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A b s tra c t

COMPREHENSION OP WORD MEANING IN SENTENCES 

BY FLUENT AND NONFLUENT APHASICS 

b y

Lise R. J e n s e n

A d v ise r  : P ro fe s s o r  M ich ae l S tu d d e r t - K e n n e d y

T h e  fo c u s  of th e  r e s e a r c h  p r e s e n te d  is  on th e  p r e s e r v a t io n  of in te g ra t io n ,  i .e  

c o n te x tu a l  en co d in g  of w o r d  m e a n in g  in  a p h a a ic s .  B ased on  r e c e n t  r e s e a r c h  in  

th e  la n g u a g e  p ro c e s s in g  d e f ic i ts  in  a p h a s ia ,  p o s te r io r  a p h a s ic s  w e r e  exp ec ted  

to  h a v e  d if f ic u lt ie s  a t  th e  in te g r a t io n a l  lev e l of c o m p re h e n s io n . A s e t  of 

D a n ish  n o r m s  f o r  s e m a n t ic  p r o p e r t ie s  of w o r d  m e a n in g  w a s  co llec ted  fo r  

s ix ty  c o m m o n  D a n ish  w o r d s  B ased on  th e s e  n o r m s  a  m e m o r y  p ro b e  ta s k  

w a s  c o n s tr u c te d  w h e r e  th e  e n co d in g  of h ig h  a n d  lo w  d o m in a n t  s e m a n t ic  

p r o p e r t ie s  of w o r d  m e a n in g  w a s  e x a m in e d  in  d i f f e r e n t  s e n te n c e  c o n te x ts  

S e n te n c e s  a n d  p ro b e s  w e r e  p r e s e n te d  v is u a l ly ,  a n d  k e y - p r e s s  re s p o n s e  

la te n c ie s  a n d  e r r o r s  w e r e  re c o rd e d  fo r  s u b je c t s ' d ec is io n  a s  to  w h e t h e r  o r  

n o t a  w o r d  o c c u r r e d  in  a  p re c e d in g  s e n te n c e . An e x p e r im e n t  w i th  n o r m a l  

D a n ish  s u b je c t s  w a s  c a r r i e d  o u t  a n d  c o m p a re d  to  a n  e x p e r im e n t  w i t h  f lu e n t  

a n d  n o n f lu e n t  a p h a s ic s .  T h e  r e s u l t s  c o n f irm e d  th e  g e n e ra l  f in d in g  of 

c o n te x tu a l  en co d in g  of w o r d  m e a n in g  in  n o r m a l  s u b je c ts ,  b u t  u n lik e  o th e r  

s tu d ie s  th e  in te g r a t io n  e f fe c t w a s  o b s e rv e d  fo r  b o th  h ig h  a n d  lo w  d o m in a n t  

p r o p e r t i e s  of w o r d  m e a n in g . F lu e n t a p h a s ic s  s h o w e d  a n  a b n o r m a l  e ffe c t of 

p r o p e r ty  d o m in a n c e  w h ic h  m a y  in d ic a te  a  d is o rg a n iz a tio n  w i t h i n  th e  

le x ic a l - s e m a n t ic  s y s te m . Both f lu e n t  a n d  n o n f lu e n t  a p h a s ic s  sh o w e d  

in te g ra t io n  o n ly  of lo w  d o m in a n t  p ro p e r t ie s .  W h en  re g ro u p e d  a c c o rd in g  to  

lev e l of s in g le  w o r d  c o m p re h e n s io n  on  th e  B oston D iag n o stic  A p h a s ia  

E x a m in a tio n , h ig h  c o m p re h e n d e r s  c o n fo rm e d  to  n o r m a l  s u b je c t s  in  th e i r  

r e s p o n s e  la te n c ie s ,  w h e r e a s  lo w  c o m p re h e n d e r s  fa iled  to  s h o w  in te g r a t io n  of 

h ig h  d o m in a n t  p r o p e r t ie s  a n d  m a d e  m o re  e r r o r s  on  th e  ta s k  th a n  h ig h  

c o m p re h e n d e r s .  T h e  r e s u l t s  a r e  ta k e n  to  su g g e s t t h a t  lo w  c o m p re h e n d e r s  

h a v e  d i f f i c u l ty  w i t h  so m e  a s p e c ts  of in te g r a t io n  of w o r d  m e a n in g  in v o lv in g  

s e le c tiv e  d e a c t iv a t io n  of d o m in a n t  p ro p e r t ie s ,  a n d  t h a t  th e y  m a y  r e q u i r e  

m o re  t im e  fo r  c o n te x tu a l  e n co d in g  of th e s e  p r o p e r t ie s  th a n  n o r m a l  s u b je c ts  

a n d  h ig h  c o m p re h e n d e r s .
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1. DISTURBANCES OP COMPREHENSION IN APHASIA

i i introduction
B ra in  d a m a g e  m a y  d i s r u p t  th e  c o m p re h e n s io n  p ro c e s s  a t  m a n y  th e o re t ic a l  

le v e ls , a n d  p r e s u m a b ly  m o re  th a n  o ne  le v e l m a y  be a f fe c te d  In  a  g iv en  

p a t ie n t .  At th e  m o s t f u n d a m e n ta l  lev e l b r a in  d a m a g e  m a y  c a u s e  c o r tic a l 

d e a fn e s s  r e s u l t in g  in  a n  in a b i l i ty  to  u n d e r s ta n d  la n g u a g e  in  I ts  sp o k e n  fo rm . 

