i -10
d ice f lu t e  e e l  duct ape shark  chef mauve s t r ip e

jug badge i r i s  d isc  bead shore cube grey  jazz;

h a tc h e t anthem re in d e e r  corkscrew  oval thim ble 
s c is s o rs  tu rq u o ise  la b e l

g i r a f f e sh o e s tr in g  scrapbook t r a n q u i l  f la w le ss  d iv e r 
t u l ip  la c y  f id d l e r

gondola fem inine ta b le c lo th  easy ch a ir g o r i l l a  c o lo r fu l  
c y lin d e r  a c ro b a t hem isphere

f in g e r n a i l c e le ry  abdomen d inosaur fu rn ish in g  h a rp sich o rd  
t r i a n g le  flow erpo t re c ta n g le

The item s were pu t in to  random o rd e r. The sco rin g  sh ee t used  was the  

same as th e  above l i s t ,  i n  random o rd e r . P ic tu re s  of th e  above o b je c t 

nouns were taken  f o r  use from Experim ents 1 and 2 ,
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Procedure

The ta s k  was ad ra in istered  in  th e  same way as Experim ents 1 , 2

and 3* B efore t e s t in g  an a ttem pt was made to  develop ra p p o rt w ith  th e

su b je c ts  by a sh o r t co n v ersa tio n . A f te r  t e s t i n g ,  th e  c l i n i c a l  assessm ent 

f o r  thought d iso rd e r  was g iven , as d esc rib ed  in  Experim ent 1 ,

The ta s k  was d iv id ed  in  h a l f ,  so th a t  6 item s were given under th e

s in g le  choice co n d itio n  and 6 item s under th e  m u ltip le  choice c o n d itio n . 

The 6 item s in  each co n d itio n  were sy s te m a tic a lly  v a r ie d  from one su b je c t 

to  a n o th e r . The in s tru c t io n s  were e x a c tly  th e  same as in  Experim ents 1 ,

2 and 3* E rro rs  were counted by Method B,

S u b jec ts

Schizophren ic  su b je c ts

The experim ental su b jec ts  were 20 sch izophren ic  p a t ie n ts  from 

Fulbourn H o s p i ta l ,  drawn from chron ic  and acu te  cases by th e  same 

c r i t e r i a  as d e sc rib ed  in  Experim ent 1 . These su b je c ts  d id  no t take 

p a r t  in  th e  p rev ious experim ents. A ll  th e  p a t ie n ts  were be ing  t r e a te d  

w ith  pheno th iaz ine  t ra n q u il! z in g  d ru g s , and none were being  given courses 

of E.CoT.

The 10 acu te  sch izophren ic  su b je c ts  were 5 men and 5 women w ith  a 

mean age of 3&.7 y ea rs  ranging  from 18 y ears  to  58 y e a rs .

The chron ic  su b je c ts  were 5 men and 5 women w ith  a mean age of 

38.2  y ea rs  ranging  from 21 y ears  to  62 y e a rs .

These su b je c ts  were l a t e r  d iv id ed  in to  groups o f thought d is o r d e r e d  

non-thought d iso rd e re d / undeterm ined on th e  b a s is  of the  c l i n i c a l  

assessm ent f o r  thought d is o rd e r . They were f u r th e r  subdiv ided  in to  

p a ra n o id / non-parano id  on th e  b a s is  o f p s y c h ia tr ic  d ia g n o s is . The numbers
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of su b je c ts  in  each subgroup were:

Acute (N=10) Chronic (N=10) 

P arano id  and Thought d iso rd e red  1 i+

P aran o id  and Non-thought d iso rd e red  1 2

P aran o id  and Undetermined 2 0

N on-paranoid and Thought d iso rd e red  3 3

N on-paranoid and Non-thought d iso rd e re d  3 0

N on-paranoid and Undetermined 0 1

C on tro l su b je c ts

The c o n tro l su b je c ts  were 20 normal a d u lts  who had never had 

p s y c h ia tr ic  tre a tm e n t. F ourteen  were p a t ie n ts  from th e  orthopaedic  

wards a t  Addenbrooke*s h o s p i ta l .  S ix were u n iv e r s i ty  u n d erg rad u ates .

Ten were men and te n  were women. T h e ir  mean age was 33.3 y e a r s ,  ranging  

from 19 y ears  to  57 y e a rs .

R esu lts

E xperim ental and C on tro l Groups

There was no s ig n if ic a n t  d if fe re n c e  in  th e  amount of e r ro rs  made 

by normal and sch izophren ic  s u b je c ts ,  u sing  th e  Mann Wliitney U -T est,

M u ltip le  and S in g le  Choice C onditions

There was no s ig n if ic a n t  d iffe re n c e  between th e  two co n d itio n s  

f o r  th e  sch izophren ic  su b je c ts  or f o r  th e  normal su b je c ts  (s e e  Table 3 , 

Appendix B) .
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Comparison of Experim ents 1 . 3 and 4

Table B below shows th a t  more e r ro rs  were made by sch izo p h ren ic

s u b je c ts  in  Experim ent 3 , where a l l  e ig h t a l te r n a t iv e  word choices 

were a s s o c ia t io n s ,  than  in  Experim ent 1 , where only  two a l te r n a t iv e s  

were r e la te d  by a s s o c ia t io n . So few e r ro r s  were made by th e  

scliizophren ic  su b je c ts  in  Experim ent 4> where none of th e  a l te r n a t iv e s  

were a s s o c ia te d  to  th e  o b je c t noun, th a t  th e  experim ental su b je c ts  were 

a lm ost in d is tin g u is h a b le  from th e  c o n tro l s u b je c ts .

Table B, P ro p o rtio n s  o f e r ro rs  made in  Experim ents 1 . 3 and 4 .

Schizophrenic su b je c ts Exp, 1 N E xp .3* N Exp, 4 N

Acute .0723 30 .1449 10 .0047 10

Chronic .1074 30 .1275 10 .0047 10

Thought d iso rd e red .1134 28 .1620 14 ,0067 11

N on-thought d iso rd e red .0675 20 .0700 3 .0031 6

P arano id ,0664 18 .0754 5 .0037 10

N on-paranoid .1080 42 .1691 15 ,0036 10

C on tro l su b jec ts

N on-psychotic  
p s y c h ia tr ic  p a t ie n ts 0 10 .0009 15

Normal a d u lts .0028 10 0 20 ,0005 20

* a f t e r  d isco u n tin g  synonym e rro rs
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Experim ent 5 . A cceptance of th e  Names 
of P a r ts  o f O bjects as a Category Name

In  Experim ents 1 and 2 , scliizophren ic  su b je c ts  tended to  accep t words 

r e la te d  in  m e t in g  to  th e  o b je c t noun more o ften  than  p h o n e tic a lly  s im ila r  

o r  i r r e le v a n t  words. The r e la te d  words in  Experim ents 1 and 2 were l i k e  

a s s o c ia t io n s ,  and in  th e  replacem ent ta s k  in  Experim ent 3> i t  was shown 

th a t  sch izo p h ren ic  p a t ie n ts  do indeed  accep t a s s o c ia te d  words as th e  names 

f o r  p ic tu re s  o f o b je c ts .

The q u estio n  of w hether acceptance i s  confined  m ainly to  "a s so c ia tio n s"  

( a s  d e fin ed  by  o b ta in in g  words by a f r e e  a s s o c ia tio n  techn ique) o r  w hether 

sch izo p h ren ic s  7d.ll accep t words in  an o th er s o r t  o f m eaningful re la t io n s h ip  

i s  in v e s t ig a te d  in  Experim ent 3 , In  t h i s  experim ent, th e  same su b je c ts  

from  experim ents 3 and 4  were used  f o r  a paper and p e n c il  t e s t  designed to  

re v e a l w hether or n o t sch izophren ic  su b je c ts  w i l l  a lso  accep t the  names of 

p a r ts  o f o b je c ts  f o r  a ca teg o ry  name.

Methods

M a te r ia l

The f o l l o 7d.ng form was d u p lic a ted  and used as th e  s tim u lus m a te r ia l .  

The c o rre c t  answers a re  u n d e rlin e d  below , a lthough  th ey  were n o t u n d e rlin ed  

on th e  form given to  th e  s u b je c ts .
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Name:

1 • U nderline  the  name o f each flow er:

ro se  p e ta l  stem d a isy  p la n t  d a f fo d il  l e a f  bush bed

2 . U nderline  th e  name of each f r u i t :

t r e e  apple p ip  p ear sk in  v ine bowl f l e s h  plum

3 . U nderline  th e  name of each v e h ic le :

wheel c a r  t r a v e l  t r a i n  compartment d r iv e r  bonnet coach

4 . U nderline  th e  name o f each anim al:

n a tu re  fox paw dog tru n k  e lep h an t l iv in g  th in g  h e rd  c a t

Procedure

The su b je c ts  were asked to  answer th e  fo u r  q u e s tio n s , and were

prov ided  w ith  a p e n c il  f o r  t h i s  purpose.

S coring

As can be seen from th e  form , th e re  a re  22 o p p o rtu n itie s  to  over

in c lu d e  in  th e  fo u r  qu estio n s  by any one s u b je c t. There a re  a lso  13 

o p p o rtu n itie s  to  u n d e r-in c lu d e , o r miss out u n d e rlin in g  one of th e  

ca teg o ry  names. The over -  and u n d e r-in c lu d in g  sco res a re  n o t meant to  

be compared w ith  one an o th e r.

So few m istakes were made, as can be seen in  Table C below , th a t  

s t a t i s t i c a l  t e s t s  were n o t a ttem p ted .

S u b jec ts

The same 40 sch izophren ic  su b je c ts  from Experim ents 3 and 4 took 

p a r t  in  th i s  experim ent, as d id  th e  same 15 non-psychotic  p s y c h ia tr ic



113

p a t ie n ts  from Experim ent 3 . Ten of th e  normal a d u lts  from Experim ent 

3 were a lso  used .

R esu lts

Over -  and U n d er-in c lu sio n s

Very few o v e r-in c lu s io n s  were made by accep tin g  th e  names o f p a r ts  

o f o b je c ts  as a ca teg o ry  name by sch izophren ics o r by c o n tro l su b jec ts  

as can be seen in  Table C, The u n d e r-in c lu s io n s  can be regarded  

in fo rm a lly  as sim ply n e g le c tfu l  om issions.

Table C« Over -  and u n d e r-in c lu s io n s  of th e  names o f p a r ts  o f o b je c ts .

No. of o ver- Mean No, of under- Mean 
in c lu s io n s  in c lu s ions

N

Acute
S ch izophren ics  20 4  ,20 13 ,63

Chronic
S ch izophren ics  20 2 ,10 13 *73

N on-psychotic
p s y c h ia tr ic
p a t ie n ts  13 4  ,27  0 0

Normal a d u lts  10 0 0 0 0

O v er-in c lu s io n s  and accep tance of wrong names does n o t appear to  

in c lu d e  th e  names of p a r ts  o f o b je c ts  f o r  category  names, b u t does 

seem to  be confined  m ainly to  a s s o c ia t io n s ,  by sch izophren ic  p a t ie n t s .
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Experim ent 6 . The D iffe ren ce  between 
Synonyms, A sso c ia ted  Words and 
I r r e le v a n t  Words

In  Experim ent 3 , where th e  a l te r n a t iv e  word choices were c o n tro lle d  

a s s o c ia t io n s ,  i t  was found th a t  normal su b je c ts  made more e r ro rs  by 

accep tin g  in c o r re c t  words than  one might have expected from th e  p i lo t  

experim en ts. When th e se  e r ro rs  were examined, i t  was found th a t  they  

were alm ost e n t i r e ly  synonyms f o r  th e  c o rre c t o b je c t noun. S chizophrenic  

su b je c ts  a lso  accep ted  a s so c ia te d  synonyms, in  a d d itio n  to  words which 

were a s so c ia te d  to  th e  o b jec t noun w ithou t be ing  synonyms. I t  was 

h y p o th esised  th a t  sch izophren ic  su b je c ts  may conceive of synonyms and 

a s s o c ia tio n s  which a re  n o t synonyms as more c lo s e ly  r e la te d  th an  do 

normal s u b je c ts .  In  Experim ent 3 , Osgood*s (1957) Sem antic D i f f e r e n t ia l  

was used  to  d isco v e r how d i f f e r e n t  were synonyms, a s s o c ia tio n s  and 

i r r e le v a n t  words fo r  normal and sch izophren ic  s u b je c ts .

The n u l l  hypotheses a re :

1 , There i s  no d iffe re n c e  between th e  r a t in g s  o f synonyms on th e

Sem antic D if f e r e n t ia l  f o r  sch izophren ic  or f o r  normal s u b je c ts .

2 , There i s  no d iffe re n c e  between th e  r a t in g s  of a s so c ia te d  words on

th e  Semantic D if f e r e n t ia l  f o r  sch izophren ic  or f o r  normal s u b je c ts ,

3 , There i s  no d if fe re n c e  between th e  r a t in g s  o f i r r e le v a n t  words on

th e  Semantic D if f e r e n t ia l  f o r  sch izophren ic  o r f o r  normal s u b je c ts .

Methods

M a te r ia l

Ten dim ensions from Osgood*s (1957) Semantic D i f f e r e n t ia l  were
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used  in  th e  recommended r e la t io n s h ip  of f iv e  e v a lu a tiv e  dim ensions, 

tlire e  po tency  dimensions and two a c t i v i t y  dim ensions. Forms co n ta in in g  

th e se  dim ensions w ith  th e  u su a l seven spaces between each , were 

d u p lic a te d , and made in to  30 b o o k le ts  co n ta in in g  17 forms in  each 

b o o k le t. The form appears below .

A ctive

Bad

Kind____

H ard

Ugly____

Fem inine

S u ccessfu l____

S trong____

Wise

Slow

JPassive 

_&ood 

_Cruel 

_8oft 

B e a u t i fu l

^Masculine

JJn su ccessfu l

_Weak

JFoolish

F a s t

Seventeen words were r a te d  by each s u b je c t. There were th re e  key 

w ords, two synonyms to  each o f th o se , two a s s o c ia te d  words to  each of 

th e  key words, and two words i r r e le v a n t  to  a l l  th e  o th e r words. The 

words r a te d  were as fo llo w s:

Key Words CUP HATCHET NEWSPAPER

Synonyms m u AXE JOURNAL

GOBLET CHOPPER PERIODICAL

A sso c ia tio n s SAUCES. WOOD PRINT

TEA INDIAN READ

I r r e le v a n t  words HOSPITAL G-IRAFFE
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One of th ese  v/ords ,was v /r i t te n  on top  of th e  17 forms in  each 

of th e  30 b o o k le ts .

Procedure

The experim en tal su b je c ts  were te s t e d  in d iv id u a lly  a lthough  some 

o f th e  c o n tro l su b je c ts  were t e s t e d  as a group. In  b o th  c a se s , th e  

su b je c t was g iven  a b o o k le t and an example form showing how th e  

Semantic D if f e r e n t ia l  was done. The example was as fo llo w s , and was 

th e  a u th o r’ s own r a t in g  of th e  word "dog".

A ctiv e  X 

Bad

Kind_

Hard_

Ugly_

Feminine_

Successful^

Strong_

Wise

Slow

X

X

dog

X

X

X

X

^Passive

_&ood

_Cruel

S o ft

_B eautifu l 

J Ia scu lin e  

U nsuccessfu l

Jfeak

JP oolish

F a s t

The in s t ru c t io n s  were " I  want you to  r a t e  th e  word on th e  top of 

each page. You can see th e  example o f th e  way I  r a te d  th e  word ’ dog*.

I  th in k  of th e  word ’ dog* as very  a c t iv e ,  q u ite  good, q u ite  k in d , a 

l i t t l e  b i t  s o f t ,  a l i t t l e  b i t  b e a u t i f u l ,  q u ite  m ascu line , n e i th e r  

su c c e ss fu l n o r u n su cc e ss fu l, q u ite  s tro n g , a l i t t l e  b i t  vn.se and q u ite  

f a s t .  As you can see i f  you th in k  a word i s  s tro n g ly  one way o r th e  

o th e r ,  mark i t  on th e  f u r th e s t  l in e  to  th e  l e f t  o r r i g h t .  , I f  you th in k  

th e  word i s  n o t q u ite  so s tro n g  one way or th e  o th e r th e re  i s  th e  n ex t
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l i n e  n e a re r  th e  middle on each side* And i f  you th in k  th e  word i s  

only  s l i g h t ly  in  one d ire c t io n  o r th e  o th e r , th e re  i s  th e  n ex t l i n e  

f u r th e r  in  tow ards the  middle* I f  you th in k  th a t  th e  word belongs 

n e i th e r  on one s id e  o r th e  o th e r , o r  i f  th e  dimension i s  in a p p ro p r ia te , 

you can mark i t  in  th e  m iddle l i n e .  Do th ese  r a t in g s  as quiclcly as you 

can w ithou t d e l ib e ra t in g .  The id e a  of t h i s  t e s t  i s  to  g e t your f i r s t  

im pression  of a word."

The example form was then  removed and the  su b jec t asked to  beg in  

th e  r a t in g s .  Some p a t ie n ts  were unab le  to  understand  th e  in s t r u c t io n s .

I f  a f t e r  one r e p e t i t io n  they  were s t i l l  n o t ab le  to  g rasp  th e  in s tru c t io n s  

f o r  th e  Semantic D i f f e r e n t i a l ,  th ey  were e lim in a ted  from th e  experiment*

S coring

The sco rin g  was done by counting th e  number of spaces d i f f e r in g  

on each dim ension between each key word and i t s  two synonyms, two 

a s s o c ia tio n s  and between each key word and th e  two i r r e le v a n t  w ords, 

f o r  each s u b je c t .  The number o f spaces o f d if fe re n c e s  were then  added 

f o r  th e  two synonyms, th e  two a s s o c ia tio n s  and th e  two i r r e le v a n t  words 

s e p a ra te ly . These sco res  were added to g e th e r  f o r  th e  th re e  key words, 

and each su b jec t then  had a t o t a l  d if fe re n c e  score  f o r  synonyms, 

a s s o c ia tio n s  and i r r e le v a n t  words.

S u b jec ts

E xperim ental S u b jec ts

Tw enty-five sch izophren ic  su b je c ts  from th e  adm ission wards in  

F u lboum  H o sp ita l were used as experim ental s u b je c ts .  T h e ir mean age 

was 36.6  y ea rs  rang ing  from I 6 y ea rs  to  65 y e a r s .  A ll  of th e se  su b je c ts
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had taken  p a r t  in  one of th e  p rev ious experim en ts. They were d iv ided  

in to  th e  same subgroups as in  th e  p rev ious experim ents, by th e  same 

c r i t e r i a .  The numbers in  each subgroup were:

Acute (N=14) Chronic (N=11)

P arano id  and Thought d iso rd e red 3 2

P arano id  and Non-thought d iso rd e red i 3

P arano id  and Undetermined 0 1

N on-paranoid and Thought d iso rd e red 6 5

N on-paranoid and Non-thought d iso rd e re d 4 0

N on-paranoid and Undetermined 0 0

C on tro l S u b jec ts

The c o n tro l su b je c ts  were 23 normal a d u lts  who never had p s y c h ia tr ic  

tre a tm e n t. They were 10 occupationa l t h e r a p i s t s ,  6 n u rs e s , 3 s e c re ta r ie s  

and 3 p s y c h o lo g is ts , a l l  from th e  s t a f f  of Fu lboum  H o s p i ta l ,  and 3 

o rthopaed ic  p a t ie n ts  from Addenbrooke’ s H o sp ita l ,

R esu lts

Table D below shows th a t  sch izophren ic  and normal su b je c ts  r a te  

synonyms, a s s o c ia t io n s , and i r r e le v a n t  words as s ig n i f ic a n t ly  d i f f e r e n t  

from one an o th e r . However, normal su b je c ts  show a g re a te r  d iffe re n c e  

between a s so c ia te d  words than  do sch izo p h ren ics  (s e e  F igu re  1 0 ),
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F îx u r e  1 0 .  l'iean d i f f e r e n c e s  on S e m a n tic  D i f f e r e n t i a l  
s c o r e s  be t7?een  synonym s, a s s o c i a t i o n s  an d  
i r r e l e v ^ t  vrords made b y  s c h iz o p h r e n ic  su b 
j e c t s  a n d  n o rm a l c o n t r o l  s u b j e c t s .

S c h is o p h r e n ic  s u b j e c t s  
N orm al s u b j e c t s

120

110

100

90

JO

Zo_

/
60

S y n -
on^mis

A s s o c -  I r r e l -  
i a t i o n s  e v a n ts
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Table D. Mean d if fe re n c e *sco res on th e  Semantic D if f e r e n t ia l

N Synonyms A sso c ia tio n s I r r e le v a n ts Friedm,
p-levei

Scliizoplirenic su b je c ts  25 71 .04 82.92 108.00 .001

Acute 14 77.57 94.35 111.14 .01

Chronic 11 62.72 68.36 104.00 .01

Thought d iso rd e red 16 79.75 86.37 113.81 .05

Mon-thought d iso rd e red  8 55.50 77.75 98.25 .01

P arano id 9 71.77 74.66 111.22 .05

N on-paran o id 16 70.62 87.56 106.18 .05

C on tro l S u b jec ts 25 63.48 96.76 112.64 .001

W hile th e  25 sch izo p h ren ics  and normal c o n tro ls  d id  n o t d i f f e r  

s ig n i f ic a n t ly  from each o th e r  in  t h e i r  r a t in g s  of synonyms and i r r e le v a n t  

w ords, th e y  d id  d i f f e r  in  t h e i r  r a t in g s  of a s so c ia tio n s  (p  = . 0574 ,

Mann W hitney U -T es t) , As fo r  th e  subgroups of sch izo p h ren ic s , th e  Mann 

W hitney U -Test showed a s ig n if ic a n t  d if fe re n c e  between th e  acu te  and 

ch ron ic  subgroups (p  <[ .05) in  th e  a s s o c ia tio n  sco res  b u t th e re  were no 

s ig n i f ic a n t  d if fe re n c e s  between th e  o th e r subgroups.

♦ s tan d ard  d e v ia tio n s  f o r  25 sch izophren ic  su b je c ts  were: Synonyms, 108 .2 ; 

A sso c ia tio n s , 101.1; I r r e l e v a n ts ,  106 .2 . S tandard  d e v ia t io n s  f o r  25

c o n tro l su b je c ts  were: Synonyms, 110 .2 ; A sso c ia tio n s , 104 .5 ;

I r r e l e v a n ts ,  99 .8 .
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D iscussion

A ccepting A sso c ia tio n s  to  Names 

as Names f o r  P ic tu re d  O bjects

In  Experim ents 1 and 2 i t  was shov/n th a t  sch izophren ic  su b je c ts  

ten d  to  accep t words r e la te d  by meaning to  th e  c o r re c t  name more than  

p h o n e tic a lly  s im ila r  words o r i r r e le v a n t  words. When sch izophren ic  

p a t ie n ts  o ffe re d  th e i r  reasons f o r  a ccep tin g  e r r o r s ,  th e se  reasons 

appeared to  be based  on a s s o c ia t iv e  connections between th e  c o r re c t  

name and th e  wrongly accep ted  word. Exam ination of th e  words accep ted  

by sch izophren ic  su b jec ts  in  th e  p i l o t  experim ents showed th a t  many of 

them were a s s o c ia t iv e  in  c h a ra c te r .

Experim ents 3 and 4 ,  which v a rie d  th e  type o f  a l te r n a t iv e  words 

o f fe re d , c le a r ly  dem onstrated th a t  an a s s o c ia tio n  f a c to r  i s  employed by 

sch izophren ic  p a t ie n ts  in  t h e i r  s e le c t io n  o f in c o r re c t  words to  accep t 

as names. Experim ent 5 added con firm ation  to  th i s  view, s in ce  

sch izo p h ren ic  su b je c ts  d id  n o t te n d  to  o v e r-in c lu d e  words which were 

conceived of as th e  names of p a r ts  o f o b je c ts ,  as a ca teg o ry  name, 

a lthough  Experim ent 5 employed a d i f f e r e n t  method and th e  la c k  of 

o v e r-in e lu s iv en e ss  could  have been p a r t ly  due to  th e  s im p lic i ty  of the  

ta s k  used  in  Experim ent 5 .

These r e s u l t s  show w ith  g re a te r  c l a r i t y  than  th e  r e s u l t s  of th e  

p i l o t  experim ents th a t  th e o r ie s  o f an a l l - in c lu s iv e  a t te n t io n a l  d e fe c t 

o r an a l l - in c lu s iv e  o v era ro u sa l phenomenon a re  n o t adequate . 

S chizophrenic  su b je c ts  a re  ab le  to  f i l t e r  out and r e je c t  m a te r ia l  which 

i s  n o t a s so c ia te d  to  the  s t im u li ,  and i f  th e re  i s  an impairment in  th e
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f i l t e r i n g  mechanisms of a t t e n t io n ,  i t  i s  on ly  w ith  phenomena a sso c ia te d  

to  th e  s t im u li  where th e  i n a b i l i t y  to  f i l t e r  becomes im p o rtan t. 

S im ila r ly , in  term s of o v e ra ro u sa l, sch izophren ic  su b je c ts  appear 

overaroused  only  in  th e  case of a s s o c ia tio n s  to  th e  s t im u li .

These o b serv a tio n s  do n o t imply t l ia t  th e o r ie s  o f a t te n t io n a l  

d e fe c ts  o r of o v era ro u sa l a re  wrong, b u t sim ply th a t  th ey  cannot be 

ad eq u a te ly  a p p lie d  to  language comprehension d e fe c ts  in  sch izo p h ren ia . 

I t  w i l l  be r e c a l le d  from th e  d e sc r ip tio n  of th e  experim ents done in  

a t t e n t io n a l  d e f i c i t  and in  o v era ro u sa l in  th e  In tro d u c tio n , th a t  

language was g e n e ra lly  n o t th e  medium used  as s t im u li .  In  o th e r a reas  

o f sch izophren ic  b eh av io u r, such as r e a c t io n  tim e , evoked ESG- re sp o n ses , 

sk in  r e s is ta n c e ,  r e c a l l  of l i s t s  o f d i g i t s ,  psychomotor ta s k s ,  e t c . ,  

th e o r ie s  of a ro u sa l and th e o r ie s  of f i l t e r  d e fe c ts  may be more re le v a n t .

The r e s u l t s  in  th i s  S ec tio n  a re  in  agreement w ith  G athercole*s 

( 1965) hy p o th esis  of an " i n a b i l i t y  to  r e s t r a in  a s s o c ia t io n s " . However, 

th e  r e s u l t s  im ply more th an  a g en era l i n a b i l i t y  to  r e s t r a in  a l l  

a s s o c ia t io n s ,  s in ce  th e  i n a b i l i t y  was found to  be d i r e c t ly  r e la te d  to  

a s s o c ia t io n a l  p ro x im ity , as measured on normal s u b je c ts .

Some Im p lica tio n s  of A sso c ia tio n a l P ro x im ity

Not only  were sch izophren ic  su b je c ts  shown to  wrongly accep t 

a s s o c ia tio n s  over and above o th e r  types o f w ords, b u t i t  was a lso  

dem onstrated in  Experim ent 3 , th a t  th e  more popu lar an a s s o c ia tio n  

(a s  measured on normal su b je c ts )  th e  more l i k e ly  i t  w i l l  be accep ted  

as a name by sch izophren ic  s u b je c ts .

T his im p lie s  th a t  th e  o rg an iza tio n  of th e  a s s o c ia t io n a l  re p e r to ire  

i s  s im ila r  f o r  sch izo p h ren ics  and f o r  normal p e rso n s, and th a t  in  th e
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case of sch izo p h ren ia  i t  i s  th e  s e le c t iv e  p rocesses from th i s  

r e p e r to i r e ,  f o r  th e  purposes of respond ing , which a re  im p a ired .

Some s tu d ie s  re p o rte d  in  th e  In tro d u c tio n  which employed 

techn iques of f r e e  a s s o c ia tio n  w ith  sch izophren ic  s u b je c ts ,  found 

t h e i r  a s s o c ia tio n s  to  be unusual and uncommon in  comparison w ith  the 

a s s o c ia tio n s  given by normal s u b je c ts ,  im plying a d if fe re n c e  in  th e  

o rg a n iz a tio n  o f th e  sch izophren ic  a s s o c ia t io n a l  r e p e r to i r e  (Kent and 

R osanoff, I 9IO; Moran, 1953; Sommer e t  a l .  I 96O; Sommer e t  a l

1962) .

However, th re e  s tu d ie s  support im p lic a tio n s  th a t  th e  a s s o c ia tiv e  

r e p e r to i r e  may n o t be  im paired  in  sch izo p h ren ia . The experim ent by 

Cohen and Camhi (196?) showed th a t  in  a word communication ta s k ,  although 

sch izophren ic  speakers were in f e r io r  to  normal speakers in  a b i l i t y  to  

communicate, sch izophren ic  l i s t e n e r s  were no d i f f e r e n t  from normal 

l i s t e n e r s  in  t h e i r  a b i l i t y  to  decode comm unications. A lso , the  study 

by Sommer _et a l ,  ( I 96O) dem onstrated  th a t  a lthough  sch izophren ic  su b jec ts  

produced s ig n i f ic a n t ly  more uncommon a s s o c ia tio n s  than  d id  normal s u b je c ts ,  

they  were n o t d i f f e r e n t  from norm als in  t h e i r  a b i l i t y  to  judge the  

commonality le v e ls  of t h e i r  own re sp o n ses . And Johnson efc ad ( 1964) ,  who 

gave a f r e e  a s s o c ia tio n  t e s t  to  sch izo p h ren ics  and to  normal s u b je c ts ,  

found th a t  th e  percen tage  o f popu lar responses was h ig h ly  c o r re la te d  fo r  

th e  two g roups, b u t th a t  sch izophren ic  su b je c ts  produced more uncommon 

responses in  a d d itio n  to  popu lar re sp o n ses .

I f  th e  view i s  accep ted  th a t  th e  o rg a n iz a tio n  of th e  a s s o c ia t io n a l  

r e p e r to i r e  i s  s im ila r  f o r  sch izo p h ren ics  and f o r  normal p e rso n s, then  

what i s  i t  about th e  s e le c t io n  p ro cesses  from t h i s  r e p e r to i r e  which i s  

f a u l ty  in  schizopiirenia? A lthough th e  o rg an iza tio n  of th e  r e p e r to i r e  may 

rem ain i n t a c t ,  th e  boundaries which d e lin e a te  one word from ano ther in  th e
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a s s o c ia t io n a l  network may be weakened in  sch izo p h ren ia . And th e  c lo s e r  

to g e th e r  words a re  in  th e  netw ork, ( i . e .  th e  more c lo se ly  a s so c ia te d  

th ey  a r e ) ,  th e  le s s  th ey  a re  sep a ra ted  by s tro n g  b o u n d arie s .

That a s s o c ia t io n a l  netw orks e x is t  on a p h y s io lo g ic a l l e v e l  has been

shovm by L u ria  and Vinogradova (1939) as w e ll as by o th e r re sea rc h  

w orkers in  th e  S o v ie t Union whose papers a re  u n fo r tu n a te ly  n o t t r a n s la t e d ,  

L u ria  and Vinogradova co n d itio n ed  norraal su b je c ts  to  push a b u tto n  upon 

h earin g  a c e r ta in  word. The su b je c ts  were su c c e ss fu l in  pushing the  

b u tto n  to  th e  c o rre c t word on ly , b u t a d i s t i n c t  v a sc u la r  r e a c t io n ,  

in v o lv in g  c o n tra c tio n  of th e  b lood  v e s se ls  in  th e  f in g e r ,  and a d i la t io n  

o f th e  b lood  v e ss e ls  on th e  su rfa ce  of th e  head , was ob ta ined  from normal 

su b je c ts  when a word c lo s e ly  a s so c ia te d  to  th e  c o r re c t  word was g iven .

One m ight p re d ic t  on th e  b a s is  of Experim ent 3 , th a t  i f  th e  L u ria

and Vinogradova (1959) experim ent were re p e a te d  on sch izophren ic

s u b je c ts ,  many sch izophren ics  would n o t only  show p h y s io lo g ic a l re a c tio n s  

to  a s s o c ia te d  words, b u t v;ould ten d  a ls o  to  e x h ib it  th e  co n d itio n ed  

response and to  p re ss  th e  b u tto n  upon h earin g  c lo se ly  a s so c ia te d  words.

I f  i t  can be im agined th a t  th e  encoding of a word in v o lv es  a  sp e c ia l 

n e u ra l co n n ec tio n , and th a t  c lo se ly  a s so c ia te d  words invo lve  s im ila r  

b u t n o t id e n t ic a l  n e u ra l co n n ec tio n s , whereas r a r e ly  a s s o c ia te d  o r 

i r r e le v a n t  words invo lve  q u ite  d i f f e r e n t  pathw ays, th en  one can suppose 

th a t  th e  boundaries between c lo se  pathways can become confused more 

e a s i ly  than  th e  boundaries between d is ta n t  pathw ays. This may be the  

b a s is  of th e  d e fe c t in  comprehension by  sch izo p h ren ic s , a lthough  no 

cla im s can be made along p h y s io lo g ic a l o r n e u ro lo g ic a l l in e s  from the  

p u re ly  p sy ch o lo g ica l experim ents done in  th i s  th e s i s .

The i n a b i l i t y  to  r e j e c t  a sso c ia te d  m a te r ia l  i s  n o t confined  to  

sch izo p h ren ics  b u t has been shovm to  e x is t  in  normal persons by



125

Triesraan ( 1965) under co n d itio n s  o f d ic h o tic  l i s t e n in g ,  ivhen 

d i f f e r e n t  messages a re  competing fo r  re c o g n itio n  (one message i s  sen t 

to  each, ear) a  normal su b jec t w il l  o fte n  be ab le  to  r e j e c t  h ig h ly  

a s s o c ia te d  or re le v a n t m a te r ia l appearing  in  th e  i r r e le v a n t  message.

F o r example, when asked to  shadow ( o r  re p e a t back) th e  message being  

p u t in to  one e a r ,  and to  d is re g a rd  th e  message to  th e  o th e r  e a r ,  normal 

s u b je c ts  have d i f f i c u l ty  in  shado^ving i f  th e  d is reg ard ed  message co n ta in s  

th e  su b je c ts  own name, or i f  i t  co n ta in s  something h ig h ly  a s so c ia te d  w ith  

th e  re le v a n t message a tte n d ed  by th e  s u b je c t .

Thus norm al su b je c ts  under unusual and d i f f i c u l t  co n d itio n s  (such  

as d ic h o tic  l i s te n in g )  may s u f fe r  a d e f ic ie n c y  somewhat ak in  to  the  

sch izophren ic  d e fic ie n c y  in  the  p ro cess  o f word s e le c t io n  and boundary 

fo rm atio n .

The Semantic D if f e r e n t ia l  and i t s  Connection 
w ith  Im paired B oundaries in  S chizophrenia

The tech n iq u e  used in  Experim ent 6 , i . e .  the  Semantic D i f f e r e n t ia l ,  

in v o lv es  word boundaries in  a c e r ta in  sen se . The r a t in g  o f a  word on 

th e  Semantic D if f e r e n t ia l  i s  determ ined by i t s  boundaries on dim ensional 

s c a le s .  The f a c t  th a t  th e  sch izo p h ren ics  r a te d  a s so c ia te d  words as c lo s e r  

to  th e  key words (and  th e re fo re  more s im ila r)  than  normal s u b je c ts ,  im p lies  

a weakening of th e  boundaries on th e se  dimensions f o r  a s so c ia te d  v;ord 

s tim u li*  The f a c t  th a t  th e  r a t in g s  o f synonyms and i r r e le v a n t  words were 

n o t s ig n i f ic a n t ly  d i f f e r e n t  f o r  sch izophren ics and f o r  normal su b jec ts  

s u b s ta n tia te s  the  view th a t  i t  i s  m ainly in  th e  a rea  o f a s so c ia te d  words 

where an impairment in  boundary s tre n g th  i s  re v e a le d . The c lo sen ess  o f . 

a s s o c ia tio n s  as r a te d  by th e  Semantic D if f e r e n t ia l  by sch izophren ics may 

be  one of the  reasons f o r  th e  sch izophren ic  p a t ie n t s ' tendency to  confuse 

an o b je c t name and i t s  a s so c ia tio n s  w ith  id e n t i ty .
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SECTION 111. THE DIFFERENCE BETWEEN THE 

MULTIPLE MID THE SIN&LE CHOICE 

CONDITIONS FOR SCHIZOPHRENIC PATIENTS
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Experim ent 7 . The Replacement of th e  
O ral Response w ith  a N on-oral Response

Experim ents 1 to  3 (and a lso  Experim ents 10 and 11 in  S ec tio n  11() 

showed th a t  th e re  i s  a s ig n if ic a n t  d if fe re n c e  between th e  amount of 

e r ro r s  under th e  m u ltip le  and s in g le  choice co n d itio n s  f o r  sch izophren ic  

s u b je c ts .  Experim ent 7 was designed to  re v e a l w hether th i s  was due to  

th e  manner of response th e  su b jec t was re q u ire d  to  g iv e . In  th e  s in g le  

choice c o n d itio n , th e  su b je c t was re q u ire d  to  g ive n in e  o ra l  responses 

o f "yes" o r "no". I t  was thought th a t  s in ce  a u d ito ry  m a te r ia l may be 

d i f f i c u l t  f o r  sch izophren ic  su b je c ts  in  comparison w ith  v is u a l  m a te r ia l 

(which was found to  be th e  case in  S ec tio n  IV, where m odality  was 

exam ined), so many o ra l  responses were re sp o n sib le  f o r  th e  la rg e  

p ro p o rtio n  of e r ro rs  under th e  s in g le  choice c o n d itio n . In  th i s  

experim ent, th e  n in e  o ra l responses re q u ire d  from th e  su b jec t in  th e  

s in g le  choice co n d itio n  were re p laced  by a p o in tin g  response .

The n u l l  hypotheses a re :

1 . There i s  no d if fe re n c e  in  th e  amount o f e r ro rs  between th e  co n d itio n

u t i l i z i n g  the  p o in tin g  response and the  co n d itio n  where an o ra l

response i s  re q u ire d .

2 . There i s  no d if fe re n c e  between th e  p ro p o rtio n s  o f e r ro rs  made by

accep tin g  words of d i f f e r e n t  types under th e se  two c o n d itio n s .
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Methods

M a te ria l

The 18 item s p repared  f o r  b o th  Experim ents 1 and 2 were u sed , in  

random o rd e r . The ta s k  was d iv id ed  in  h a l f  so th a t  9 item s were given in  

th e  ** saying" c o n d itio n  and 9 item s were given in  th e  "p o in tin g ” co n d itio n , 

The 9 item s in  each co n d itio n  were s y s te m a tic a lly  a l te rn a te d  from one 

su b je c t to  a n o th e r . The saying  co n d itio n  was the  same as th e  s in g le  

cho ice co n d itio n  in  Experim ents 1 , 2 , 3 and 4 ,  i . e .  th e  su b je c t was 

re q u ire d  to  say "yes" or "no" n in e  tim es to  each a l te r n a t iv e  stim ulus 

word of each item . In  th e  p o in tin g  c o n d itio n , the  su b je c t was re q u ire d  

to  p o in t to  the  "yes" ol*. "no" box on a w hite  card  n in e  tim es,

A 6" X 6" w hite  card  was c o n s tru c te d  to  be used in  the  p o in tin g  

c o n d itio n . On the  card  were two boxed. Under one box th e  word "yes" 

appeared and under th e  o th er box, th e  word "no" was w r i t te n .  Both 

words were typed  in  c a p i ta l  l e t t e r s ,  A drawing of th i s  response card  

i s  shown below .

WO
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The same tap e  reco rd in g  of th e  s tim u lus words from Experim ent 1 

was jo in ed  to  th e  reco rd in g  of th e  stim u lus v/ords from Experim ent 2 , and 

th i s  18-item  tap e  was used . The same p ic tu re s  of th e  o b je c t nouns were 

u sed .

The random o rd e r of p re s e n ta tio n  of th e  words in  th e  18 item s was 

th e  same as in  Experim ents 1 and 2 , The sco ring  sh ee t used  c o n s is te d  of 

item s 1 to  12 from Experim ent 1 and item s 1 to  6 from Experim ent 2 jo in ed  

to g e th e r .  The item s were re-num bered from 1 to  18,

Procedure

The ta s k  was ad m in istered  in  th e  same way as Experim ents 1 , 2 , 3 and

4 . B efore t e s t in g  an a ttem pt to  develop ra p p o rt w ith  th e  su b je c t was • 

made by a sh o rt c o n v e rsa tio n . A f te r  t e s t in g ,  th e  c l in i c a l  assessm ent fo r  

thought d iso rd e r  was given as d esc rib ed  p re v io u s ly  in  Experim ent 1 ,

Under th e  saying  c o n d itio n , th e  in s tru c t io n s  were the same as in  

Experim ent 1 in  th e  s in g le  cho ice co n d itio n . Under th e  p o in tin g  c o n d itio n , 

th e  su b je c ts  were given th e  same in s t r u c t io n  w ith  th e  excep tion  th a t  th e  

word " say" was rep laced  by the  words " p o in t to " ,  so th a t  the  in s t ru c t io n  

was:

"You w i l l  h ea r a l i s t  of words on th e  ta p e . To each word you w il l  

p o in t to  th e  *yes* or the  *no* box depending on whether th e  word i s  th e  

name of th e  p ic tu re  o r n o t ,  For example, i f  I  g ive  you a p ic tu re  of a 

dog and th e  word *cat* comes up on th e  ta p e , you w i l l  p o in t to  the  *no* 

box because i t  i s  n o t a p ic tu re  of a c a t .  But when you h ear th e  word 

* dog* you w i l l  p o in t to  th e  *yes* box, s in ce  i t  i s  a p ic tu re  of a dog."

E rro rs  were scored  in  th e  same way as in  th e  p rev ious experim ents 

u s in g  th e  word id e n t i f i c a t io n  ta s k .
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S u b jec ts

The su b je c ts  were 20 sch izophren ic  p a t ie n ts  from Fulboum  

H o s p i ta l ,  They were drawn from chron ic  and acu te  cases by th e  same 

c r i t e r i a  as d e sc rib ed  in  Experim ent 1 . None of th e  20 su b je c ts  had 

taken  p a r t  in  p rev ious experim ents. The su b je c ts  were being  t r e a te d  

w ith  p h en o th iaz ine  t r a n q u il iz in g  d ru g s, b u t none were be in g  given E ,C ,T ,

The 10 acu te  p a t ie n ts  were equally  d iv id ed  between 5 men and 5 women 

and had a mean age of 38,8  y ears  w ith  a range between 16 y ea rs  and 65 

y e a r s .

The chron ic  p a t ie n ts  were 5 men and 5 women w ith  a mean age of 

36 ,8  y ears  rang ing  from I 6 y ears  to  49 y e a rs .

These 20 su b je c ts  were l a t e r  subdiv ided  in to  groups of thought 

d iso rd e re d / non-thought d iso rd e re d / undeterm ined on th e  b a s is  of th e  

c l i n i c a l  assessm ent of thought d iso rd e r  p re v io u s ly  d esc rib ed  in  

Experim ent 1 , They were a lso  d iv id ed  in to  p a ra n o id / non-parano id  on 

th e  b a s is  o f p s y c h ia tr ic  d iagnoses. The numbers of p a t ie n ts  f a l l i n g  

in to  each o f the su b d iv isio n s  were:

Acute (N=10) Chronic (N=10) 

P arano id  and Thought d iso rd e red  3 2

P arano id  and N on-thought d iso rd e red  0 0

P arano id  and Undetermined 0 1

N on-paranoid and Thought d iso rd e red  4  7

N on-paranoid and Non-thought d iso rd e red  2 0

N on-paranoid and Undetermined 1 0
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R esu lts

P o in tin g  and Sa^fing

The p o in tin g  response le d  to  s l ig h t ly  more e r ro rs  fo r  each 

sch izophren ic  subgroup than  th e  saying re sp o n se , however, th e re  were 

no s ig n if ic a n t  d if f e re n c e s , (s e e  Table 1 , Appendix G),

Types of E rro rs

As in  Experim ents 1 and 2 , sch izophren ic  su b je c ts  made 

s ig n i f ic a n t ly  more e r ro rs  (p<C . 05) by accep tin g  th e  a s s o c ia t io n a l ly  

r e la te d  words than  any o th e r k in d  o f e r r o r .  T his h e ld  tru e  under both  

th e  p o in tin g  and saying  co n d itio n s  (se e  Table 2 , Appendix C ),
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Experim ent 8 , V a r ia tio n  on the 
Number of A lte rn a tiv e s

Experim ents 1 to  4  (and Experim ents 10 and 11 in  S ec tion  iv) 

showed th a t  under th e  s in g le  choice c o n d itio n , sch izophren ic  su b je c ts  

made more e r ro rs  than  under th e  m u ltip le  choice c o n d itio n . Experim ent 

7 re v e a le d  th a t  t h i s  d id  no t appear to  be due to  th e  form of response 

th e  sch izophren ic  su b je c ts  were re q u ire d  to  g iv e .

I t  was thought th a t  t h i s  may be r e la te d  in s te a d  to  th e  number, 

r a th e r  than  th e  form of responses re q u ire d . Under th e  m u ltip le  choice 

co n d itio n  the  su b je c t was re q u ire d  to  respond b u t  once to  n ine  a l te r n a t iv e  

s tim u lus words, whereas under th e  s in g le  co n d itio n  th e  su b je c t was 

re q u ire d  to  respond once to  each of th e  n in e  a l te r n a t iv e  s tim u lus words*

I t  i s  p o ss ib le  th a t  the  number o f responses was d i r e c t ly  r e la te d  to  th e  

amount of e r r o r s ,  so th a t  th e re  was a continuum from what has been c a l le d  

th e  m u ltip le  choice co n d itio n  (one response) to  what has been c a l le d  th e  

s in g le  choice co n d itio n  (n in e  re sp o n se s) . By th i s  re a so n in g , i f  f iv e  

responses were re q u ire d , the  amount of e r ro rs  produced should l i e  between 

th e  m u ltip le  and th e  s in g le  choice c o n d itio n s .

In  Experim ent 8 th e  number of a l te r n a t iv e s  was sy s te m a tic a lly  v a r ie d  

in  th e  s in g le  and in  th e  m u ltip le  choice c o n d itio n s .

The n u l l  hypotheses a re  as fo llo w s:

1, There i s  no d if fe re n c e  in  the  p ro p o rtio n  of e r ro r s  made in  th e  

m u ltip le  choice co n d itio n  given two, f iv e  o r n in e  a l te r n a t iv e  stim ulus 

words,

2 , There i s  no d if fe re n c e  in  th e  p ro p o rtio n  o f e r ro rs  made in  th e  s in g le  

choice co n d itio n  given two, f iv e  or n ine  a l te r n a t iv e  s tim u lus words.
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Methods

M a te ria l

The ta s k  from Experim ent 3 (u s in g  the  replacem ent of a l te r n a t iv e  

words w ith  a s so c ia tio n s  c o n tro lle d  f o r  p roxim ity) was used so th a t  under 

th e  co n d itio n s  of re d u c tio n  of th e  number of a l t e r n a t iv e s ,  th e  type of 

word used would always be th e  same, i . e .  an a s so c ia te d  word. The 18 

item s were d iv id ed  in to  s ix  p a r ts  of th re e  item s each. These s ix  p a r ts  

re p re se n te d  th 4  s ix  co n d itio n s  of th i s  experim ent. The co n d itio n s  were 

as fo llo w s:

1 . S in g le  cho ice  c o n d itio n , 9 a l te r n a t iv e s  ( th e  c o rre c t word, fo u r

c lo se  a ss o c ia tio n s  and fo u r  r a r e  a s s o c ia t io n s , as in  Experim ent 3)*

2e S in g le  cho ice c o n d itio n , 3 a l te r n a t iv e s  ( th e  c o rre c t  word, two c lo se  

a s s o c ia tio n s  and two r a re  a s s o c ia t io n s ) .

3 . S in g le  choice c o n d itio n , 2 a l te r n a t iv e s  ( th e  c o rre c t word, and one 

a ss o c ia te d  word, a l te r n a t in g  between a c lo se  and ra re  a s s o c ia tio n  

from one tw o -a lte rn a tiv e  item  to  a n o th e r ) .

4» M u ltip le  choice c o n d itio n , 9 a l te r n a t iv e s  (same as co n d itio n  1_ above),

3 . M u ltip le  choice c o n d itio n , 3 a l te r n a t iv e s  (same as co n d itio n  ^  above).

6 , M u ltip le  choice c o n d itio n , 2 a l te r n a t iv e s  (same as co n d itio n  ^  above).

P rocedure

The ta s k  was adm in is te red  in  th e  same way as Experim ents 1 , 2 , 3 , 4 

and 7 , except th a t  few er a l te r n a t iv e  words were o ffe re d  to  th e  su b jec t in  

co n d itio n s  _2, ^  and_6 above. The s ix  p a r ts  of th e  ta sk  re p re se n tin g

th e  s ix  co n d itio n s  were s y s te m a tic a lly  v a r ie d  from one su b jec t to  an o th e r .

As in  the  p rev ious experim ents an attem pt was made to  develop ra p p o rt

w ith  th e  su b jec t b e fo re  t e s t in g ,  and th e  c l i n i c a l  assessm ent d esc rib ed  in  

Experim ent 1 f o r  thought d iso rd e r  was given a f t e r  t e s t in g .
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The in s t ru c t io n s  were e x a c tly  th e  same as in  Experim ents i ,  2 , 3 

and 4* The su b je c t v/as unaware in  advance how many a l te r n a t iv e  words 

he would be asked to  respond to  in  each item . The sco rin g  sh ee t from 

Experim ent 3 was used to  ta b u la te  th e  r e s u l t s .

Scoring

E rro rs  were counted by Method B ( i . e .  number of item  e r r o r s ) .  

Because th e  c o n d itio n s  o f t h i s  experim ent v a rie d  th e  number of 

a l t e r n a t iv e s ,  one co n d itio n  could  n o t be compared w ith  ano ther 

co n d itio n  (c o n ta in in g  a d i f f e r e n t  number of a l te r n a t iv e s  p e r item ) 

u n le ss  th e  sco res  were converted  to  p ro p o r tio n s , which take  th i s  in to  

accoun t. The sco res  f o r  each su b je c t were th e re fo re  converted  to  

p ro p o r tio n s . N on-param etric s t a t i s t i c a l  t e s t s  u s in g  rank ing  

procedures can a lso  be used  on p ro p o rtio n s  to  compare th e  same 

su b je c ts  under d if f e r e n t  c o n d itio n s .

S u b jec ts

The su b je c ts  were 20 sch izophren ic  p a t ie n ts  from Eulboum  

H o sp i ta l , dra?m from chron ic  and acu te  cases by th e  same c r i t e r i a  

d esc rib ed  in  Experim ent 1 , These su b je c ts  d id  no t tak e  p a r t  in  

p rev ious experim ents. They were b e in g  t r e a te d  w ith  phenothyazine 

drugs w ithou t courses of E .C .T .

The te n  acu te  sch izophren ic  su b je c ts  were 5 men and 5 women •with 

a mean age o f 28.6  y ears  rang ing  from 17 years  to  6l y e a r s .

The te n  chronic p a t ie n ts  were 5 men and 5 women w ith  a mean age 

of 30 ,4  y ears  rang ing  from 16 y ears  to  6l y e a r s .
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These su b je c ts  were subdiv ided  in to  groups of thought disorderei% / non

thought d iso rd e re d / undeterm ined according  to  th e  c l i n i c a l  assessm ent 

d e sc rib ed  in  Experim ent 1 • They were f u r th e r  subdiv ided  in to  p a ra n o id / 

non-parano id  on th e  b a s is  o f c l i n i c a l  d iagnoses by th e  p s y c h ia t r i s t  

involved* The numbers of su b je c ts  f a l l i n g  in to  each ca teg o ry  were:

Acute (N=10) Chronic (N=10)

P arano id  and Thought d iso rd e red 1 1

P aran o id  and N on-thought d iso rd e red 0 2

P arano id  and Undetermined 2 0

N on-paranoid and Thought d iso rd e red 4 3

N on-paranoid and N on-thought d iso rd e red 3 3

N on-paranoid and Undetermined 0 1

R esu lts

Number of A lte rn a tiv e s  in  th e  S in g le  and M u ltip le  Choice C onditions 

As in  p rev ious experim ents u sing  the  word id e n t i f i c a t io n  ta s k ,  

more e r ro rs  were made under th e  s in g le  choice co n d itio n  than  under th e  

m u ltip le  choice co n d itio n  when each co n d itio n  was considered  sep ara te ly *  

However, as the  numbers of a l te r n a t iv e s  in c re a se d , th e  p ro p o rtio n  of 

e r ro rs  decreased  in  b o th  th e  s in g le  choice co n d itio n  (p  < .0 1 )  and th e  

m u ltip le  (p  < .01) co n d itio n  f o r  a l l  20 su b je c ts  ( s e e  F ig u re  11 ).

Under th e  m u ltip le  choice c o n d itio n , a l l  sch izophren ic  subgroups 

produced a decrease in  th e  p ro p o rtio n  of e r ro rs  as th e  number of 

a l te r n a t iv e s  in c re a se d , b u t only  in  th e  acu te  and th e  thought d iso rd e red  

subgroups d id  th i s  reach  s ig n if ic a n t  le v e ls  (p <  .0 2 , acu te  su b je c ts ;  

p .01 thought d iso rd e red  s u b je c ts ;  see Table 3 , Appendix C ).
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Under th e  s in g le  choice co n d itio n  a l l  subgroups showed a decrease 

in  the  p ro p o rtio n  o f e r ro rs  as th e  number of a l te r n a t iv e s  in c re a se d , 

( s e e  Table 4 , Appendix C ), T his reached  s ig n if ic a n t  le v e ls  w ith  th e  

chronic  subgroup (p  ^ .02) and th e  thought d iso rd e red  subgroup (p<  .0 1 ) ,
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Experim ent 9* A ids to  
Boundary Form ation

In  Experim ent 8 i t  was sho\fn th a t  th e  more a l te r n a t iv e s  given 

in  any one item  th e  low er th e  p ro p o rtio n  of e r ro rs  made by schizopliren io  

s u b je c ts ,  under b o th  th e  s in g le  and m u ltip le  choice co n d itio n s  (a lth o u g h  

more e r ro rs  were always made under th e  s in g le  c o n d itio n , when considered  

as a w hole).

I t  i s  p o ss ib le  th a t  th e  e x tra  a l te r n a t iv e s  a c t  as in c re ase d  cues fo r  

th e  su b je c ts  to  sam ple, to  compare, to  judge and f i n a l l y ,  to  co n sid e r a 

word more p re c is e ly  in  r e la t io n  to  o th e r  words in  th e  memory s to r e .  Such 

a d d it io n a l  cues may h e lp  th e  sch izophren ic  in  h is  d i f f i c u l t y  in  r e je c t in g  

the  a ss o c ia tio n s  which impinge when such cues a re  n o t p re s e n t.

The n a tu re  of the  m u ltip le  choice c o n d itio n , i t  w i l l  be remembered, 

a lso  appears to  serve  a s im ila r  purpose -  of g iv ing  th e  sch izophren ic  more 

u n in te rru p te d  a l te r n a t iv e s  to  c o n s id e r, than under th e  s in g le  choice 

co n d itio n  where the  su b je c t must co n sid e r and respond to  each word 

s e p a ra te ly .

In  Experim ent 9 an attem pt ŵ as made to  in s e r t  e x tra  cues which might 

he lp  th e  sch izophren ic  even f u r th e r  to  accep t only  th e  c o rre c t word under 

th e  s in g le  choice c o n d itio n . The a sso c ia te d  replacem ent ta s k  dev ised  fo r  

Experim ent 3 was used under fo u r  c o n d itio n s :

1, The s in g le  choice c o n d itio n , as p rev io u s ly  ad m in is te red ,

2, A co n d itio n  v/here the  su b je c t v/as re q u ire d  to  read  a l i s t  of i r r e le v a n t  

words b e fo re  each item , and th en  proceed to  be te s te d  under th e  s in g le  

choice c o n d itio n .
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3 , A co n d itio n  where th e  su b je c t was re q u ire d  to  read  th e  e ig h t words 

a s s o c ia te d  w ith  th e  c o rre c t o b jec t noun, and th en  proceed to  be 

te s te d  under th e  s in g le  choice c o n d itio n ,

A co n d itio n  7/here th e  su b je c t was asked to  read  and d efin e  th e  

meanings of each of th e  e ig h t words a sso c ia te d  w ith  the  c o rre c t 

o b je c t noun, and then  proceed to  be te s te d  under th e  s in g le  choice 

c o n d itio n .

The n u l l  hypotheses f o r  th i s  experim ent a re :

1o There i s  no d if fe re n c e  in  amount of e r ro rs  made in  co n d itio n s  ( ^ ) , 

(2),  ( i ) ,  and(i ) .

2 , There i s  no d iffe re n c e  in  th e  amount of e r ro rs  made to  a l te r n a t iv e  

words of d i f f e r in g  a s s o c ia t io n a l  p rox im ity  under co n d itio n s  ( ,  

( 2 ) ,  (2) and ( i t ) .

Methods

M a te r ia l

S ix teen  item s from th e  a s so c ia te d  replacem ent ta sk  used in  Experim ent 

3 were d iv id ed  in to  fo u r  groups of fo u r  item s to  correspond w ith  th e  fo u r 

c o n d itio n s . The fo u r  groups of item s were s y s te m a tic a lly  v a rie d  among 

th e  co n d itio n s  from one su b je c t to  a n o th e r .

In  co n d itio n  (j_) no new m a te r ia ls  were re q u ire d .

F o r co n d itio n  (^ )  d i f f e r e n t  s e ts  of 8 i r r e le v a n t  words were typed on 

16 w hite  3" X 8" cards f o r  p re se n ta tio n  to  th e  su b je c t to  read  b e fo re  

t e s t in g  on each item . These words were chosen a t  random from th e  Thorndike 

and Lorge (1944) word count w ith  th e  excep tion  th a t  th e y  had n o t been 

a s s o c ia tio n s  to  th e  o b je c t noun used by any of th e  normal su b jec ts  used 

in  Experim ent 3 f o r  c o l le c t io n  of a s s o c ia t io n s .
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F o r co n d itio n  (^ )  th e  8 a l te r n a t iv e  words in  each of th e  16 item s 

were typed on 16 v/hite 3" x 8" cards f o r  p re se n ta tio n  to  th e  su b jec t to  

re a d  b e fo re  te s t in g  on each item .

No o th e r m a te r ia ls  were needed f o r  co n d itio n  (_^). The cards from 

co n d itio n  (^ )  were u sed . In s te a d  o f sim ply read in g  th e  l i s t  however, 

under t h i s  co n d itio n  th e  su b je c ts  were asked to  d e fin e  and d iscu ss  each 

word.

P rocedure

B efore te s t in g  an attem pt to  develop ra p p o rt with th e  su b je c t was 

made by means of a c o n v e rsa tio n . Then,the in s tru c t io n s  fo r  th e  s in g le  

cho ice c o n d itio n  were given ( th e  same in s tru c t io n s  as in  Experim ent 1 ) ,

I f  co n d itio n  ( 1_) was to  be given f i r s t ,  th e  su b je c t proceeded as 

under th e  s in g le  choice co n d itio n  of p rev ious experim ents.

When co n d itio n s  (_2) or (^ ) were to  be g iven , th e  su b jec t was to ld  

b e fo re  each of th e  item s "Would you p le a se  read  t h i s  l i s t  o f words b e fo re  

we p roceed", and then  th e  item s of co n d itio n  (_2) or (^ ) were given under 

th e  s in g le  choice c o n d itio n .

When co n d itio n  (_ )̂ was to  be g iv en , th e  su b jec t was to ld  b e fo re  

each item : "We ? / i l l  read  and d isc u ss  th e  meanings of each of th e  words on 

t h i s  l i s t .  P le a se  read  th e  f i r s t  word and t e l l  me what i t  means". I f  

the  s u b je c t d e fined  th e  word ad eq u a te ly , he was to ld  "good" or " t h a t 's  

r i g h t " .  I f  th e  su b jec t d id  n o t d e fin e  i t  very  w e ll ,  o r d id  n o t know th e  

word, he was given a d e f in i t io n  and asked "Does th a t  seem a good d e f in it io n ? "  

The su b je c t was encouraged to  d iscu ss  any of th e  words more f u l l y  i f  he 

w ished. A pproxim ately 3 to  10 m inutes were spen t under co n d itio n  (ij.) in  

d e fin in g  and d iscu ss in g  th e  d e f in i t io n s  of each of th e  8 a sso c ia te d  words 

b e fo re  t e s t in g  each item , in  th e  s in g le  choice c o n d itio n .
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A fte r  t e s t i n g ,  the  c l i n i c a l  assessm ent f o r  thought d iso rd e r 

was given as d esc rib ed  in  Experim ent 1«

Scoring

As in  p rev ious experim ents, sco rin g  method B was used to  count the  

e r ro r s  to  in v e s t ig a te  th e  n u l l  hy p o th esis  reg ard in g  th e  d iffe re n c e  among 

the  c o n d itio n s , and Method A was used to  in v e s t ig a te  th e  n u l l  hypotheses 

reg a rd in g  a s s o c ia t io n a l  p rox im ity .

I n  Experim ent 3 i t  was shown th a t  the normal su b je c ts  o fte n  accep ted  

a s s o c ia te d  words which a re  a lso  synonyms, As th e  same a s so c ia te d  a l te r n a t iv e  

word cho ices were used in  t h i s  experim ent, any accep tances o f synonyms f o r  

th e  c o r re c t  o b je c t noun were n o t counted as e r r o r s .

S u b jec ts

The su b je c ts  were 20 sch izophren ic  p a t ie n ts  from Fulbourn H o sp ita l , 

chosen by th e  same c r i t e r i a  as in  Experim ent 1 , and th e se  su b je c ts  d id  n o t 

take  p a r t  in  p rev ious experim ents.

The 10 acu te  su b je c ts  were 3 men and 7 women w ith  a mean age of 26 .4  

y e a r s ,  rang ing  from 19 y ears  to  $6 y e a r s .

The 10 ch ron ic  su b je c ts  were 3 men and 3 women, w ith  a mean age of 

46 .7  y ears  ranging  from 34 y ears  to  35 y e a rs .

These su b je c ts  were subdiv ided  in  the  same way as in  prev ious 

experim ents. The number of su b je c ts  f a l l in g  in to  each ca tego ry  were:
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Acute (N=10) Chronic (N=10) 

P aran o id  and Thought d iso rd e red  0 1

P aran o id  and Non-thought d iso rd e red  3 1

P arano id  and Undetermined 0 0

N on-paranoid and Thought d iso rd e red  6 4

N on-paranoid and Non-thought d iso rd e red  1 2

N on-paranoid and Undetermined 0 2

R esu lts

The Four C onditions

A much h ig h e r p ro p o rtio n  of e r ro r s  was made in  co n d itio n  (l_) 

th an  in  th e  o th e r c o n d itio n s , as i s  shown in  F ig u re  12, The p ro p o rtio n  

of e r ro rs  in  co n d itio n  ( 1_) was s im ila r  to  th e  p ro p o rtio n  o f e r ro rs  made 

in  Experim ent 3 under th e  s in g le  choice co n d itio n  (s e e  Table 2 ,

Appendix B ), as one would expect s in ce  co n d itio n  (j[) was th e  same as 

th e  s in g le  choice co n d itio n  of Experim ent 3.

The Friedman 2-way a n a ly s is  o f va rian ce  y ie ld s  s ig n if ic a n t  le v e ls  

of d if fe re n c e  fo r  th e  fo u r  co n d itio n s  f o r  a l l  sch izophren ics  ( p < ,001) 

and f o r  each of th e  subgroups ( a c u te s ,  p,( ,0 2 ; c h ro n ic s , p < ,01  ; 

thought d iso rd e re d , p ^ ,0 2 ; non-thought d iso rd e re d , p < . 03 ; 

p a ran o id , p ^  .01 ; non-parano id , p < ,01 ) ; see Table 3 , Appendix C ),

A comparison of the  d if fe re n c e  in  e r ro rs  between co n d itio n  (_1̂ ), which 

le d  to  the  most e r ro rs  f o r  each subgroup, and th e  n ex t most d i f f i c u l t  

co n d itio n  f o r  each subgroup was made (see  Table 3A, Appendix C ), For a l l  

th e  su b je c ts  taken  to g e th e r , co n d itio n  (j[) was s ig n i f ic a n t ly  d i f f e r e n t  

from co n d itio n  (_2) a t  p ^ ,0 1  u sing  th e  Wile oxen T e s t. However, co n d itio n  

(_2) was n o t s ig n i f ic a n t ly  d i f f e r e n t  from c o n d itio n  ( ^ ) , and co n d itio n  (^ )
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was n o t : s ig n i f ic a n t ly  d i f f e r e n t  from co n d itio n  ( ^ ) , a lthough  co n d itio n  

( 2) was s ig n i f ic a n t ly  d if f e r e n t  from co n d itio n  a t  p ^ . 03*

A sso c ia tio n a l P rox im ity  under th e  Four C onditions

As one would ex p ec t, th e re  was a c lo se  r e la t io n s h ip  between the  

s tre n g th  of an a s s o c ia tio n  and the  p ro p o rtio n  of e r ro rs  in  co n d itio n  

(JL) (se e  F ig u re  13)> which i s  comparable w ith  th e  p ro p o rtio n s  of e r ro rs  

made in  Experim ent 3 , by sch izophren ic  su b jec ts  ( s e e  F igure  9)•

A lthough th e re  were le s s  e r ro r s  made under co n d itio n  (% ), a s im ila r  

r e la t io n s h ip  between a s s o c ia t io n a l  p rox im ity  and the  p ro p o rtio n  of e r ro rs  

made e x is t s .  In  con d itio m  (^ ) and ( ^ ) , th e  r e la t io n s h ip  i s  n o t so c le a r .  

The Friedman 2-way a n a ly s is  of v a rian ce  showed a s ig n i f ic a n t  d iffe re n c e  

among the  amount of e r ro rs  made in  each a s s o c ia t io n a l  ca teg o ry  in  

co n d itio n  (l^) (p <  *001), co n d itio n  (_2) (p  .O3 ) and co n d itio n  (2 ) 

(p<[oOl) b u t no t in  co n d itio n  ( ^ ) .

Hpwever, th e re  ?/as a s ig n i f ic a n t  d iffe re n c e  in  amount of e r ro rs  

between the  fo u r  c lo se  a s s o c ia tio n s  and th e  fo u r  r a re  a s so c ia tio n s  

under each co n d itio n  a t  p ^ .01 using  th e  W ileoxen T e s t,

S ig n i f ic a n t  d if fe re n c e s  were found between th e  c lo se  and th e  r a re  

a s so c ia tio n s  f o r  each subgroup (ex cep t th e  non-thought d iso rd e red , and 

th e  p a rano id  subgroups, which were very  sm all in  numbers) under co n d itio n s  

( J_), ( 2) ,  and ( ^ ) , b u t under co n d itio n  (_ )̂ th i s  d iffe re n c e  was found only 

fo r  a c u te , though t- d i s ordered  and non-paranoid  su b je c ts  (s e e  Table 6 , 

Appendix C ),
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D iscussion

A d d itio n a l S tim u li

T his S ec tio n  has shovm th a t  th e  more in fo rm atio n  connected v/ith 

p ro cess in g  m a te r ia l a sch izophren ic  su b jec t i s  g iv en , th e  e a s ie r  i t  w i l l  

be  f o r  him to  r e j e c t  in c o r re c t  names f o r  p ic tu re s  of o b je c ts .  The more 

a l te r n a t iv e  words he i s  g iven , and th e  more a id s  to  boundary fo rm ation  

he i s  g iv en , th e  g re a te r  the  p ro p o rtio n  o f in c o r re c t  words he w il l  be 

ab le  to  r e j e c t .

In  an in d i r e c t  way, th i s  r e s u l t  f a i l s  to  lend  support to  the  

a t te n t io n a l  d e f i c i t  th eo ry  d esc rib ed  in  th e  In tro d u c tio n , One would 

h y p o th esize , on th e  b a s is  of th e  d i s t r a c t i b i l i t y  experim ents (which 

dem onstrated a t te n t io n a l  d e fe c ts  in  th e  a b i l i t y  to  f i l t e r  out 

"ex traneous" or " d is t r a c t in g "  a d d it io n a l  s t im u li  by sch izophren ic  

p a t ie n ts )  th a t  th e  more s tim u li  g iv en , th e  more d i s t r a c t i b l e  th e  

s i tu a t io n  would become f o r  sch izo p h ren ic s , and th e  worse a schizopliren ic  

would do. Although th e  a d d it io n a l  s t im u li  ( i . e .  more a l te r n a t iv e  words 

in  Experim ent 8 and in te rs p e r s e d  l i s t s  of words in  Experim ent 9) were 

n o t designed to  d i s t r a c t  th e  s u b je c t, one might have co n jec tu red  th a t  

th ey  would a c t  as d is t r a c to r s  and decrease  perform ance le v e l  in  

sch izophren ic  su b je c ts  as a lo g ic a l  outcome of th e  th eo ry  of f a u l ty  

f i l t e r  mechanisms and a t te n t io n a l  d e fe c ts .

A d d itio n a l s tim u li in  Experim ents 8 and 9 had ju s t  th e  opposite  

e f f e c t  on sch izophren ic  su b je c ts  than  one would expect from a th eo ry  o f

a t te n t io n a l  im pairm ent. However, i t  must be remembered th a t  th e  

experim ents supporting  th i s  th eo ry  were no t d i r e c t ly  concerned v/ith
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language. A d d itio n a l s tim u li in  o th e r spheres of behav iour may a c t  as 

d i s t r a c t in g  agen ts  f o r  sch izophren ics

The D iffe ren ce  between th e  M u ltip le  
and S in g le  Choice C onditions

I n  Experim ents 1 and 2 , more e r ro r s  were made under th e  s in g le  

cho ice  co n d itio n  than  under th e  m u ltip le  choice co n d itio n  by 

sch izo p h ren ic  s u b je c ts , b u t n o t by c h ild re n , d y sp h as ic s , non- 

psy ch o tic  p s y c h ia tr ic  p a t ie n t s ,  o r normal a d u l ts .  This d if fe re n c e  

between the  co n d itio n s  h e ld  t ru e  f o r  sch izophren ic  su b je c ts  in  a l l  

experim ents in v o lv in g  word id e n t i f i c a t io n .  Exam ination of th e se  two 

co n d itio n s  rev ea led  th a t  under th e  m u ltip le  choice c o n d itio n , more 

c lu es  concerning th e  boundaries of a word a re  g iv en . The su b je c t has 

more o p p o rtu n ity  to  compare one a l te r n a t iv e  w ith  an o th er under th e  

m u ltip le  choice c o n d itio n . Under th e  s in g le  choice c o n d itio n , th e re  i s  

some o p p o rtu n ity  to  compare one a l te r n a t iv e  w ith  an o th er as th e y  come up 

in  th e  l i s t  o f s t im u li ,  b u t t h i s  o p p o rtu n ity  i s  in te r ru p te d  a f t e r  each 

a l te r n a t iv e  word i s  p re sen te d , so th a t  a response can be made.

The hypo thesis  on which Experim ent 8 was b ased , i . e .  th a t  i f  th e  

number o f responses i s  reduced , p a r t i c u la r ly  in  th e  s in g le  choice 

co n d itio n  where more a re  re q u ire d , th a t  th e  amount of e r ro rs  would 

d ec rea se , was n o t confirm ed. In  f a c t ,  ju s t  the  op p o site  was found, so 

th a t  th e  more a l te r n a t iv e  words o f fe re d , th e  b e t t e r  was sch izophren ic  

perform ance under b o th  of the  stim u lus c o n d itio n s .

This r e s u l t  im p lie s  th a t  the  q u a n tity  o f s tim u lu s  c lu es  which 

h e lp  sch izophren ics to  form a p p ro p ria te  word boundaries i s  extrem ely  

im p o rtan t. The number of responses re q u ire d  i s  l e s s  im p o rtan t, a lth o u g h .
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s in ce  th e  s in g le  choice co n d itio n  produced more e r ro rs  than  th e  

m u ltip le  choice co n d itio n  no m a tte r how many responses were re q u ire d , 

th e  number of responses may have some im portance in  boundary fo rm ation .

This r e s u l t ,  as w ell as th e  la ck  o f d if fe re n c e  between th e  p o in tin g  

and saying co n d itio n s  in  Experim ent 7 , supports  th e  g en e ra l hypo thesis  

assumed in  th e  approach used in  th i s  th e s i s ,  th a t  th e  stim u lus i s  more 

im portan t th an  th e  resp o n se , and th a t  i t  i s  more u se fu l to  look  in to  

th e  re c e p tiv e  s id e  of language to  in v e s t ig a te  th e  language impairment 

in  sch izo p h ren ia  than  to  examine th e  ex p ress iv e  v a r ia b le s .  In  

Experim ent 7 , th e  response was changed from an o ra l  response to  

p o in tin g  to  a w r it te n  re sp o n se . A lthough the  d if fe re n c e  between o ra l  

s t im u li  and w r it te n  s tim u li has been shown to  be an im portant v a r ia b le  

f o r  sch izo p h ren ic  comprehension (se e  S ec tio n  1V), th i s  change in  th e  

m odality  of th e  response made l i t t l e  d if fe re n c e  in  perform ance by 

sch izophren ic  s u b je c ts .

I t  was a s u rp r is e  to  th e  au tho r to  f in d  th a t  read in g  a l i s t  of 

i r r e le v a n t  words b e fo re  an item  ( in  Experim ent 9 , co n d itio n  (_2) improved 

perform ance. This seems to  in d ic a te  th a t  any w ords, even those  no t 

connected w ith  the  aroused  a s s o c ia t iv e  r e p e r to i r e ,  he lp  to  form th e  

boundaries in flu en c in g  the  d ec is io n  process fo r  the  s tim ulus word 

ch o ices . I t  m ight be conceivab le  th a t  ju s t  th e  p resence of a l i s t  of 

sep a ra te  words may evoke a " s e t"  t©W2,rd more acu te  d isc r im in a tio n  of 

words by sch iz o p h re n ic s , whose boundaries s e p a ra tin g  c lo se ly  a sso c ia te d  

words a re  norm ally  "u n -se t"  o r " lo o se " . I f  th e  l i s t  co n ta in s  th e  co n ten t 

of th e  lo o s e ly  aroused  a s s o c ia t io n s , th i s  a id s  th e  sch izophren ic  in  h is  

r e je c t io n  mechanism a l i t t l e  b i t  more. And when th e  l i s t  i s  defined  and 

d iscu ssed , th e  sch izophren ic  i s  f u r th e r  a ided  in  h is  a b i l i t y  to  r e j e c t .  

The presence  of th e se  l i s t s  in te rp o sed  between item s in  Experim ent 9 

may serve th e  sch izophren ic  to  s e t  up the  k ind  o f d e lin e a tio n s  and
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d if fe re n c e s  on dimensions vrLth re g a rd  to  in d iv id u a l words which normal 

people c a r ry  w ith  them, and which may become p a r t i a l l y  l o s t  in  

sch izo p h ren ia .

The l i s t s  in te rp o sed  betv/een th e  item s in  Experim ent 9 may be 

r e la te d  to  th e  lo n g e r i n t e r - t r i a l  in te r v a ls  shovm to  improve 

sch izo p h ren ic  perform ance in  re a c t io n  tim e by Zahn ^  ( 1961) ,  Zahn 

found th a t  sch izophren ic  su b je c ts  have long re a c t io n  tim es as compared 

w ith  normal su b je c ts  when p re p a ra to ry  in te r v a ls  a re  long and i n t e r - t r i a l  

in te r v a ls  a re  s h o r t .  But when p re p a ra to ry  in te r v a ls  a re  sh o rt and 

i n t e r - t r i a l  in te rv a ls  a re  lo n g , normal and sch izophren ic  su b je c ts  a re  

id e n t i c a l .  The l i s t s  in te rp o se d  between item s in  Experim ent 9 may have 

served  the  purpose of len g th en in g  th e  in te r v a l  between ite m s , and thus 

f a c i l i t a t i n g  sch izophren ic  perform ance.