M a n y  p a t ie n ts  w i th  le f t h e m is p h e re  d am ag e , h o w e v e r ,  w h o  h a v e  n o t 

s u f f e r e d  a n y  s ig n if ic a n t  lo ss  in  a u d i to r y  s e n s i t i v i ty  h a v e  d if f ic u lt ie s  w i t h  

a u d i to r y  c o m p re h e n s io n  of la n g u ag e . In  o th e r  c a s e s  s u c h  d if f ic u lt ie s  a r e  

a s s o c ia te d  w i th  g e n e ra l  p ro b le m s  in  d is c r im in a t io n  of p itc h , in t e n s i ty  a n d  

d u r a t io n  of a c o u s tic  s t im u li ;  in  y e t  o th e r s ,  d if f ic u lt ie s  w i th  v e r b a l  

c o m p re h e n s io n  co o ccu r w i t h  a n  in a b i l i ty  to  id e n t ify  a n d  a s s o c ia te  n o n v e rb a l  

s o u n d s  w i th  m e a n in g  (E llis  a n d  Y oung, 1988). A s m a l l  s u b g ro u p  of p a t ie n ts  is 

d ia g n o sed  a s  s u f f e r in g  f ro m  p u r e  w o r d  d e a fn e s s  (G o ldste in , 1948). P a t ie n ts  

w i th  p u r e  w o r d  d e a fn e s s  c a n n o t  c o m p re h e n d  sp e e c h , a l th o u g h  th e i r  re a d in g  

c o m p re h e n s io n  a n d  a u d i to r y  p e rc e p tio n  of n o n v e rb a l  sp e e c h  so u n d s  a r e  

u n a f fe c te d . In  i t s  p u r e  fo rm , i .e . w h e n  it  o c c u r s  w i th o u t  g e n e ra l  a u d i to r y  

a g n o s ia  a f fe c t in g  th e  p e rc e p tio n  of n o n sp e e c h  s o u n d s  o r  w i th o u t  o th e r  

a  p h a s ic  s y m p to m s , th e  d is o rd e r  is  v e r y  r a r e  (M e tz -L u tz  a n d  D ahl, 1984)

M ore c o m m o n ly , d e fe c ts  in  th e  p e rc e p tio n  of sp e e c h  s o u n d s  co o ccu r w i th  

c o m p re h e n s io n  p ro b le m s  w h ic h  c a n n o t be c o m p le te ly  c o m p e n sa te d  fo r  

th r o u g h  r e a d in g  a n d  w h ic h  a r e  o f te n  a c c o m p a n ie d  b y  c e r t a in  e x p re s s iv e  

d if f ic u lt ie s  s u c h  a s  w o r d  f in d in g  p ro b le m s , p a r a p h a s i a s  a n d  p a r a g r a m m a t ic  

b u t  f lu e n t  sp e e c h  T h is  la r g e r  g ro u p  of p a t ie n ts  w i t h  s o -c a lle d  im p re s s iv e  

a p h a s ia  m a y  c o n s t i tu te  a  v e r y  h e te ro g e n e o u s  p o p u la tio n  ( F r a n k l in ,  1988) 

N e v e r th e le s s ,  n e u ro l in g u is t ic  th e o r y  a n d  s tu d ie s  h a v e  te n d e d  to  g ro u p  

p a t ie n ts  w i th  th i s  d ia g n o s is  to g e th e r  in  s tu d ie s  te s t in g  im p a i r m e n ts  a t  

d i f f e r e n t  le v e ls  of th e  c o m p re h e n s io n  p ro c e ss , o f te n  in  s e a r c h  of a  u n i t a r y  

e x p la n a tio n  of t h e i r  c o m p re h e n s io n  p ro b le m s .

T h e  s tu d ie s  h a v e  in v o lv e d  p a t ie n ts  se lec ted  a c c o rd in g  to  s i te  of lesion  

( a n t e r io r  v e r s u s  p o s te r io r )  o r  a p h a s ic  s y n d r o m e  (B ro c a 's  v e r s u s  W e rn ic k e 's
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a p h a s ia ) ,  o r  th e y  h a v e  b e e n  b a se d  o n  sp e c if ic  s y m p to m s  s u c h  a s  f lu e n t  

v e r s u s  n o n f lu e n t  sp eech  p ro d u c tio n , o r  good v e r s u s  p o o r c o m p re h e n s io n  a s  

m e a s u r e d  on s t a n d a r d  a p h a s ia  t e s t s  lik e  th e  B oston D iag n o stic  A p h as ia  

E x a m in a tio n  o r  th e  T o k en  T es t (G oodglass a n d  K ap lan , 1972; De R enal a n d  

V ignolo, 1962). In  th e  fo llo w in g  s e c tio n s  a  s u r v e y  of so m e  of th e s e  s tu d ie s  

w i l l  be p re s e n te d  o rg a n iz e d  a c c o rd in g  to  th e  l in g u is tic  le v e l in  th e  

c o m p re h e n s io n  p ro c e s s  t h a t  th e y  a im  to  a d d re s s .  T h e  fo cu s  is  p r i m a r i l y  on 

s tu d ie s  a d d re s s in g  d is tu r b a n c e s  of c o m p re h e n s io n  in  a p h a s ic s  w i th  

s y m p to m s  su g g es tin g  p o s te r io r  b r a i n  le s io n s , i .e . p a t ie n ts  d iag n o sed  a s  

W e rn ic k e 's  a p h a s ic s ,  f lu e n t  a p h a s ic s ,  o r  a p h a s ic s  w i th  c o m p re h e n s io n  

d if f ic u ltie s .  F o r  c o n v e n ie n c e 's  s a k e ,  th e  t e r m  ‘p o s te r io r  a p h a s ic s ' w i l l  be 

u se d  w h e n  r e f e r r in g  to  p a t ie n ts  f r o m  a ll of th e se  c a te g o r ie s , w i th o u t  

im p ly in g  a n y  k n o w n  o r  sp ec if ic  s i te  of le s io n .