The co n d itio n s  where a id s  to  boundary fo rm ation  were employed in  

Experim ent 9 made th e  stim u lus p re s e n ta tio n  under th e  s in g le  choice 

co n d itio n  more l ik e  th e  m u ltip le  choice co n d itio n  by th e  presence  o f 

more ü n in te ru p te d  words which th e  sch izophren ic  was a b le  to  employ 

f o r  s tren g th en in g  liis  weakened boundaries  between words, and which 

h e lped  him to  d i f f e r e n t ia te  between c lo s e ly  a s so c ia te d  words more l ik e  

norm al su b je c ts  can do v /ithou t a id s .
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SECTION 1V. THE VISUAL MODALITY
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Experim ent 10. The Word I d e n t i f i c a t io n  
Task in  W ritten  Form

In  1954* T eichner to ld  of th e  w idespread f in d in g  of f a s t e r  re a c tio n  

tim es to  a u d ito ry  than to  v is u a l s t im u li  f o r  norm al s u b je c ts .  Many 

w orkers have found th i s  to  be re v e rsed  in  sch izo p h ren ia , V enables and 

O’Conner (1959) and l a t e r ,  S u tton  _et ( 1961) re p e a te d  re a c t io n  tim e 

s tu d ie s  w ith  sch izophren ic  s u b je c ts .  They found th a t  some parano id  

sch izo p h ren ics  behaved s im ila r ly  to  normal s u b je c ts ,  b u t a l l  non-paranoid  

sch izo p h ren ics  and withdrawn p arano id  p a t ie n ts  showed slow er re a c tio n s  to  

a u d ito ry  than  to  v is u a l  s t im u li ,  Spain ( I 966) showed b e t t e r  e y e lid  

co n d itio n in g  to  a v is u a l co n d itio n ed  stim ulus than  to  an a u d ito ry  

co n d itio n ed  stim u lus in  sch izo p h ren ics  and th e  re v e rse  in  normal su b je c ts , 

S u tto n  and Zubin (19^5) found th a t  w ith  sch izophren ic  su b je c ts  re a c tio n s  

to  sound s tim u li  a re  im paired  i f  th e  p rev ious t r i a l  was a l i g h t ,  whereas 

re a c tio n s  to  v is u a l s t im u li  however preceded , do n o t y ie ld  d iffe re n c e s  

between sch izophren ic  and norm al s u b je c ts ,  V enables ( 1966) found 

th re sh o ld s  of p a ire d  c l ic k s  h ig h e r f o r  sch izophren ic  su b jec ts  than  f o r  

normal s u b je c ts ,  and th a t  f o r  th e  most d e te r io ra te d  sch izophren ics two 

c l ic k  th re sh o ld s  were h igher than  two f la s h  th re s h o ld s , Venables 

concluded th a t  sch izophren ic  patho logy  appears to  invo lve  a r e la t iv e  

d e fic ien c y  in  perform ance in v o lv in g  th e  a u d ito ry  m odality .

Some workers however have d iscovered  a v is u a l impairment in  

sch izo p h ren ia , Begelman ( 1966) found th a t  sch izophren ic  su b jec ts  scored  

b e t t e r  on an a u d ito ry  ta s k  re q u ir in g  the  a v a i l a b i l i t y  of a generic  

ca tego ry  name f o r  o b je c ts  than  on a s im ila r  v is u a l ta s k ,  Weckoivitz 

( 1960) found a v is u a l  d e f i c i t  in  sch izophren ics as compared w ith  p a t ie n t
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c o n tro ls  in  id e n tify in g  drawings of common o b je c ts  when overlapping  

l in e s  were superim posed. McG-hie ^  ( 1965a) found th a t  sch izophren ic

perform ance was worse than th a t  of normal persons on v is u a l ta sk s  

in v o lv in g  immediate r e c a l l ,  S t i ls o n  and K opell ( 1964) found v is u a l 

d is t r a c t io n s  to  h in d e r th e  perform ance of sch izophren ic  su b je c ts  in  a 

v is u a l  d e te c tio n  t e s t ,  where i t  d id  n o t a f f e c t  normal s u b je c ts .

The ta s k  in  Experim ent 10 i s  th e  same ta sk  as in  Experim ent 1 

w ith  th e  excep tion  th a t  th e  stim ulus words a re  p re sen te d  in  w r it te n  

form .

The n u l l  hypotheses a re :

1 , There i s  no d if fe re n c e  in  th e  amount o f e r ro rs  between th e  s in g le  

and m u ltip le  choice c o n d itio n s ,

2 , There i s  no d if fe re n c e  between th e  amount o f e r ro rs  made in  item s 

w ith  long  o r sh o r t o b je c t nouns,

5 , There i s  no d if fe re n c e  between th e  amount of e r ro rs  made in  item s 

w ith  r a r e  or freq u e n t o b je c t nouns,

4* There i s  no d if fe re n c e  between th e  amount o f naming e r ro rs  f o r  

normal p a t ie n ts  and f o r  sch izo p h ren ic  p a t ie n ts ,

5 ,  There i s  no d if fe re n c e  in  th e  amount of o v e ra ll  e r ro rs  between 

normal and sch izophren ic  s u b je c ts ,

6 , There i s  no d if fe re n c e  between th e  amount of e r ro rs  made on one 

type o f word o r a n o th e r .

7 , There i s  no d iffe re n c e  between th e  p ro p o rtio n s  o f e r ro rs  made in  

Experim ents 1 and 10,
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Methods

M a te r ia l

A ta s k  was p repared  u sing  th e  same 12 o b je c t nouns and th e  same 

12 p ic tu re s  of th ese  nouns as in  Experim ent 1# The same 8 a l te r n a t iv e  

words were a tta c h e d  to  each of th e  o b je c t nouns to  form th e  a l te r n a t iv e s  

as in  Experim ent 1 « The same random o rd ers  as in  Experim ent 1 were a lso  

u sed , and th e  same sco rin g  sh ee t was u sed .

The tap e  reco rd in g  o f ;the words Used in  Experim ent 1 was n o t employed, 

however. I n  p lace  of th e  re c o rd in g , th e  words were t^/ped on cards fo r  

v is u a l  p re s e n ta tio n  to  th e  s u b je c t. Two s e ts  o f cards were typed ; one 

s e t  f o r  th e  p re s e n ta tio n  of th e  s in g le  choice c o n d itio n , and one s e t  f o r  

th e  m u ltip le  choice c o n d itio n . The s e t  used in  th e  m u ltip le  choice 

co n d itio n  was typed  on 6" x 6'* w hite  c a rd s . Each item , com prising n ine  

a l te r n a t iv e  words was typed  in  a column on a sep a ra te  c a rd . The column 

appeared in  the  same random order as th e  p re se n ta tio n  of th e  a l te r n a t iv e  

words in  Experim ent 1 « The ty p e w rite r  used  was one in  which low er case 

l e t t e r s  a re  h ig h . A ll  th e  words were typed in  low er c ase .

The s e t  of cards used  in  th e  s in g le  choice co n d itio n  was typed in  

e x a c tly  th e  same way, except each word was cu t o u t, f o r  p re s e n ta tio n  one 

a t  a tim e . The n ine  words f o r  each item  were p u t in to  sep a ra te  envelopes.

Procedure

The w r it te n  form of th e  word id e n t i f i c a t io n  ta sk  was ad m in istered  as 

th e  a u ra l  ta sk  in  Experim ent 1 w ith  one excep tio n . In s te a d  of th e  tape  

reco rded  w ords, th e  typed cards were p re sen ted  to  th e  s u b je c t .

Under th e  m u ltip le  choice co n d itio n  th e  su b je c ts  were given  the  

fo llow ing  in s t r u c t io n  concu rren t w ith  the  p re se n ta tio n  of th e  f i r s t  

p ic tu re  and th e  f i r s t  m u ltip le  choice card : "Here a re  a l i s t  of words.
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P le a se  re a d  them and p o in t to  th e  name of th i s  p ic tu r e ,  o r what th i s  

i s  a p ic tu re  o f ,"

Under the  s in g le  choice co n d itio n  th e  su b je c ts  were given th i s  

in s t ru c t io n  concurren t w ith  th e  p re s e n ta tio n  of th e  f i r s t  p ic tu re :

" I  w i l l  show you some words on l i t t l e  cards one by one. To each card  

p le a se  say *yes* o r *no* as to  w hether i t  i s  th e  name of th e  p ic tu re  

o r n o t .  I f  th e  word you see i s  th e  name of th e  p ic tu re  or what the

p ic tu re  i s  c a l l e d ,  say *yes*; i f  i t  i s  n o t th e  name of th e  p ic tu r e ,

say *no*

As in  Experim ent 1 , the  ta s k  was d iv id ed  in  h a l f  f o r  th e  two 

c o n d itio n s , and th e  h a lves were v a r ie d  from one su b je c t to  an o th e r . 

E rro rs  were counted by th e  same method as d e sc rib ed  in  Experim ent 1 . 

A f te r  t e s t in g ,  sch izophren ic  su b je c ts  were asked to  ex p la in  th e  meaning 

of th e  same fo u r  proverbs and th e  same open-ended questio n  as in  

Experim ent 1 , in  o rd er to  e l i c i t  th e  p resence o r absence of thought 

d iso rd e r  as c l i n i c a l l y  dem onstrated . A f te r  th e se  questio n s  each 

su b je c t was asked to  name a l l  th e  p ic tu re s  one a t  a tim e as in  

Experim ent 1 ,

S coring

The sco rin g  was based  on th e  number of e r ro rs  made as d esc rib ed

in  Experim ent 1 , The two Methods, A and B, were s im ila r ly  employed.

Method B was used to  compute a l l  the  r e s u l t s  except those  concerning 

ty p es  o f e r r o r s ,  where i t  was n ecessa ry  to  use Method A,
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S u b jec ts

Schizophren ic  P a t ie n ts

S chizophrenic p a t ie n ts  were chosen as su b je c ts  on th e  same b a s is

as d e sc rib ed  in  Experim ent 1 , None were the  same su b je c ts  used in

p rev ious experim ents.

There were 10 chronic sch iz o p h re n ic s , 5 men and 5 women, whose 

mean age v;as 35*5 y ears  ranging  from 16 years  to  50 y e a rs .

The 10 aCute sch izophren ic  p a t ie n ts  were 5 men and 5 women, v/ith

a mean age of 33*5 y e a rs , and an age range of 16 y ea rs  to  48 y e a rs .

The sch izophren ic  su b je c ts  were subdiv ided  in to  groups o f thought 

d is o rd e re d / non-thought d iso rd e re d / undeterm ined on th e  b a s is  of th e  

c l i n i c a l  assessm ent d e sc rib ed . They were a lso  d iv id ed  in to  p a ra n o i^ / 

non-parano id  on th e  b a s is  of p s y c h ia tr ic  d ia g n o s is . The numbers of 

sch izo p h ren ic  su b je c ts  f a l l i n g  in to  each ca teg o ry  were:

Acute (N=10) Chronic (N=10) 

P arano id  and Thought d iso rd e re d  1 0

P arano id  and Non-thought d iso rd e re d  1 0

P arano id  and  Undetermined 0 0

N on-paranoid and Thought d iso rd e red  4  8

N on-paranoid and N on-thought d iso rd e red  4 0

N on-paranoid and Undetermined 0 2

C ontro l S u b jec ts

The c o n tro l su b jec ts  were 10 convalescing  p a t ie n ts  from the 

o rthopaed ic  wards of Addenbrooke* s H o sp ita l ,  Cambridge, None of th ese  

p a t ie n ts  had ever had any in - p a t ie n t  o r o u t-p a tie n t  p s y c h ia tr ic  trea tm en t, 

They were 5 men and 5 women w ith  a mean age of 27,0 y e a r s ,  ranging  

from 16 y ears  to  4ô y e a r s .  No c o n tro l su b je c ts  had taken  p a r t  in
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p rev io u s  experim ents.

R esu lts

M u ltip le  and S in g le  Choice C onditions

S ig n i f ic a n t ly  more e r ro rs  were made in  th e  s in g le  choice co n d itio n  

than  in  th e  m u ltip le  choice co n d itio n  f o r  sch izophren ic  su b je c ts  (p<* , 05) 

b u t n o t fo r  normal su b je c ts .

Among th e  sch izophren ic  subgroups, on ly  th e  thought d iso rd e red  

subgroup reached  a s ig n if ic a n t  le v e l  of d if f e re n c e , however, on bo th  

th e  W ile ox en T es t (p<’ ,05) and the  S ign  T est (p  = ,0 3 2 ) , The acu te  and 

non-parano id  subgroups reached  s ig n if ic a n t  le v e ls  of d if fe re n c e  between 

th e  co n d itio n s  only by  th e  W ile ox en T est a t  p (  ,05 (s e e  Table i .

Appendix D ). Less e r ro rs  were made under b o th  co n d itio n s  in  th i s  

experim ent than  in  Experim ent 1 ( s e e  F igu re  1 4 ).

Word Length

Whereas in  Experim ent 1 th e  chronic  and non-paranoid  subgroups o f 

sch izophren ic  su b jec ts  found th r e e - s y l la b le  o b je c t nouns s ig n i f ic a n t ly  

more d i f f i c u l t  to  respond to  than  o n e -sy llab le  o b je c t nouns, in  th i s  

experim ent, th e  chron ic  p a t ie n ts  do n o t show a s ig n if ic a n t  d if f e r e n c e . 

However, the  a c u te , thought d iso rd e red  and non-paranoid  subgroups show 

a s ig n if ic a n t  d iffe re n c e  a t  p< '«05 , p .05 a n d p ^ .O I ,  re s p e c tiv e ly  

(se e  Table 2 , Appendix D) .

Word Frequency

As in  Experim ent 1 , sch izophren ic  su b je c ts  d id  n o t show a d iffe re n c e  

betiveen th e  amount of e r ro r s  made to  ra re  or freq u e n t o b je c t nouns (se e

Table 3? Appendix D ),
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Naming

Very s l ig h t ly  more naming e r ro r s  were made in  Experim ent i by 

sch izophren ic  su b je c ts  than  in  Experim ent 10. The sch izophren ic  

subgroups rem ained in  th e  same r e l a t i o n  to  one ano ther as in  

Experim ent 1 w ith  re s p e c t to  number of naming e r ro r s ;  thought 

d iso rd e re d  su b je c ts  made more th an  non-thought d iso rd e re d , and non

p a ran o id  su b je c ts  more than  parano id  su b je c ts  (see  Table 4 , Appendix D ), 

There vms no s ig n if ic a n t  d if fe re n c e  between th e  in c id en ce  of naming 

e r ro rs  by  sch izophren ic  su b jec ts  and by normal p a t i e n t s .  Nor were th e re  

any s ig n if ic a n t  d if fe re n c e s  in  th e  amount o f naming e r ro rs  between any 

of th e  sch izo p h ren ic  subgroups.

E la b o ra tio n  o f names s im ila r  to  th e  e la b o ra tio n  given by th e  

sch izo p h ren ics  in  Experim ent 1 was given by sch izophren ic  s u b je c ts . No 

e la b o ra tio n  was g iven  by th e  o rthopaed ic  p a t ie n t s .

Comparison of Groups on O vera ll E rro rs

The sch izophren ic  su b je c ts  in  Experim ent 10 made c lea .rly  few er 

e r ro r s  than th e i r  eq u iv a len ts  in  Experim ent 1 (s e e  F igure  I 5 ) ,  As in  

Experim ent 1 , th e  ch ron ic  su b je c ts  made more o v e ra ll  e r ro rs  than  th e  

acu te  s u b je c ts ,  th e  thought d iso rd e red  su b je c ts  made more e r ro rs  than th e  

non-thought d iso rd e red  s u b je c ts ,  and th e  non-paranoid  su b je c ts  made more 

e r ro r s  than  the  parano id  s u b je c ts .  None of th e  d if fe re n c e s  in  o v e ra ll  

e r ro rs  between sch izophren ic  subgroups reached s ig n i f ic a n t  le v e ls  in  

t h i s  experim ent.

S ch izophren ic  su b je c ts  and normal su b je c ts  d i f f e r e d  a t  p < ,002 

u s in g  th e  Mann W hitney U -Test on o v e ra ll  e r ro rs  (s e e  Table 5 , Appendix D) .
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Types of E r ro r

There a re  n o t as many c le a r  c u t d if fe re n c e s  among th e  t^rpes of 

e r ro r s  made as th e re  were in  Experim ent 1 (se e  F ig u re  16) where 

sch izophren ic  su b je c ts  made more e r ro rs  on words r e la te d  in  meaning 

to  th e  s tim u lus word than  any o th e r k in d .

A lthough th e  Friedman 2-way a n a ly s is  of v a rian ce  shows a 

s ig n i f ic a n t  o v e ra ll  d iffe re n c e  (p  < . 05) between th e  types o f e r ro rs  . 

f o r  a l l  sch iz o p h re n ic s , the  number o f re la te d - ty p e  e r ro rs  was n o t 

s ig n i f ic a n t ly  l a r g e r  than  th e  n ek t h ig h e s t type f o r  sch izo p h ren ics  as 

a group, or f o r  th e  subgroups, u s in g  th e  W ileoxen T est (s e e  Table 6 

and Table 6&, Appendix D) ,
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Experim ent 11, The Word I d e n t i f i c a t io n  Task 
in  W ritten  form ivith  th e  P ic tu re  S tim u li 
Replaced by a Sentence Context

Some re se a rc h  workers have found sch izophren ia  to  invo lve  p e rc ep tu a l 

d i s to r t io n  when viewing p ic tu re s  (Bemporad, 1967; ViTeckoiTicz, I 96O). 

Bemporad asked sch izophren ic  su b je c ts  to  respond to  what th ey  saw on th e  

P seudo-Isom etric  P la te s ,  which a re  composed of co lo red  do ts in  th e  form 

of a number a g a in s t  a background of do ts o f c o n tra s tin g  c o lo rs . 

Sch izophren ic  su b je c ts  responded to  the  d o ts , f o r  th e  most p a r t ,  w hile 

a p a t ie n t  c o n tro l group responded to  the  form the  dots to o k , i . e .  the  

numbers. That sch izophren ic  p a t ie n ts  had d i f f i c u l ty  id e n t i fy in g  drawings 

of common,o b je c ts  vfhen overlapp ing  l in e s  were superim posed, was shovm 

by WeckoTTicz, A c o n tro l group of su b je c ts  had no d i f f i c u l ty  id e n tif ir in g  

th ese  draw ings.

A lthough th e  p ic tu re  s t i ra u li  used in  p rev ious experim ents in  th i s  

th e s is  were n o t as com plicated  as the  p ic tu re  s t im u li  used by Bemporad 

( 1967) and Weckowicz (1960)^, e la b o ra tio n  was given to  th e se  p ic tu re  

s t im u li  by sch izophren ic  su b je c ts  in  Experim ents 1 , 2  and 10, when they  

were asked to  name th e  p ic tu r e s .  The type of e la b o ra tio n  was d esc rib ed  

and d iscu ssed  in  Experim ent 1 , I t  d id  n o t g e n e ra lly  invo lve  in c o r re c t  

naming, by sch izophren ic  p a t i e n t s ,  b u t took th e  form of a d d itio n s  to  th e  

c o r re c t  name, such as adding fragm ents or a s s o c ia t io n a l  m a te r ia l to  th e  

name.

E la b o ra tio n  was no t e x h ib ite d  by o th e r members of th e  l in g u i s t i c  

community used as su b je c ts  in  Experim ent 1 , o r by  c o n tro l su b jec ts  in  

Experim ent 10. Thus, i t  appears th a t  the  p ic tu re  s t im u li a re  p erce ived  

d i f f e r e n t ly  by sch izophren ic  p a t ie n ts ,  than  by o th e r p e rso n s. The
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p ic tu re s  may have a d e trim en ta l e f f e c t  on sch izophren ic  ta sk  perform ance, 

p a r t i c u la r ly  i f  th e  p ic tu re s  arouse words a s so c ia te d  w ith  th e  name of 

th e  p ic tu r e ,  as may be th e  case when e la b o ra tio n  i s  taken  in to  

c o n s id e ra tio n .

In  Experim ent 11, th e  p ic tu re  s t im u li  a re  re p laced  by simple 

sen tences where th e  key word, o r c o r re c t  o b je c t noun, i s  d e le te d . In  

a l l  o th e r  r e s p e c ts ,  th e  s tim u li and co n d itio n s  a re  th e  same as in  

Experim ent 10,

The n u l l  hypotheses f o r  Experim ent 11 a re :

1 o There i s  no d if fe re n c e  between th e  amount of e r ro r s  made under th e  

s in g le  and m u ltip le  choice c o n d itio n s .

2 . There i s  no d if fe re n c e  between the  amount o f e r ro rs  made to  item s 

m th  long o r sh o r t o b je c t nouns,

3 . There i s  no d if fe re n c e  between th e  amount of e r ro rs  made to  item s 

w ith  r a re  or freq u e n t o b je c t nouns,

if. There i s  no d if fe re n c e  between th e  experim ental group and the  

c o n tro l group on amount of naming e r r o r s ,

5 , There i s  no d iffe re n c e  between sch izophren ic  su b je c ts  and the 

c o n tro l su b je c ts  in  amount of o v e ra ll  e r r o r s ,

Ô, There i s  no d if fe re n c e  in  th e  amount o f e r ro rs  of each ty p e .

Methods

M a te ria l

Ten sim ple sen tences were co n s tru c te d  f o r  each of th e  12 o b jec t 

nouns used  in  Experim ent 1 , That i s ,  th e re  were 10 sen tences in c lu d in g  

th e  word "window", 10 sen tences in c lu d in g  th e  word " d ic e " , e tc .  

A lto g e th e r  th e re  were 120 sen ten ces . The c o rre c t word ( i , e ,  th e  o b je c t 

noun) was d e le te d  from a l l  of them, and th e  sen tences were typed  in
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random o rd er w ith  th e  excep tion  th a t  none of the 10 sen tences c a rry in g  

th e  same d e le te d  word were p laced  n ex t to  one an o th e r . These typed 

forms were d u p lic a te d , and given to  20 normal s u b je c ts ,  from h o s p ita l  

s t a f f .  The in s t ru c t io n s  given th e se  su b je c ts  were to  guess and to  

w rite  in  th e  d e le te d  words.

The Sentence Task

One sen tence p e r o b je c t noun was e x tra c te d  from th e  com pleted 

forms by th e  20 normal s u b je c ts ,  to  serve on th e  sentence ta s k .  That 

one sen tence was chosen only  i f  19 out o f 20 of th e  norm al su b je c ts  

had w r it te n  th e  c o r re c t  word in  th e  b lan k  space . T his was done to  

make th e  sen tence co n tex ts  as  s im ila r  to  th e  p ic tu re s  used in  p rev ious 

experim ents as p o ssib le*  The p ic tu re s  had one unequivocal name fo r  

normal p e rso n s . The d e le te d  words in  th e se  sen tences were a lso  

unequ ivoca l, s in ce  normal su b je c ts  cou ld  guess them w ithou t a d d itio n a l 

cu es .

The 12 sen tences wliich made up th e  ta s k  were as fo llo w s;

1, He looked out o f th e  ______ and saw th e  sun,

2 , The gambler wants to  win when he throws h is  ,

3 , I n  Venice one would t r a v e l  on a cana l in  a  •

If, She h e ld  out h e r  ______ and he pu t on th e  r in g ,

3 , Every morning he read  a d a i ly  ,

6 , The c h ild re n  threw  buns to  the  ______ in  the  zoo,

7 , She p u t p ink  p o lish  on one ______ to  t r y  out th e  c o lo r ,

8 , The woodsman chops h is  way through th e  f o r e s t  w ith  a __

9 , The re d  In d ia n  r a is e d  h is  bow and shot an .

10, The c a rp e n te r  hammered a _______ in to  th e  wood,

11, She drank her te a  from a ,

12, When th e  snow was heavy he p u t on h is  ,
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Two s e ts  o f th e  above sen tences were typed  on 3” x  5” w hite  c a rd s . 

One s e t  was used f o r  the  m u ltip le  choice c o n d itio n , and th e  n in e  

a l te r n a t iv e  words, which were th e  same as in  Experim ents 1 and 10, 

were typed  below th e  sen tence in  th e  same random order used in  

Experim ents 1 and 10,

Under th e  s in g le  choice c o n d itio n , the  su b je c t was p re sen ted  w ith  

a 3” X 5” w hite  card  w ith  only  th e  sen tence  typed  on i t ,  and then  given 

th e  a l t e r n a t iv e  words one a t  a time from sm aller c a rd s . The su b je c ts  

had to  say "yes" o r "no" as to  w hether each a l te r n a t iv e  word f i t  in to  

th e  space in  the  sen tence .

P roc edure

The ta sk  was adm in is te red  in  the  same way as in  Experim ent 10. 

T es tin g  was done in d iv id u a lly  in  a p r iv a te  room. Each su b je c t was given 

s ix  item s under th e  m u ltip le  choice co n d itio n s  and s ix  item s under the  

s in g le  cho ice c o n d itio n ; th e  item s f o r  each co n d itio n  b e in g  a l te rn a te d  

from one su b je c t to  a n o th e r .

The in s tru c t io n s  f o r  th e  m u ltip le  choice co n d itio n  were: "Here i s

a sen tence  w ith  a word m iss in g , and underneath  i t  a re  some w ords. P lease  

read  th e  words and p o in t to  th e  word o r words which f i t  in  th e  sen ten ce ,"  

The in s t r u c t io n s  f o r  the  s in g le  choice co n d itio n  were: "Here i s  a

sen tence w ith  a word m iss in g , I  w i l l  show you some words one a t  a tim e , 

and you w i l l  say "yes" o r "no" as to  w hether i t  i s  the  word v/hich f i t s  

in  th e  sen tence o r n o t ,"

The same proverbs and open-ended q u estion  were asked as in  p rev ious 

experim ents to  e l i c i t  th e  presence o r absence of thought d is o rd e r . Then 

th e  su b je c t was asked to  "name". No p ic tu re s  were p re sen ted  f o r  naming, 

as in  Experim ents 1 and 10; in s te a d  th e  b a re  sen tences were p re sen ted  

and th e  su b je c t was asked to  guess the  m issing  word.

Scoring  of e r ro rs  and s t a t i s t i c s  were c a r r ie d  out as d esc rib ed  in
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Experiment 1

S u b jec ts

S chizophren ic  P a t ie n ts

The experim ental su b je c ts  were 20 sch izophren ic  p a t ie n ts  from 

E ulboum  H o sp ita l , chosen on th e  same b a s is  as d e sc rib ed  in  

Experim ent 1 , a lthough  none of th e  su b je c ts  were th e  same persons 

as th o se  used  in  p rev ious E xperim ents.

The 10 acu te  sch izophren ic  p a t ie n ts  were 3 men and 3 women w ith  a

mean age of 33.2 y ears  rang ing  from 17 y ears  to  36 y e a r s .

The 10 chron ic  sch izophren ic  p a t ie n ts  were 3 men and 3 women w ith

a mean age of 39.1 y ea rs  ranging  from 20 y ears  to  39 y e a r s .

The sch izophren ic  su b je c ts  were d iv ided  in to  subgroups. The 

numbers o f p a t ie n ts  who f e l l  in to  each subgroup were:

Acute (N=10) Chronic (N=10) 

P arano id  and Thought d iso rd e red  1 1

P arano id  and Non-thought d iso rd e red  0 1

P aran o id  and Undetermined 0 0

N on-paranoid and Thought d iso rd e red  4  3

N on-paranoid and Non-thought d iso rd e red  4  3

N on-paranoid and Undetermined 1 2

C on tro l S u b jec ts

Ten convalescing  o rthopaed ic  p a t ie n ts  who were n o t used as su b je c ts  

in  p rev ious experim ents, and who had not had any p s y c h ia tr ic  tre a tm e n t.
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were used as c o n tro l s u b je c ts .  T h e ir mean age was 26.3 y ears  ranging  

from 16 y ea rs  to  l6 y e a r s .  They were 3 men and 3 women.

R esu lts

The M u ltip le  and S in g le  Choice C onditions

The d if fe re n c e  between the  amount of e r ro rs  under th e  s in g le  and 

m u ltip le  choice co n d itio n s  was la rg e  in  t h i s  experim ent, and reached 

s ig n i f ic a n t  le v e ls  of d if fe re n c e  fo r  sch izophren ic  su b je c ts  as a 

whole (p<  . 01) ,  as w e ll as when th e y  were d iv id ed  in to  subgroups 

(a c u te  s u b je c ts ,  p < .0 1 ; chronic s u b je c ts ,  p < '.0 2 ; thought d iso rd e red  

s u b je c ts ,  p<( .0 2 ; non-thought d iso rd e re d  s u b je c ts ,  p < « 0 3 ; non

p arano id  s u b je c ts ,  p < .01) excep ting  th e  p a rano id  subgroup who were 

too  sm all in  numbers to  use t e s t s  o f s t a t i s t i c a l  d if f e re n c e s . C ontro l 

su b je c ts  made no e r ro rs  in  th is  experim ent (s e e  Table 7 , Appendix D ).

The amount of e r ro r s  made by sch izo p h ren ic  su b je c ts  in  t h i s  

experim ent under th e  m u ltip le  choice co n d itio n  was le s s  than th e  amount 

of e r ro rs  made under th e  m u ltip le  choice co n d itio n  in  Experim ent 10, 

and much le s s  than  th e  amount of e r ro rs  made under th e  m u ltip le  choice 

co n d itio n  in  Experim ent 1 . The amount of e r ro r s  made under th e  s in g le  

choice co n d itio n  rem ains h ig h  in  th i s  experim ent (se e  F igu re  17 ).

Length of th e  O bject Noun

No d if fe re n c e s  were found in  amount of e r ro rs  made in  item s w ith  

long o r sh o rt o b je c t nouns (se e  Table 8 , Appendix D ). I n  Experim ents 

1 and 10, some d if fe re n c e s  in  word le n g th  had been found.
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F ig u re  17 . P ro p o rtio n s  of e r ro r s  made by sch izo p h ren ic  s u b je c ts  
in  th e  m u ltip le  cho ice  and s in g le  ch o ice  c o n d itio n s  
in  E xperim ents 1 ,1 0  and 11.

.30  -----

.40  ___

20

#

M u ltip le
C ond ition

S in g le
C ond ition
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Frequency ôf th e  O bject Noun

S im ila r ly  to  Experim ents 1 and 10, no d if fe re n c e s  were found in  

amount o f e r ro rs  made in  item s w ith  r a re  o r freq u e n t o b je c t nouns 

(se e  Table 9 , Appendix D)*

Naming

A lthough th e  naming ta sk  was q u ite  d i f f e r e n t  from th e  naming 

ta s k  in  Experim ents 1 and 10* th e  amount o f naming e r ro rs  made by 

sch izophren ic  su b je c ts  was very  c lo se  to  Experim ent 10, and s l i g h t ly  

l e s s  than  in  Experim ent 1 , U nlike Experim ents 1 and 10, acu te  

sch izo p h ren ic  su b je c ts  made more naming e r ro rs  th an  chron ic  s u b je c ts .  

The o th e r  two subgroups produced naming e r ro rs  in  th e  same r e la t io n  

as in  Experim ents 1 and 10 (s e e  T able 10, Appendix D)*

There was no s ig n if ic a n t  d if fe re n c e  between th e  amount of naming 

e r ro r s  made by sch izop liren ic  su b je c ts  and by  c o n tro l p a t ie n t s .  Nor 

were th e re  any s ig n if ic a n t  d if fe re n c e s  between th e  sch izophren ic  

subgroups.

Comparison of Groups

The sch izophren ic  su b je c ts  in  th i s  experim ent made much few er 

o v e ra l l  e r ro rs  than  those  in  Experim ent 1 , b u t a s im ila r  amount to  those

*Here, th e  su b je c ts  were asked to  guess th e  d e le te d  word, w ithout 

be in g  o ffe re d  any c h o ice s , in  p lace  of th e  naming ta sk  u sing  th e  p ic tu re s  

in  p rev ious experim ents. A c tu a lly , th e  naming ta sk  re q u ire d  of th e  

su b je c ts  in  Experim ent 11 was v i r t u a l ly  th e  same as th e  ta sk  given  to  th e  

normal su b je c ts  in  o rd er to  c o l le c t  th e  sen ten ces , as desc rib ed  in  th e

M ethods.
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in  Experim ent 10 (s e e  F igure  18)# None of th e  sch izophren ic  subgroups 

in  th i s  experim ent showed s ig n if ic a n t  d if fe re n c e s  in  amount o f o v e ra ll  

e r r o r s .  Sch izophren ic  p a t ie n ts  and c o n tro l su b je c ts  d if f e r e d  a t  p <  .002 

using  th e  Mann W hitney U -Test on o v e ra ll  amount of e r ro rs  made (s e e  

Table 11, Appendix D) .

Types of E r ro rs

Although sch izophren ic  su b je c ts  made more e r ro r s  by accep tin g  

words r e la te d  in  meaning to  th e  o b je c t noun th an  any o th e r type o f 

e r r o r ,  th e  Friedm an two-way a n a ly s is  of variance  among th e  d i f f e r e n t  

types o f e r ro rs  d id  n o t reach  s ig n if ic a n t  le v e ls  (s e e  Table 12,

Appendix D) .



171

w
-p0 0)

1
rHO

g
o

nJ
O
nd

to
■P
üû)"«-3
■§
03

PhON
üIQ

rd
a
03

g
ë

ë S 
§ 5

03 03

I s
s i
P. mo  P-.
f i a
co

'Ci
•H
0

1
p

nd
•H
O

I
S « d

o Q)

^ 1 |T-S 'O

nd
d)

- i l
O  P o

o
V )

o
m

o
-4-

o o
CNJ

i l-t-o

0)

Q)
P

fS



172

Experim ent 12» F a s t  and Slow P re se n ta tio n  
o f the Word I d e n t i f i c a t io n  Task in  W ritten  
Form

Experim ents 1 , 10 and 11 showed th a t  when word s tim u li  were 

p re sen te d  v is u a l ly ,  few er e r ro rs  were made by sch izophren ic  su b je c ts  

than  when th e  s t im u li  were p re sen ted  o r a l ly .  This m odality  d if fe re n c e  

occurred  m ainly under th e  m u ltip le  choice c o n d itio n .

The w r it te n  s tim u li in  Experim ents 10 and 11 however, were seen by 

th e  su b je c ts  f o r  a lo n g e r amount of tim e than th e  o ra l  s t im u li  were heard  

by th e  su b je c ts  in  Experim ent 1 . In  f a c t ,  the  tim e of p re s e n ta tio n  of 

th e  w r i t te n  word s tim u li  in  Experim ents 10 and 11 was n o t c o n tro l le d , so 

th a t  th e  su b je c t could  view th e  s tim u lu s  words f o r  as long  as he re q u ire d .

I t  was hypo thesized  th a t  i f  th e  tim e allow ed to  see a s tim u lus word 

was approx im ately  th e  same as the  tim e to  h ea r a s tim u lu s  word, the  

amount of e r ro rs  would then  be approxim ately  eq u a l. T his hypo thesis  

b e a rs  s im i la r i ty  to  Yates* (19^6) more g en era l h y p o th e s is , m entioned in  

th e  In tro d u c tio n , th a t  a p rim ary  d e f i c i t  in  sch izo p h ren ia  may be an 

abnorm ally slow r a te  of in fo rm atio n  p ro c e ss in g .

In  Experim ent 12, w r i t te n  word s tim u li  were p re sen ted  in  two 

c o n d itio n s . In  one c o n d itio n , th e  **slow" c o n d itio n , th e  tim e f o r  

view ing th e  s tim u lus words was u n lim ite d , as in  Experim ents 10 and 11.

In  th e  " f a s t"  c o n d itio n , th e  view ing tim e was l im ite d  to  one second p e r 

stim u lu s  word. The r a te  of one second p e r word was approxim ately  equal 

to  th e  amount of time i t  took  to  say  a word on th e  tap e  reco rd in g s  

p rep ared  f o r  use in  Experim ents 1 and 2 .



173

The n u ll hypotheses fo r  Experiment 12 are:

1 . There i s  no d if fe re n c e  between the  amount o f e r ro rs  made under 

•the f a s t  p re se n ta tio n  co n d itio n  and under th e  slow p re s e n ta tio n

c o n d itio n .

2 , There i s  no d if fe re n c e  between th e  f a s t  and slow p re se n ta tio n  

co n d itio n s  in  th e  amount of e r ro rs  made o f d i f f e r e n t  ty p e s .

Methods

M a te r ia l

The 18 item s p repared  f o r  Experim ents 1 and 2 were used in  th e  

same random o rd e r . The sco rin g  sh ee t was th e  same as th e  sco rin g  sh ee t 

from Experim ents 1 and 2 combined.

The same 12 6" x 6" w hite cards from Experim ent 10 (m u ltip le  

choice co n d itio n ) were used  in  a d d itio n  to  6" x 6" w hite cards made up 

in  th e  same way f o r  th e  6 item s from Experim ent 2 . The same p ic tu re s  

were used f o r  th e  18 o b je c t nouns as in  Experim ents 1 and 2 . A s top 

watch was employed to  c o n tro l th e  s tim ulus p re s e n ta tio n  tim e in  th e  f a s t  

c o n d itio n .

Procedure

The ta s k  was ad m in is tered  in  th e  same way as Experim ent 10, under 

th e  m u ltip le  choice c o n d itio n . T his experim ent was c a r r ie d  out only  

under th e  m u ltip le  choice co n d itio n  because th e  p re se n ta tio n  of th e  

stim ulus words under th e  s in g le  choice c o n d itio n  cou ld  no t be c o n tro lle d  

f o r  tim e . The reason  f o r  t h i s  was th a t  i t  was n o t p o ss ib le  to  g e t 

sch izophren ic  su b je c ts  to  respond w ith  "yes" o r  "no" q u ick ly  enough 

f o r  continuous one second p re se n ta tio n s  in  th e  s in g le  choice form .
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A nother reason  f o r  employing th e  m u ltip le  choice co n d itio n  was 

th a t  i t  v/as th e  amount of e r ro rs  in  th e  m u ltip le  choice co n d itio n  which 

decreased  so d ra m a tic a lly  from o ra l  p re se n ta tio n  in  Experim ent 1 to  

w r i t te n  p re s e n ta tio n  in  Experim ents 10 and 11. The s in g le  choice 

c o n d itio n  was le s s  a f fe c te d , by the  change in  m o d a lity  of stim ulus 

p re s e n ta t io n .

B efore t e s t in g ,  an a ttem pt to  develop ra p p o rt w ith  th e  su b jec t 

was made by  a sh o r t c o n v e rsa tio n . A f te r  t e s t in g ,  th e  c l in i c a l  

assessm ent f o r  thought d iso rd e r  was g iven  as d e sc rib ed  in  Experim ent 1.

The ta s k  was d iv id ed  in  h a l f  so th a t  9 item s were p re sen te d  in  th e  

slow co n d itio n  and 9 item s in  th e  f a s t  c o n d itio n . The 9 item s in  each 

co n d itio n  were s y s te m a tic a lly  a l te rn a te d  from one su b jec t to  an o th e r .

The slow p re s e n ta tio n  co n d itio n  was th e  same as Experim ent 10 in  

the  m u ltip le  choice c o n d itio n , and th e  same in s tru c t io n s  were used .

F or th e  f a s t  p re s e n ta t io n , th e  su b jec t was warned th a t  th e  stim ulus 

card  would be shown f o r  a l im ite d  amount of tim e . O therw ise th e  

in s t r u c t io n s  were the  same as fo r  th e  slow p re s e n ta t io n . A stop-w atch 

was used to  expose th e  s tim u lu s  card  f o r  only  9 seconds.

E r ro rs  were scored  in  th e  same way as th e  p rev ious experim ents.

S u b jec ts

The su b je c ts  were 20 sch izo p h ren ic  p a t ie n ts  from Fulboum  

H o s p i ta l .  They were drawn from chronic  and acu te  cases by the  same 

c r i t e r i a  d e sc rib ed  in  Experim ent 1 , b u t none of th e  p a t ie n ts  had taken  

p a r t  in  p rev ious experim ents.

The 10 acu te  sch izophren ic  su b jec ts  were 5 men and 5 women w ith  a 

mean age o f 36.8 y ea rs  rang ing  from 1 6  years  to  63 y e a r s .
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The 10 chronic sch izophren ic  su b je c ts  were 5 men and 5 women w ith  

a mean age o f 41.0  y ears  ranging from 28 y ears  to  57 y e a rs .

These su b je c ts  were subdiv ided  in to  groups o f thought d iso rd e re d / 

non-thought d iso rd e re d / undeterm ined, on th e  b a s is  of th e  c l i n i c a l  

assessm ent f o r  thought d is o rd e r , and in to  groups of p a ra n o id / non-paranoid  

on th e  b a s is  of p s y c h ia tr ic  d ia g n o s is . The numbers o f su b jec ts  in  each 

subgroup were:

P arano id  and Thought d iso rd e red  

P arano id  and Non-thought d iso rd e red  

P aran o id  and Undetermined 

N on-paranoid and Thought d iso rd e red  

N on-paranoid and N on-thought d iso rd e red  

N on-paranoid and Undetermined

Acute (N=1Q) Chronic (N=1Q)

2

1

0

4

2

1

3 

2 

0

4 

1 

0

R esu lts

P a s t  and Slow P re se n ta tio n  o f th e  Stim ulus Words

Under th e  f a s t  c o n d itio n , a l l  sch izophren ic  su b je c ts  made 

s ig n i f ic a n t ly  more e r ro rs  th an  under th e  slow c o n d itio n  ( p < .O l ) .  The 

in d iv id u a l subgroups each made more e r ro rs  under the  f a s t  c o n d itio n , b u t 

t h i s  only  reached a s ig n if ic a n t  le v e l  of d if fe re n c e  f o r  th e  acu te  

subgroup (p <  «01) (s e e  F igure  19, and Table 15 , Appendix D ),
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Types of E r r or s  in  the  Pa s t  and Slow P re s e n ta t io n  C onditions

In  th e  f a s t  p re se n ta tio n  c o n d itio n , sch izophren ic  su b je c ts  as a 

group reached  a s ig n if ic a n t  le v e l  of d if fe re n c e  (p<T.01) u sing  th e  

Friedman 2-way a n a ly s is  of v a r ia n c e , between th e  amount o f e r ro rs  

made among th e  f iv e  d i f f e r e n t  p o ss ib le  types of e r ro rs  (se e  F igure  2 0 )«

Of th e  subgroups, only  th e  acu te  su b je c ts  reached  a s ig n i f ic a n t  le v e l  

o f d if fe re n c e  ( p ^  ,05) on th e  Friedman 2-way a n a ly s is  o f v a rian ce  among 

th e  types of e r ro r s  in  the  f a s t  c o n d itio n  (se e  T able 14, Appendix D ),

Type (c )  e r ro r  was th e  most common type of e r ro r  made by  th e  su b je c ts  

(s e e  F ig u re  2 0 ), When type (c )  e r r o r  v/as compared w ith  th e  nex t most 

common type o f e r ro r  made under th e  f a s t  c o n d itio n , i . e .  type (b ) e r r o r ,  

sch izophren ic  su b je c ts  taken  as a group reached a s ig n i f ic a n t  le v e l  o f 

d if fe re n c e  (p  < .0 5 ) on th e  W ilcoxen T e s t. The on ly  subgroup to  achieve 

s ig n if ic a n c e  in  th i s  comparison was th e  acu te  group (p <  .02) ( s e e  Table 

14A, Appendix D) ,

I n  th e  slow p re s e n ta tio n  c o n d itio n , sch izophren ic  su b je c ts  as a whole, 

as w e ll as each of th e  subgroups, reached  s ig n if ic a n t  le v e ls  of d if fe re n c e  

u sin g  th e  Friedm an 2-way a n a ly s is  of v a rian ce  to  compare th e  amount o f 

e r ro rs  made of each type ( a l l  s u b je c ts ,  p < ,001 ; acu te  s u b je c ts ,  p<  , 0 5 ; 

ch ron ic  s u b je c ts ,  p ^ .0 2 ;  thought d iso rd e red  s u b je c ts ,  p c  .001 ; non

thought d iso rd e red  s u b je c ts ,  p^ '.O O l; parano id  s u b je c ts ,  p < '.0 1 ; non

p arano id  s u b je c ts ,  p < .01; see Table 15, Appendix D ).

When type (c )  e r r o r  was compared w ith  th e  nex t most common type of 

e r ro r  under th e  slow c o n d itio n , type  (a )  e r r o r ,  sch izophren ic  su b je c ts  as 

a  group reached  a s ig n if ic a n t  le v e l  o f d if fe re n c e  (p <  .01) on th e  

W ilcoxen T est as d id  th e  acu te  su b je c ts  (p <  .0 2 ) ; th e  ch ron ic  su b jec ts  

( p ( . 0 2 ) ,  th e  thought d iso rd e re d  su b je c ts  (p < r .0 2 ) ,  th e  non-thought 

d iso rd e red  su b je c ts  ( p < . 05) ,  th e  parano id  su b je c ts  (p  < .05) and th e  

non-paranoid  su b je c ts  ( p < .O l ) ,  (s e e  Table I 5A, Appendix D ).
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Experim ent 13« The Number of A sso c ia tio n s  
to  W ritten  o r  to  Spoken Words.

From p rev ious experim ents i t  was shoim th a t  more e r ro rs  were made 

by sch izophren ic  p a t ie n ts  when id e n tify in g  words p re sen te d  o ra l ly  than  

when id e n tify in g  words p re sen ted  in  T /ritten  form . S ince sch izophren ic  

e r ro rs  a re  m ainly of accep tin g  words of th e  a s s o c ia t io n a l ly  r e la te d  type 

(a s  was shown in  S ec tio n  1 1 ), i t  was hypo thesized  th a t  more a s so c ia tio n s  

may come to  mind in  f r e e  a s s o c ia tio n  to  an o ra l  word stim ulus th an  to  

a w r it te n  word s tim u lu s , in  sch izo p h ren ia .

Experim ent 13 in v o lv es  a f r e e  a s s o c ia tio n  t e s t  undef co n d itio n s  of 

o ra l  s tim u lus p re se n ta tio n  and w r it te n  s tim u lus p re s e n ta t io n , w ith  

sch izophren ic  and normal s u b je c ts .

The n u l l  hypotheses a re ;

1 . There i s  no d iffe re n c e  in  th e  number of a s so c ia tio n s  g iven  to  a word 

p re sen te d  o ra l ly  or a  word p re sen te d  in  w r it te n  form ,

2. There i s  no d iffe re n c e  between sch izophren ic  and normal su b je c ts

in  number of a s s o c ia tio n s  g iven to  w r i t te n  o r o r a l ly  p re sen ted  words.

Methods

M a te r ia l

A tape  re c o rd e r was used to  reco rd  th e  a ss o c ia tio n s  g iven  by 

su b je c ts  to  18 stim ulus words. The stim ulus words were th e  18 o b jec t 

nouns which were o r ig in a l ly  p repared  f o r  Experim ents 1 and 2 .

When th e  s tim u lus words were p resen ted  o r a l ly ,  th ey  were spoken 

c le a r ly  by th e  experim en ter. F o r th e  w r it te n  p re s e n ta t io n , each word
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was typed  s e p a ra te ly  on a 3" x 5” w hite ca rd .

Procedure

Each su b je c t was asked to  f r e e  a s s o c ia te  to  a stim ulus word f o r  

30 seconds. A t th e  end of 30 seconds, th e  su b je c t was to ld ^ ”Stop” , 

The s tim u lu s  words were d iv ided  in  h a l f  so th a t   ̂ s tim u lu s  words 

were p re sen te d  o r a l ly ,  and 9 were p re sen te d  in  w r it te n  form . These 

two co n d itio n s  were v a rie d  sy s te m a tic a lly  from su b je c t to  s u b je c t .

In  th e  o ra l  co n d itio n  th e  in s tru c t io n s  w ere, ”I  w i l l  say a word, 

and I  want you to  t e l l  me a l l  th e  words th a t  come to  mind a f t e r  I  say 

th e  word. Keep a s so c ia tin g  u n t i l  I  say  s to p " ,

In  th e  w r i t te n  co n d itio n  th e  in s tru c t io n s  w ere, " I  w i l l  show you 

a word on a s l i p  of p ap er, and I  want you to  t e l l  me a l l  th e  words 

th a t  come to  mind a f t e r  I  show you th e  word. Keep a s s o c ia tin g  u n t i l  

I  say  s to p ,”

The s u b je c ts ’ responses were recorded  on ta p e , and th e  numbers 

of words each su b jec t gave to  each stim ulus word in  ih e  30-second 

in te r v a l  were counted a fte rv /a rd s .

S u b jec ts

Sch izophren ic  P a tie n ts

The sch izophren ic  su b je c ts  were 10 chron ic  p a t ie n ts  and 10 acu te  

p a t ie n ts  s e le c te d  by the  same c r i t e r i a  as d esc rib ed  in  Experim ent 1 .

The acu te  p a t ie n ts  had a mean age of 30.0 y e a r s , ranging  from 

19 y ea rs  to  5^ y e a rs ; th ey  were 5 men and 5 women.

The chron ic  p a t ie n ts  were 3 men and 5 women w ith  a mean age of 

4Ô.9 y e a r s ,  ranging  from 32 y ears  to  61 y e a r s .

These su b je c ts  a l l  took  p a r t  in  p rev ious experim ents, and th ey
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f e l l  in to  th e  fo llow ing  subgroups:

Acute Cn =10) Chronic (N=10) 

P aran o id  and Thought d iso rd e red  1 2

P arano id  and Non-thought d iso rd e re d  0 0

P aran o id  and Undetermined 1 2

N on-paranoid and Thought d iso rd e red  2 1

N on-paranoid and Non-thought d iso rd e re d  5 3

N on-paranoid and Undetermined 1 2

Normal S u b jec ts

The normal su b je c ts  were 4 men and 6 women members of h o s p i ta l  s t a f f .  

T he ir mean age was 27,3 y e a r s ,  rang ing  from 21 y ears  to  4^ y e a rs .

R e su lts

There was no d if fe re n c e  in  th e  number of a s s o c ia tio n s  to  words 

p re sen ted  o r a l ly  or to  words p re sen ted  in  w r it te n  form f o r  sch izophren ic  

o r normal s u b je c ts ,  (s e e  F ig u re  21, and Table 16, Appendix D ),

There was a la rg e  v a r ia t io n  in  th e  number of a s s o c ia tio n s  produced 

by  d i f f e r e n t  sch izophren ic  subgroups and by normal s u b je c ts .  Normal 

su b je c ts  were ab le  to  produce more a sso c ia tio n s  than  any sch izophren ic  

subgroup under b o th  w r i t te n  and o ra l  p re s e n ta t io n s . Acute su b jec ts  

produced more a s so c ia tio n s  than  any o th e r  subgroup, and ch ron ic  p a t ie n ts  

produced th e  l e a s t  number of a s s o c ia t io n s , under bo th  c o n d itio n s .
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D iscussion

The V isu a l M odality  versus the  

A u d ito ry  M odality  in  Word  

Reco,gnition by Sch izophrenic 

P a t ie n ts

In  th e  In tro d u c tio n , Y/here experim ents supporting  th e  th e o ry  of 

o v e ra ro u sa l were d e sc rib e d , in v e s t ig a to r s  found a m odality  d iffe re n c e  

op p o site  from normal behav iour in  re a c tio n  tim e and in  re c o g n itio n  

th re sh o ld  f o r  non-paranoid  sch izophren ic  s u b je c ts .  T eichner (1954) 

d esc rib ed  experim ents w ith  normal su b je c ts  showing f a s t e r  re a c tio n  

tim es to  a u d ito ry  than  to  v is u a l  s t im u li .

S u tton  ^  ad ( 1961) ,  Venables ( 1968) and V enables and O’Conner 

( 1959), dem onstrated th a t  the  op p o site  i s  the  case in  re a c tio n  tim es fo r  

non-parano id  sch izophren ic  s u b je c ts .  Spain ( I 966) shov/ed b e t t e r  e y e lid  

c o n d itio n in g  to  a v is u a l  co n d itio n ed  s tim u lus th an  to  an a u d ito ry  

co n d itio n ed  stim ulus in  non-paranoid  and withdrawn p arano id  

scliizophren ic  p a t ie n ts  and th e  op p o site  f o r  in t a c t  parano ids and 

normal s u b je c ts .

However, in v e s t ig a to r s  examining th e  th e o ry  of a t te n t io n a l  d e f i c i t  

re v ea led  c o n tra d ic to ry  r e s u l t s  reg ard in g  m o d a lity , McG-hie e t  ^  ( 1965a) 

and Lawson _et a l  (19^7) dem onstrated s ig n i f ic a n t ly  worse perform ance 

by  sch izophren ic  p a t ie n ts  (hebephren ics in  p a r t ic u la r )  in  the  v is u a l 

m o d a lity  u sing  ta sk s  which invo lve  sh o rt term  memory (p re s e n ta tio n  

of d ig i t s  of l e t t e r s  o r a l ly  o r v is u a l ly  to  th e  su b je c t who was re q u ire d  

to  re p o r t  th e  s e r i e s ) .
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Lawson _et ^  (19^7) a ttem pted  to  ex p la in  th e se  c o n tra d ic to ry  

r e s u l t s  by h y p o thesiz ing  a d e fe c t in  the  mechanism which converts  

v is u a l  d a ta  in to  a u d ito ry  form f o r  memory s to ra g e , in  sch izo p h ren ia .

There i s  some evidence th a t  t h i s  conversion  tak es  p lace  f o r  normal 

s u b je c ts  in  experim ents by Averbach and C o r ie l l  (1 9 6 1 ), Conrad ( 1964) 

and S p e rlin g  ( I 96O). Thus, experim ents u s in g  sch izophren ic  su b je c ts  

and re q u ir in g  only  d e te c tio n  o r immediate p ro cessin g  o f s t im u li ,  such 

as re a c tio n  tim e experim ents, re v e a l a d e fe c t in  th e  a u d ito ry  m o d a lity , 

w hile  those  in v o lv in g  memory (and  th e  n ecessa ry  conversion of v is u a l 

d a ta  in to  a u d ito ry  form) show a d e fic ien c y  in  the  v is u a l  m o d a lity .

The im p lic a tio n  i s  th a t  any s tim u li  try in g  to  e n te r  the  a u d ito ry  system , 

w hether from o u ts id e  s tim u la tio n  n o t re q u ir in g  memory, o r from v is u a l  

d a ta  be ing  converted  in to  the  a u d ito ry  system , w i l l  be im paired .

Experim ents 1 , 10 and 11 which d id  n o t invo lve  memory, 

dem onstrated th a t  th e  m odality  of th e  stim ulus m a te r ia l a f f e c ts  

perform ance by sch izophren ic  p a t ie n t s ,  and th a t  sch izo p h ren ics  accep t 

le s s  in c o r re c t  words f o r  th e  names of o b je c ts  when the  m odality  of 

p re s e n ta tio n  i s  in  w r it te n  form . I n  o v e r - a l l  amount o f e r r o r s ,  the  

o ra l  p re se n ta tio n  ( i n  Experim ent 1 ) le d  to  e r ro rs  by sch izophren ic

s u b je c ts ,  w hile  th e  v is u a l p re se n ta tio n  of th e  same ta sk  ( i n  Experim ents 

10 and 11) produced 26 .7^ e r ro r  re sp o n ses . The d if fe re n c e  in  amount of 

e r ro rs  made between the  two forms o f s tim u lus p re se n ta tio n s  i s  s ig n if ic a n t  

a t  p < .02 using  th e  Mann W hitney U -T est,

These r e s u l t s  support the  in v e s t ig a to r s  who hypothesize  th a t  the  

v is u a l  m odality  i s  e a s ie r  th an  th e  a u d ito ry  m odality  f o r  sch izophren ic  

p a t ie n t s .
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P arano id  and N on-paranoid Subje c t s

The in v e s t ig a to r s  mentioned above found th a t  most parano id  

sch izo p h ren ics  perform  l ik e  normal su b je c ts  in  r e a c t io n  tim e ( i . e .  

re a c t io n  tim e to  an a u d ito ry  s tim ulus f a s t e r  than  to  a v is u a l s tim ulus) 

and in  ta sk s  in v o lv in g  sh o r t term  memory ( i . e .  no d if fe re n c e  in  ta sk s  

u sin g  d i f f e r e n t  m odality  fo r  parano id  sch izophren ics and normal c o n tro ls ) .

I n  Experim ents 10 and 11 th e  number of parano id  sch izophren ic  su b je c ts  

was very  sm all (N=2 and N=3, r e s p e c t iv e ly ) .  A lthough th e se  parano id  

sch izo p h ren ic  su b je c ts  produced a low er mean e r ro r  than  non-paranoid  

sch iz o p h re n ic s , th e  mean was n o t n e a r th e  le v e l  given by normal s u b je c ts . 

The mean number of e r ro rs  f o r  p a ran o id  sch izo p h ren ics  was:

2 .5  (Experim ent 10) and 2 .7  (Experim ent 1 l ) ;  f o r  non-paranoid  

sch iz o p h re n ic s , 3 .2  (Experim ent 10) and 3 .5  (Experim ent 1 l ) ,  and f o r  

normal c o n tro l s u b je c ts ,  0 .2  (Experim ent 10) and 0 .0  (Experim ent 11)*

I n  Experim ent 12, no normal c o n tro l su b je c ts  were u sed , however, parano id  

sch izophren ic  su b je c ts  (N=8) were no d i f f e r e n t  from non-paranoid  

sch izo p h ren ics  in  Experim ent 12. The mean number of e r ro rs  f o r  p a rano id  

sch izo p h ren ics  was 1 .9  ( f a s t  co n d itio n ) and 1 .4  (slow  con d itio n ) and f o r  

non-parano id  sch izo p h ren ic s , 1 .8  ( f a s t  co n d itio n ) and 1 .2  (slow  c o n d itio n ) .

No c o n s is te n t d iffe re n c e s  between parano id  and non-paranoid  subgroups 

o r s im i la r i t i e s  between parano id  sch izophren ic  su b je c ts  and normal su b je c ts  

were found in  the prev ious experim ents in  t h i s  t h e s i s ,  in v o lv in g  a u d ito ry  

p re s e n ta tio n  o f stim ulus m a te r ia ls .

The g re a t d if fe re n c e s  between parano id  and non-parano id  sch izophren ics  

found by o th e r re se a rc h  w orkers, and n o t s u b s ta n tia te d  in  t h i s  s e r ie s  of 

experim ents may be due e i th e r  to  a d if fe re n c e  in  p s y c h ia tr ic  diagnoses a t  

Eulbourn H o sp ita l a s  compared w ith  o th e r h o s p i ta l s ,  o r  to  th e  f a c t  th a t
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th e se  d if fe re n c e s  may e x is t  when m easuring v a r ia b le s  o th e r  than  

language comprehension. In  most f a c to r s  in v e s t ig a te d  in  th i s  s tu d y , 

parano id  and non-paranoid  sch izophren ic  su b je c ts  were no t g e n e ra lly  

d i f f e r e n t  in  th e  q u a li ty  o f e r ro rs  made, although  th ey  were s l ig h t ly  

d i f f e r e n t  in  th e  q u a n tity  o f e r ro r s  made. In  most of th e  experim ents, 

p a ran o id  sch izophren ic  su b je c ts  made le s s  e r ro rs  than  non-parano id  

sch izo p h ren ics  b u t t h i s  d iffe re n c e  d id  n o t reach  s ig n if ic a n t  le v e l s .

The s tu d ie s  re p o rte d  which showed a s tro n g  d if fe re n c e  between 

p arano id  and non-paranoid  sch izo p h ren ic s , g e n e ra lly  made up t h e i r  two 

groups on th e  b a s is  of p s y c h ia tr ic  d iagnoses, as was done in  th i s  t h e s i s .  

Some re sea rc h  w orkers, however, have req u ested  m edical and n u rs in g  s t a f f  

to  r a t e  p a t ie n ts  on a f a c to r  of d e lu s io n a l in te n s i ty  (V enables I 968) and 

have re le g a te d  those  su b je c ts  w ith  a s tro n g  d e lu s io n a l in te n s i ty  score 

to  th e  parano id  group.

In  Fulbourn H o sp ita l ,  th e re  appears to  be some v a r ia t io n  among th e  

c o n su ltan t p s y c h ia t r i s ts  reg a rd in g  th e  d iag n o sis  of p a ran o id  schizophrenia* 

Some p s y c h ia t r i s t s  tend  to  diagnose p a rano id  sch izophren ia  only  when th e  

d e lu s io n a l system appears to  be th e  main focus of the i l l n e s s ,  and o th e r 

sch izo p h ren ic  symptoms a re  m inim al; o th e r p s y c h ia t r i s t s  ten d  to  diagnose 

p a rano id  sch izophren ia  whenever a d e lu s io n a l system occurs in  a 

sch izo p h ren ic  p a t ie n t .

The E f fe c t  o f M odality  on the  

M u ltip le  Choice C ondition

An im portan t f in d in g  of th e  experim ents in  th i s  S e c tio n , was th a t  th e  

w r i t te n  m odality  a f fe c te d  th e  m u ltip le  choice co n d itio n  by decreasin g  th e  

amount o f e r ro rs  made by sch izophren ic  p a t i e n t s ,  b u t d id  no t a f f e c t  th e
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s in g le  choice c o n d itio n . In  Experim ent 10, where th e  stim ulus words 

were p re sen ted  in  w r i t te n  form b u t the  p ic tu re s  were m ain ta ined , the  

p ro p o rtio n  o f e r ro rs  made in  th e  m u ltip le  choice co n d itio n  was 

approx im ately  h a lf  th a t  made in  Experim ent 1 , and in  Experim ent 11 

where th e re  were w r i t te n  s tim ulus words b u t sen tence co n tex ts  were used 

in s te a d  of p ic tu r e s ,  th e  p ro p o rtio n  o f e r ro rs  under the  m u ltip le  choice

co n d itio n  was reduced to  approxim ately  1 /6  of the  p ro p o rtio n  of e r ro rs

under th e  m u ltip le  choice co n d itio n  in  Experim ent 1 (se e  F igu re  I? )»

One reason  th a t  the p ro p o rtio n  of e r ro rs  under th e  s in g le  choice

co n d itio n  d id  n o t change very  much from one m odality  to  an o th e r , where 

th e  p ro p o rtio n  of e r ro rs  under th e  m u ltip le  choice co n d itio n  d id , might 

be th a t  th e  s in g le  choice co n d itio n  rem ained v i r t u a l ly  the  same in  th e  

a u d ito ry  and w r it te n  m o d a litie s . Whether th e  word was p re sen te d  by tape  

o r by ty p eT O ite r, th e  su b jec t had one word to  co n sid e r in  each c a se . 

However, th e re  was an im portan t and unavoidable change in  the  m u ltip le  

choice co n d itio n  between th e  a u d ito ry  and w r it te n  ta s k s .  In  th e  a u d ito ry  

experim ent, th e  su b je c t had to  l i s t e n  to  th e  l i s t  o f m u ltip le  choice words 

one a f t e r  th e  o th e r whereas in  th e  w r i t te n  experim ents, th e  su b jec t could  

see them a l l  a t  once b e fo re  him. Having a l l  the  a l te r n a t iv e  words to  see 

a t  th e  same tim e most p robably  added s tru c tu re  and s tre n g th  to  the  

sch izophren ic  p a t i e n t s ’ a b i l i t y  to  make comparisons between th e  w ords, to  

see th e  d if fe re n c e s  more c le a r ly ,  and to  form th e  ap p ro p ria te  bo u n d aries , 

d e lin e a tin g  one word from a n o th e r .

Furtherm ore, in  Experim ent 11 where th e  sen tence con tex t was used 

in s te a d  of th e  p ic tu r e ,  th e  b lan k  space in  th e  sen tence in d ic a te d  more 

d ra m a tic a lly  to  th e  su b je c t th a t  th e  choice o f on ly  one word from th e  

group of words was to  be made, whereas in  Experim ent 10 as in  Experim ent 

1 where p ic tu re s  were u sed , more than  one word o fte n  seemed ap p ro p ria te
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to  the  s u b je c t .

This m ight ex p la in  th e  approx im ately  s im ila r  amount of e r ro rs  

under the  s in g le  choice co n d itio n  in  the th re e  experim ents, and th e  

g re a t  red u c tio n  under the  m u ltip le  choice co n d itio n  from th e  a u d ito ry  

to  th e  w r i t te n  form of th e  ta s k ,  and from th e  w r it te n  ta sk  w ith  p ic tu r e s ,  

to  the  sen tence replacem ent ta s k .

Another ex p lan a tio n  could be  based  on th e  f in d in g  in  S ec tio n  111, 

th a t  th e  p resence o f a d d itio n a l words in  th e  stim ulus p re s e n ta tio n , 

w hether in  th e  form of a g re a te r  number of a l te r n a t iv e  words (a s  in  

Experim ent 8) o r in  th e  form of l i s t s  of words p reced ing  each item  

(a s  in  Experim ent 9 ) ,  h e lp  sch izophren ic  p a t ie n ts  to  avo id  making e r r o r s .  

In  Experim ent 10, a d d itio n a l word s tim u li  were n o t p re sen t under th e  

s in g le  choice c o n d itio n , b u t were p re se n t under th e  m u ltip le  choice 

c o n d itio n , where th e  a l te r n a t iv e  words were shorn to  th e  su b je c t in  

w r i t te n  form on a card  a l l  a t  once.

In  Experim ent 11, a d d it io n a l  word s tim u li  were p re se n t under b o th  

th e  m u ltip le  and the  s in g le  choice c o n d itio n s , in  th e  sen tences which 

re p laced  th e  p ic tu r e s .  By t h i s  reaso n in g , one might assume the  amount 

of e r ro rs  under bo th  the  s in g le  and th e  m u ltip le  choice co n d itio n s  

should  have been reduced in  Experim ent 11, However, in  Experim ent 11, 

e r ro rs  were decreased  only  under th e  m u ltip le  choice c o n d itio n . P o s s ib ly , 

th e  presence of the  words in  th e  sen tence c o n te x t, p lu s  th e  a l te r n a t iv e  

word choices typed  below th e  sen ten ce , as under th e  m u ltip le  choice 

c o n d itio n , produced th e  " a d d it io n a l s tim u li"  e f f e c t ,  and thus reduced 

th e  e r ro rs  under th e  m u ltip le  choice co n d itio n .



189

The E f fe c t  o f Speed

One f a c to r  which in flu en c es  th e  amount of e r ro rs  made by 

sch izophren ic  su b je c ts  i s  the  speed of p re se n ta tio n  of w r i t te n  s t im u li .

In  Experim ent 12, where th e  speed of p re s e n ta tio n  of w r i t te n  word s tim u li  

was c o n tro l le d , and the  experim ent was conducted under th e  m u ltip le  

c o n d itio n , more acceptance e r ro rs  were made by sch izophren ics when the  

s t im u li  were p re sen ted  a t  a f a s t e r  r a t e .

T his supports  Y ates ( 1966) h y p o th e s is , m entioned in  th e  In tro d u c tio n , 

th a t  sch izo p h ren ic  p a t ie n ts  a re  d e f ic ie n t  in  p ro cessin g  in fo rm ation  a t  

a normal r a t e  of speed.

The e f f e c t  of speed on perform ance i s  examined in  more d e ta i l  in  

th e  a u d ito ry  m odality  in  S ec tio n  V,

Numbers o f F ree A sso c ia tio n s  Produced

I n  1964, Horowitz and Newman found w ith  normal su b je c ts  th a t  i f  

asked to  speak on a g iven  to p ic ,  su b je c ts  produced more m a te r ia l ,  more 

a s s o c ia t io n s ,  and more id e a s  th an  when th ey  were asked to  w r ite  on a 

g iven to p ic .  In  Experim ent 13, in  an a ttem p t to  f in d  a d iffe re n c e  

between th e  number of a s s o c ia tio n s  to  a w r it te n  or to  a spoken word, 

no d if fe re n c e  was found. One o f the  reasons was th a t  the  su b je c ts  

sometimes read  the  w r i t te n  s tim ulus word out lo u d , even though th ey  were 

asked n o t to  ( t h i s  was th e  case fo r  normal su b je c ts  even more than  f o r  

sch iz o p h re n ic s ) . This a c tio n  v i r t u a l ly  converts  th e  w r it te n  word in to  

a spoken one. In  cases where th e  su b jec ts  d id  n o t have th i s  in c l in a t io n ,  

th e re  was no way of t e l l i n g  w hether or n o t th e y  had "voiced" th e  word 

i n te r n a l ly  to  them selves. Perhaps a d iffe re n c e  would have been found 

had th e re  been somemechanism f o r  making th e  p re se n ta tio n  of a w r it te n  

word t r u ly  v is u a l .
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However, th e re  were c o n sid e rab le  d if fe re n c e s  in  th e  number of 

a ss o c ia tio n s  produced by normal su b je c ts  and by the  sch izophren ic  

subgroups in  Experim ent 13. The most a s s o c ia tio n s  were produced by 

normal s u b je c ts .  Acute sch izophren ic  su b je c ts  produced more than  any 

o th e r scliizop liren ic  subgroup, and chron ic  su b je c ts  produced th e  l e a s t  

number o f a s s o c ia t io n s . This ag rees w ith  th e  f in d in g  by Judson and 

Katahn ( 1964) who asked sch izophren ic  su b je c ts  to  w rite  down as many 

names of anim als th e y  could  th in k  o f ,  and then  as  many names of persons 

th ey  could  th in k  o f . In  b o th  c a se s , th e  re a c t iv e  sch izophren ics produced 

more numbers of names than  the  p rocess sch iz o p h re n ic s , and s in ce  th e  

d i s t in c t io n  between process and re a c t iv e  sch izophren ia  was measured 

b y  le n g th  o f s ta y  in  h o s p i ta l ,  th e se  groups were roughly  e q u iv a len t to  

th e  acu te  and chron ic  groups in  Experim ent I 3 .
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SECTION V. THE PRESENTATION SPEED 

OF VERBAL STBIULI



192

Experim ent 14. The Speed of S tim u li 
in  th e  G iving of Commands

T his S e c tio n  i s  devoted to  th e  in v e s t ig a tio n  o f sch izophren ic  

language comprehension employing a more r e a l i s t i c  ta sk  than  in  p rev ious 

experim en ts. The ta s k  dev ised  f o r  th e  experim ent re p o r te d  below inv o lv es  

th e  m an ipu la tion  of r e a l  o b je c ts  ( r a th e r  than  p ic tu re s  o f o b je c ts )  as a 

response to  commands c o n s is t in g  o f e n t i r e  sen tences given o r a l ly .

Speed

Experim ent 12, in  S ec tio n  IV, in d ic a te d  th a t  th e  speed of th e  

p re s e n ta tio n  of s t im u li  may be an im portan t f a c to r  in  th e  comprehension 

of words by sch izophren ic  s u b je c ts .  Other workers mentioned in  th e  

In tro d u c tio n  have a lso  found a r e la t io n s h ip  betw een the  speed w ith  which 

incoming s tim u li  a re  d e a l t  w ith  and perform ance in  sch izophren ia  

(S a lZ in g e r, e t  a l .  1966; W illiam s, 1966; Y a te s , 1966; Zahn e t  a l .  19^1), 

In  normal s u b je c ts ,  speech pauses were found to  be an im portan t f a c to r  in  

spontaneous speech (G oldm an-E isler, 1958a, 1958b; Henderson e t  a l  1965; 

Levin and S ilverm an, 1965; Levin e t  a l  1967; Siegman and Pope, I 965) 

and i t  has been suggested  th a t  speech pauses have an e f f e c t  on th e  

l i s t e n e r ’ s in te r p r e ta t io n  of speech (W illiam s, I 965) .

I n  the  experim ent to  be re p o rte d  below , th e  speed of th e  given 

commands was c o n tro lle d  in  two ways. One was by in c re a s in g  and decreasin g  

th e  speed of th e  words u t te r e d  in  each command by m echanical means. The 

second way was by e d it in g  a tap e  reco rd ing  of th e  commands in  such a way 

as to  e lim in a te  th e  speech p au ses . I t  was hypo thesized  th a t  th e se  two
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ways of c o n tro l l in g  the speed of incoming a u d ito ry  s tim u li  may le a d  to  

a d if fe re n c e  in  perform ance by sch izophren ic  p a t ie n t s .

Length

The le n g th  of th e  o b je c t noun had a s ig n i f ic a n t  e f f e c t  on some 

sch izophren ic  subgroups in  Experim ents 1 and 10, so th a t  3 - s y lla b le  words 

le d  to  more e r ro rs  made by sch izophren ic  p a t ie n ts  than  o n e -sy lla b le  words* 

T his le n g th  e f f e c t  may or may n o t ho ld  t ru e  f o r  th e  le n g th  o f commands.

The le n g th  of th e  commands in  th i s  experim ent i s  s t r i c t l y  c o n tro l le d , 

Lawson _et a l  ( 1964) and McGhie and Chapman ( I 96I )  re p o r te d  th a t  

sch izophren ic  p a tien ts*  d i f f i c u l t y  in  a s s im ila t in g  speech i s  due to  an 

overload ing  o f sh o r t term  memory w ith  i r r e le v a n t  s t im u li  which a re  no t 

screened  o u t, le ad in g  to  an i n a b i l i t y  to  o rg an ise  incoming v e rb a l da ta  

in  an economical way.

The c o n tro l over th e  le n g th  of th e  commands in  the  experim ent below 

in vo lved  th e  s tr in g in g  to g e th e r  of an in c re a s in g  number of s t im u l i ,  and 

s h o r t term  memory was thus in v o lv ed . The n a tu re  of th e  ta s k  wa,s such th a t  

i r r e le v a n t  s tim u li  in  the  form of o b jec ts  on a t r a y  no t in vo lved  in  th e  

g iven command, were always p re s e n t .  The e x ten t to  wliich sch izophren ic  

p a t ie n ts  as compared w ith  non-psycho tic  p s y c h ia tr ic  p a t ie n ts  were unable 

to  sc reen  out i r r e le v a n t  s t im u li  was a lso  in v e s t ig a te d  in  th e  experiment 

re n o rte d  belowi.
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The null hypotheses for Experiment 14 are:
1 , There i s  no d iffe re n c e  in  th e  amount of e r ro rs  o r re p e a ts  made in  

th e  fo u r  c o n d itio n s  varying speed,

2 , There i s  no d iffe re n c e  in  th e  amount o f e r ro rs  made to  long o r to  

sh o rt commands,

3 , There i s  no d if fe re n c e  in  th e  amount o f e r ro rs  o r re p e a ts  made to  

commands employing freq u e n t w ords, o r to  commands employing ra re  

words.

4* There i s  no d if fe re n c e  in  th e  amount of e r ro rs  o r re p e a ts  between 

th e  experim ental and c o n tro l g roups.

5 . There i s  no d iffe re n c e  in  th e  amount o f e r ro rs  o r re p e a ts  between 

th e  thought d iso rd e red  and non-thought d iso rd e red  sch izophren ic  

p a t ie n t s ,  o r between th e  chronic  and acu te  sch izo p h ren ic  p a t ie n ts .

Methods

M ate ria l

A ta sk  c o n s is tin g  of 12 commands was c o n s tru c te d . The key words 

in  each command were a d je c tiv e s  and nouns. The v e rb s , a r t ic le s  and 

co n junctions were n e a r ly  th e  same in  every command, and thus considered  

to  be  h e ld  c o n s ta n t.