1 2  D is tu rb a n c e s  of sp eech  p e rc e p tio n

A la rg e  g ro u p  of s tu d ie s  h a s  e x a m in e d  im p a i r m e n ts  in  th e  b a s ic  a b i l i ty  of 

a p h a s ic  p a t ie n ts  to  p e rc e iv e  h u m a n  sp e e c h  s o u n d s  In  g e n e ra l ,  d i s tu r b a n c e s  

in  sp eech  p e rc e p tio n  a f fe c t  s e g m e n ta l  r a t h e r  th a n  p ro so d ic  in fo rm a t io n  

T h u s , B lu m ste in  a n d  G oodglass (1972) te s te d  th e  a b i l i ty  of f lu e n t  a p h a s ic s  

(W e rn ic k e 's ,  C o n d u c tio n  a n d  A nom ic  a p h a s ic s )  a n d  n o n f lu e n t  B ro c a 's  

a p h a s ic s ,  a s  w e ll  a s  of n o n - b r a in d a m a g e d  c o n tro ls  to  a p p r e c ia te  s t r e s s  

c o n t r a s t s  in  a  t a s k  w h e r e  s t r e s s  c a r r i e d  le x ica l d is t in c t io n s .  A lth o u g h  

a p h a s ic s  a s  a  g ro u p  m a d e  m o re  e r r o r s  on th e  o v e ra l l  ta s k  t h a n  n o r m a l  

c o n t ro ls  th e r e  w a s  no  d if fe re n c e  in  th e  p ro p o r t io n  of s t r e s s - d e te r m in e d  

e r r o r s  b e tw e e n  n o r m a ls  a n d  a p h a s ic s  o r  b e tw e e n  a p h a s ic  s u b g ro u p s . T he  

c o n c lu s io n  w a s  t h a t  th e  p e rc e p tio n  of s t r e s s  is  a  r e m a r k a b ly  ro b u s t  

l in g u is tic  f e a tu r e  a n d  th a t  i t  a p p e a r s  to  be p r e s e r v e d  in  a p h a s ia

At th e  s e g m e n ta l  le v e l of sp e e c h  p e rc e p tio n  m o s t  a p h a s ic s  s h o w  so m e  d e g re e  

of d e f ic it, a n d  one is s u e  c o n c e rn s  w h e t h e r  th i s  m ig h t be th e  c o n se q u e n c e  of a  

g e n e ra l  a u d i to r y  p ro c e s s in g  d e f ic it . I t  h a s  b e e n  su g g es ted  th a t  le ft 

h e m is p h e r e  b r a in  d a m a g e  is  a s s o c ia te d  w i t h  a n  im p a i r m e n t  of te m p o ra l  

p ro c e s s in g  (E fro n , 1963) a n d  th a t  t h i s  d efec t in c lu d e s  d if f ic u lt ie s  w i th
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p e rc e iv in g  th e  f a s t  t r a n s i t io n s  id e n tify in g  s to p  c o n s o n a n ts  (T a lla l  a n d  

N ew co m b * , 1978). A lth o u g h  th e  ro le  of t im e  in  p h o n e m e  id e n tif ic a tio n  a n d  

th e  e x te n t  to  w h ic h  a p h a s lc  d if f ic u l t ie s  in  sp e e c h  p e rc e p tio n  a r i s e  a t  a  

’p r e - p h o n e t i c 1 le v e l h a v e  b een  a d d re s s e d  in  s e v e r a l  s tu d ie s  (e .g . B lu m s te in , 

K atz , G oodglass, S h r ic r ,  a n d  D w o re tz h y , 1988, R iedel a n d  8 tu d d e r t -K e n n e d y ,  

1985), th e  is s u e  w il l  n o t be c o n s id e re d  h e r e  T h e  p r i m a r y  fo c u s  of w h a t  

fo llo w s  is  o n  la n g u a g e  c o m p re h e n s io n  d e fe c ts  a n d  th e  p o ss ib le  c o n t r ib u t io n  of 

sp e e c h  p e rc e p tio n  p ro b le m s  to  th e se .

D if fe re n t  a u t h o r s  h a v e  p u t  f o r th  th e  v ie w  t h a t  c o m p re h e n s io n  d e f ic its  in  

a p h a s ia  c a n  be a t t r ib u t e d  to  a n d  h a v e  a s  t h e i r  u n d e r ly in g  c a u s e  a  b a s ic  

im p a i r m e n t  in  sp eech  p e rc e p tio n . T h u s , L u r ia  (1970) su g g e s te d  t h a t  th e  

p r i m a r y  u n d e r ly in g  d i s tu r b a n c e  in  W e r n ic k e 's  (o r  a c o u s t ic -g n o s t ic )  a p h a s ia  

is  a  d is tu r b a n c e  of 'p h o n e m ic  h e a r i n g 1 a s s o c ia te d  w i t h  te m p o ra l  lobe d a m a g e . 

In  a c c o rd a n c e  w i t h  th i s  h y p o th e s is  s e v e r a l  s tu d ie s  h a v e  in v e s t ig a te d  th e  

sp e e c h  p e rc e p tio n  s k i l l s  of d i f f e r e n t  s u b g ro u p s  of a p h a s ic s .

B asso, C asa tl, a n d  V ignolo  (1977) u se d  a  s o -c a lle d  c a te g o r ic a l p e rc e p tio n  ta s k  

to  te s t  p h o n e m e  id e n tif ic a t io n  w i t h  s y n th e t ic  s to p  c o n s o n a n ts  d if f e r in g  on  a 

v o ic e  o n se t t im e  (V O T) c o n t in u u m . R e se a rc h  w i th  n o r m a l  s u b je c t s  h a s  

s h o w n  t h a t  s u c h  s t im u l i  a r e  id e n tif ie d  a s  be long ing  to  d is c r e te  p h o n e m ic  

c a te g o r ie s  w i th  s h a r p  c a te g o ry  b o u n d a r ie s  (L ib c rm a n , H a r r i s ,  H o ffm an , a n d  

G rif f in , 1957) B asso e t  a l. e x a m in e d  th is  p h e n o m e n o n  in  a p h a s ic  s u b je c ts .  

T h e  p a r t i c ip a n t s  w e r e  b r a in  d a m a g e d  a n d  n o r m a l  s u b je c ts .  A p h as ic  s u b je c ts  

w i t h  le f t  h e m is p h e r e  d a m a g e  w e r e  d iv id ed  in to  f o u r  d ia g n o s tic  g ro u p s  b ased  

on  f lu e n c y  a n d  le v e l of c o m p re h e n s io n  ( a s  m e a s u r e d  on  th e  T o k en  T e s t)

R ig h t h e m is p h e r e  p a t ie n ts  a n d  le f t  h e m is p h e r e  p a t ie n ts  w i th o u t  a p h a s ia  h a d  

n o  d i f f i c u l ty  in  c la s s ify in g  m e m b e r s  of th e  a c o u s tic  c o n t in u u m  a s  belong ing  

to  o ne  o r  th e  o th e r  p h o n e m ic  c a te g o ry . A p h asic  s u b je c ts  d if fe re d  in  th e i r  

p e r fo rm a n c e .  B ased on th e  p re s e n c e  o r  a b se n c e  of a  c l e a r  b o u n d a r y  b e tw e e n  

p h o n e m ic  c a te g o r ie s  a p h a s ic  p a t ie n ts  w e r e  a s s ig n e d  to  t h r e e  le v e ls  of 

s e v e r i t y  : m ild , s e v e re ,  a n d  v e r y  s e v e re  p h o n e m e  id e n tif ic a tio n  d e f ic it .

T h e re  w a s  a  s ig n if ic a n t  c o r r e la t io n  b e tw e e n  d e g re e  of p h o n e m e  id e n tif ic a t io n  

d e fic it a n d  p e r f o r m a n c e  on th e  T o k en  te s t  H o w e v e r , th e  a u t h o r s  p o in t o u t
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t h a t  th e  c o r r e la t io n  c a n n o t  be  d u e  to  a  s im p le  c a u s e -e f f e c t  r e la t io n s h ip  

b e tw e e n  p h o n e m e  id e n tif ic a tio n  s h i l l s  a n d  la n g u a g e  c o m p re h e n s io n . T h u s , 

p r a c t ic a l ly  a ll  B ro c a 's  a p h a s ic s  w i th  good c o m p re h e n s io n  s h o w e d  so m e  d e g re e  

of p h o n e m e  id e n tif ic a t io n  d e f ic it , a n d  on e  t h i r d  of th e  W e rn ic k e  g ro u p  w h o  

h a d  poo r c o m p re h e n s io n  s h o w e d  n o  p h o n e m e  id e n tif ic a tio n  d e f ic it . T h e  

a u t h o r s  f in d  th a t  th e  e v id e n c e  is  in c o n c lu s iv e  a s  to  w h ic h  d im e n s io n s  of 

a p h a s ia  a r e  a s s o c ia te d  w i t h  p h o n e m e  id e n tif ic a tio n  d e f ic its ,  b u t  th e y  su g g es t 

t h a t  n o n f lu e n c y  is  a  r e l e v a n t  c a n d id a te  fo r  c o n s id e ra tio n .

O th e r  s tu d ie s  h a v e  e x p lo re d  In  m o r e  d e ta i l  th e  n a t u r e  of th e  p h o n e m e  

id e n tif ic a t io n  d e f ic it  in  a p h a s ia .  As m e n tio n e d  ab o v e , n o r m a l  s u b je c t s  

id e n t i fy  c e r t a in  c o n t in u o u s ly  v a r y in g  s y n th e t ic  sp e e c h  s t im u l i  a s  b e long ing  

to  d is c re te  p h o n e m ic  c a te g o r ie s . M o re  in te r e s t in g ly ,  d is c r im in a t io n  b e tw e e n  

i te m s  a lo n g  s u c h  a n  a c o u s tic  c o n t in u u m  is  o n ly  r e l ia b le  fo r  i t e m s  t h a t  belong 

to  d i f f e r e n t  c a te g o r ie s . In  o th e r  w o r d s ,  th e  s a m e  a c o u s tic  d if f e re n c e  is  o n ly  

p e rc e iv e d  a s  a  d if f e re n c e  b y  n o r m a l  s u b je c t s  w h e n  it  c o in c id e s  w i t h  a  

p h o n e m e  b o u n d a r y  (L ib e rm a n  e t a l  , 1957) T h is  r e la t io n s h ip  b e tw e e n  

p h o n e tic  d is c r im in a t io n  a n d  p h o n e m e  id e n t if ic a t io n  w a s  e x a m in e d  in  a p h a s ic  

s u b je c t s  b y  B lu m ste in  a n d  h e r  co lleag u e s  (B lu m s te in , C ooper, Z u r i f ,  a n d  

C a ra m a z z a ,  1977; B lu m s te in , T a r t t e r ,  N ig ro , a n d  S ta t le n d e r ,  1984) R e su lts  in  

b o th  s tu d ie s  s h o w e d  t h a t  c e r t a in  a p h a s ic s  w h o s e  d is c r im in a t io n  w a s  in  

a c c o rd a n c e  w i t h  th e  n o r m a l  b o u n d a r ie s  b e tw e e n  p h o n e m e  c a te g o r ie s , co u ld  

n o t  id e n t i f y  th e  s t im u l i  r e l i a b ly .  H o w e v e r , th e  r e v e r s e  d id  n o t  o c c u r . O ne 

g ro u p  of a p h a s ic s  c o n s is tin g  of o n e  B ro c a 's , o n e  C o n d u c tio n  a n d  one M ixed 

n o n f lu e n t  a p h a s ic  w a s  im p a ir e d  in  b o th  d is c r im in a t io n  a n d  id e n tif ic a t io n . 