In  6 of th e  commands, a l l  th e  a d je c tiv e s  and nouns were tak en  from 

th e  AA words in  th e  Thorndike and Lorge ( 19Ak4) word count ( th e s e  were 

th e  " freq u en t"  commands). In  the  o th e r 6 commands, the  nouns used had 

freq u e n c ie s  from 1-10 , and th e  a d je c tiv e s  had freq u en c ies  from 1-49 

( th e s e  were th e  " ra re "  commands).

Each o f th e  groups o f 6 freq u en t and $ r a re  commands were made up 

of commands of vary ing  le n g th s  so th a t  one command in  each group had one
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noun, one command had one a d je c tiv e  and one noun, one command had 

two nouns, one had two a d je c tiv e s  and two nouns, one had th re e  nouns, 

and one had th re e  a d je c tiv e s  and th re e  nouns. The commands used a re  

shown below .

F requen t commands

a) (1 noun). P o in t to  th e  dog,

b) (1 a d je c t iv e ,  1 noun). P o in t to  th e  b ig  shoe.

c) (2  n o uns). P o in t to  th e  c h a ir  and bed .

d) (2  a d je c t iv e s ,  2 n o u n s). P u t th e  two c a ts  nex t to  th e  sm all cup.

e) (3  nouns). Put th e  c h a ir ,  th e  iro n  and th e  bed to g e th e r .

f )  (3  ad jec tiv e s ,-  3 nou n s). P u t th e  green c a r ,  th e  two c a ts  and th e  b ig

shoe to g e th e r .

Rare commands

g) (1 noun). P o in t to  th e  a n te a te r ,

h) (1 noun, 1 a d je c t iv e ) .  P o in t to  the p ink  th im b le .

i )  (2  nouns). P u t th e  cooker nex t to  th e  m otorcycle ,

j )  (2  nouns, 2 a d je c t iv e s ) .  P o in t to  th e  p u rp le  sh o e s tr in g  and th e

w hite  tliim ble,

k) (3  nouns). P u t th e  t o i l e t ,  b a th tu b  and wardrobe to g e th e r .

1 ) (3  nouns, 3 a d je c t iv e s ) .  P u t th e  yellow  sh o e s tr in g , th e  la rg e  s c is s o rs

and the  b lu e  th im ble to g e th e r .

These commands were p u t in to  random o rd e r , and d u p lic a ted  cop ies were 

made to  serve  f o r  reco rd in g  th e  re sp o n ses . The random order o f p re se n ta tio n  

was; b ,  h , a ,  i ,  c ,  f ,  k , j ,  g , e , 1 , d .

O bjects in  m in ia tu re , some of which came from a c h i ld ’ s d o ll  house, 

were c o lle c te d  f o r  th e  re sp o n se , which invo lved  m anipu lation  by the  su b je c ts ,
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The o b je c ts  were chosen so th a t  f o r  each command every a d je c tiv e  

and every noun had to  be comprehended f o r  c o r re c t perform ance by th e  

s u b je c ts ,  i . e . ,  g iven  th e  command, "P o in t to  the  b ig  shoe", a b ig  shoe 

and a sm all shoe were p re sen t among th e  o b je c ts .

The fo llo w in g  o b jec ts  were p re sen ted  to  th e  su b je c ts  on a board  in  

a s c a t te r e d  p a tte rn :

1 b ig  shoe 

1 sm all shoe 

1 p ink  th im ble 

1 w hite thim ble 

1 b lu e  th im ble 

1 dog 

1 i ro n  

1 cooker

1 m otorcycle 

1 c h a ir  

1 bed 

1 man 

3 c a ts

1 la rg e  s c is s o r s  

1 sm all s c is s o r s  

1 t o i l e t

1 b a th tub  

1 wardrobe 

1 p u rp le  sh o es tr in g  

1 yellow  sh o es tr in g  

1 a n te a te r  

1 sm all cup 

1 la rg e  cup

The commands were read  in to  a  tap e  in  a s tan d a rd  E n g lish  fem ale 

v o ic e . The tape  was p u t through a Mark 11 In fo rm ation  Rate Changer by 

c o u rte sy  of th e  Gotham Audio Development C o rp o ra tio n , New York C ity , U.S JL. 

T h is i s  a device which can speed up o r slow down a tap e  reco rd in g  w ithou t 

d i s to r t in g  th e  p i tc h .  Two new ta p es  were made from th e  machine: one which

speeded each command by 35^ and one which slowed each command by 35^*

A copy of th e  tape a t  normal speed was made, and t h i s  tap e  was e d ite d  

by co u rte sy  o f th e  BBC E d itin g  D epartm ent. By p u tt in g  th e  tap e  very  slow ly 

tlirough th e  head of a re c o rd e r co n ta in in g  b u i l t - i n  s p l ic in g  equipment, th e  

e d i to r  was ab le  to  remove th e  n a tu ra l  pauses in  each command. Since th e  

o r ig in a l  reco rd in g  was made a t  15" per second the  e d i to r  was ab le  to  be 

ve ry  acc u ra te  in  removing th e  a reas  of tap e  w ithou t sound, and no t 

d is tu rb in g  th e  a reas  co n ta in in g  sounds. The o r ig in a l  and the  e d ite d  tape
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were p layed  th rough an o s c il lo sc o p e , and one could see th a t  in  th e  

e d ite d  ta p e , th e  a re as  of zero frequency  had been v i r t u a l ly  e lim inated*

Procedure

The board  w ith  m in ia tu re  o b je c ts  was p laced  in  f r o n t  of th e  sea ted  

s u b je c t ,  and th e  su b jec t was to ld ;

"Here a re  some to y s , I  w il l  p la y  a tape  reco rd in g  on which th e re  

a re  in s t ru c t io n s  t e l l i n g  you what to  do w ith  th e  to y s . F or example, 

you might h e a r  th e  tape say , ’p o in t to  th e  man* and th en  you would 

p o in t to  th e  man", (The experim enter p o in ts  to  the  man, by way of 

d em o n stra tio n ), "Now I  w i l l  g ive you an example in s t r u c t io n  and you do 

i t .  P u t th e  man n ex t to  the  c h a ir " .  (The su b je c t does t h i s ) .  "Now I  

w i l l  p u t on th e  ta p e , and you w i l l  fo llow  th e  in s t r u c t io n s ,"

Under th e  th re e  co n d itio n s  where th e  speed was d is to r te d ,  tlie 

experim enter added: "The speed o f th e  speech on th e  tape  has been

changed so th a t  i t  i s  f a s t e r  (slow er) th an  u su a l,"

G en era lly  th e re  was enough tim e l e f t  on th e  tape  reco rd in g  between 

commands fo r  the  su b jec t to  com plete h is  m anipu la tion  of th e  o b je c ts .

For th e  slow er p a t ie n t s ,  th e  re c o rd e r was tu rn ed  o f f  between commands.

Two f a c to r s  were reco rded  by the  experim enter: 1) w hether the

command was c a r r ie d  out c o r r e c t ly  o r n o t ,  and 2) the  number of tim es 

su b je c ts  re p e a te d  key words out loud  as th e y  conducted th e i r  search  f o r  

th e  resp o n se .

S coring

E rro rs  were counted by w hether o r n o t each command was s a t i s f a c t o r i l y  

c a r r ie d  o u t, A maximum number of 12 e r ro rs  cou ld  be committed by each 

s u b je c t .
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The number of tim es a su b je c t rep ea ted  th e  key words was a lso  

counted . One re p e a t (r ) was t a l l i e d  fo r  a command i f  th e  s u b je c t s a id  

a noun, o r an a d je c tiv e  and noun com bination out lo u d . F o r example, 

i f  th e  su b je c t s a id  in  response to  th e  command: P o in t to  th e  b ig  shoe,

" b ig  shoe" o r ju s t  "sh o e" , t h i s  was counted as one (R ), I f  th e  s u b je c t , 

in  response to :  Put th e  cooker n ex t to  the m otorcycle s a id : "co o k e r" ,

t h i s  i s  counted as one R, b u t i f  he s a id : "cooker, m otorcycle" o r
I

"cooker and m oto rcycle", e t c , ,  t h i s  i s  counted as 2 (R )s ,  R epeats were 

a lso  added in  th e  same manner i f  th e  su b jec t k ep t re p e a tin g  th e  same 

key w ord(s) in  th e  same command.

S t a t i s t i c s

I t  i s  in te r e s t in g  to  see the  amount of e r ro rs  compared w ith  th e  

amount of re p e a ts  in  some of the  d a ta . A lthough th e re  i s  a maximum number 

o f e r ro rs  p o s s ib le , th e re  i s  no maximum to  th e  number of re p e a ts  a su b jec t 

could  make. T h e re fo re , th e  amount of re p e a ts  could  n o t be  converted  in to  

p ro p o rtio n s  f o r  g raph ic  p re s e n ta tio n  in  th e  form p re v io u s ly  employed to  

re p o r t  r e s u l t s  in  p reced ing  experim ents. Means a re  employed in  some o f 

th e  fo llow ing  f ig u re s  fo r  t h i s  re a so n . Numbers o f e r r o r s ,  means, s tandard  

d e v ia tio n s  and p ro p o rtio n s  a re  given in  Appendix E f o r  e r r o r s .  Numbers, 

means and s tan d a rd  d ev ia tio n s  a re  given in  Appendix E f o r  r e p e a ts .

A ll  p ro b a b i l i ty  t e s t s  a re  n o n -p a ram e tric , and th e  d iffe re n c e s  

re p o r te d  a re  two t a i l e d ,  as in  a l l  th e  p reced ing  experim ents.
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S u b jec ts

E xperim ental S u b jec ts

E ig h ty  sch izophren ic  p a t ie n ts  were d iv id ed  in to  fo u r  groups of 

20 su b je c ts  to  correspond w ith  th e  fo u r  speed c o n d itio n s . These p a t ie n ts  

had a l l  been su b je c ts  in  p rev ious experim ents and t h e i r  s ta tu s  as to  

c h ro n ic i ty  and though t d iso rd e r  had a lre ad y  been determ ined. P arano id  

and non-parano id  groups were n o t form ed. Each group con ta ined  th e  

fo llo w in g  su b je c ts :

Group i  ( o rd in a ry  speed ):

-  10 acu te  sch izophren ic  p a t ie n ts  (5  men and 5 women, mean age,

33.7 y e a r s ,  rang ing  from 16 y ea rs  to  57 y e a r s ) ;  5 were thought 

d iso rd e re d , 4  were non-thought d iso rd e re d , 1 was undeterm ined,

-  10 ch ron ic  sch izophren ic  p a t ie n ts  (5 men and 5 women, mean age,

36.3 y e a r s ,  rang ing  from 19 y ea rs  to  39 y e a r s ) ;  4  were though t 

d iso rd e re d , 4  were non-thought d iso rd e re d , 2 were undeterm ined.

Group i i  (s low  sp eed ):

-  10 acu te  sch izophren ic  p a t ie n ts  (5  men and 3 women, mean age,

35.1 y e a r s ,  ranging  from 17 y ea rs  to  55 y e a r s ) ;  5 were thought 

d iso rd e re d , 4  were non-thought d iso rd e re d , 1 was undeterm ined.

-  10 chronic  sch izophren ic  p a t ie n ts  (5 men and 5 women, mean age,

36.9 y e a rs ,  rang ing  from 21 y ears  to  60 y e a r s ) ;  5 were thought 

d iso rd e re d , 3 were non-thought d iso rd e re d , 2 were undeterm ined.

-  10 acu te  sch izophren ic  p a t ie n ts  (5  men and 5 women, mean age,

34.5  y e a r s ,  rang ing  from I 6 y ea rs  to  50 y e a r s ) ;  2 were thought 

d iso rd e re d , 4  were non-thought d iso rd e re d , 4 were undeterm ined.
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G-rou-p i i i  ( f a s t  speed) continued :

-  10 chron ic  sch izophren ic  p a t ie n ts  (3 men and 5 women) mean age,

38 ,4  y e a r s ,  ranging  from 21 y ears  to  60 y e a r s ) ;  3 were thought 

d iso rd e re d , 2 were non-thought d iso rd e re d , 5 were undeterm ined,

Group iv  ( e d ite d  sp eed ):

-  10 acu te  sch izophren ic  p a t ie n ts  (5  men and 5 women, mean ag e ,

37.2 y e a r s ,  ranging  from 17 y ears  to  59 y e a r s ) ;  7 were though t 

d iso rd e re d , 2 were non-thought d iso rd e re d , 1 was undeterm ined,

-  10 chron ic  sch izophren ic  p a t ie n ts  (5 men and 5 women, mean age,

39.9 y e a r s ,  ranging from l6  y ears  to  55 y e a r s ) ; 6 were thought

d iso rd e re d , 3 were non-thought d iso rd e re d , 1 was undeterm ined.

C on tro l S u b jec ts

The c o n tro l su b je c ts  were 40 non-psycho tic  p s y c h ia tr ic  p a t i e n t s ,  

some of whom were used in  p rev ious experim ents. They were 20 men and 

20 women, w ith  a mean age of 35.1 y e a r s ,  and an age range o f 20 y ears  

to  48 y e a r s .

They were randomly a ss ig n ed  to  one of th e  fo u r  groups, except an 

equal number of men and women were in  each group.

T heir diagnoses were: r e a c t iv e  depression  (10 s u b je c ts ) ,  inadequate  

p e r s o n a li ty  (10 s u b je c ts ) ,  phobic s t a t e  (2  s u b je c ts ) ,  o b sess io n a l 

(4  s u b je c ts ) ,  id e n t i ty  c r i s i s  (2  s u b je c ts ) ,  p e rs o n a li ty  d iso rd e r 

(8  s u b je c ts ) ,  and a n x ie ty  n e u ro s is  (4  s u b je c ts ) .
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R esu lts  and D iscussion

The E f fe c t  of Speed on E rro rs

I n  F ig u re  22 th e  mean number o f e r ro r s  f o r  sch izophren ic  and 

non -psycho tic  c o n tro l p a t ie n ts  shows th a t  the  f a s t  co n d itio n  was th e  

most d i f f i c u l t  f o r  sch izophren ic  p a t ie n t s ,  b u t the  e d ite d  co n d itio n  

was th e  most d i f f i c u l t  f o r  th e  p a t ie n t  c o n tro l group.

F or sch izo p h ren ic  p a t ie n t s ,  th e  slow and o rd in a ry  co n d itio n s  were 

n o t s ig n i f ic a n t ly  d i f f e r e n t ,  b u t th e  o rd in a ry  and f a s t  c o n d itio n s  were 

s ig n i f ic a n t ly  d i f f e r e n t  u s in g  th e  Mann "RTiitney U -Test a t  p ^ .0 2 . The 

f a s t  and e d ite d  co n d itio n s  were n o t s ig n i f ic a n t ly  d i f f e r e n t ,  b u t n e ith e r  

were th e  o rd in a ry  and e d ite d  co n d itio n s  fo r  sch izo p h ren ic  s u b je c ts .

In  th e  c o n tro l group, th e  slow and ordinary?’ co n d itio n s  were n o t 

d i f f e r e n t ,  b u t th e  o rd in a ry  and f a s t  co n d itio n s  were s ig n i f ic a n t ly  

d i f f e r e n t  a t  p < .0 5 ,  and th e  f a s t  and e d ite d  co n d itio n s  were d i f f e r e n t  

a t  p ^ .05 u sing  The Mann W hitney U -T est, (s e e  Table 1 and 1A, Appendix E ) .

I t  has been hypothesized  by  Suci (19̂ 7) th a t  pauses a re  the  

d e lin e a tio n s  o f n a tu ra l  u n i ts  in  spoken language, and by Tfilliam s ( I 965) 

th a t  pauses serve  a fu n c tio n  f o r  the  l i s t e n e r .  W illiam s suggests  th a t  

th e  l i s t e n e r  i s  ab le  to  u t i l i z e  pause tim e to  o rgan ise  incoming verb a l 

s t im u li  in  a m eaningful way.

We can assume th a t  in  most c ircum stances sch izophren ic  p a t ie n ts  

g e n e ra lly  make more e r ro rs  than  non-psychotic  c o n tro l p a t ie n ts .  This 

has been th e  case in  th e  p rev ious experim ents, and re sea rc h  workers 

u t i l i z i n g  th e se  d ia g n o stic  groups have g e n e ra lly  found th a t  sch izophren ic  

p a t ie n ts  make more e r ro rs  on a l l  s o r ts  o f ta s k s .  The e d ite d  co n d itio n  

was th e  on ly  co n d itio n  where c o n tro l su b je c ts  made as many e r ro rs  as 

sch iz o p h re n ic s . T his can be in te rp re te d  to  mean th a t  in  f a c t ,  th e  

e d ite d  co n d itio n  was more d i f f i c u l t  fo r  th e  c o n tro l su b je c ts  than  f o r

sch izophren ics*
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I f  th e  n a tu re  of the  e d ite d  tape  i s  kep t in  mind, i . e ,  th a t  th e  

m icro-pauses v /ith in  a,nd between words which a re  norm ally  n o t au d ib le  

to  an u n tra in e d  e a r , b u t v i s ib le  on th e  g raph ic  re p re se n ta tio n  of 

speech passages on th e  o sc illo sc o p e  were removed, then  an in te r p r e ta t io n  

o f th i s  r e s u l t  could  be th a t  sch izophren ic  su b je c ts  make le s s  use of 

th ese  pauses in  t h e i r  p ro cessin g  of incoming speech p assag es . C on tro l 

su b je c ts  f in d  them selves w ith  a g re a te r  comprehension lo s s  as th e  r e s u l t  

of th e  removal of th e  m icro -pauses.

A f u r th e r  in te r p r e ta t io n  can be made based  on W illiam s (19^5) 

su g g estio n  th a t  m icro-pauses a re  u t i l i z e d  by th e  l i s t e n e r .  The tim e 

tak en  up by th e se  pauses may be th e  p e rio d  norm ally  used f o r  th e  fo rm ation  

and o rg a n isa tio n  of the boundaries d is tin g u is h in g  se p a ra te  b i t s  of 

in fo rm a tio n . Two papers by C oldm an-Eisler ( i9 5 8 a , 1958b) dem onstrate 

th a t  lo n g e r pauses occur b e fo re  words of h igh  in fo rm atio n  value  ( o r  low 

t r a n s i t io n  p ro b a b il i ty )  and s h o r te r  pauses b e fo re  words of low in fo rm ation  

value  ( o r  h igh  t r a n s i t io n  p ro b a b il i ty )  in  spontaneous speech w ith  normal 

sp eak e rs . I t  seems as i f  a speaker i s  unconsciously  "announcing” to  the  

l i s t e n e r  something about th e  n a tu re  of th e  w ord(s) he i s  about to  u t t e r  

by vary ing  pause le n g th , and th i s  p o s s ib i l i t y  adds support to  th e  id ea  

th a t  pauses a re  fu n c tio n a l fo r  th e  l i s t e n e r .

I t  may be th a t  sch izophren ic  p a t ie n ts  make le s s  use of th e  pauses 

during  t h e i r  p rocessing  of incoming speech m a te r ia l ,  or perhaps t h e i r  

mechanism f o r  u t i l i z i n g  pauses i s  im paired , so th a t  th ey  may ten d  to  

r e s o r t  to  a l te r n a t iv e  and p o ss ib ly  le s s  e f f i c i e n t  mechanisms fo r  

in fo rm atio n  p ro c e ss in g .

C onceivably, th e  pauses which e x is t  in  speech a t  an o rd in a ry  or 

even a slowed up r a te  a re  s t i l l  n o t long enough p e rio d s  o f tim e f o r  th e  

sch izophren ic  to  u t i l i z e  fo r  e f f i c i e n t  boundary fo rm atio n .
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-Also, th e  placement of pauses by normal speakers may be wrong fo r  

th e  sch izophren ic  p a t ie n t .  I f  a tim e element i s  invo lved , one might 

presume on th e  b a s is  of th e  r e s u l t s  o f Experim ent 3 , th a t  sch izophren ic  

l i s t e n e r s  may need g re a te r  pause in te rv a ls  to  decode m a te r ia l which i s  

c lo s e ly  r e la te d  by a s s o c ia t io n , than  to  decode b i t s  o f in fo rm atio n  which 

a re  n o t c lo s e ly  r e la te d .  I f  t h i s  i s  th e  c a se , and the  f in d in g s  of 

G-oldman-Sisler (l95S a and 1958b) a re  taken  in to  accoun t, then  normal 

speakers pause more between m a te r ia l which i s  low in  t r a n s i t io n a l  

p ro b a b i l i ty  (and  th e re fo re  le s s  r e la te d  a s s o c ia t io n a l ly ) , The 

sch izo p h ren ic , hovrever, may re q u ire  pauses to  occur between speech 

m a te r ia l which i s  h igh  in  t r a n s i t i o n a l  p ro b a b i l i ty ,  and thus more c lo s e ly  

r e la te d ,  to  a id  h is  s p e c ia l  d i f f i c u l ty  in  boundary fo rm ation  between more 

c lo s e ly  a s s o c ia te d  m a te r ia l .  This requirem ent by sch izophren ics can le a d  

them to  p u t le s s  value on n a tu ra l  pauses (b y  normal speakers) than the  

c o n tro l group.

The E f fe c t  o f Speed on Amount o f R epeating

The mean number o f re p e a ts  and e r ro rs  go hand in  hand f o r  

sch izo p h ren ic  s u b je c ts ,  so th a t  th e  more e r ro rs  th e re  w ere, th e  more 

re p e a ts  had been made, as can be seen in  F ig u re  22. The opposite  was 

tru e  f o r  c o n tro l su b je c ts  in  th e  slow , o rd in a ry  and f a s t  c o n d itio n s .

The more e r ro rs  c o n tro ls  made, th e  le s s  th ey  re p e a te d , except in  the  

e d ite d  co n d itio n  (se e  Table 2 , Appendix E ) .

I f  th e  fu n c tio n  of re p e a tin g  can be thought o f as an a id  in  th e  

search  f o r  th e  c o rre c t re sp o n se , as a k ind  o f re h e a rs a l  mechanism, t h i s  

r e s u l t  could be in te rp re te d  in  the  fo llo w in g  wa,y. C on tro l su b je c ts  were 

a b le  to  make use o f re p e a ts  to  p rocess th e  incoming s t im u li ,  so th a t  th e  

more they  re p e a te d , th e  le s s  e r ro rs  th ey  made. Thus, in  th e  slow and 

o rd in a ry  c o n d itio n s , where c o n tro l su b je c ts  re p e a te d  th e  m ost, th ey  made
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th e  l e a s t  e r r o r s ,  h u t in  th e  f a s t  and e d ite d  c o n d itio n s , where th ey  

f a i l e d  to  re p e a t s u f f i c i e n t ly  fo r  th e  d i f f i c u l ty  of th e  m a te r ia l ,  they  

made more e r r o r s .

Schizophrenic  s u b je c ts ,  on th e  o th e r hand, in  a ttem p ting  to  

p rocess th e  m a te r ia l  and make th e  c o rre c t re sp o n se , re p e a te d  in c re a s in g ly  

as th e  s t im u li in c reased  in  d i f f i c u l t y ,  Whether o r n o t re p e a tin g  was 

u se fu l in  reducing  e r ro rs  f o r  sch izophren ic  su b je c ts  cannot be d e tem in ed . 

However, s in ce  th e  amount of re p e a ts  and th e  amount o f e r ro rs  fo llo w  one 

an o th er so c lo s e ly  in  th e  sch izophren ic  group, i t  i s  l i k e ly  th a t  the  

fu n c tio n  o f re p e a tin g  was a t  l e a s t  an e f f o r t  to  reduce e r r o r s .

A nother in te r p r e ta t io n  of th e  fu n c tio n  o f re p e a tin g  can be made. 

Sch izophren ic  su b je c ts  may have used th e  o p p o rtu n ity  p e rm itted  them 

to  r e p e a t ,  in  o rd er to  d e lay  th e  re sp o n se . I t  was shown in  th e  slow , 

o rd in a ry  and f a s t  co n d itio n s  th a t  th e  f a s t e r  the  s tim u li  were p re se n te d , 

th e  more re p e a tin g  was done by sch izophren ic  s u b je c ts ,  whereas th e  

op p o site  was th e  case f o r  the  non-psycho tic  p s y c h ia tr ic  c o n tro l group.

The c o n tro l group, in  an e f f o r t  to  f a l l  in  w ith  th e  tempo of the  

experim ent by  m atching t h e i r  r a te  of responding in  r e la t io n  to  th e  r a te  

of s tim ulus p re s e n ta t io n , re p e a te d  item s l e s s ,  th e reb y  u sin g  le s s  tim e 

to  produce th e  resp o n se , as th e  speed of th e  s t im u li  in c re a se d , and 

re p ea ted  more as th e  speed of th e  s t im u li decreased .

The sch izophren ic  s u b je c ts ,  f in d in g  i t  too  d i f f i c u l t  to  f a l l  in  

w ith  th e  tempo of th e  experim ent, consequently  made a ttem pts to  de lay  

maldng a response  by re p e a tin g  th e  s t im u li more and more as th e  r a te  

of s tim u lus p re se n ta tio n  in c re a se d .

I f  th e  p ro cessin g  o f m a te r ia l tak es  an abnorm ally long tim e w ith  

sch izo p h ren ic  p a t ie n ts  as Y ates ( 1966) has su g g ested , an a ttem pt to  

gain  more tim e on the  p a r t  of sch izophren ic  su b je c ts  by th e  mechanism 

of re p e a tin g  i s  u n d e rs tan d ab le .
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The E f fe c t  o f Speed on the  S ch izophren ic  Subgroups

The f a s t  co n d itio n  was th e  most d i f f i c u l t  f o r  a l l  sch izophren ic  

subgroups (s e e  F igu re  2 3 ). S ig n i f ic a n t ly  more e r ro rs  were made in  the  

f a s t  co n d itio n  than  in  th e  slow or o rd in a ry  co n d itio n s  f o r  each 

sch izophren ic  subgroup using  th e  Mann W hitney U -T est. S ig n i f ic a n t ly  

more e r ro rs  were made in  the  f a s t  co n d itio n  th an  in  the  e d ite d  co n d itio n  

fo r  th e  chronic  and thought d iso rd e red  subgroups (s e e  Table 1A,Appendix S)

R epeats in  th e  Subgroups

F o r chron ic  and acu te  s u b je c ts ,  th e  most re p e a ts  were made in  the  

most d i f f i c u l t  c o n d itio n , i . e .  th e  f a s t  c o n d itio n . When th ese  su b je c ts  

were subdiv ided  in to  thought d iso rd e red  and non-thought d iso rd e red  

groups however, t h i s  d id  n o t ho ld  t ru e  (se e  F ig u re  23 and T able 2 , 

Appendix E ) ,  For th e  non-thought d iso rd ered  sch izophren ic  s u b je c ts ,  ' 

more re p e a ts  were made in  the  e d ite d  c o n d itio n , a lthough th i s  was n o t 

th e  most d i f f i c u l t  co n d itio n  fo r  t h i s  group. In  th e  thought d iso rd e red  

subgroup, more re p e a ts  were made in  the  o rd inarjr and e d ite d  co n d itio n s  

th an  th e  f a s t  c o n d itio n , a lthough  th e  f a s t  c o n d itio n  proved th e  most 

d i f f i c u l t  f o r  th i s  group as w e ll .

However, no sch izophren ic  subgroup resem bled the  p a t te rn  o f re p e a ts  

made by th e  non-psychotic  p a t ie n t  c o n tro l group.

F requen t and Rare Commands

There were no s ig n if ic a n t  d iffe re n c e s  between e r ro rs  made to  th e  

freq u e n t o r  r a re  commands under any of the  fo u r  co n d itio n s  f o r  

sch izophren ic  su b je c ts  o r f o r  c o n tro l su b jec ts  ( s e e  F igure  24-, and 

Tables 3 and 4-, Appendix E ) ,
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The E f fe c t  o f Length of Command on E rro rs

In  the  slow , o rd in a ry  and f a s t  co n d itio n s  th e re  appears to  he a 

g en e ra l t re n d  f o r  more e r ro rs  to  be made to  lo n g e r commands than  to  

s h o r te r  commands f o r  sch izophren ic  su b jec ts  and f o r  non-psycho tic  

c o n tro l s u b je c ts .  In  the  e d ite d  c o n d itio n , the  lo n g er commands were 

more d i f f i c u l t  f o r  the  c o n tro l group, b u -fS ch izophren ic  group made more 

e r ro rs  in  th e  middle le n g th  commands than  on th e  long or sh o r t commands 

(se e  F ig u re  2 3 ).

I t  appears frcrni F igu re  25, th a t  the a d d itio n  of a d je c tiv e s  to  

nouns sometimes had no in c re a se d  e r ro r  e f fe c t  o r e ls e  tended to  

d ecrease  the  amount of e r r o r s ,  p a r t i c u la r ly  in  th e  slow co n d itio n  f o r  

sch izophren ic  p a t ie n ts  and f o r  c o n tro l p a t ie n t s ,  and in  th e  o rd in a ry  

co n d itio n  f o r  sch izophren ic  p a t ie n t s .

F ig u re  26 shows th e  same d a ta  as F igu re  25, b u t d iv id in g  th e  

noun commands from th e  a d je c tiv e  p lu s  noun commands. I t  seems th a t  

adding  nouns does le a d  to  more e r ro rs  by sch izophren ic  su b je c ts  under 

th e  slow and o rd in a ry  c o n d itio n s .

T es ts  of s ig n if ic a n t  d iffe re n c e s  could n o t e a s i ly  be done on th i s  

d a ta  because of the  very  sm all sco res  in  each le n g th  co n d itio n  (see  

Table , Appendix E ) , These r e s u l t s  do n o t d isag ree  w ith  Y a tes ' (1$66) 

hypo th esis  th a t  in c re a s in g  q u a n tity  of in fo rm atio n  i s  a f a c to r  le ad in g  

to  breakdown in  perform ance by sch izo p h ren ic s , a lthough  th e se  d a ta  

a re  n o t a c le a r  cu t con firm ation  of th a t  d a ta , s in ce  in c re a s in g  q u a n tity  

d id  n o t le a d  to  in c reased  e r ro rs  in  everir c o n d itio n , and s in ce  non- 

p sycho tic  c o n tro l su b jec ts  a lso  made more e r ro rs  to  the  long commands, 

a lthough  to  a l e s s e r  degree than  the sch izophren ic  su b je c ts .

S ince su b jec ts  were re q u ire d  to  respond a f t e r  hearin g  commands of 

v a r ie d  le n g th s , th i s  ta sk  has been one invo lv ing  sh o rt- te rm  memory. 

A lthough Lawson e t  a l  ( I 967) pu t f o r th  th e  p ro p o s itio n  th a t  sch izophren ics
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f a r e  f a r  worse than  non-o rgan ic  c o n tro l groups on ta sk s  in v o lv in g  

memory than  on ta sk s  in v o lv in g  only  d e te c tio n , th e  d iffe re n c e  in  e r ro rs  

on th i s  k ind  of ta sk  between th e  sch izophren ics  and th e  non-psycho tic  

c o n tro l su b je c ts  was no t so g ross as i t  was i n ,  f o r  example. Experim ent 

3» Of co u rse , Lawson a i  may n o t have had in  mind th e  k ind  o f 

s i tu a t io n  where th e  sch izophren ic  su b jec t was given the  o p p o rtu n ity  of 

r e h e a r s a l ,  in  th e  form of rep ea ts*  I f  th e  much la r g e r  number of re p e a ts  

made by th e  sch izophren ic  group as compared w ith  th e  c o n tro l group i s  

taken  in to  accoun t, perhaps th e  d iffe re n c e  between th e  groups can seem 

g r e a te r .
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P in a l  D iscussion

The E x is tin g  T heories E x p la in in g  

D iso rders  in  Sch izophren ia

The th e o ry  of word boundaries was developed in  o rder to  ex p la in  

some of the  r e s u l t s  from t h i s  s tu d y , which cannot be ad eq uate ly  

exp lained  by e x is t in g  th e o r ie s .

The most popu lar th eo ry  a ttem p tin g  to  ex p la in  sch izophren ic  

symptomatology i s  th a t  p u t forw ard  by Chapman and McG-hie ( 1963,

Lawson _et a l  ( 1967) ,  McG-hie and Chapman ( 196I)  and McG-hie _et 

( 1965a ,  1965b) which proposes an i n a b i l i t y  by hebephrenic 

sch izophren ic  p a t ie n ts  to  d i r e c t  t h e i r  a t te n t io n  f o c a l ly  as re q u ire d  

in  normal co n ce n tra tio n  due to  a d is tu rb an ce  in  th e  f i l t e r  mechanisms 

which a u to m a tic a lly  f i l t e r  out i r r e le v a n t  s t im u li  in  normal s u b je c ts .

The r e je c t io n  of th i s  th eo ry  as an adequate ex p lan a tio n  i s  based 

on some r e s u l t s  found in  th i s  s tu d y , P i r s t ,  the  f in d in g  in  th e  p i l o t  

experim ents (Experim ents 1 and 2) th a t  sch izophren ic  s u b je c ts ,  u n lik e  

o th e r  c o n tro l groups, accep t one type o f  word more than  o th e r ty p e s ; 

th e y  accep t words r e la te d  in  meaning to  th e  c o rre c t na,me more than  

p h o n e tic a lly  r e la te d  words or i r r e le v a n t  w ords. Secondly, the  f u r th e r  

development of t h i s  f in d in g , showing sch izophren ic  overacceptances to  

be d i r e c t ly  r e la te d  to  a s s o c ia t io n a l  p rox im ity  ( i n  Experiment 3) and 

showing th a t  sch izophren ic  su b je c ts  do n o t overaccep t in  th e  cases 

where a l l  th e  a l te r n a t iv e s  a re  i r r e le v a n t  ( in  Experim ent 4 ) .  These 

r e s u l t s  do n o t support a th eo ry  of d e fe c tiv e  f i l t e r i n g  mechanisms in
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SO far as such a theory proposes an overall distractihility phenomena*

I t  seems c le a r  th a t  i f  th e  f i l t e r  mechanisms a re  d iso rd e re d , th e  

d iso rd e r  i s  p re se n t only when the  competing s tim u li  a re  a s so c ia te d  to  

th e  re le v a n t s t im u li ,  and th a t  degree of a s s o c ia tio n  i s  invo lved  in  

determ ining  the  degree of f i l t e r  mechanism d i s o r d e r , •

A nother .o b jec tio n  to  th i s  th e o ry  i s  th e  f in d in g  th a t  when 

sch izophren ic , su b je c ts  a re  given a d d it io n a l  s t im u li ,  as in  Experim ent 8 

where th e  number o f a l te r n a t iv e s  was v a rie d  and in  Experim ent 9 where 

a d d it io n a l  l i s t s  of words were in te r s p e r s e d  between item s, t h e i r  a b i l i t y  

to  r e j e c t  in c o r re c t  words i s  f a c i l i t a t e d .  According to  a th e o ry  o f 

d e fe c tiv e  f i l t e r  mechanisms based  on experim ents dem onstrating 

d i s t r a c t i b i l i t y ,  a d d it io n a l  s t im u li  should  le a d  to  more chance fo r  

d i s t r a c t io n ,  and thus perform ance by sch izophren ic  su b je c ts  should be 

worse w ith  a d d itio n a l s t im u l i .  This was no t th e  case ; a d d it io n a l  

s t im u li  improved perform ance.

A nother popu lar th eo ry  a ttem p tin g  to  account f o r  non-parano id  

sch izo p h ren ic  behav iour i s  th a t  put forw ard by Venables ( 1968) proposing 

n e u ro lo g ic a l and p h y s io lo g ic a l o v era ro u sa l to  s t im u li .  The same 

o b je c tio n s  to  the  th e o iy  of a t te n t io n a l  impairment can be made to  the  

o v e ra ro u sa l th e o ry . The su p p o sitio n  th a t  some a l te r n a t iv e  words are  

more "overaroused" than  o th e r words, does n o t support th e  th eo ry  of a 

g en era l o v e ra ro u sa l. I f  o v erarousa l p lays a p a r t  in  th e  comprehension 

of words by sch izophren ic  p a t ie n t s ,  then  i t  i s  n o t an a ll-encom passing  

phenomena, as suggested  by th e  re sea rc h  workers proposing  overarousa l 

th e o ry , b u t one which e x is t s  only  when m a te r ia l a s s o c ia te d  w ith  the  

re le v a n t  s t im u li  i s  competing f o r  re c o g n itio n . A lso , a d d itio n a l s t im u li  

should  serve  as a d d it io n a l  sources o f overarousa l f o r  non-paranoid  

sch izo p h ren ic s , and th e  experim ents which invo lved  a d d it io n a l s t im u li  

should  have re s u l te d  in  more acceptances of wrong words by non-paranoid
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sch izo p h ren ic  sub jec ts*  In s te a d , a d d itio n a l s t im u li a ided  the  

r e je c t io n  of wrong v/ords, f o r  a l l  subgroups of sch izophren ic  s u b je c ts ,  

which does n o t support th e  th eo ry  of overarousal*

The re se a rc h  workers who re p o rte d  th e  experim ents which support 

th e o r ie s  o f a t te n t io n a l  d e f i c i t  o r o f o v era ro u sa l found th a t  i t  was 

alm ost e n t i r e ly  hebephrenic o r non-parano id  sch izophren ics  who su ffe re d  

from a t te n t io n a l  d e fe c ts  or o v e ra ro u sa l. In  th e  experim ents re p o rte d  

in  t h i s  t h e s i s ,  th e  d if fe re n c e  betvæen the  perfoimiance o f parano id  and 

non-paranoid  sch izophren ic  su b je c ts  was m inim al. In  g e n e ra l, th e  

non-parano id  sch izo p h ren ics  made more overacceptance e r ro rs  than  the  

pa rano id  s u b je c ts ,  b u t th i s  d if fe re n c e  was sm all, and the  p ro p o rtio n  of 

e r ro rs  made by parano id  sch izophren ics was n o t comparable w ith  those 

made by normal s u b je c ts ,  as was found by re se a rc h  w orkers in  th e  f i e ld s  

of a t te n t io n a l  d e fe c ts  and o v e ra ro u sa l.