W e r n ic k e 's  a p h a s ic s  d id  n o t h a v e  d is c r im in a t io n  p ro b le m s ; y e t ,  th r e e  o u t  of 

f o u r  of th e s e  p a t ie n ts  w e r e  u n a b le  to  Id e n t i fy  th e  p h o n e m ic  c a te g o ry  of th e  

s t im u l i .  I t a p p e a r s ,  th e n ,  t h a t  la b e lin g  o r  id e n tif ic a tio n  p re s u p p o s e s  c o r r e c t  

d is c r im in a t io n ,  b u t  a lso  poses f u r t h e r  c o g n itiv e  o r  l in g u is tic  d e m a n d s  s u c h  

a s  th e  a b i l i ty  to  m a in ta in  a  s ta b le  c o n f ig u ra t io n  o r  c a te g o ry  la b e l o r  m a k in g  

l in g u is t ic  u s e  of th e  p e rc e iv e d  c o n t r a s t .  T h e  r e s u l t s  a lso  s h o w e d  th a t  

p h o n e tic  d i s c r im in a t io n  s c o re s  w e r e  n o t c o r r e la te d  w i t h  o v e ra l l  a u d i to r y  

la n g u a g e  c o m p re h e n s io n  a b i l i ty  a s  m e a s u r e d  b y  th e  B oston D iag n o stic  

A p h a s ia  E x a m in a tio n , w h e r e a s  p h o n e m e  id e n tif ic a t io n  s c o re s  sh o w e d  a
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s ig n if ic a n t  c o r r e la t io n  T h ese  f in d in g s  su g g es t t h a t  t h e  c o m p re h e n s io n  

d if f ic u l t ie s  of f lu e n t  a p h a s ic s  do n o t a r i s e  d u e  to  la c k  of s e n s i t i v i ty  to  

p a r t i c u l a r  a c o u s tic  d im e n s io n s  b u t  m a y  be a s s o c ia te d  w i t h  p ro b le m s  in  th e  

e n co d in g  o r  c la s s if ic a t io n  of p h o n e tic  p e r c e p ts  o n to  l in g u is t ic a l ly  r e le v a n t  

c a te g o r ie s .

B lu m s te in , B a k e r , a n d  G oodglass (1977) te s te d  d i f f e r e n t  s u b g ro u p s  of a p h a s ic s  

w i t h  a  t a s k  r e q u i r in g  th e  p a t ie n ts  to  m a k e  s a m e - d i f f e r e n t  ju d g m e n ts  a b o u t 

p a i r s  of a u d i to r i ly  p r e s e n te d  s t im u l i  d if f e r in g  in  in i t ia l  p h o n e m e  o r  in  

p h o n e m e  se q u e n c e  T he s t im u l i  w e r e  e i th e r  w o r d s  o r  p h o n o lo g ica lly  

a c c e p ta b le  n o n  w o rd s .  A p h a s ic s  w i th  p o s te r io r  le s io n s  w e r e  c la s s if ie d  a s  

W e rn ic k e 's  a p h a s ic s  b a se d  on t h e i r  f lu e n t  sp e e c h  a n d  p o o r c o m p re h e n s io n  

P a t ie n ts  w i t h  a n t e r io r  le s io n s , n o n f lu e n t  sp e e c h  a n d  good c o m p re h e n s io n  

w e r e  c la s s if ie d  a s  B ro c a 's  a p h a s ic s  T h e  a u t h o r s  fo u n d  t h a t  a l l  a p h a s ic s  

sh o w e d  d is c r im in a t io n  im p a i r m e n t ,  e s p e c ia lly  w i th  n o n w o rd  s t im u l i .  

I n te r e s t in g ly ,  t h e i r  s u b je c t s  w i t h  W e rn ic k e 's  a p h a s ia  w h o  h a d  th e  lo w e s t 

c o m p re h e n s io n  s c o re s  on  th e  B oston  D iag n o stic  A p h as ia  E x a m in a tio n , w e r e  

n o t th e  m o s t im p a ir e d  A g ro u p  of m ix e d  p o s te r io r  a p h a s ic s  c o m p ris in g  

p a t ie n ts  c la s s if ie d  a s  C o n d u c tio n , T r a n s c o r t lc a l  S e n s o ry , a n d  A nom ic  

a p h a s ic s  d id  w o r s e  on  th e  d is c r im in a t io n  te s t  a l th o u g h  th e i r  c o m p re h e n s io n  

s c o re s  w e r e  b e t te r  th a n  th e  g ro u p  of W e r n ic k e 's  a p h a s ic s .  T h u s , th e  e x te n t  

of th e  p h o n e m ic  d is c r im in a t io n  p ro b le m  d id  n o t m a tc h  th e  e x te n t  of th e  

c o m p re h e n s io n  d e fe c t in  a n y  d i r e c t  w a y .

M lceli, G a in o tti, C a lta g iro n e , a n d  M asu llo  (1980) r e a c h e d  a  s im i l a r  c o n c lu s io n  

a f t e r  te s t in g  a  la rg e  g ro u p  of u n c la s s if ie d  p a t ie n ts  w i t h  le f t  h e m is p h e r e  

d a m a g e  on a  t a s k  r e q u i r in g  th e  s u b je c t s  to  m a k e  s a m e - d i f f e r e n t  J u d g m e n ts  

a b o u t tw o  a u d i to r i ly  p re s e n te d  n o n w o r d s  d if f e r in g  in  in i t ia l  c o n s o n a n t T h e  

p a t ie n ts  w e r e  a lso  te s te d  w i t h  a  w o r d - p i c t u r e  m a tc h in g  te s t  w i t h  b o th  

p h o n e m ic  a n d  s e m a n t ic  fo ils  a n d  a  s e n te n c e  c o m p re h e n s io n  t e s t  r e q u i r in g  th e  

e x e c u tio n  of s im p le  v e r b a l  c o m m a n d s . T h e  r e s u l t s  sh o w e d  a  s ig n if ic a n t  

c o r r e la t io n  fo r  th e  la rg e  p a t ie n t  g ro u p  a s  a  w h o le  b e tw e e n  th e  a b i l i ty  to  

m a k e  s a m e - d i f f e r e n t  ju d g m e n ts  on  n o n w o rd s  a n d  p e r f o r m a n c e  on  th e  

w o r d - p i c tu r e  m a tc h in g  a n d  s e n te n c e  c o m p re h e n s io n  te s t s .  H o w e v e r , m a n y
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p a t ie n ts  w h o  d id  p o o r ly  on s a m r - d i f f c r e n t  ju d g m e n ts  s h o w e d  n o  I m p a i r m e n t  

in  w o r d  a n d  s e n te n c e  c o m p re h e n s io n  a n d  th e  r e v e r s e  p a t t e r n  w a s  a lso  

o b s e rv e d , su g g e s tin g  a n  In c o m p le te  r e la t io n  b e tw e e n  g e n e ra l  c o m p re h e n s io n  

a b i l i ty  a n d  sp e e c h  p e rc e p tio n  s k il ls  a s  th e y  w e r e  te s te d  in  t h i s  s tu d y .