This d if fe re n c e  in  f in d in g s  in  the  behav iour of th e  parano id  and 

non-parano id  subgroups of sch izo p h ren ia  suggests th a t  th e  v a r ia b le s  

measured in  the  s e r ie s  o f experim ents in  t h i s  th e s is  may be q u ite  

d i f f e r e n t  from th e  v a r ia b le s  measured by re se a rc h  w orkers in  

d i s t r a c t i b i l i t y  and in  o v e ra ro u sa l. In  f a c t ,  th e  in v e s t ig a to r s  in to  

o v era ro u sa l measured p h y s io lo g ic a l phenomena such as sk in  r e s is ta n c e ,  

evoked EEG- re sp o n ses , h e a r t  r a te  and re a c tio n  tim es to  tones o r to  l i g h t  

s t im u li .  The in v e s t ig a to r s  in to  a t te n t io n a l  d e fe c ts  used r e c a l l  o f 

l i s t s  o f d ig i t s  o r l e t t e r s  to  determ ine d i s t r a c t i b i l i t y *  The s tim u li  

and requ irem ents f o r  response from th e  su b je c ts  in  th e  experim ents 

examined in  th i s  th e s i s  a re  q u ite  d i f f e r e n t  from th e  techn iques employed 

by o th e r in v e s t ig a to r s .  C onsequently , d i f f e r e n t  v a r ia b le s  a re  be in g  

m easured. I t  seems l ik e ly  th a t  a lthough  d e fe c tiv e  a t te n t io n  an ^ /o r 

o v era ro u sa l may be adequate th e o r ie s  in  ex p la in in g  some d a ta , th ey  a re  

n o t adequate in  ex p la in in g  th e  r e s u l t s  of th i s  in v e s t ig a tio n  in to
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f a c to r s  in f lu e n c in g  language comprehension in  sch izo p h ren ia .

In  1966 Y ates proposed a th e o iy  to  ex p la in  d e fe c tiv e  sch izophren ic  

b eh av io u r, which was th a t  th e  prim ary d e f i c i t  may be th a t  sch izophren ics  

p ro cess  m a te r ia l a t  an abnorm ally slow r a t e .  T his th e o ry  was proposed 

as an a l te r n a t iv e  th e o ry , to  account f o r  e x is t in g  experim ental d a ta , 

and no experim ents known to  th e  au th o r have been p u b lished  to  t e s t  t h i s  

th e o ry  d i r e c t ly .

The r e s u l t s  of Experim ents 12 and 14 show th a t  th e  speed o f d e liv e ry  

of s t im u li  does a f f e c t  sch izophren ic  perform ance. F a s t  d e liv e ry  re s u l te d  

in  more overacceptance e r ro rs  by sch izophren ic  su b je c ts  in  Experim ent 12, 

and in  more e r ro rs  in  Experim ent 14. In  Experim ent 14, however, non- 

p sy ch o tic  p a t ie n t  c o n tro ls  were a lso  a f fe c te d  by speed, and produced 

more e r ro rs  when th e  speed was in c re a se d .

The r e s u l t s  of the  measurement of re p e a tin g  in  Experim ent 14 

however may be in te rp re te d  to  support Y a tes ' h y p o th e s is . S ch izophren ics 

may have u t i l i z e d  th e  o p p o rtu n ity  p e rm itted  them to  re p e a t ,  in  o rder to  

de lay  th e  re sp o n se . I t  was shown in  Experim ent I 4  ( in  th e  slow , o rd in a ry  

and f a s t  p re s e n ta tio n  co n d itio n s) th a t  th e  f a s t e r  th e  s t im u li  were 

p re se n te d , th e  more re p e a tin g  was done by sch izophren ic  s u b je c ts ,  wherfeas 

th e  op p o site  was th e  case f o r  th e  non-psychotic  p s y c h ia tr ic  c o n tro l group.

I t  i s  p o s s ib le  th a t  th e  c o n tro l group, in  an e f f o r t  to  f a l l  in  w ith  th e  

tempo of th e  experim ent by m atching t h e i r  r a t e  of responding in  r e la t io n  

to  th e  r a te  o f s tim ulus p re s e n ta t io n , re p ea ted  le s s  ( th e reb y  using  le s s  

tim e to  produce th e  response) as the  speed of the s tim u li in c re a se d , 

and re p e a te d  more as th e  speed of th e  s t im u li decreased . The sch izophren ic  

su b je c ts  on th e  o th er hand, f in d in g  i t  im possib le  to  f a l l  in  w ith  th e  tempo 

of th e  experim ent, consequen tly  made every  a ttem pt to  d e lay  making a resp o n se , 

by re p e a tin g  th e  taped  s tim u li  more and more as th e  r a te  o f s tim u lus 

p re se n ta tio n s  was in c re a se d . I f  the p ro cessin g  of m a te r ia l tak es  an
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abnorm ally long time w ith  sch izophren ic  su b jec ts  as Y ates su g g es ts , 

making use o f a v a ila b le  mechanisms (su ch  as re p e a tin g ) to  g ive th e  

sch izo p h ren ic  more tim e to  p rocess th e  s tim u li i s  u n d e rs tan d ab le .

The r e s u l t s  concerning a d d itio n a l s tim u li can e i th e r  support o r 

r e fu te  th e  th e o ry  o f abnorm ally slow p ro cessin g  in  sch izo p h ren ia , 

dependirg on in te r p r e ta t io n .  On th e  one hand, a d d it io n a l  s t im u li  means 

more p ro cessin g  should  tak e  p la c e , in  which case one would expect reduced 

perform ance on ta sk s  w ith  a d d itio n a l s t im u li  g iven  to  sch izo p h ren ic s , 

i f  th e  s t im u li  a re  p rocessed  w ith  abnormal slow ness. On th e  o th e r  hand, 

th e  procedure o f adding s t im u li ,  w hether in  the  form of more a l te r n a t iv e  

words (a s  in  Experim ent 8) o r of i n s t a l l in g  l i s t s  o f words between th e  

item s (a s  in  Experim ent 9) ,  added tim e between re sp o n ses . Thus, although  

a d d it io n a l  s tim u li  were p re se n te d , th e re  was more tim e in  which to  p rocess 

th e  s t im u li .

The th eo ry  of abnorm ally slow stim u lus p ro cess in g  cannot, however, 

account f o r  th e  r e s u l t s  p e r ta in in g  to  overacceptance of m ainly a s so c ia te d  

words by sch izophren ic  p a t ie n ts ,  f o r  th e  same reason  th e  o th e r th e o r ie s  

d iscu ssed  above cannot account fo r  t h i s .  The p roposal of a slow r a te  

o f p ro cess in g  as a prim ary d e f i c i t  im p lies  th a t  t h i s  slow r a te  accounts 

f o r  th e  e r ro rs  made by sch izophren ic  su b jec ts  as th ey  a re  n o t ab le  to  

p rocess  m a te r ia l  in  time f o r  a c o rre c t resp o n se . I f  th i s  i s  so , then 

i r r e le v a n t  words should  have been b ad ly  p rocessed  ju s t  as a s so c ia te d  

w ords, and overacceptance e r ro rs  should  have been randomly d is t r ib u te d  

f o r  sch izophren ic  s u b je c ts .

In  th e  f i e l d  of language comprehension, i t  may be b e s t  to  co n sid er 

th e  th eo ry  of an abnorm ally slow p ro cessin g  r a te  n o t as a th e o ry , b u t 

r a th e r  as one f a c to r  in f lu e n c in g  language comprehension by sch izophren ic  

p a t ie n ts .  Schizophrenic su b je c ts  appear to  need more tim e f o r  p ro cessin g  

v e rb a l m a te r ia l than  c o n tro l s u b je c ts ,  b u t th i s  time f a c to r  may depend on
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o th e r f a c to r s ,  one of which b e in g  th e  a s s o c ia t io n a l  p rox im ity  of th e  

m a te r ia l  to  be p ro cessed .

In  1965, G atherco le  proposed an ex p lan a tio n  fo r  th e  h igh  scores 

f o r  n o n -re ta rd ed  sch izophren ic  p a t ie n ts  on t e s t s  o f o v e rin c lu s io n . The 

p ro posa l was th a t  th e se  t e s t s  a re  r e a l l y  m easuring th e  a b i l i t y  to  

r e s t r a i n  re sp o n ses , r a th e r  than  an o v e rin c lu s iv e  f a c to r .  H is ew was 

th a t  high scores on th e se  t e s t s  a re  given by su b je c ts  who continue to  

respond ( i . e .  con tinue  to  t a lk  on th e  proverbs t e s t ,  and con tinue  to  

s o r t  th e  o b je c ts  on th e  o b je c t c l a s s i f i c a t io n  t e s t  and on th e  o b je c t 

s o r t in g  t e s t )  and th a t  th i s  c o n tin u a tio n  to  respond i s  due to  o v erly  

f lu e n t  a s s o c ia t io n s .

The r e s u l t s  in  th i s  th e s is  support G-athercole* s explanation*  

S chizophrenic su b je c ts  were c h a ra c te r is e d  by e r ro rs  o f overaccep tance , 

r a th e r  than  e r ro rs  o f r e je c t io n  of the c o r re c t  word shown by  o th e r 

c o n tro l groups from the  l in g u i s t i c  community in  E xpem ent 1 , 

Schizophren ic  p a t ie n ts  continued  to  e x h ib it overacceptance in  a l l  the  

o th e r experim ents in v o lv in g  word re c o g n itio n , except Experim ent 4 , where 

th e  a l te r n a t iv e  words were i r r e le v a n t  to  th e  c o rre c t word.

G-athercole*s term  f o r  d esc rib in g  sch izophren ic  behav iou r on t e s t s  

o f o v e rin c lu s io n  i . e .  " flu en cy  of a sso c ia tio n "  was n o t used by him in  

th e  s t r i c t e s t  sen se , G-athercole a c tu a l ly  meant a la ck  of in l i ib i t io n  in  

respond ing , r a th e r  than  anyth ing  concerning a c tu a l  " a sso c ia tio n s"  as th e  

term  has been used in  t h i s  t h e s i s .  N e v e rth e le ss , G-athercole*s in tu i t i v e  

use of th e  word " a s so c ia tio n "  could  be a p p lie d  d e s c r ip t iv e ly  to  th e  

behav iour shoim by sch izophren ic  p a t ie n ts  in  th e  experim ents re p o rte d  in  

t h i s  th e s i s ,  who c e r ta in ly  e x h ib ite d  a flu en cy  of a s s o c ia tio n  by wrongly 

accep tin g  m ainly a s s o c ia tio n s  (a s  c o lle c te d  from normal su b jec ts )  to  the  

c o rre c t o b je c t noun.
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Two o th e r th e o r ie s  ex p la in in g  sch izophren ic  a b n o rm a litie s  were 

d e sc rib ed  in  th e  In tro d u c tio n ; th e  th e o ry  of s e r i a l  in v a lid a tio n  

proposed by B a n n is te r  and F ra n s e lla  ( I 965) ,  and th e  th eo ry  of f a u l ty  

lo g ic a l  thinlcing proposed by A r ie t i  ( 1966) and by  Von Domarus ( 1944) ,

The th eo ry  of s e r i a l  in v a l id a t io n  i s  a developm ental th e o ry , and 

l i t t l e  can be s a id  about i t s  u se fu ln ess  in  th e  l i g h t  of th e  experim ents 

conducted in  th i s  t h e s i s .  However, th e  "weakened concep tual s tru c tu re "  

a sc r ib e d  to  th o u g h t-d iso rd e red  sch izo p h ren ics  on th e  R ep erto ry  G rid 

(B a n n is te r , I 96O) i s  in  accordance w ith  the  weak boundaries o r  weak 

d is t in c t io n s  between a s so c ia te d  words proposed to  e x is t  f o r  

sch izo p h ren ics  in  t h i s  th e s i s .

The th eo ry  o f f a u l ty  lo g ic a l  th in k in g  in  sch izophren ia  was 

d e sc rib e d  by bo th  adheren ts  of th e  th eo ry  in  terms o f s y l lo g is t i c  

re a so n in g . Ty/o s tu d ie s  (Gottesman and Chapman, I 96O; and W illiam s, 196 4 ) 

which te s t e d  th e  th eo ry  by means of paper and p e n c il t e s t s  of s y l lo g is t ic  

reaso n in g  f a i l e d  to  confirm  th e  th e o ry , and th u s  t h i s  th eo ry  has n o t been 

very  p o p u la r. N e v e rth e le ss , A r ie t i* s  ( I 966) o b serv a tio n  th a t  

sch izo p h ren ics  make use of i s o la te d  segments and p a r ts  in  judging th e  

vrhole of a concep t, was e x h ib ite d  only  by th e  sch izophren ic  su b je c ts  and 

n o t by o th e r re p re s e n ta t iv e s  of th e  l in g u i s t i c  community in  Experim ent 1 

when th ey  e lab o ra te d  in  naming p ic tu r e s .  E lab o ra tio n  was a ls o  given in  

naming by  sch izophren ic  su b je c ts  in  Experim ents 2 and 10, However, 

e la b o ra tio n  of names was n o t only fragm entary  in  c h a ra c te r ,  b u t o ften  

in c lu d ed  what seemed to  be a s s o c ia tiv e  phenomena, and th i s  le d  to  th e  

in te r p r e ta t io n  th a t  th e  b a s is  o f e la b o ra tio n  of names was the  expression  

of th e  comprehensive d iso rd e r  in v o lv in g  a s s o c ia t io n s , as ex liib ited  by 

sch izo p h ren ic  su b jec ts  in  Experim ent 3*
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The Theory of Word B oundaries

The word boundary th e o ry , proposed e a r l i e r  in  t h i s  t h e s i s ,  f i t s  the  

r e s u l t s  found in  th e  s e r ie s  of experim ents conducted here  b e t t e r  than  

prev ious th e o r ie s .  This th eo ry  i s  no t meant as an o v e ra ll  ex p lana tion  

of sch izophren ic  behav iou r o u ts id e  language, and no a ttem pt to  ex p la in  

th e  perform ance by sch izo p h ren ics  in  s tu d ie s  m easuring phenomena o th er 

th an  language v a r ia b le s  i s  made.

The word boundary th eo ry  i s  based  on the  assum ption th a t  some tiling  

sep a ra te s  the  meaning of one word from ano ther word, and th a t  th in g  has 

been c a l le d  a boundary. The e x is ten c e  of boundaries serve d isc r im in a tio n  

between one word and ano ther and give words t h e i r  in d iv id u a l i d e n t i ty .

P sy c h o lo g ic a lly , th e  boundaries may be made up of s e r ie s  of dimensions 

re le v a n t to  d is tin g u is h in g  two w ords. F or example, given th e  words "h a tch e t"  

and "axe" to  match w ith  a p ic tu r e ,  n e i th e r  word can be r e je c te d  i f  th e  o b je c t 

p ic tu re d  g ives no in d ic a t io n  of s iz e ,  s in ce  s iz e  i s  th e  only re le v a n t

dim ension by which the  meanings of the  two words can be se p a ra te d . An ̂ xe

i s  a c tu a l ly  a la rg e r  v a r ie ty  of h a tc h e t ,  When no in d ic a t io n  of th e  s iz e  

o f th e  p ic tu re d  o b je c t i s  g iv en , th e se  two words can be reg arded  as synonyms,

o r id e n t ic a l  as f a r  as d is t in g u is h in g  dimensions a re  concerned, and a

m eaningful boundarjr cannot be dravm between them. In  f a c t ,  "axe" was one 

o f th e  "synonyms" o ften  accep ted  by normal su b je c ts  as w e ll as sch izophren ic  

su b je c ts  in  Experim ent 3 as th e  name of a p ic tu re  which was meant to  e l i c i t  

"h a tch e t"  as th e  c o rre c t re sp o n se . Since th e  p ic tu re  was d e f ic ie n t  in  

re p re se n tin g  th e  r e la t iv e  s iz e  of th e  o b je c t , th e  i n a b i l i t y  to  form a 

boundary between th e  two words i s  understandab le  and normal b eh av io u r.

However, th e  i n a b i l i t y  to  form a boundary between the  words "h a tch e t"  

and "wood" and th e  r e s u l t in g  acceptance of th e  two words as the  name of 

th e  p ic tu r e ,  i s  n o t e a s i ly  u n d ers tan d ab le , and i s  abnorm al, sch izophren ic  

b eh av io u r.
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Perhaps i t  can he more understandab le  i f  the"word s to re "  o r 

"vocabulary" can be imagined as organized  in  th e  form of a s s o c ia t io n a l  

netw orks. I f  a word s to re  e x i s t s ,  th e re  i s  some evidence tlm t i t  i s  

o rg an ised  in  t h i s  manner. Evidence of th is  o rg a n isa tio n  comes from 

s tu d ie s  of f r e e  a s s o c ia tio n  and from c o n d itio n in g  experim ents. When 

a normal person  i s  asked to  say  th e  words im m ediately coming to  mind 

given th e  s tim ulus word "ca t"  th e  person w i l l  n o t l i s t  types of c a ts  

( i f  t h i s  were so , i t  would len d  evidence th a t  the  word s to re  i s  b u i l t  

up by an o rg a n isa tio n  of c la s s e s  o f o b je c ts )  n o r w i l l  he g e n e ra lly  

l i s t  words v/hich rhyme w ith  c a t  ( i f  th i s  was so i t  would le n d  evidence 

th a t  th e  word s to re  i s  b u i l t  up by assonance o r phonetic  s im i la r i ty ) .  

In s te a d ,  a normal person  w i l l  express what has been c a l le d  " a s so c ia tio n s"  

to  th e  word c a t .  These a s s o c ia t io n s , although th ey  a re  in d iv id u a l and 

vary  from person  to  p e rso n ,a re  s im ila r  enough among normal persons f o r  

in v e s t ig a to r s  to  be ab le  to  l i s t  "common" and "uncommon" a s s o c ia t io n s ,

A norm al person* s a s s o c ia tio n s  a re  g e n e ra lly  m eaningfu lly  understandab le  

to  a second normal person . A sso c ia tio n s  a re  a lso  f a i r l y  c o n s is te n t in  

normal persons from one te s t in g  se ss io n  to  an o th er.

Evidence from co n d itio n in g  experim ents has been dem onstrated by 

L u ria  and Vinogradova (i9 5 9 ) who showed d i s t in c t  v a sc u la r  re a c t io n s  to  

words a s s o c ia te d  to  th e  co n d itio n ed  stim ulus word in  normal p e rso n s.

L e t us assume, th e n , th a t  th e  word s to re  i s  o rgan ised  on the  b a s is  

o f a s s o c ia t io n s ,  and th a t  a sso c ia te d  words have p ro x im ity , i . e ,  they  a re  

some m easurable d is ta n ce  a p a r t  from one an o th er in  th e  word s to r e .  I f  

t h i s  much can be assumed, then  some hypotheses can be  made about th e  

p rocess of s e le c t io n  from th e  word s to r e .

One might expect th a t  when a person  i s  re q u ire d  to  s e le c t  a word 

from th e  s to r e ,  neighbouring  words, or c lo se  a s s o c ia t io n s , a re  a lso  

a roused  ( th e  co n d itio n in g  experim ents by L u ria  and V inogradova, (1959)
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support th i s  h y p o th e s is ) , The aroused  neighbouring  a s s o c ia tio n s  must 

then  be r e je c te d  on some b a s is  b e fo re  th e  a p p ro p ria te  word can be 

s e le c te d .  The b a s is  on which aroused  a s so c ia tio n s  a re  r e je c te d  must be 

something which d is tin g u is h e s  words from one a n o th e r , and which has 

been term ed b o u n d a rie s .

Evidence from the  r e s u l t s  of th e  experim ents in  th i s  th e s i s  suggests . 

th a t  i t  i s  th e  fo rm ation  of boundaries  in  th e  s e le c t io n  p rocess where 

sch izo p h ren ic  p a t ie n ts  have d i f f i c u l ty .  T his d i f f i c u l ty  however i s  no t 

an " e x tra o rd in a ry  p ro c e ss" , i . e .  i t  i s  n o t something m y ste rio u s ly  

in te r j e c te d  in to  th e  thought p ro cesses  of sch izo p h ren ics  ak in  to  d isea se  

phenomena. I t  i s  more l ik e  a d e f ic ie n c y  which can be m anipulated  and 

under th e  r ig h t  c ircum stances can be avoided o r overcome.

An im p lic a tio n  from th e  r e s u l t  in  Experim ent 3 th a t  th e re  i s  a 

d i r e c t  r e la t io n s h ip  between a s s o c ia t io n a l  p rox im ity  (a s  measured on 

normal su b je c ts )  'and th e  l ik e l ih o o d  o f wrong acceptance by  sc h iz o p h re n ic s , 

i s  th a t  th e  o rg a n isa tio n  of. th e  word s to re  in  sch izophren ic  su b je c ts  i s  

s im ila r  in  a s s o c ia t io n a l  networks to  th a t  o f normal p e rso n s. Three o th e r 

s tu d ie s  (Cohen and Carahi, 1967; Johnson jet a l  1964; end Sommer ^  ^  

i 960) support t h i s  im p lic a tio n . Cohen auid Camlii found th a t  sch izophren ic  

l i s t e n e r s  were no d i f f e r e n t  from normal l i s t e n e r s  in  a word communication 

ta s k ,  a lth o u g h  sch izo p h ren ic  speakers were in f e r io r  to  norm als, Johnson 

e t  a l  found th a t  th e  percen tage  of popu lar responses f o r  sch izophren ics  

in  f r e e  a s s o c ia tio n  was h ig h ly  c o r re la te d  w ith  th e  percen tage o f popu lar 

responses o ffe re d  by normal s u b je c ts ,  even though sch izo p h ren ics  produced 

more uncommon a s so c ia tio n s  in  a d d itio n  to  common a s s o c ia t io n s , Sommer _et a l  

found th a t  sch izophren ics  were adequate judges of the  commonality of t h e i r  

oivn responses in  f r e e  a s s o c ia t io n .

I f  th e  a s s o c ia tio n  r e p e r to i r e  in  th e  word s to re  in  sch izophren ic  

su b je c ts  and normal su b je c ts  i s  s im ila r ,  then  th e  word s e le c tio n  p rocess
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i s  most p robab ly  where th e  d i f f i c u l t y  in  communication in  sch izophren ia  

i s  b ased .

The p rocess of word s e le c t io n  in v o lv es  th e  fo rm ation  of boundaries and 

th e  r e je c t io n  of the  surrounding  a s s o c ia t io n s ,  and th i s  p rocess  tak es  tim e . 

Some r e s u l t s  from th e  experim ents d esc rib ed  in  th i s  th e s is  im ply th a t  th e  

p rocess tak es  more tim e f o r  sch izo p h ren ic  su b je c ts  than  f o r  c o n tro l s u b je c ts .  

In  Experim ent 12 i t  was shoira th a t  when w r it te n  word a l te r n a t iv e s  were 

p re sen te d  in  a c o n tro l le d  time in te r v a l  o f one second p er word, more e rro rs  

were made by sch izo p h ren ics  than when th e  su b je c ts  had as much time as th ey  

wanted (v /ith in  reasonab le  l im i t s )  to  view the  s t im u l i .  The r e s u l t s  of 

Experim ent 14, which c o n tro lle d  th e  speed o f o ra l  command s tim u li  a lso  

showed th a t  tim e was an im portan t f a c to r  f o r  sch izo p h ren ic s; f a s t  s tim u li  

r e s u l t in g  in  more e r ro rs  than  slow ly p re sen te d  s t im u li .  Furtherm ore, 

sch izop liren ic  su b je c ts  in  Experim ent 14 appeared to  be a ttem p ting  to  slow 

up th e  evokation  of a response by  re p e a tin g  th e  s t im u li  in  in c re a s in g  

amounts as the  speed o f d e liv e ry  of th e  s t im u li  in c re a se d . I f  th e  p rocess 

of word s e le c t io n  tak es  more tim e f o r  sch izophren ic  p a t ie n ts  than  f o r  

c o n tro l p a t ie n t s ,  as i s  im p lied  by th ese  r e s u l t s ,  then  sch izophren ic  

p a t ie n ts  a re  p robably  having more d i f f i c u l ty  in  making t h e i r  s e le c tio n s  

th an  c o n tro l s u b je c ts .

The experim ents in to  sch izophren ic  language d esc rib ed  in  th e  f i r s t  

p a r t  of th e  In tro d u c tio n  can be exp la in ed  on th e  b a s is  of th e  th eo ry  o f 

word b o u n d arie s .

When th e  p rocess of s e le c t io n  from th e  word s to re  i s  d e fe c tiv e  due 

to  th e  i n a b i l i t y  to  form boundaries between a s so c ia te d  words, one v/ould 

expect th e  language of sch izophren ic  p a t ie n ts  to  be unusual o r b iz a r r e  as 

has been observed. I t  i s  l i k e ly  th a t  sch izophren ic  p a t ie n ts  have a 

continuous b a rrag e  of unbounded a s s o c ia t iv e  m a te r ia l  from the  word s to re  

im pinging on th e i r  a ttem p ts  a t  speech p ro d u c tio n .
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In v e s t ig a to r s  who have done re se a rc h  in to  the  a b e rra n t n a tu re  of 

sch izophren ic  speech have come up w ith  fo u r  main f in d in g s :

(1 ) sch izo p h ren ic  speech i s  l e s s  communicable than  normal speech;

( 2) sch izophren ic  su b je c ts  do n o t make use of co n tex tu a l cues as 

e f f i c i e n t l y  as normal s u b je c ts ;  ( 3 ) more unusual a s s o c ia tio n s  a re  

produced by sch izo p h ren ics  than  by normal su b je c ts  in  f r e e  a s s o c ia t io n ;  

( 4 ) weaker meanings of words a re  le s s  a v a ila b le  as responses by 

sch izo p h ren ics  than  by normal s u b je c ts .

A ll  of. th e se  f in d in g s  can be due to  th e  d i f f i c u l ty  in  th e  p rocess 

of word s e le c t io n  and boundary fo rm ation  and m aintenance. The language 

s tim u li  used in  the  experim ents which le d  to  th e  above f in d in g s  aroused 

a s s o c ia tio n s  from th e  word s to r e ,  and th e se  a s s o c ia tio n s  rem ained 

unbounded due to  th e  sch izophren ic  d i s a b i l i t y  in  t h i s  sp h ere , and due 

to  th e  la c k  of f a c to r s  which h e lp  th e  sch izophren ic  to  form word 

b o u n d arie s .

P r a c t ic a l  C onclusions

The m ajor aim of th i s  s e r ie s  of experim ents was to  d isco v e r the  

f a c to r s  which h e lp  and which impede communication w ith  and by 

sch izophren ic  p a t ie n t s .  Some p r a c t ic a l  r e s u l t s  have been found, which 

can be a p p lie d  by c l in ic ia n s  or persons who f in d  i t  n ecessa ry  to  

communicate v/ith sch izophren ic  p a t ie n ts ,  o r to  design  t e s t s  to  a sse ss  

t h e i r  beh av io u r. These can a lso  be regarded  as a l i s t  of th e  f a c to r s  

impeding or h e lp in g  the  fo rm ation  of word boundaries vd.th sch izophren ic  

p a t i e n t s ,  as w e ll as a l i s t  of in d ic a tio n s  and c o n tra - in d ic a t io n s  f o r  

language communication v/ith sch izophren ic  p a t i e n t s .
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1• Commimication w il l  be more su c c e ss fu l i f  s tim u li  a re  o ffe re d  under 

m u ltip le  choice c o n d itio n s , and le a s  su cc e ss fu l under s in g le  

choice o r open-ended c o n d itio n s .

2 . A la rg e  number of a l te r n a t iv e  cho ices w i l l  le a d  to  b e t t e r  

communication th an  a sm all number of a l te r n a t iv e  ch o ices .

3* R are ly  a s s o c ia te d  s tim ulus m a te r ia l v d l l  be b e t t e r  understood 

th an  c lo se ly  a s so c ia te d  stim ulus m a te r ia l .

if* Communication w i l l  be more su c c e ss fu l when a id s  to  boundary

fo rm ation  a re  p re s e n t, in  the form of l i s t s  o r d is c u s s io n , and 

le s s  su cc e ss fu l w ithou t such a id s .

3« W ritten  s tim u li  w i l l  be b e t t e r  understood than  spoken s t im u l i .

6 . Communication u sin g  a slow stim ulus p re se n ta tio n  w il l  be more

su c c e ss fu l th an  communication usin g  a f a s t  stim ulus p re s e n ta t io n .

7* The o p p o rtu n ity  to  re h e a rse  o r re p e a t s tim u li  w i l l  a id

communication vfhereas a la c k  of such o p p o rtu n ity  w i l l  impede 

communication.



226

APPENDIX A

Experim ent 1 .

P a r t  i .  Photographs of th e  s tim u lus p ic tu re s*

Table 1 , E rro rs  made under th e  m u ltip le  (m) and s in g le  (S) choice c o n d itio n s .

Table 2 . E r ro rs  made to  item s v/ith o b je c t nouns of one, two or th re e
s y l la b le s .

Table 3* E rro rs  made to  item s w ith  freq u e n t (A&) or ra re  (1 -10) o b je c t nouns.

Table 4® E rro rs  made to  item s where th e  o b jec t noun i s  a com posite word, and
to  item s where th e  o b jec t noun i s  a component of a com posite word.

Table 3 . O v era ll e r ro rs  f o r  each group.

Table 5A. S t a t i s t i c a l  comparison of groups on o v e ra ll  e r ro rs  made.

Table 6 , In c o r re c t  names given in  th e  naming ta s k .

Table 7» Types o f errorsm ade.

T able 7A« S t a t i s t i c a l  comparison of th e  h ig h e s t e r ro r  sco re  of each type 
w ith  th e  second h ig h e s t e r ro r  sco re , and th e  second h ig h e s t 
e r ro r  sco re  w ith  th e  th i r d  h ig h e s t e r ro r  sc o re , u s in g  th e  
W ileoxen T es t (W) and th e  Sign T est ( S ) .

Experim ent 2 .

P a r t  i i .  Photographs of th e  stim ulus p ic tu re s .

Table 8 , E rro rs  made under th e  m u ltip le  ( m) and s in g le  (S) choice c o n d itio n s .
e

Table 8A. P ro p o rtio n s  o f e r ro rs  in  Experim ents 1 and 2 under th e  m u ltip le  and 
s in g le  choice c o n d itio n s .

Table 9* E r ro rs  made to  item s w ith  o b je c t nouns of one, two or th re e  sy lla b le s ,

Table 10. E rro rs  made to  item s w ith  freq u e n t (AA) or r a r e  (1 -10) o b je c t nouns.

Table 11. In c o r re c t  names given in  th e  naming ta s k .

Table 12, Types of e r ro rs  made.

Table 12 A ,S ta t is t ic a l  comparison of th e  h ig h e s t e r r o r  sco re  of each type w ith  
th e  second h ig h e s t e r ro r  sco re , and th e  second h ig h e s t e r ro r  sco re
w ith  th e  th i r d  h ig h e s t e r ro r  sc o re , u sing  the  Wileoxen T est (W)
and th e  Sign T est ( S ) ,
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S ppend ix  A 
E x p erim en t 1 T ab le  1 .  E r r o r s  made upder the m u lt ip le  (k )  and s in g le  (S) c h o ic e  c o n d it io n s .

N No. o f  E r r o r s Mean No. o f E r ro rs S ta n d a rd D e v ia t io n s P r o p o r t io n s  o f 
E r r o r s

P - le v e l*  o f  d if f e r e n c e  
betw een M & 8

II S M S M S M 8

S c h iz o p h re n ic  8 s .

A c u te , 30 54 88 1.80 2^^ 1.55 2.15 .3000 .w # .01 W; .094 S.

C hron ic 30 65 87 2̂ W 1.79 2.17 .3622 XWV; .0^8.

Thought d is o rd e re d 28 , 81 118 2^9 4^2 2.99 3.87 .4821 .7023 .01 W; .002 S .

N o n -thoug iit d is o rd e re d 20 21 35 1 .05 1.75 1.01 1,61 .1750 .2916 N S.W; N 8 .  S .

P a ra n o id 18 28 50 1̂ & ZJ2 1.38 2.31 .2825 .05 W; .0118.

N o n -p a ra n o id 42 91 125 2 .17 2.98 1.70 2.07 .3613 .4960 ,0094  W -Test f o r  
l a r g e  groups

C o n tro l  Ss

N ormal a d u l t s 10 " 1 2 .10 .40 .40 .0167 N8^^ N8. ^

5 -y e a r  o ld  c h i ld r e n 10 21 21 2 ,10 2̂ m 1.22 1 .13 .3500 .3500 N S.W; N S . 8 .

D y sp h as ia s 10 34 36 3,40 3 .60 1.56 1,80 .5667 .6000 N8^^ N8. ^

Dem ented p a t i e n t s 10 36 54 3 .6 0 5.40 1.35 ,6 6 .6000 .9000 .01 ¥ ;  .040 8.

N o n -p sy o h o tic  
p s y c h ia t r i c  p a t i e n t s

10 0 0 0 0 0 0 0 0

* w -
8 -

W ileoxen T e s t  ( tw o - ta i l e d )  
S ig n  T e s t  ( tw o - ta i l e d )
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A ppendix A 
E xperim en t 1, T ab le  2 .  E r r o r s  made to  item s w ith  o b je c t  nouns o f  one , two o r  th r e e  s y l l a b l e s .

N N o. o f  E r r o r s  

1 - s y l .  2 - s y l . 3 - s y l

Mean No 

1 - s y l .
o f e r r o r s  

2-syl. 3 -s y l .

S tandard  D e v ia t io n s  
1 - s y l .  2 - s y l .  3 - s y l .

P r o p o r t io n s  o f  E r r o r s  
1 - s y l .  2 - s y l .  3 - s y l .

P - le v e l  * 
betw een 1 & 3

S c h iz o p h re n ic  Ss

A cute 30 40 53 49 1 .3 3 1 .77 1.63 1.35 .60 1 .20 .3333 .4416 .W # NS W; NS S

C hron ic 30 40 52 60 1 .33 1 .7 3 2XW 1.30 1X 8 1.43 .3333 XMO .01 W; .021 S

Thought d is o rd e re d 28 57 70 72 2 .04 2.50 2 ^ 7 .62 .48 .58 X # o .6428 NS W; NS s

N o n -th o u g h t d is o rd e re d 20 13 22 21 .65 1.10 1X5 .81 .62 .53 .1625 x ^ o NS W; NS 3

P a ra n o id 18 22 29 27 1 .22 1.61 1.50 1 .43 .81 1.11 .4027 .3750 NS W; NS S

N o n -p a ra n o id 42 58 76 82 1.38 1.81 1X5 1X 2 1.31 1X 8 .3452 .4880 .01 Wj .007 s

C o n tro l Ss

N orm al a d u l ts 10 0 0 3 0 0 .30 ■ 0 0 .45 0 0 .0750 NS W; NS s

5 - y e a r - o ld  c h i ld r e n 10 7 17 18 .70 1.70 1 .80 1.00 .78 .87 .1750 .4500 .01 W; .004 s

D y sp h as ic s 10 24 19 27 2.40 1.90 2X 0 1.20 1.30 1.00 .6000 NS W; NS 8

Demented p a t i e n t s 10 28 27 35 2.80 2.70 3X 0 .7 4 1X 0 .50 .7000 .6750 .8750 NS Wj .062 8

N o n -p sy ch o tio  
p s y c h ia t r i c  p a t i e n t s

0 0 0 0 0 0 0 0 0 0 0 0 0

W -  W ilcoxen T e s t  ( tw o - ta i le d )  
3 -  S ig n  T e s t  ( tw o - ta i l e d )
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Appendix A
Experiment 1 T ab le  3 .  E r ro r s  made to  item s  v /ith  f r e q u e n t (AA) o r  r a r e  (1 -1 0 ) o b je c t  nouns

N No.

AA
of E r ro rs  

1-10

Mean No, 

AA
of e r r o r s  

1-10
S ta n d a rd  D e v ia tio n s  

AA 1-10
P ro p o r tio n s  o f E r ro r s  

AA 1-10
P - le v e l  * of 
betw een AA & 
words

d if f e re n c e
1-10

S ch izo p h re n ic  Ss

A cute 30 50 42 1.67 1.40 1.21 1.14 .4166 .3500 NS W; NS S

C hronic 30 50 49 1.67 1.63 1.% 1.41 . 4166 .4083 NS W; NS s

Thought d is o rd e re d 28 66 67 2.36 2X9 1,41 1.06 X#2 .5982 NS . W; NS 8

N on-thought d is o rd e re d 20. 20 15 1.00 .75 .83 .78 .1875 NS W; NS s

P a m o id 18 29 23 1.61 1X8 1X2 1.16 .4027 .3190 NS W; NS S

N o n -p aran o id 42 71 68 1.69 1.62 1.36 1.31 .4047 NS W; NS s

C o n tro l Ss

Normal a d u l ts 10 2 1 .20 .10 .40 .30 .0500 .0250 NS W; NS s

5 -y e a r -o ld  c h i ld re n 10 11 23 1.10 2.30 .94 1.10 .2750 .5750 .05  W; .040 S

D ysphasics 10 23 24 2.30 2.40 1.10 1.01 .5750 .6000 NS W; NS s

Demented p a t i e n t s 10 32 29 3.20 2.90 .40 .83 .8000 .7250 NS W; NS s

N on-psycho tio  
p s y c h ia t r ic  p a t i e n t s

0 0 0 0 0 0 0 0 0

W -  W ilcox en T e s t ( tw o - ta i le d )  
S -  S ign  T e s t  ( tw o - ta i le d )
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Appendix A
Experiment 1

T ab le  4 .  E r ro r s  made to  item s  where th e  o b je c t  noun i s  a  com posite word,
and to  item s  where th e  o b je c t  noun i s  a  component o f a  com posite v/ord.

N Finger N^l F in g e rn a i l
No. Errors P ro p o r tio n No. e r ro r s P ro p o r tio n No. E r ro rs P ro p o rtio n

S ch izo p h re n ic  Ss

A cute 30 15 .5000 15 .5000 .5667

C hronic ' 30 6 .2000 5 .1667 21 XMO

Thought d is o rd e re d 28 12 12 .4286 17

N on-thought d is o rd e re d 20 4 .2000 6 .3000 15 .7500

P a ra n o id 18 4 .2222 4 .2222 13

N on-parano id 42 17 .4048 16 25 .6000

C o n tr o l  S s

Normal a d u l ts 10 0 0 0 0 0 0

5 -y e a r -o ld  c h i ld re n 10 0 0 1 .1000 7 .7000

D ysphasics 10 1 .1000 4 .4000 5

Demented p a t i e n t s 10 8 .8000 9 .9000 8 .8000

N on-psycho tic  
p s y c h ia t r ic  p a t i e n t s

10 0 0 0 0 0 0
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Appendix A
Experiment 1

T ab le  5 , O v e ra ll e r ro r s  f o r each group

N No. o f 
E r ro r s

Mean No. 
of e r r o r s

S tan d ard
D e v ia tio n s

P ro p o r tio n s  o f 
E r ro rs

S ch iz o p h ren ic  Ss

A cute 30 142 4 .7 3 2X 8 X% 4

C hronic 30 152 5 .0 7 3.17 .4500

Thought d is o rd e re d 28 199 7.11 3X 8 .5922

N on-thought d is o rd e re d 20 56 2.80 1X8 .2333

P a ra n o id 18 78 4X 3 3 J 6 .3611

N on-parano id 42 216 5 .1 4 3 J 5

C o n tro l Ss

Normal a d u l ts 10 3 .30 .45 X%0

5 -y e a r -o ld  c h i ld re n 10 42 IhXO 2.35 .%oo

D ysphasics 10 70 7 .00 3X9 .5833

Demented p a t ie n t s 10 90 9X 0 1.34

N on-psycho tic  
p s y c h ia t r i c  p a t i e n t s

10 0 0 0 0
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Table ^A, S t a t i s t i c a l  comparison of groups 
on o v e ra ll  e r ro rs  made

Comparison of G-rouns

A cute sch izo p h ren ics  and normal a d u lts

A cute sch izo p h ren ics  and 5 -y e a r-o ld  c h ild re n

A cute sch izo p h ren ics  and dysphasics

Acute sch izo p h ren ics  and demented p a t ie n ts

A cute sch izo p h ren ics  and non-psycho tic  
p s y c h ia tr ic  p a t ie n ts

P - le v e l  u s in g  th e  Mann W hitney 
TJ-Test C tw o -ta iled ^

.0021

NS

NS

.0023

.0020

Chronic sch izop liren ics  and normal a d u lts

Chronic sch izo p h ren ics  and 5 -y e a r-o ld  c h ild re n

Chronic sch izo p h ren ics  and dysphasics

Chronic sch izo p h ren ics  and demented p a tie n ts

Chronic sch izo p h ren ics  and non-psycho tic  
p s y c h ia tr ic  p a t ie n ts

.0020

NS

NS

.0202

.0020

A cute and chron ic  sch izophren ics

Thought d iso rd e re d  and non-thought d iso rd e red  
sch izo p h ren ics

NS

.0262

P arano id  and non-paranoid  sch izo p h ren ics NS
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Table 6 . In c o r re c t  names given in  th e  
naming ta s k .

S ch izophren ic  Ss

N N o .in c o rre c t 
names

Mean No. 
In c o r re c t
Names

S tandard
D ev iations

P ro p o rtio n s  
o f in c o r re c t  
names

Acute 30 12 ,40 • 63 •0333

Chronic 30 29 •97 1.32 .0822

Thought d iso rd e red 28 31 1.11 1.39 .0922

N on-thought d iso rd e red  20 6 •30 .21 .0230

P arano id 18 -, 11 •61 1.73 .0310

N on-paranoid 42 30 •71 .90 •0393

C on tro l Ss

Normal a d u lts 10 0 0 0

5-y e a r-o ld  c h ild re n 10 41 4.10 2.63 •3444

D ysphasics 10 66 6,60 3.73 •3300

Demented p a t ie n ts 10 73 7.30 2.20 .6250

N on-psychotic 
p s y c h ia tr ic  p a t ie n ts 10 0 0 0 0
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T able  7 .  Tjrpes* o f e r r o r s  made

N No. o f E r ro r s Mean No. o f E r ro rs S tandard  D e v ia tio n s P ro p o r tio n s  o f  E r ro r s Friedm an
(a ) (b ) (c ) (a ) (e ) ( a )  I (b) ( 0) (a) (e ) (a ) (b ) (0) (a ) ( e ) (a ) (b ) (c ) (a ) (e ) P - le v e l

S ch izo p h ren ic  Ss

A cute 30 60 45 112 5 25 2 .00]1.50 3.73 .17 .83 1X4 1.01 2X6 .48 .66 .0835 X%l6 .M# .0694 .001

C hronic 30 71 66 163 32 16 2X7 2.20 5.43 1X7 .53 1.44 1.57 2.68 1.40 .67 .0986 .0917 .0444 .0444 .001

Thought d is o rd e re d  28 70 60 164 29 20 2X0 2 .1 4 5X6 1X4 .71 1X2 1X2 2.88 1.0 .64 .1017 .0895 .2440 XW2 .0595 .001

; N on-thought 
d is o rd e re d

20 33 27 71 4 11 1.65 1.35 3.55 .20 .55 .92 1X0 1X9 .48 .59 .0688 .0565 XW9 .0085 .0458 .001

P a ra n o id 18 30 45 3 12 2.17 1.67 2.50 .17 .67 1.10 1.01 1.87 .48 . 64. .1174 X#5 X%3 .0090 .0555 NS (p<.l)

; N on-parano id 42 92 81 250 34 53 2X9 1.93 5.48 .81 1.26 1.47 .99 2.70 «66 1.10 .0912 XM5 X#2 .0537 .0525 .001

C o n tro l Ss

Normal a d u l ts 10 0 0 2 0 1 0 0 .20 0 .10 0 0 .40 0 .30 0 0 0 .0020 NS

5 -y e a r -o ld
c h i ld re n 10 4 11 7 4 27 .40 1.10 .70 .40 2X0 .66 2,38 «64 .66 1.38 .0167 .0458 .0291 .0167 .2250 .001

D ysphasics 10 17 16 25 13 53 1.70 1.60 2.50 1.30 5X0 1.95 1X0 2X6 2.68 3.03 .0708 .0542 .4417 .001

Demented p a t i e n t s 10 18 33 65 31 36 1 .80 3 .30 6.50 3.10 3 X0 1.28 1.84 2X8 2X8 2.05 .0750 .1375 .2708 .1291 .3000 .001

N on-psycho tic
p s y c h ia t r ic
p a t i e n t s

10 0 0 0 0 b 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

'

(a )  -  p h o n e t ic a l ly  s im i la r  a t  th e  b e g in n in g  o f th e  vford 
(b1 -  p h o n e t ic a l ly  s im i la r  a t  th e  end o f  th e  word 
fc )  -  r e l a t e d  i n  meaning
(d ) -  i r r e l e v a n t
( e )  -  r e j e c t i o n  o f th e  c o r r e c t  word
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Table 7A. S t a t i s t i c a l  comparison of th e  h ig h e s t 
e r ro r  score of each type* w ith  th e  
second h ig h e s t e r ro r  sc o re , and th e  
second h ig h e s t e r ro r  score  w ith  th e  
th i r d  h ig h e s t e r ro r  sco re , u sing  th e  
W ileoxen T est (W) and the  Sign T est (S)

Comparison of 
Types of E rro rs

■ ---------- 1 ............ ■ ; - i .........  ,
P - le v e ls  C tw o -ta ile d )

(e )  and ( c (b)and(c)(c )  and (a ) (a )  and (b ; (e )  and (b )

S ch izophren ic  Ss 

Acute .01 W 
.002 S

NS ¥
NS S

C hronic .01 ¥  
.002 S

NS ¥  
NS 8

Thought d iso rd e red .01 ¥  
.002 S

NS ¥  
NS S

N on-thought d iso rd e re d .03 ¥  
.042 S

NS ¥  
NS S

------ --
P aran o id

N on-Paranoid

NS ¥  
NS S

NS ¥  
NS 8

.01 ¥  

.002 S
NS ¥

C on tro l Ss 

Normal a d u lts  ^

3 -y e a r-o ld  c h ild re n

D ysphasics

- " — ........ ■ ■■'-'• • • -■ - ..... -..——
.01 ¥  
.002 S

NS ¥  
NS S

NS W 
NS S

;or"¥
.002 S

NS ¥  
NS S

NS ¥  
NS S

Demented p a t ie n ts .01 ¥  ■ 
.002 8

N on-psycho tic  
p s y c h ia tr ic  p a t ie n ts

1

* Types; p h o n e tic a lly  s im ila r  a t  th e  beg inn ing  of th e  word 
p h o n e tic a lly  s im ila r  a t  th e  end o f th e  word 
r e la te d  in  meaning 
i r r e le v a n t
re je c t io n  of th e  c o rre c t word
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E xperim en t 2 T ab le  8 . E r r o r s  made u nder th e  m u lt ip le  ( m) and  s in g le  (S ) c h o ic e  c o n d itio n s

N

E r r o r s  

11 S

Mean No. 
o f  E r r o r s

M S

S tan d a rd
D e v ia tio n s

M 8

P r o p o r t io n  
o f  E r r o r s

M 8

p - le v e l*
betw een

8

S c h iz o u h re n ic  Ss 

A cu te 20 6 27 .30 1.35 .54 1.17 .1000 .4500 .01 W; .006 S

C h ro n ic 20 15 28 .75 1.40 .64 1.30 .2500 .4666 .02 ¥ ; .012 s

Thought d is o rd e re d 17 16 38 .94 2X 3 .80 1X 4 .3137 .7450 .01 W; .004 s

N on-though t d is o rd e re d 13 1 6 .08 .46 .26 «46 .0256 .1537 NS W; NS s

P a ra n o id 13 7 18 .53 1X 8 .64 1.25 .1794 .4615 .02 W; .008 s

N o n -p a ra n o id 27 14 37 .51 1.70 .73 1 .4 4 .1728 .4569 .01 ¥ ; .004 s

¥  -  V /ilcoxen T e s t ( tw o - ta i l e d )  
S -  S ig n  T e s t  ( tw o - ta i l e d )
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Table 8A: P ro p o rtio n s  of e r ro rs  in  Experim ents
1 and 2 under the  m u ltip le  and s in g le  
choice co n d itio n s

237

M u ltip le  

Exp. 2

co n d itio n  

Exp. 1

S in g le  C ondition  

Exp. 2 Exp. 1

Schizophren ic  Ss

Acute .1000 ,3000 .4500 . ,4 8 8 9

Chronic .2500 .3622 .4666 .4722

Thought d iso rd e re d .3137 .4821 .7450 .7023

N on-thought d iso rd e red .0256 .1750 ,1537 .2916

P arano id .1794 .2825 .4615 .4629

N on-paranoid ,1728 .3613 .4569 .4960
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E xperim ent 2 T ab le  9 . E r ro r s to  item s vd th  o b je c t  nouns o f one , tvro o r  th re e  s y l la b le s

N Number o f E r ro rs

1 -  2— 3~ 
s y l .  s y l .  s y l .

Mean No. o f E r ro rs

1 -  2 -  3“ 
s y l .  s y l .  s y l .

....................... .....
S tan d a rd  D e v ia tio n s

1 -  2 -  3—
s y l.  s y l . s y l .

P ro p o rtio n s  o f E r ro rs

1 — 2— 3“ 
s y l .  s y l .  s y l .

P - le v e l
betw een 1 & 3 s y l la b le  
words

S ch izo p h re n ic  Ss

A cute 20 11 7 15 .65 .35 .75 .80 .48 .76 .2750 .1750 .3750 NS

C hronic 20 15 11 17 .75 .65 .85 .59 .70 .3750 .2750 .4250 NS

Thought d is o rd e re d 17 21 13 20 1X3 .76 1.17 .81 .5 4 .70 .6176 .5882 NS

N on-thought d is o rd e re d 13 1 2 4 .08 .15 .31 .26 .1 4 .60 .0385 .0769 .1538 NS

P a ra n o id 13 10 6 9 .77 .46 .69 .80 .50 .72 .3850 .2307 .3462 NS

N o n -p a ran o id 27 16 12 23 .59 .4 4 .85 .78 .56 .75 .2963 .2222 .4259 NS
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E xperim ent 2 Table 1 0 , E r ro r s made to  item s T /ith  f r e q u e n t (AA) o r  r a r e J - I O )  o b je c t nouns

No. o f  E r ro rs Mean Nc . o f  E r ro rs S tan d ard  D e v ia tio n s P ro p o rtio n s o f E r ro rs P - le v e l

N AA 1-10 AA 1-10 AA 1-10 AA 1-10
betw een AA and 
1-10 words

S ch izo p h ren ic  Ss 

A cute 20 14 19 .70 .95 .71 .85 .2333 NS

C lironic 20 20 23 1 .00 1.15 1 .14 1.15 .3333 .3833 NS

Thought d is o rd e re d 17 26 28 1.53 1^4 ,8 4 1X0 .5098 .5490 NS

N on-thought d is o rd e re d 13 1 5 .08 .38 .84 .60 .0256 .1282 NS

P a ra n o id 13 10 15 .77 1.15 1 .02 1X3 .2560 .3846 NS

N on-parano id 27 24 27 .88 1X0 .88 1.25 .2962 .3333 NS
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Table 11, In c o r re c t  names given in  th e  
naming ta sk

N No, in c o r re c t  
names

P ro p o rtio n s  
of in c o r re c t  
names

S chizophren ic  Ss 

A cute 20 4 .0330

Chronic 20 5 ,0416

Thought d iso rd e red 17 6 .0388

N on-thought d iso rd e red 13 1 .0128

P arano id 13 4 .0312

N on-paranoid 27 5 .0308
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E xperim ent 2 T ab le  12. Types* o f  e r ro r s  made

N No. o f  E r ro r s Mean No. o f E r ro r s S tandard  D ev ia tio n s P ro p o rtio n s of E r ro rs Friedm an
P - le v e l

( a ) (b ) ( ° ) (a) (e ) (a ) (b ) ( c ) (a) (e ) (a ) (b ) (c ) (a ) (e ) ( a ) (b ) (c ) (d ) (e )

S c h izo p h ren ic  Ss

A cute 20 10 5 32 5 5 .50 .25 1 .60 .25 .25 ,86 .53 1.71 .53 .53 .0412 .0208 .1333 .0208 .0104 i m ( p < X )

C hronic 20 26 17 47 15 5 1.30 .85 2 .35 .75 .25 1.67 1.31 2X 7 1.57 .62 .1083 .0708 .1959 .0104 .02

Thought d is o rd e re d  17 31 20 62 20 4 1X 2 1.17 3 .64 1.17 .23 1.62 1.33 2.15 1.61 .57 .1519 .0980 .3039 .0098 .001

N on-thought 
d is o rd e re d

13 1 0 6 0 1 .07 0 .46 0 .07 .26 0 1 X 8 0 «26 0 .0384 0 .0032 NS

P a ra n o id 13 11 5 25 4 3 .8 4 .38 1 X 2 .30 .23 1.28 .73 2 J 6 .82 .5 7 .0705 .0320 .1602 X # 6 .0096

N o n -p a ran o id 27 25 17 54 16 7 .92 .63 2 .00 .59 .25 1.43 1.15 1 .8 4 1.34 .58 .0524 .1667 X # 3 .0108 .02

* ( a )  -  p h o n e t ic a l ly  s im i la r  a t  th e  b e g in n in g  o f th e  v/ord
(b )  -  p h o n e t ic a l l y  s im i la r  a t  th e  end o f th e  word 
i c )  -  r e l a t e d  in  meaning
(d )  -  i r r e l e v a n t
( e )  -  r e j e c t i o n  o f th e  c o r r e c t  word
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Table  12A, S t a t i s t i c a l  comparison of th e  h ig h e s t e r ro r  
sco re  of each type w ith  th e  second h ig h e s t 
e r ro r  sc o re , and th e  second h ig h e s t e r ro r  
sco re  w ith  th e  t h i r d  h ig h e s t e r ro r  sc o re , 
u sing  th e  W ilcoxen T est (w) and th e  
Sign T est (s)
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Comparison 
o f Types o f 
E r ro rs

P - le v e ls  ( tw o - ta ile d )

(c )  and (a )  (a )  and (b)

Sch izophren ic  Ss

Acute .01 W NS ¥
.002 S NS S

Chronic .01 W NS ¥
, .002 8 NS (p <  . 070) S

T hough t-d iso rdered .01 ¥ NS ¥
.002 S .022 S

N on-thought d iso rd e red NS ¥ NS ¥
NS S NS S

P aran o id .02 ¥ NS
/.Ol6 8 NS (p< . 062) S

N on-paranoid .01 ¥ NS ¥
.002 S NS 8
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Experim ent 3 .

Table 1 • E r ro rs  made by accep tin g  words of vary ing  a s s o c ia t io n a l  
p ro x im ity .

Table 2 , E r ro rs  made under th e  m u ltip le  (m) and s in g le  (S) choice 
c o n d itio n s .

Table 3 . E r ro rs  made by accep tin g  words of vary ing  a s s o c ia t io n a l  
p rox im ity  under th e  m u ltip le  choice c o n d itio n .

Table 4 , E r ro rs  made by accep tin g  words of vary ing  a s s o c ia t io n a l  
p rox im ity  under th e  s in g le  cho ice  c o n d itio n .

Experim ent 4 .

Table 5* E r ro rs  made under the  m u ltip le  (m) and s in g le  (S) choice 
c o n d itio n s .
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Appendix B

Experiment 3 T ab le  1 . E r r o r s  made b y  a cc e p tin g  words o f  v a ry in g  a s s o c ia t io n a l  p ro x im ity

N No.

1 s t

) f  E r  

2nd 3rd 4 th R are

P ro p o r tio n s  o f  E r ro rs  

1 s t  1 2nd 1 3 rd  14 th R are

Friedm an
P - le v e l

P - le v e l  ** betw een 
common and r a r e  
a s s o c ia t io n s

A l l  s c h iz o p h re n ic s 20 135 102 77 59 93 .3750 .2833 .1639 .0646 .001 .01

A cute 10 80 60 46 30 41 »4444 .2556 .1667 .0569 .001 .01

C hron ic 10 55 42 31 29 52 .3056 .2333 .1722 .1611 .0722 .001 .01

Thought d is o rd e re d 14 100 78 57 46 78 .3095 .2262 .1825 .0774 .001 .01

N on-though t d is o rd e re d 3 12 10 5 5 6 .2222 .0926 .0926 .0278 NS NS

P a ra n o id 5 26 12 16 6 9 .1333 .0667 .0250 .02 .01

N on-pa rano id 15 109 90 61 53 84 .3333 ^#9 .1963 .0778 .001 .01

N o n -p sy ch o tic  
p s y c h ia t r i c  p a t i e n t s

15 7 0 7 1 1 0 .0037 .0009 NS .01

Normal s u b je c ts 20 21 8 10 . 3 3 ^#3 .0222 .0278 .0083 .0021 .01 .01

1 s t  -  f i r s t  c lo s e s t  a s s o c ia t io n  
2nd -  second  c lo s e s t  a s s o c ia t io n  
3 rd  -  t h i r d  c lo s e s t  a s s o c ia t io n  
4 th  -  f o u r th  c lo s e s t  a s s o c ia t io n  
R are  -  r a r e  a s s o c ia t io n s

** u s in g  th e  W ilcoxen T e s t  ( tw o - ta i l e d )
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A ppendix B 
E xperim ent 3 T ab le  2 , E r r o r s  made under th e  m u lt ip le  (M) and s in g le  ( s )  ch o ice  c o n d itio n s

N No o f E r ro r s Mean No. o f  
E r r o r s

S tan d a rd
D e v ia tio n s

P ro p o r tio n s  
o f E r ro rs

p - .ev e l * betv/een M & S

M S M s M S M 8

Schizophrenic S s .

A cute 10 43 72 4J0 7 .2 0 6.19 3^0 .8000 .01 W; .004 8

C hron ic 10 31 60 3J0 6.00 6 .1 4 6^a .3444 .6667 .01 ¥ ; .002 S

Thought d is o rd e re d 14 55 98 3^^ 7^0 7^9 5.31 .4365 .01 V; .002 S

N on-though t d is o rd e re d 3 6 15 2̂ W 5 .0 0 2.30 3.46 .2222 .5556 NS ¥ ; NS S

P a ra n o id 5 9 30 1 .80 6̂ m 2ja 3^^ NS W; .031 s

N on-parano id 15 63 102 4.20 6.80 8.88 8.24 .4667 .7556 .01 W; .001 s

N on-p sy ch o tic  
p s y c h ia t r i c  p a t i e n t s

15 10 2 .67 ,13 1^9 1^7 .0741 NS ¥ ; NS s

Normal s u b je c ts 20 13 22 .65 1.10 3̂ H lh,51 .0722 .1222 NS ¥ ; NS s

* ¥  -  W ilcoxen T e s t ( tw o - ta i le d )  
S -  S ig n  T e s t  ( tw o - ta i le d )
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A ppendix B 
E xperim en t 3 T ab le  3 .  E r ro r s  made by  a c c e p tin g  words o f  v a ry in g  a s s o c ia t io n a l  p rox im ity*  

u n d er th e  m u lt ip le  cho ice  c o n d itio n

No. 

1 s t

o f E r  

2nd 3rd 4th R are

P ropor 

1 s t

fcions of 

2nd

I r r o r s

3rd 4th R are

P - le v e l  ** betw een 
common and r a r e  
a s s o c ia t io n s

S c h iz o p h re n ic  Ss 

A cute 10 24 18 11 9 9 .2667 .1222 .1000 ^#0 .01

C hronic 10 17 14 11 10 18 .1889 .1556 .1222 .1111 .01

Thought d is o rd e re d 14 29 24 I d 16 25 .2302 .1270 J270 ^ W 6 .01

Non-thought d is o rd e re d 3 4 2 2 1 1 .0741 .0370 .0093 NS

P a ra n o id 5 6 1 3 0 1 .1333 .0222 .0667 0 .0056 NS

N on-parano id 15 59 31 19 19 26 .4370 .2296 .1407 .1407 .0481 .01

N on-p sy ch o tic 15 5 0 5 0 1 .0370 0 .0370 0 .0019 NS
p s y c h ia t r i c  p a t i e n t s  

Normal s u b je c t s . 20 9 3 2 2 0 .0500 .0111 .0111 0

1 s t -  f i r s t  c lo s e s t  a s s o c ia t io n  
2nd -  second c lo s e s t  a s s o c ia t io n  
3 rd  -  t h i r d  c lo s e s t  a s s o c ia t io n  
4 th  -  fo u r th  c lo s e s t  a s s o c ia t io n  
R are -  r a r e  a s s o c ia t io n s

** u s in g  th e  W ileoxen T e s t ( tw o - ta i le d )



APPENDIX B

Experiment 3

Table 4

247

Appendix B 
Experiment 3 T ab le  4 .  E r ro r s  made by  a c c e p tin g  words o f varying a s s o c ia t io n a l  p rox im ity*  

tinder th e  s in g le  cho ice  c o n d itio n

No. of 

1s t

E r r

2nd

ors

3rd 4 th R are

P ro p o r

1s t

t io n s  0 

2nd

f  E r ro r s  

3rd 4 th R are

P - le v e l  **
betw een common and 
r a r e  a s s o c ia t io n s

S c h iz o p h re n ic  Ss 

A cute 10 56 42 35 21 32 .6222 «4667 l̂%9 .2333 ^#9 .01

C hronic 10 38 28 20 19 34 .4222 .3111 .2222 .2111 .01

T hought d is o rd e re d 14 71 52 42 30 53 .5635 .4127 .3333 .1052 .01

N o n -th o u g h t d i  s o rd e re d 3 8 8 3 4 5 .2963 .2963 .1111 NS

P a ra n o id 5 20 11 13 6 8 .4444 .2444 .2889 .1333 .0444 NS

lio n -p a ra n o id 15 74 59 42 34 58 .5481 .4370 .3111 .1074 .01

N on-psycho tio 15 2 0 3 1 0 .0148 0 .0222 ^ ^ 4 0 NS
p s y c h ia t r i c  p a t i e n t s  

Normal s u b je c ts 20 12 5 8 1 3 .0667 .0278 .0042 NS

* 1st - first closest association 
2nd - second closest association 
3rd - third closest association - 
4th - fourth closest association
Rare - rare associations

** using the Wilcoxen Test (two-tailed)
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Appendix B
Experiment 4 T ab le  5 .  E r ro r s  made under th e  m u lt ip le  (m) and single (S ) c o n d itio n s

N No
E r
M

. o f  
r o r s  
S

Mean 
of E
M

No.
r r o r s

8

S tan d a rd  
D e v ia tio n s  
M 1 S

Propo
E r r o r
M

é tio n s  o f  
s

S

P - le v e l
betw een
M&S

S ch iz o p h re n ic  Ss 

A cute 10 0 3 0 .30 0 1.51 0 .0500 NS

C hronic 10 1 4 .10 .40 .18 1 .77 .0167 .0667 NS

T hought d is o rd e re d 11 1 6 .09 .55 .51 1.96 .0152 NS

N on-though t d is o rd e re d 6 0 1 0 .17 0 .96 0 NS

P a ra n o id 10 1 3 .10 .30 .5 6 1 .6 4 .0167 .0500 NS

N on -p aran o id 10 0 4 0 .40 0 .88 0 .0667 NS

Normal s u b je c ts 20 1 0 .05 0 .22 0 .0083 0 NS
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Experim ent 7 .

Table 1 « E r ro rs  made under the  p o in tin g  (P) co n d itio n  and under th e  saying  
(S) c o n d itio n .

Table 2 , Types o f e r ro rs  made under th e  p o in tin g  (P) c o n d itio n s  and under 
th e  saying  (s) c o n d itio n .

Experim ent 8 .

Table 3 , E r ro rs  made under th e  m u ltip le  choice co n d itio n  w ith  two, f iv e  
and n ine  a l te r n a t iv e s  o ffe re d .

Table A* E rro rs  made under th e  s in g le  choice co n d itio n  w ith  two, f iv e  and 
n ine  a l te r n a t iv e s  o ffe re d .

Experim ent 9 *

Table 3» E rro rs  made under th e  fo u r  co n d itio n s  in v o lv in g  ads to  boundary 
fo rm atio n .

Table 3A, S t a t i s t i c a l  comparison between th e  most d i f f i c u l t  co n d itio n  and 
th e  second most d i f f i c u l t  c o n d itio n , and comparisons between 
th e  o th e r  c o n d itio n s , u sing  The W ilcoxen T es t (w) and th e  
Sign T est ( S ) ,

Table 6 , A sso c ia tio n a l p rox im ity  under fo u r  co n d itio n s  in v o lv in g  a id s  to  
boundary fo rm atio n .
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Appendix C
Experiment 7 T ab le  1 . E r r o r s  made under th e  p o in tin g  (P ) c o n d itio n  and under th e  

say in g  (S ) c o n d i t io n .

No. o f 
E r r o r s

Mean No. 
o f  E r ro rs

S ta n d a rd
D e v ia tio n s

P ro p o rtio n s  
o f E rro rs

P - le v e l  » 
between P & 8

N P S P S P 8 P S

S ch iz o p h re n ic  Ss

A cute 10 56 45 5 .6 0 4̂ W 2.63 3^0 .6222 .5000 N8 ’ff; ^  S

C hronic 10 38 37 3 .80 3J% 2.85 2 JÜ .4111 NS W; NS S

Thought d is o rd e re d 16 77 63 iw81 3^0 2^5 3.25 .5347 N3 W; ^  S

N on-thought d is o rd e re d 2 14 10 7 .0 0 5̂ W 2.0 0 4 .0 0 .5555 NB NS S

P a ra n o id 6 33 24 5JW 4̂ W 2 M̂ 3^^ .6111 .W44 NS V; M 3

N on-parano id 14 61 51 4 .3 5 3 .6 4 2 K̂ 3^^ .4841 .4047 NS W; NS 8

A ll  s c h iz o p h re n ic s  
NS W; NS 8

* M -  W ilcoxen T e s t ( tw o - ta i le d )  
S -  S ign  T e s t ( tw o - ta i le d )
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Appendix C
Experiment %

T ab le  2 . Types * o f  e r r o r s  made under th e  p o in t in g  ( ? )  c o n d itio n s  and under th e  
say in g  (S ) c o n d itio n

No, o f  E r ro r s P ro p o r tio n s  of E r ro rs

N
(b ) (c)) .(.a) (e ) (a ) ! ( c ) (a) (e )

Friedm an
P - le v e l

P '8 P 8 P s p s P s P S p 8 i - p - 8 T ■"S'" ....T .... ~ "S P j 8

S ch iz o p h re n ic  Ss
!

A cute 10 19 20 15 13 76 58 3 2 5 3 .0527 .0555 ^W7 .0561 .2111 .1611 .0083 .0056 .0139 .0083 .02 NS

C hronic 10 17 13 12 6 42 47 7 2 7 3 .0472 .0561 .0333 .0167 .1167 .1306 .0194 .0056 .0194 .0083 .05

Thought d is o rd e re d  16 32 32 26 18 94 90 10 4 8 4 .0556 .0556 .0451 .0513 .1632 .1563 .0174 .0069 .0139 .0069 .05

N on-thought
d is o rd e re d

2 4 1 1 1 22 15 0 0 2 0 .0556 .0139 .0159 .0139 .3056 .2083 0 0 .0278 0 NS NS

P a ra n o id 6 9 11 10 6 42 33 6 3 2 1 .0417 .0509 .0463 .0278 .1944 .1528 .0278 .0139 .0093 .0046 NS NS

N on -p aran o id 14 27 22 17 13 76 72 4 1 10 5 .0536 .0437 .0337 .0258 .1508 .1429 .0079 .0198 .0198 .0099 NS

A ll  E

.05

NS

ch iz o p h re n ic s
.05

*  (a) p h o n e t ic a l l y  s im i la r  a t  th e  b eg in n in g  o f th e  word
(b )  p h o n e t ic a l l y  s im i la r  a t  th e  end o f  th e  word
(c )  r e l a t e d  i n  meaning
( d) i r r e l e v a n t
( e )  r e j e c t i o n  o f  th e  c o r r e c t  word
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Table 3* E rro rs  made under th e  m u ltip le  choice 
co n d itio n  id-th tu o , f iv e  and n ine  
a l te r n a t iv e s  o ffe re d

N

No.

two

of Ei 

f iv e

'ro rs

n ine

Propoi

two

't io n s  0: 

f iv e

fS rro rs

n ine

Eriedman
P -^ev e l

A ll
sch izo p h ren ic s 20 14 21 29 .2353 .0875 .0604 .01

Acute 10 8 12 17 .2667 .1000 .0708 .02

Chronic 10 6 9 12 .2000 .0750 .0300 NS

Thought 9 9 12 1 6 .3333 .1111 .0741 .01
d iso rd e re d

Non-thought 8 2 5 6 .0834 .0321 .0313 NS
d iso rd e red

P arano id 6 4 6 9 .2222 .0833 .0230 NS

N on-paranoid 14 10 15 20 .2381 .0893 .0395 NS
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Table 4 . E rro rs  made under th e  s in g le  choice 
co n d itio n  w ith  two, f iv e  and n ine 
a l te r n a t iv e s  o ffe re d

N  i
!

No. 

two j

of Br 

f iv e

ro rs

n ine

Proper

two

tio n s  0 

f iv e

f  E rro rs  

n ine

Friedman
P - le v e l

A ll
sch izo p h ren ics

r

20 21 37 63 .3500 .1541 .0895 .01

Acute 10 8 19 23 ,2666 .0958 NS

Chronic 10 13 18 20 .4333 .1500 .0833 .02

Thought
d iso rd e re d

9 14 23 23 .5185 .2129 .1055 .01

Non-thought 
d iso rd e re d

8 3 9 12 .1250 .0938 .0525 NS

P arano id 6 6 10 14 .3333 .1389 .0972 NS

N on-paranoid 14 15 27 29 .3571 .1607 .0853 NS
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Appendix C
Experiment 9 T ab le  5 .  E r ro rs  niĝ de under th e  fo u r  c o n d itio n s  '* in v o lv in g  a id s  

to  boundary fo rm atio n .

N

No. of 
Errors

Mean No. of Errors Standard Daviations Proportions of Errors Friedman
P-level

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Schizophrenic Ss

Acute 10 34 17 15 10 3.40 1.70 1.50 1.00 2.65 4^7 3J^ 2.52 .3250 .3750 .2500 .02

Chronic 10 52 15 14 8 3.20 1.50 1.40 .80 2.33 4 .1 0 3.42 3^3 .8000 .3750 .2000 .01

Thought disordered 11 41 28 23 15 3.73 2.55 2^9 2.99 4^^ 3^7 3.07 ,6363 .5227 .3409 .02

Non-thought disordered 7 18 2 4 3 2.57 .29 .57 .43 2.25 1.47 1^9 1/m .6428 .0714 .1071 .05

Paranoid 5 14 3 4 1 2.80 .60 .80 .20 2.50 1.60 1.42 .71 .7000 .1500 ^mo .0500 .01

Non-paranoid 15 52 29 25 17 3.47 1.93 1.67 1.13 2.45 4^8 3^7 3.01 .8666 .4833 . 4166 .2833 .01

* C o n d itio n  No: 1 -  no p re p a ra t io n
2 -  re a d in g  l i s t  o f  i r r e l e v a n t  words
3 -  re a d in g  l i s t  o f  a s s o c ia te d  words
4  -  d is c u s s in g  l i s t  o f  a s s o c ia te d  words
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Table 5A. S t a t i s t i c a l  comparison between the
most d i f f i c u l t  co n d itio n  and th e  second 
most d i f f i c u l t  c o n d itio n , and comparisons 
between th e  o th e r c o n d itio n s ,*  using  
The W ilcoxen T est (W) and the  S ign  T est (S)

N 1 & 2 1 & 3 2 & 3 2 & 4 1 3 & 4

A ll  20 
sch izo p h ren ics

.01 W 

.002 S
NS Vf 
NS 8

.05 W 
NS S

NS W 
P= .058 S

Acute 10 .01 w
.008 S :

NS W 
NS S

NS W
NS S

W
ÊS 8

Chronic 10 .05 W 
.032 8

I
i

NS Vf 
NS 8

NS W 
NS S

NS W 
p= .070 S

Thought 11 
d iso rd e re d

,05 W 
.032 8

NS W 
NS S

NS W
NS 8

NS W 
NS 8

N on-thought 7 
d iso rd e red

P arano id  5

NS W 
P=.062 S

NS W 
NS S

NS Vf 
NS 8

NS W 
NS 8

NS W
NS S

NS W 
NS S

NS W 
NS 8

NS ¥  
NS S

N on-parano id  15 

1J ■ ..

,01 w 
.004 S

NS W 
NS S

NS W 
NS S

NS ¥  
NS S

* C ond itions: 1 -  no p re p a ra tio n
2 -  read in g  l i s t  o f i r r e le v a n t  words
3 -  read ing  l i s t  of a s s o c ia te d  words
A -  d iscu ss in g  l i s t  o f a s so c ia te d  words
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Experim ent 9 T able 6 . A ss o c ia t io n a l  prcccimity * under fo u r  c o n d it io n s  in v o lv in g  a id s  t o  boundary form ation .

Chronic

Paranoid

Non-paranoid

sch izo p h ren ic s

C on d ition  1 (n  

N o, o f  E rrors

p rep aration )

P ro p o rtio n s o f  E rrors

1 s t  2nd 3rd 4 th  Pare 3rd 4 th  Rare

P - l e v e l  ** 
betw een  
common and

a s s o c ia t io n s

12 9

13 11 

15 11

7 7

5 4

20 16 

25 20

.4250 .4500 .3000  .2250 .068?

.4250 .3750  ,3250 .2750 .0957

.6136  .4772  .3409  .2500 .0965

.1785  .2500  ,2500 .2500 ,0535
(p=  . 0 6 2 ,
S ign  T est)

.3000

.4667

.4250

.3000 .2500 .2000  .0375

.4500 .3533 .2657 .0958

.4125 .3125 .2500 .0831

" co n d it io n  2 (rea d in g  l i s t  o f  ü r r e le v e n t  words)

N o, o f  E rrors P rop ortion  o f  
E rro rs ,

3rd 4 th B a r . 1s t 3rd 4th B a r .

8 7 5 .3000 .3000 ,2000
, .1750 .0312

13 8 3 6 .3250 .2750 .2000 I075O .0375

24. 19 15 8 11 .5454 .4318 .3409 .1818 .0625

0 .0357 .0357 ^ % 7 0
2 1 0 .1000 .1000 .0500 0 0

23 15 .3833 .3500 .2500 .1667 .0458

25 23 1S .3125 .2875 .2000 /%0 .0343

1 s t  -  f i r s t  c lo s e s t  a s s o c ia t io n  
2nd -  second  c lo s e s t  a sso c k tio n  
3rd -  t h ir d  c lo s e s t  a s s o c ia t io n  
4 th  -  fo u r th  c lo s e s t  a s s o c ia t io n  
Rare -  ra re  a s s o c ia t io n s

; The W ilcoxen T est  ( tw o - ta i le d )

P - le v e l  • 
between  
common and

a s s o c ia t io n s

.02

.05

.01

C ondition 3 (read ing  l i s t  

No. o f Errors

11 11

13 15

Proport

1 st 3rd 4th  Rare

11 7 6 .2750

8 6 7 .2000

13 19 10 9 .2954

6 3 3 0 .2142

5 2 0 .2500

.2333

.2375
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Table 6

(read in g  l i s t  o f a s s o c ia te d  words) 

ra  P ro p o rtio n s  o f E rro rs

rd  Ath E are  1 s t  2nd 3rd  4 th

P - le v e l  ** 
between 
common and 
r a r e  a s s o c ia tio n s

C ondition  4 (d is c u s s in g  l i s t  of 
Ho. of E rro rs

1 s t 2nd 3 rd  4 th  Eare

associa ted  words) 
Proportions of E rro rs

1 s t 2nd 3 rd 4 th Eare

P -le v e l »» 
between 
common and 
r a r e  associa tions

7 6 10 .2730 / ^ o .1500 .01 6 4 2 4 2 .1500 .1000 .0500 .1000 .02

6 7 10 .2000 .2750 .1500 .1750 .01 6 3 2 5 2 .1500 .0750 / # 0 KS

10 9 20 .2954 .4318 .2045 .11 3 6 .01 11 4 3 8 3 1.2500 m # 9 m œ i .1818 .0170 .01

3 3 0 .2142 0 .1071 .1071 0 m2 1 3 0 1 1 .0357 .1071 0 m # 7 N8

2 2 0 .2500 /M O .1000 .1000 0 NS 1 0 0 1 1 .0500 0 0 .0500 .0125 N3

11 11 20 .2333 .1833 .01 11 7 4 8 3 .1833 .o&% .1333 .01

13 13 20 .2375 .1625 .01 12 7 4 9 4 .1500 m # 5 .0500 .0124 .01
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Experim ent 10.