T h e  r e s e a r c h  d is c u s s e d  a b o v e  s e r v e s  to  p o in t o u t th e  n e c e s s i ty  of p a y in g  d u e  

c o n s id e ra t io n  to  h o w  sp e e c h  p e rc e p tio n  s k i l l s  a r c  m e a s u r e d  in  

b r a in - d a m a g e d  s u b je c ts ,  e s p e c ia lly  c o n c e rn in g  th e  c o g n itiv e , m e m o r y  a n d  

l in g u is t ic  d e m a n d s  posed  b y  d i f f e r e n t  ty p e s  of ta s k s .  M e a s u r in g  sp eech  

p e rc e p tio n  in  th e  c o n te x t of la n g u a g e  c o m p re h e n s io n  a lso  r a i s e s  tw o  r e la te d  

is s u e s  T a s k s  In v o lv in g  r e a l  w o r d  s t im u l i  a n d  r e q u i r in g  p ic tu r e  m a tc h in g  

m a y  p ro v id e  a d d it io n a l  c u e s  f o r  e s ta b l is h in g  p hono log ica l s t r u c t u r e  a n d  th u s  

c o v e r  u p  d e f ic i ts  in  p h o n e tic  p e rc e p tio n . C o n v e rs e ly  a  s e m a n t ic  d is tu r b a n c e  

o r  a  d i s tu r b a n c e  in v o lv in g  th e  c o n n e c tio n  b e tw e e n  so u n d  a n d  m e a n in g  m a y  

m a k e  s u c h  a  t a s k  m o r e  c o m p lic a te d  fo r  th e  p a t ie n t  th a n  w a r r a n t e d  b y  h is  

a b i l i t ie s  in  p h o n e tic  d is c r im in a t io n .

A seco n d  s e t  of s tu d ie s  h a s  t h r o w n  f u r t h e r  lig h t on  th e  n a t u r e  of th e  

c o m p re h e n s io n  d e f ic it  in  W e rn ic k e 's  a p h a s ia  b y  d e m o n s t r a t in g  t h a t  if th e  

s e m a n t ic  load  in c re a s e s ,  th e  p a t ie n ts ' a b i l i ty  to  d i s c r im in a te  b e tw e e n  

p h o n e m ic a l ly  s im i la r  w o r d s  d e c re a s e s  f u r t h e r  th a n  in  o th e r  a p h a s ic  g ro u p s . 

B a k e r , B lu m ste in , a n d  G oodglass (1981) sh o w e d  th a t  w h e r e a s  B ro c a 's  

a p h a s ic s  do w e ll  o n  w o r d - p i c t u r e  m a tc h in g , W e r n ic k e 's  a p h a s ic s  s h o w  a  

m a r k e d  d e c re a s e  in  p e r f o r m a n c e  w h e n  s e m a n t ic  fo ils  a r e  in tro d u c e d , 

in d ic a tin g  a  t r a d e - o f f  b e tw e e n  p hono log ica l a n d  s e m a n t ic  p ro c e s s in g  s u c h  

t h a t  w h e n  th e  load  in  o n e  in c re a s e s ,  p e r f o r m a n c e  in  th e  o th e r  s u f f e r s .  Also 

G aln o ttl, M iceli, S ilv e r ! ,  a n d  V illa  (1962) fo u n d  a  g r e a te r  im p a i r m e n t  on 

s e m a n t ic  d is c r im in a t io n  in  G lobal, W e rn ic k e 's  a n d  A nom ic a p h a s ic s  th a n  in  

B ro c a 's  a p h a s ic s  in  a  s im i la r  ta s k .  A n a ly s is  of th e  e ffe c t of s i te  of le s io n  on 

n u m b e r  of s e m a n t ic  e r r o r s  s h o w e d  t h a t  le s io n s  in v o lv in g  th e  te m p o ra l  lobe 

w e r e  a s s o c ia te d  w i t h  s ig n if ic a n t ly  m o r e  e r r o r s  th a n  le s io n s  n o t  in v o lv in g  

th i s  lobe. T h u s , b a s e d  on th e s e  w o r d - p i c tu r e  m a tc h in g  t a s k s  i t  s e e m s  th a t  

th e  c o m p re h e n s io n  p ro b le m s  of W e r n ic k e 's  a p h a s ic s  m a y  in v o lv e  a  s e m a n t ic  

c o m p o n e n t
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In  c o n c lu s io n , m o s t  A p h a s ic s  h a  v s  d i f f i c u l t i e s  in  sp e e c h  p e rc e p t io n  a t  th e  

s e g m e n ta l  le v e l, w h e r e a s  p ro s o d ic  in f o r m a t io n  is  b e t t e r  p r e s e r v e d .  T h e s e  

d e f ic i ts  a t  t h e  s e g m e n ta l  le v e l a r e  n o t d i r e c t l y  c o r r e l a te d  w i t h  g lobal 

m e a s u r e s  of c o m p re h e n s io n .  A c lo s e r  a n a l y s i s  of t h e i r  n a t u r e  In d ic a te s  t h a t  