Table 1 , E r ro rs  made under th e  m u ltip le  (m) and s in g le  (S) choice 
c o n d itio n s .

Table 2 , E r ro rs  made to  item s w ith  o b je c t nouns of one, two or th re e  
s y l la b le s .

Table 3* E r ro rs  made to  item s w ith  f re q u e n t (AA.) or r a r e  (1 -10) o b je c t nouns.

Table 4 , In c o r re c t  names given in  th e  naming ta s k .

Table 3* O v era ll e r ro rs  f o r  each group.

Table 6 . Types of e r ro r s  made.

Table 6A. S t a t i s t i c a l  comparison o f th e  h ig h e s t e r ro r  score  of each type 
w ith  the  second h ig h e s t e r r o r  sc o re .

Experim ent 11.

Table 7* E r ro rs  made under th e  m u ltip le  ( m) and s in g le  ( s )  choice 
c o n d itio n s .

Table 8 . E r ro rs  made to  item s w ith  o b je c t nouns of one, two or th re e  
s y l la b le s .

Table 9« E r ro rs  made to  item s w ith  freq u e n t (AA) or ra re  (1 -10) o b jec t 
nouns.

Table 10. In c o r re c t  names given  in  th e  naming ta s k .

Table 11. O v e ra ll e r ro rs  f o r  each group.

Table 12. Types of e r ro rs  made.

Experim ent 12.

Table 13. E r ro rs  made under the f a s t  (? )  co n d itio n  and the slow (S) 
c o n d itio n .

Table 14. Types of e r ro rs  made under the  f a s t  co n d itio n .

Table 144. S t a t i s t i c a l  comparison of the  h ig h e s t e r ro r  sco res of each 
type  w ith  the second h ig h e s t e r ro r  sc o re s , and the  second 
h ig h e s t e r ro r  sco res  of each type w ith  the  th i r d  h ig h e s t 
e r r o r  s c o re s , u s in g  The W ilcoxen T es t (W) and the  Sign T est 
(S ) ,  under th e  f a s t  c o n d itio n .
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Experim ent 12

Table 13* Types of e r ro rs  made under th e  slow c o n d itio n .

Table 13A. S t a t i s t i c a l  comparison o f th e  h ig h e s t e r ro r  sco res  of each 
type w ith  th e  second h ig h e s t e r ro r  sco res of each ty p e , 
and the  second h ig h e s t e r ro r  sco res  o f each type w ith  the  
t h i r d  h ig h e s t e r ro r  s c o re s , u sing  The Wilcoxen T est (W) and 
th e  S ign  T est ( S ) , under th e  slow c o n d itio n .

Table 16, A sso c ia tio n s  made to  w r i t te n  or to  spoken stim ulus words.
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Appendix D
Experim ent 10 T ab le  1 , E r r o r s  made under th e  m u lt ip le  ( m) and s in g le  (S ) c h o ic e  c o n d i t io n s .

Ng. o f  
E r r o r s

Mean No. o f 
E r r o r s

S ta n d a rd
D e v ia t io n s

P ro p o rtio n  
o f E rro rs

P - le v e l  * 
M & 8

betw een

N M S M 8 M 8 M S

S ch iz o p h re n ic  Ss

A cute 10 5 22 .30 2̂ W .50 2^0 .0830 ,3660 .05 ¥ ; NS 8

C hronic 10 14 23 1 .40 2̂ m 1.11 2^6 .2330 .3830 NS w; N8 8

Thought d is o rd e re d 13 12 31 .92 .89 2 .28 .3973 .05 W; .^ a s

N on-though t d is o rd e re d 5 2 11 .40 2JW .49 1 .02 .0667 .3667 N3 W; NS S

P a ra n o id 2 0 5 0 2 .50 0 2̂ m 0 .4167 NS W; NS 8

N o n -p aran o id 18 19 40 1^^ 2^^ .7 4 2^^ .1759 .3703 .01 V; NS 8

Normal s u b je c ts 10 2 0 .20 0 .40 0 .0333 0 NS W; NS 8

A l l  sc h iz o p h re n ic s  
. #  W; .(#2  S

* Tf -  W ilcoxen T e s t  ( tw o - ta i l e d )  
S -  S ig n  T e s t ( tw o - ta i l e d )
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Appendix D
Experiment 10 T ab le  2 .  E r r o r s  made to  item s  with object nouns o f  o ne , two o r  th r e e  s y l l a b l e s .

No. o f  E r r o r s Kean No. o f  
E r r o r s

S tan d ard
D eviations

P r o p o r tio n s  
o f  E r r o r s

P - l e v e l  * betw een 
1 & 3 s y l l a b le

N 1 -s y l 2 - s y l 3-syl 1 - s y l 2 - s y l 3 - s y l 1 -s y l 2 -syl 3 - s y l 1 - s y l 2-syl 3 - s y l words

S ch iz o p h ren ic  Ss 

A cute 10 2 13 12 .20 1.30 1.20 .40 1.81 .87 .0500 .3250 .3000 .05 W; NS S

C hronic 10 10 12 15 1.00 1.20 1.50 .28 1.25 1^# .2500 .5000 .3750 NS NS S

Thought-disordered 13 10 15 18 .77 1.15 1.38 .85 1.57 1.31 .1923 .2884 .3461 .05 W; .070 S

K on-thought d is o rd e re d 5 1 6 6 .20 1.20 1.20 .4 1.16 .74 .0500 .3000 .3000 NS N; NS S

P aran o id 2 0 3 2 0 1.50 1.00 0 1.50 1.00 0 .3750 .2500 NS W; NS 8

N on-paranoid 18 12 22 25 .67 1.22 1.39 .78 1.70 1.04 .1667 .3055 .3472 .01 W; .066 S

Normal s u b je c ts 10 0 0 2 0 0 .20 0 0 .40 0 0 .0500 NS W; NS S

* W -  W ilcoxen T e s t ( tw o - ta i l e d )  
S -  S ig n  T e s t  ( tw o - ta i l e d )
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Experiment 10 T ab le  3 .  E r r o r s  made to  item s w ith  f r e q u e n t  (AA) o r  r a r e  ( l - 1 0 )  o b je c t  nouns.

No. of
E r r o r s

Mean No. 
o f  E r r o r s

S tan d a rd
D e v ia tio n s

P ro p o r tio n s  
o f E r ro rs

P - le v e l  
between AA &

H AA 1-10 AA 1-10 AA 1-10 AA 1-10 1-10 words

S c h iz o p h re n ic  Ss

A cute 10 12 10 1^0 1.00 .48 .37 .3000 .2500 N8
C hron ic 10 10 13 1.00 1.30 1.48 .2500 .3250 NS
Thought d is o rd e re d 13 14 16 1^# 1.23 1.11 l^a .2192 .3076 MS
N o n -though t d is o rd e re d 5 1 .....5...... .20 1 .20 0 .7 4

0500 .3000 NS
P a ra n o id 2 0 2 0 1.00 0 1.00 0 .2500 NS
N o n -p a ran o id 18 22 21 1^2 1.17 .57 1J5 .3055 .2916 NS
N ormal s u b je c ts 10 2 0 .20 0 .40 0 .0500 0 NS
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Table L, In c o r re c t  names given in  th e  
naming ta s k

263t

N
No. of
in c o r re c t
names

Mean No, 
of in c o r re c t  
names

S tandard
D ev iations

P ro p o rtio n s  oi
in c o r re c t
names

Schizophren ic  Ss

Acute 10 3 .30 .90 .0250

Chronic 10 7 .70 .90 .0585

Thought d iso rd e red 13 10 .77 1.04 ,0641

N on-thought d iso rd e re d 3 0 0 0 0

Parano id 2 0 - 0 0 0 ‘

N on-paranoid 18 10 .36 .82 .0462

Normal su b je c ts 10 0 0 0 0
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Table 5 . O v era ll e r ro rs  f o r  each group

263

N No. of 
E rro rs

Mean No. 
o f E rro rs

S tandard  , 
D ev iations

P ro p o rtio n s  
o f E rro rs

ScM zophrenio Ss

Acute 10 ■ 27 2.70 2.19 .2250

Chronic 10 37 3.70 2 .64 .3083

Thought d iso rd e re d  13 43 3.31 3 .04 .2767

N on-thought 
d iso rd e red

5 13 2.60 1.33 .2166

Parano id 2 3 2.50 2.50 .2083

N on-paranoid 18 59 3.28 2.77 .2731

Normal su b je c ts 10 2 ,20 .40 .0167

P - le v e ls  of d if fe re n c e  between groups u sing
th e  Mann W hitney U -Test ( tw o - ta i le d j

Acute and Chronic sch izo p h ren ics  = NS

Thought d iso rd e red  and Non-thought = 
d iso rd e re d  sch izo p h ren ics

NS

P arano id  and N on-paranoid sch izophren ics# NS

A ll  sch izo p h ren ics  and Normal su b je c ts  = .002
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Appendix D
Experiment 10 T ab le  6 , Types * of e r r o r s  made.

No, o f  E r r o r s Mean H o, o f E r r o r s S tan d ard  D e v ia tio n s Friedm an
P - le v e l

P r o p o r t io n s  o f  E r r o r s

S c h iz o p h re n ic  S

1 . 60‘! 1 .1 0  Î 2 .4 0  ■■A cute 2.68 ,0667 ,10001 .00 2.90 2.70 ,0250

C hron ic 1 .2 6 ,06672.30; .90 1 .60  

2.3111.21 I  2.54

1.20 .40 11.00

,0581,0125

Thought d is o rd e re d  13 ,0961 ,0128 ,01281 .00 ,02

, N o n-though t 
d is o rd e re d

,0167,0167,5000

P a ra n o id 1.00 1 .00 1.00 1.00 ,0208 N3

2.06N o n -p aran o id ,08191 .0 0 2.82 ,0300 ,0231 N82.13
Normal s u b je c ts NS

( a )  p h o n e t ic a l l y  s im i l a r  a t  th e  b e g in n in g  o f  th e  word 
(b^ p h o n e t ic a l l y  s im i l a r  a t  th e  end o f th e  word 
( c l  r e l a t e d  i n  meaning 
r d) i r r e l e v a n t
( e )  r e j e c t i o n  o f  th e  c o r r e c t  word
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Table 6A<, S t a t i s t i c a l  comparison of th e  h ig h e s t 
e r ro r  sco re  of each type  w ith  th e  
second h ig h e s t e r ro r  score
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W ilcoxen T est 
(c )  and (a )

Sign T est 
(c )  and (â )

Acute NS NS

Chronic NS NS

Thought d iso rd e red NS NS

Non-thought d iso rd e red NS NS

P arano id NS NS

Non-paranoid NS NS

Normal su b je c ts NS NS

* Types: '
p h o n e tic a lly  s im ila r  a t  th e  beginn ing  of th e  word 
p h o n e tic a lly  s im ila r  a t  th e  end of th e  word 
r e la te d  in  meaning 
i r r e le v a n t
r e je c t io n  of th e  c o r re c t  word
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T able  7* E r ro rs  made under th e  m u ltip le  (m) 
and s in g le  (S) cho ice  co n d itio n s
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No.
of
E rro rs

Mean 
No, of 
E r ro rs

S tandard
D ev iations

P ro p o rtio n s  
of E r ro rs

P - le v e l 
between 
M & S

*

N M 3 M S M S M 8 ,

S ch i sophrenic 
S^

Acute 10 2 30 .20 3.00 .40 2.00 .0555 .5000 .01 W; .004  8

Chronic 10 5 27 .50 2.70 .92 2.19 .0855 .4500 .02 W; .016 S ;

Thought-
d iso rd e red

9 5 27 .55 3.00 .93 1 .94 .0925 .5000 .02 W; .016 S

N on -though t- 
d iso rd e red

8 0 18 0 2.25 0 1.85 0 .3750 .05 W; .052 s

P arano id 3 1 7 .33 2.33 .48 2 .64 .0555 .3889 NS W; NS S

N on-paranoid 17 6 50 .35 2.95 .77 1.79 .0588 .4902 .01 W; .002 8
■ M _ 1

Normal su b je c ts  10 0 0 0 0 0 0 0 0

* W -  W ilcoxen T est ( tw o - ta ile d )  
S -  S ign T est (two ta i le d )
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Table 8

A ppendix  D 
E x p e rim en t 11 T a b le  8 .  E r r o r s  made to  item s w ith  object nouns o f  o n e , two o r  th r e e  s y l l a b l e s .

N

N o. o f  E r r o r s  

1 - s y l  2-syl 3 - s y l

iean  No. o f  E r r o r s

- s y l  2 - s y l  3 - s y l

S ta n d a rd  D e v ia tio n s  

1 - s y l  2 -sy l 3 - s y l

P ro p o r t io n s  o f  E r r o r s  

1- s y l  2 - s y l  3 - s y l

P - l e v e l  betw een  
1 & 3 s y l l a b l e  
words

S c h iz o p h re n ic  Ss 

A cu te  10

C h ro n ic  10

T hought d is o rd e re d  9

N o n -th o u g h t d is o rd e re d  8 

P a ra n o id  3

N o n -p a ra n o id  17

Norm al s u b je c ts

11

11

13

5

3

19

14
10

11

8

3

21

1.10

1.10

1.44

.63

1 .0 0

1 . 1 2

.70

1.10

.89

.63

.67

.94

1 .40

1 .00

1 . 2 2

1 .00

1.00

1 .2 4

.94

1.30
1.34

.87

1.00

1 .09

.78

.94

.72

.87

.91

.94

10 0 0 0

.66

1.18

.74

.86

.81

.81

0

.2750

.2750

.3611

.1500

.2500

.2794
0

.1750

.2750

.2222

.1500

.1667

.2352
0

3500 N8

2500 NS

3055 NS

2500 NS

2500 NS

3088 NS
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T able E r ro rs  made to  item s w ith  freq u en t (AA) 
or r a re  (I-IO ) o b je c t nouns.

No. of 
E r ro rs

Mean No, 
o f E rro rs

s tan d a rd
D ev ia tions

P ro p o rtio n s  
of E rro rs

P - le v e l
between

N AA 1-10 AA 1-10 AA 1-10 AA 1-10
AA & 1-10
words

Schizophren ic

Acute 10 11 13 1.10 1.50 .83 .67 .2750 .3700 NS

Chronic 10 12 11 1.20 1.10 .97 1.22 .3000 .2750 NS

Thought
d iso rd e red

9 10 13 1.11 1 .44 .62 1.30 .2777 .3611 NS

il on-thought 
d iso rd e red

8 6 8 .75 1.00 .78 .70 .1875 .2300 NS

P arano id 3 1 4 .33 1.33 .45 .98 .0833 .3333 NS

N on-paranoid I 7 22 22 1.29 1.29 .84 1.00 .3235 .3235 NS

No.rmal 10 0 0 0 0 0 0 0 0
su b je c ts
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Table 10* In c o rre c t  names given in  th e  
naming ta s k .
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N
No,
in c o r re c t
names

Mean No,
In c o r re c t
names

S tandard
D ev iations

P ro p o rtio n s  
of in c o r re c t  
names

S chizophrenic  Ss

Acute 10 6 .60 .66 .0500

Chronic 10 4 .40 .91 .0303

Thought d iso rd e red  9 9 1.00 .87 .0833

Non-thought d iso rd e red  8 ■ 0 0 0 0

P arano id  3 1 .33 .45 .0277

N on-paranoid 17 9 .53 .86 .0441

Normal su b je c ts  10 0
------ ■

0 0 0
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Table 11, O v era ll e r ro rs  f o r  each group.

N Nq. of 
E r ro rs

Kean No, 
of E rro rs

S tandard
D ev ia tions

P ro p o rtio n s  
o f E rro rs

S ch izophren ic  Ss

A cute 10 35 3.50 .59 .2915

Chronic 10 32 3.20 2.78 .2667

Thought d iso rd e red 9 32 3.55 2 .34 . 29S3

N on-thought d iso rd e re d 8 18 ' 2.25 1.86 .1874

P arano id 3 8 2.67 2 .24 .2222

N on-paranoid 17 55 3.29 2.22 .2745

Normal su b je c ts 10 0 0

1
0 0

P - le v e ls  of d if fe re n c e  between groups u sing  th e  
Mann W hitney U -T est ( tw o - ta ile d ;

Acute and Chronic sch izo p h ren ics

Thought d iso rd e re d  and NonGthought 
d iso rd e re d  sch izo p h ren ics

NS

NS

P arano id  and N on-paranoid sch izo p h ren ics  = NS 

A ll  sch izo p h ren ics  and Normal su b je c ts  = ,002
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Appendix D
Experim ent 11 T a b le  12 , Types * o f  e rro rs  made.

No, o f  e r r o r s Mean No, o f  E r r o r s S ta n d a rd  D eviations P ro p o r t io n s  o f E r r o r s F riedm an
P - le v e l

N : (a ) (b) (c ) (d ) ( e ) (a ) (b ) ( c ) (e ) ( a ) (b) (0) (a) (e ) ( a ) (b) ( c )  .

S c h iz o p h re n ic  Ss •-

A cute 10 a; 10 24 15 3 .80 1.CP' 2 ,4 ) 1 ,50; .30 1.07 .89 X42 1̂ 16 .45- .0333 - .0416; .0625 .0250 NS

j C h ron ic 10 7 13 18 10 . 4 ,7 0 .1,3)̂ i.æ. 1,00 .40 ' 1,00 1.73 1,66 1̂ "8 .48' .0291 .0542 .0750 ,0416 .0332 NS

Thought d is o rd e re d 9 8 10 20 14 4 .89 1,11 2 .2 2 1 ^^ .44 1X19 1.52 1,42. 2XW .53 .0370 .0462 ,0920 ,0648 NS

N o n -th o u g h t‘ 
d is o rd e re d

8 6 8 15 8 1 .75 1.00 1 .88 1 ,0 . .13 1 X15 1,00 1,66 1.49 .11 .0312 .0416 .0781 ' ,0416 .0104 NS

1 P a ra n o id 3 2 ’ 3* 3* 2 1 ,66 . 1.00' 1.00 ,6 6 .33 .91 .81 1.41 .91 .75 .0277 ,0416 .0416 .0277 .0276 NS

N o n -p aran o id 17 13 20 39 23 6 .7 6 1,18 2.29 1.35 .35 1,00 1.06 1.53 1J"2 .2 6 . .0318 .0490 .0955 .0563 .0294 NS

Normal s u b je c ts 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

fa )  p h o n e t ic a l l y  s im i l a r  a t  th e  b e g in n in g  o f  th e  word
fb )  p h o n e t ic a l l y  s im i l a r  a t  th e  end o f th e  word
(c )  r e l a t e d  i n  m eaning 
, d ) ' i r r e l e v a n t

3) r e j e c t i c( e )  r e j e c t i o n  o f th e  c o r r e c t  word
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T able  15 . E r ro rs  made under the  f a s t  (f )
c o n d itio n  and th e  slow (S) co n d itio n .

No. Mean S tandard P ro p o rtio n s P - le v e l *
of No. of D ev iations of E rro rs between
E rro rs E rro rs F & S
E S F S F s F 8

17 8 1.70 .80 1.00 .60 .1887 .0889 .01 W; .032 S

20 17 2.00 1.70 .14 1.02 ,2222 .1889 NS W; NS S

21 16 1 .6 l 1.23 1.07 1.20 .1794 .1567 NS T7; .062 S

12 8 2.00 1.55 .9 4 .64 .2222 .1481 NS W; NS S

15 11 1.88 1.58 1.40 .85 .2083 .1528 NS 11; NS 8

22 14 1.83 1.17 1.06 1.20 .2037 .1296 NS W; NS S

A ll.
s ch i z ophrenics

.01 W; .002 S

K

S ch i z ochrenic

Acute 10

Chronic 10

Thought 13
d iso rd e re d

N on-thought 6
d iso rd e re d

P arano id  8

N on-paran o id  12

* W. -  W ilcoxen T es t (tw o- 
ta i le d )

S -  S ign T est ( tw o - ta ile d )
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Appendix D
Experiment 12 T ab le  14 , Types * o f e r r o r s i u n d er th e  f a s t  c o n d i t io n .

No. o f E r r o r s P r o p o r t io n s  o f  E r ro r s P riedm an
P - le v e l s

N (a) (b) (c ) (d ) ( e ) (a) (b) (c ) (d ) (e)

A l l  s c h iz o p h re n ic s 20 4 41 27 1 3 .0111 .0506 .0750 .0028 .0167 .01

A cute 10 2 £2 15 0 1 .0111 .0111 .0855 0 ,0111 .05

C hron ic 10 2 9 12 1 2 .0111 .0500 .0667 .0056 .0222 NS

Thought d is o rd e re d 13 2 8 19 0 0 .0085 .0342 .0812 0 0 NS

N on-though t d is o rd e re d 6 1 4 5 1 2 .0095 .0570 .0465 .0095 .0370 NS

P a ra n o id 8 2 5 12 1 1 .0159 .0547 .0855 .0069 .0278 NS

K on-pa,ranoid 12 2 6 15 0 2 .0095 .0278 .0694 0 .0185 NS

( a )  p h o n e t ic a l l y  s im i la r  a t  th e  b e g in n in g  o f  th e  word
fb )  p h o n e t ic a l l y  s im i l a r  a t  th e  end o f  th e  word
f c )  r e l a t e d  i n  m eaning
( d) i r r e l e v a n t
( e )  r e j e c t i o n  o f  th e  c o r r e c t  word
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Table S t a t i s t i c a l  comparison of th e  h ig h e s t
e r ro r  sco res  of each type * w ith  the  
second h ig h e s t e r ro r  s c o re s , and th e  
second h ig h e s t e r ro r  sco res  of each 
t^rpe w ith  the  th i r d  h ig h e s t e r ro r  
s c o re s , u s in g  th e  W ilcoxen T est (w) 
and th e  Sign T est ( S ) , under the  f a s t  
c o n d itio n .
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N (c )  & (b) (b ) & (e )

A ll  sch izo p h ren ics 20 .05 , W NS W
N8 (p ,18 ) S NS 8

Acute 10 .02 W NS ¥
.016 s NS S

Chronic 10 NS w NS ¥
NS 8 NS 8

Thought d iso rd e red 13 NS w NS ¥
NS 8 ]}1S 8

N on-thought d iso rd e red 6 NS W NS ¥
NS s NS 8

P arano id 8 NS ¥ NS ¥
NS S NS S

N on-parano id 12 NS ¥ NS ¥
NS S NS S

see T ahle 14 f o r  d e sc r ip tio n  o f t 3?p)es o f e r ro rs
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Table 13. Types * o f e r ro r s  made under th e  
slow c o n d itio n .
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No. of E r ro rs P ro p o rtio n s of E rro rs Friedman
P - le v e ls

N (a) (b) :c ) (a ; (e ) (a ) (b) (c ) (à ) (e )

A ll
sch izophren ic  s 20 5 2 26

*
0 0 .0139 .0056 .0722 0 0 .001

Acute 10 2 0 10 0 0 .0111 0 .0556 0 0 .05

Chronic 10 3 2 16 0 0 .0167 .0111 .0889 0 0 .02

Thought
d iso rd e red

13 4 2 15 0 0 .0175 .0085 .0641 0 0 .001

N on-thought 
d iso rd e red

6 1 0

1

9 0 0 .0093 0 .0833 0 0 .001

P arano id 8 3
1

1 12 0 0 .0208 .0069 .0833 0 0 .01

N on-paranoid 12 2

!

1 14 0 0 .0095 .0045 .0648 0 0 .01

(a )  p h o n e tic a lly  s im ila r  a t  th e  beg inn ing  of the  word
(b ) p h o n e tic a lly  s im ila r  a t  th e  end of th e  word 
f c ; r e la te d  in. meaning
(d) i r r e le v a n t
( e) r e je c t io n  of th e  c o r re c t  word
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Table I 3A. S t a t i s t i c a l  comparison of th e  h ig h e s t 
e r ro r  sco res  of each type ^ w ith  th e  
second h ig h e s t e r ro r  sco res o f each 
t j i ) e ,  and th e  second h ig h e s t e r ro r  
sco res  o f each type  m th  the  th i r d  
h ig h e s t e r r o r  sc o re s , u s in g  th e  
W ileoxen T est (W) and th e  Sign T est ( S ) ,  
under th e  slow c o n d itio n .
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N (c )  & (a ) ( a j  & (b )

A ll  sch izo p h ren ics 20 .01 ¥ NS V7
.002 S NS S

Acute 10 .02 11 NS w
.016 s NS s

Chronic 10 .02 w NS ¥
.016 s NS s

Thought d iso rd e red 13 .02 w NS w
.016 s NS s

N on-thought d iso rd e red 6 .05 w NS w
.032 s NS s

P arano id 8 .05 w NS w
.032 s NS s

N on-parano id 12 .01 w NS w
.004 s NS s

* see Table 15 f o r  d e sc r ip tio n  o f , tjrpes o f e r ro r s .
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A ppendix D 
E xperim ent 13 T ab le  16. A ss o c ia tio n s  nade to  written or to  spoken s tim u lu s  w ords.

No, o f 
a s s o c ia t io n s

Mean No, of 
a s s o c ia t io n s

S ta n d a rd  D e v ia tio n s

N W ritte n Spoken W ritte n Spoken W ritte n Spoken

A cute 10 283 280 28.30 28.00 3^# 35.67

C hronic 10 133 126 1^ # 12.60 2U# 23.27

Thought d is o rd e re d 6 116 132 1^ # znœ 37.01 39.62

N on-thought d is o rd e re d 8 iæ 185 23.50 23.13 1 2 ^ 6 1 0 ^ 6

P a ra n o id 6 115 113 19.17 18.83 2A& 10,78

N on-parano id 14 301 293 21.50 20.93 3&̂ )

Normal s u b je c ts 10 476 W 47.60 48.70 16.71 21 .67
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Table 1• E rro rs  made under fo u r  c o n d itio n s  of speed*

Table 1A. S t a t i s t i c a l  com parisons of th e  fo u r  c o n d itio n s  o f speed 
u s in g  th e  Mann W hitney U -Test ( tw o - ta ile d )*

Table 2* R epeats made under th e  fo u r  co n d itio n s  of speed*

Table 3* E rro rs  and re p e a ts  made to  fre q u e n t (f ) o r rare(R ^ 
commands, under fo u r  c o n d itio n s  o f speed*

Table 4* Errors made to  commands of d if fe r e n t le n g th s , under 
four conditions o f speed*
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Table 1

T ab le  1 ,  E r ro r s  made under f o u r  c o n d i t io n s  o f speed* .

A l l  s c h iz o p h re n ic s

No. o f  S u b je c ts No. o f  E r ro rs Mean No. of E r ro rs S ta n d a rd  D e v ia tio n s P ro p o r tio n s  o f  E r ro r s
S 0 P E S 0 P E S & P E S 0 P E S 0 p E
20 20 20 20 24 28 64 41 1 .20 1.40 3.20 2.05 2 .77 2 .9 8 3.17 3.07 .1000 .1167 T 2667 '~ .1706

A cute 10 10 10 10 4 10 29 26 .40 1.00 2.90 2.60 2.65 2 j a 3.20 3 ^ 9 .0333 -2417

C hronic 10 10 10 10 20 18 35 15 2 .00 1.80 3.50 1.50 2.72 2 .7 9 4 .76 1 .3 2 .1667 .1500 .2167 .1250

Thought d is o rd e re d 10 9 5 13 24 22 23 31 2 . AO 2 .4 f 4.33 2.34 3 .1 4 4.92 3 .4 7 .2000 .2037 .3833 .1260

N on-though t
d is o rd e re d

7 8 6 5 0 3 16 7 0 .38 2.67 1.40 0 1.31 2 .1 0 1.41 0 .0313 .2083 .1167

N on-psycho tio  
p s y c h ia t r i c  p a t i e n t s

10 10 10 10 3 3 14 20 .30 .30 1.40 2 .00 1.32 1.32 2 .0 0 2 .0 0 .0250 .0250 .1167 .1667

* S -  Slow speed  condition 

0 -  O rd in a ry  speei c o n d itio n  

P -  P a s t  speed condition 

E -  E d ited  speed  condition
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T ab le  1A. S t a t i s t i c a l  com parisons o f  th e  fo u r  conditions o f  speed u s in g  th e  Mann V /hitney U -T est ( tw o - ta i l e d ) ,

P -  l e v e l s

Speed C o n d itio n s Slow & O rd in a ry Slow; & E a s t Slow & E d ite d Ordinary & F a s t O rd in a ry  & E d i te d P a s t  & E d ite d
A l l  s c h iz o p h re n ic ^ NS .0 2 .05 .02 .05 N3

A cute HS .05 .05 , .05 .0 5 NS

Chronic NS .0 5 NS .05 NS .0 5

Thought d is o rd e re d NS .05 NS .05 NS .0 5

N on-though t d is o rd e re d NS .001 .001 .02 .007 NS

N on-p sy ch o tic  
p s y c h ia t r i c  p a t i e n t s

NS .0 5 .0 5 .05 .0 5 .0 5

A l l  s c h iz o p h re n ic s  com pared w ith  N o n -p sy ch o tio  p s y c h ia t r i c  p a t i e n t s  i n  th e  Slow C o n d itio n  : NS

A ll  s c h iz o p h re n ic s  com pared w ith  N o n -psycho tio  p s y c h ia t r i c  p a t i e n t s  i n  th e  Ordinary C o n d itio n : NS

A l l  s c h iz o p h re n ic s  com pared w ith  N o n -p sy ch o tic  p s y c h ia t r i c  p a t i e n t s  in  th e  Past C o n d itio n : p  .0 5

A ll  s c h iz o p h re n ic s  com pared w ith  N o n -p sy ch o tic  p s y c h ia t r i c  p a t i e n t s  in  th e  Edited C o n d itio n : NS
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T ab le  2 , R e p ea ts  made under four c o n d it io n s  o f  speed ,*

A l l  s c h iz o p h re n ic s

No. o f  S u b je c ts No. o f  R ep ea ts Mean No. o f  R epea ts S ta n d a rd  D e v ia tio n s
8 0 E E 8 0 E E 8 0 E E S 0 E E
20 20 20 20 64 148 206 169 3 ^ 0 7.40 10.30 8 .45 10.03 22.04 27.77 25.67

A cute 10 10 10 10 17 55 66 59 1.70 5̂ W 6.60 5 .9 0 3 .9 2 10 .09 11.76 10.01

C hronic 10 10 10 10 47 93 140 110 4.70 9CW 14.00 1 1 .00 6 .1 6 1 ^ # 21.10 13.85

Thought d is o rd e re d 10 9 5 13 42 94 39 130 4 .2 0 10.44 7 .4 0 10.00 6 .07 18.72 12.10 1&#

N o n-though t d is o rd e re d 7 8 6 5 16 27 31 30 2 .28 3.38 5 .12 6 .0 0 3.01 4 .4 2 7 .4 3 9.17

N o n -p sy ch o tic  
p s y c h ia t r i c  p a t i e n t s

10 10 10 10 29 16 8 22 2 .90 1.60 .80 2 .20 7̂ W 3 .5 7 2 .02 7.07

* S -  Slow speed  cond ition  

0 -  O rd in a ry  speed c o n d itio n  

E -  E a s t  speed cond ition  

E -  E d i te d  speed c o n d itio n
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T ab le  3* E r r o r s  and  r e p e a t s  made to  f r e q u e n t (?) o r  r a r e  ( r) commands, u nder f o u r  c o n d i t io n s  o f  speed*.

No. o f  
S u b je c ts No. o f  E r ro r s P ro p o r t io n s  o f  Errors

3 0 E E S 0 E E S 0 E E S 0 E E 4 S C 1 S
A ll E R E R E R E R E R E R E R E R E R E R E R E R
s c h iz o p h re n ic s 20 20 20 20 11 13 12 16 22 42 16 25 .0917 .0183 .1000 .133) .1833 .3500 .1333 .2083 HS NS NS NS 29 35 79 69 106 100 87 82

A cute 10 10 10 10 2 2 5 5 10 19 10 16 .0333 .0333 .8333 .833) .1667 .3167 .1667 .2667 NS NS NS NS 6 11 38 17 32 34 32 27

C hronic 10 10 10 10 9 11 7 11 12 23 6 9 .1500  .1833 .1167 .1833 .2000 .3833 .1000 .1500 NS NS NS NS 23 24 41 52 74 66 55 55

Thought
d is o rd e re d

10 9 5 13 11 13 10 12 8 15 13 18 .1833 .2167 .1852 .  2222 .2667 .5000 .1667 .2307 NS NS MS NS 23 19 51 43 23 16 70 60

N on-thought 
d is o rd e re d

7 8 6 5 0 0 1 2 5 11 2 5 0 0 .1218 .1417 ^^89 .3056 .0667 .1667 NS NS NS NS 4 12 12 15 14 17 15 15

N o n -p sy ch o tic
p s y o h ia t r id
p a t i e n t s

10 10 10 10 1 2 1 2 7 7 10 10 40167 .0333 .0167 .033) .1167 .1167 .1667 .1667 NS NS NS NS 22 7 10 6 4 4 9 13

P -le v e l* *  
betw een 
E & R 
( e r r o r s ) No. o f  R ep ea ts

* S -  Slow speed condition 

0 -  O rd in a ry  speed cond ition  

P — E a s t  speed  condition 

E -  E d i te d  speed condition

** u s in g  th e  W ileoxen T e s t  ( tw o - ta i le d )
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A ppendix  E 
E x p erim en t 12*. T ab le  k* E r ro r s  made to  commands o f  d i f f e r e n t  l e n g th s ,  un d e r fo u r  c o n d i t io n s  o f  sp eed .

Slow Speed  C o n d itio n O rd in a ry  Speed C o n d itio n P a s t  Sneed C ondition

-No o f  E r r o r s P r o p o r t io n s  o f  E r ro r s No, o f  E r ro r s P ro p o r t io n s  o f  E r ro rs Kg. o f  E rro rs P ro p o rtio n s  (

LENGTH* n n «1 N an E : : :
A ll
sc h iz o p h re n ic s

20 4. 5 8 3 .0500 .0500 .1000 .1250 .2000 .0750 20 3 2 4 £ 7 £ .0750 .0500 .1000 - .1 5 0 0 .1750 .1500 20 9 9 7 9 13 17 .2250 .2250

10 1 2 0 0 .0500 0 .1000 .0500 10 2 ,1000 .0500 .1000 — 1000 .1000 .1000 10 3 4 3 5 7 7 .1500 .2000 ,

C hronic 10 3 5 £ .1000 .1000 .1500 .2300 .3000 .1000 3 4 5 4 .0500 .0500 .1500 -2 0 0 0 .2500 .2000 10 £ 5 4 4 £ .3000 .2500 ,

Thought
d is o rd e re d

3 6 8 3 -1.000 .1000 .1500 .3000 .4000 ,1500 9 3 5 £ 4 .1111 .1111 .1£67 ,-.2 7 7 7 .3333 .2222 5 4 4 3 3 7 .4000 -WOO

N on-though t
d is o rd e re d

7 0 0 0 0 0 0 0 8 1 0 1 0 . # 5 0 . % 5 -  0 .0625 0 £ 4 3 3 .3333 ^ W 7  .

N on -p sy ch o tio
p s y c h ia t r i c
p a t i e n t s

10
° ° °

.1900 .0500 10 P .0500 .1000 4 3 5 .0500 . 0

n  -  one a d j e c t iv e ,  
-  two nouns

-  two a d j e c t iv e s ,  two nouns

rn
j  n  -m th re e  nouns

^  an  -  th r e e  a d j e c t iv e s ,  th r e e  nouns
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E d ite d  Speed C ondition

P rop o r t io n s  o f  E r ro r s No. o f  E r ro r s P ro p o rtio n s  o f E rro rs

an K
n an . n n

n

1 17 .2250 .2 2 5 0 .850 .4 2 5 0 20 6 5 8 10 - - 5 7 .1 5 0 0 .1230 .2000 : .2500 .1 2 5 0 .1750

7 .1 5 0 0 .2000 .1 5 0 0 .2500 .3G00 .3500 10 4 4 4 5 5 .2000 .2000 .2000 ; .2500 .2000 .2500

10 .3000 .2500 .2000 .2000 .3000 .5 0 0 0 10 2 1 4 5 1 2 .1000 .0300 .2000 i .2300 .0300 .1000

7 .WOO .4000 .2000 .3 0 0 0 .3000 .7000 13 5 4 6 5 ' 5 6 .1 3 3 8 .2307 i .1923 ^%3

2 .1 6 6 7 .2500 ^ # 7 .2300 .1667 5 1 1 2 3 : .0 0 .1000 .1000 .2000 1 .3000 0 0

5 .0 5 0 0 .  0 .0 5 0 0 .2000 .1 5 0 0 .2500 10 2 0 5 5 — 4 4 .1000 0 .2300 .2000 .2000
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Part 1 -  Stimulus p ictures ftom Experiment 

Part 11 «• Stimulus p ictu res ftom Experiment
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