a  d is t in c t io n  m u s t  b e  m a d e  b e tw e e n  b a s ic  p h o n e t ic  d i s c r im in a t io n  a n d  th e  

a b i l i t y  to  u s e  th e  p e r c e p t  in  a  l in g u is t ic a l ly  r e l e v a n t  w a y .  T h e  f o r m e r  is  

p r e r e q u i s i t e  to  th e  l a t t e r  a n d  m a y  be i n t a c t  w h i le  th e  p a t i e n t  is  s t i l l  u n a b le  

to  d o  th e  l a t t e r .  E m p ir ic a l  r e s e a r c h  w i t h  g ro u p s  of W e r n ic k e 's  a p h a s ic s  

s u g g e s ts  t h a t  th e s e  p a t i e n t s  d i s c r i m in a t e  in  a  n o r m a l  f a s h io n  a n d  t h e i r  

d i f f i c u l ty  is  n o t in  s e n s i t i v i t y  to  a  p a r t i c u l a r  a c o u s t ic  d im e n s io n  b u t  In  th e  

e n c o d in g  o r  c la s s i f ic a t io n  of th e  d im e n s io n  o n to  a  l in g u is t ic a l ly  r e l e v a n t  

c a te g o ry .  P a t i e n t s  w i t h  c o m p re h e n s io n  d i f f ic u l t i e s  s e e m  to  h a v e  t h e i r  m a jo r  

p ro b le m s  in  th e  l a t t e r  p h a s e . T h u s ,  t h e i r  im p a i r m e n t  is  m o r e  m a r k e d  in  

t a s k s  a s s e s s in g  th e  a b i l i t y  to  e s ta b l i s h  p h o n o lo g ica l f o r m  o r  a t t a c h  m e a n in g  

to  i t  r a t h e r  t h a n  in  p h o n e t ic  d i s c r im in a t io n .  A c c o rd in g ly , th e  c o m p re h e n s io n  

d e f ic i t  of t h i s  g ro u p  c a n n o t  b e  e x p la in e d  a s  a  g e n e r a l  a u d i to r y  

(* p r e - p h o n e t ic ')  o r  p h o n e t ic  d i s c r im in a t io n  p ro b le m , b u t  s e e m s  to  in v o lv e  

d e f ic i ts  a t  th e  le v e l of w o r d  f o r m  o r  w o r d  m e a n in g .

1 3  D is tu r b a n c e s  of l e x ic a l - s e m a n t i c  s t r u c t u r e

1 3.1 I m p a i r m e n t  of le x ic a  I - s e m a n t i c  k n o w le d s e  in  a p h a s ic s  w i t h  p o s te r io r  

s y n d r o m e s .

T h e  p re c e d in g  s e c tio n  c o n c lu d e d  t h a t  a  c o m p re h e n s io n  d e f ic it  w a s  n o t  

n e c e s s a r i ly  a s s o c ia te d  w i t h  a n  I m p a i r m e n t  in  p e r c e p tu a l  a n a l y s i s  a t  th e  

a c o u s t ic  o r  p h o n e t ic  le v e ls . R a th e r ,  th e  r e s e a r c h  in d ic a te d  t h a t  a p h a s ic s  m a y  

h a v e  p ro b le m s  w i t h  c o m p re h e n s io n  in d e p e n d e n t ly  of t h e i r  b a s ic  sp e e c h  

p e rc e p t io n  s k i l l s .  M o re  s p e c if ic a l ly ,  th e  p ro b le m s  s e e m  to  In c lu d e  a  d e f ic ie n t  

a b i l i t y  to  e s ta b l i s h  a  p h o n o lo g ica l f o r m  b a s e d  on  th e  p h o n e t ic  p e r c e p t  o r  

d i f f i c u l t i e s  in  a s s o c ia t in g  i t  w i t h  o r  r e t r i e v in g  a  s p e c if ic  w o r d  m e a n in g .  T h is  

c h a r a c t e r i s a t i o n  im p lie s  d if f ic u l t ie s  a t  t h e  le v e l of w o r d  f o r m  o r  w o r d  

m e a n in g
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L e sse r  (1976) su g g e s ts  t h r e e  le v e ls  of d e s c r ip t io n  fo r  th e  w o r d .  At o n e  lev e l 

th e  w o r d  c o n s t i tu te s  a  p hono log ica l o r  o r th o g ra p h ic  f o rm  A t a n o th e r  le v e l,

I t c o n s t i tu te s  a  g r a m m a t ic a l  u n i t  In  s e n te n c e  s t r u c t u r e .  T h i rd ly ,  w o r d s  

h a v e  m e a n in g , i.e . h a v e  a n  a s s o c ia te d  le x ic a l - s e m a n t ic  s t r u c t u r e  A f o u r th  

p o ssib le  le v e l a r i s e s  if  o ne  a t t e m p t s  to  d is t in g u is h  b e tw e e n  a  g e n e ra l  

c o g n itiv e  s y s te m  of c o n c e p ts  a n d  r e la t io n s  a n d  th e  le x ic a l - s e m a n t ic  s y s te m  of 

w o r d  m e a n in g s . N e u ro lin g u is tic  r e s e a r c h  in  d is tu r b a n c e s  of w o r d  re c o g n itio n  

h a s  m o s t ly  fo c u sse d  o n  d i s tu r b a n c e s  a t  g r a m m a t ic a l  a n d  le x ic a l - s e m a n t ic  

le v e ls , a n d  th i s  se c tio n  c o n ta in s  a  r e v ie w  of s tu d ie s  in  th e s e  a r e a s .  M o re  

r e c e n t ly ,  s tu d ie s  h a v e  a d d re s s e d  im p a i r m e n ts  a t  th e  le v e l of a c c e s s in g  th e  

p hono log ica l f o r m  o r  of a s s o c ia t in g  i t  w i th  m e a n in g . T h is  r e s e a r c h  w i l l  be 

r e v ie w e d  in  s e c tio n  1.4.

A la rg e  n u m b e r  of s tu d ie s  h a s  b een  c o n c e rn e d  w i t h  d i s tu r b a n c e s  of w o rd  

m e a n in g  in  p a t ie n ts  w i t h  c o m p re h e n s io n  d if f ic u lt ie s  a n d  W e rn ic k e - l ik e  

a p h a s ia  p ro f ile s . O ne a s p e c t  of th i s  r e s e a r c h  h a s  fo c u sse d  o n  d if f e re n c e s  in  

p r e s e r v e d  w o r d  re c o g n itio n  s k i l l s  r e la t in g  to  th e  g r a m m a t ic a l  s t a t u s  of th e  

w o r d  a s  a  u n i t  of a n a ly s i s  in  s e n te n c e s .  A d is t in c tio n  b e tw e e n  so -c a lle d  

fu n c tio n  a n d  c o n te n t  w o r d s  h a s  b een  fo u n d  h ig h ly  r e l e v a n t  to  d e s c r ib e  

a p h a s ic  im p a i r m e n ts  (G oodglass, 1968). F u n c tio n  w o r d s  h a v e  p r i m a r i l y  a 

g r a m m a t ic a l  o r  r e la t io n a l  m e a n in g  a n d  h a v e  l i t t le  o r  n o  in h e r e n t  s e m a n t ic  

c o n te n t .  F u n c tio n  w o r d s  a r e  a lso  s o m e tim e s  r e f e r r e d  to  a s  c losed  c la s s  

w o r d s ,  r e f le c t in g  th e  f a c t  t h a t  th i s  c la s s  of w o r d s  in c lu d e s  m o s t ly  p ro n o u n s ,  

p re p o s it io n s  a n d  c o n ju n c tio n s ,  i t. s e ts  of w o r d s  fo rm in g  a  closed  s y s te m  

t h a t  does n o t  a c c e p t n e w  m e m b e r s .  F u n c tio n  o r  c losed  c la s s  w o r d s  a r e  

d is t in g u is h e d  in  b o th  of th e s e  c h a r a c t e r i s t i c s  f r o m  c o n te n t  o r  o p en  c la s s  

w o rd s .  As th e  n a m e  im p lie s , c o n te n t  w o r d s  h a v e  a n  in h e r e n t  m e a n in g  a n d  

c o n s t i tu te  th e  le x ic a l - s e m a n t ic  s y s te m  C o n te n t w o r d s  in c lu d e  th e  m a jo r  

w o r d  c la s s e s  of n o u n s ,  v e r b s ,  a d je c t iv e s  a n d  a d v e r b s ,  a l l  of w h ic h  a r e  open 

w o r d  c la s s e s  in  th e  s e n s e  t h a t  n e w  m e m b e r s  c a n  b e  ad d ed  o r  a s s im i la te d  

w i th i n  e a c h  c la ss .

T he  d is t in c tio n  b e tw e e n  c o n te n t  a n d  fu n c tio n  w o r d s  h a s  b een  s h o w n  to  be of 

im p o r ta n c e  in  a p h a s ia  b e c a u se  th e s e  w o r d  c la s s e s  a r e  d i f f e r e n t ia l ly  a ffe c te d
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in  d i f f e r e n t  s u b g ro u p s  of a p h a s ic s .  T h e re  a p p e a r s  to  be  a  d o u b le  d is so c ia tio n  

b e tw e e n  th e  p r e s e r v a t io n  of fu n c tio n  a n d  c o n te n t  w o r d s  in  a p h a s ic s  w i t h  

a n t e r io r  a n d  p o s te r io r  s y n d r o m e s  (B ra d le y , G a r r e t ,  a n d  Z u r l f ,  1980; 

P r ie d e r ic l  a n d  S ch b en le , 1980) A n te r io r  a p h a s ic s  a p p e a r  to  d e v ia te  f ro m  

n o r m a ls  in  th e  re c o g n itio n  p ro c e s s e s  in v o lv in g  fu n c tio n  w o r d s ,  w h e r e a s  

p o s te r io r  a p h a s ic s  t r e a t  fu n c t io n  w o r d s  in  a  n o r m a l  fa s h io n . C o n c e rn in g  

c o n te n t  w o r d s ,  h o w e v e r ,  s e v e r a l  s tu d ie s  h a v e  fo u n d  t h a t  p o s te r io r  a p h a s ic s  

w i t h  f lu e n t  sp e e c h  a n d  c o m p re h e n s io n  d e fe c ts  a r e  m o r e  im p a ir e d  th a n  

a n t e r i o r  a p h a s ic s  in  b o th  re c o g n itio n  a n d  p ro d u c tio n  of th i s  c la s s  of w o rd s .

As m e n tio n e d  In  th e  p r e v io u s  se c tio n , B a k e r  e t  a l. (1981) a n d  G a in o ttl e t al. 

(1982) fo u n d  g r e a t e r  p ro b le m s  in  W e rn ic k e ’s  a p h a s ic s  th a n  in  B ro c a ’s 

a p h a s ic s  in  t a s k s  a s s e s s in g  a u d i to r y  re c o g n itio n  of c o n te n t  w o r d s  a n d  

le x ic a l - s e m a n t ic  k n o w le d g e . O th e r  s tu d ie s  h a v e  a d d re s s e d  le x ic a l - s e m a n t ic  

k n o w le d g e  in  t a s k s  in d e p e n d e n tly  of a u d i t o r /  p e rc e p tio n  u s in g  w r i t t e n  

m a te r i a l s  a n d  h a v e  a lso  d e m o n s t r a te d  d if f e r e n c e s  in  p r e s e r v a t io n  of 

le x ic a l - s e m a n t ic  k n o w le d g e  b e tw e e n  d i f f e r e n t  s u b g ro u p s  of a p h a s ic s  In  s u c h  

a  t a s k  Z u r if ,  C a r a m a s s a ,  M y e rso n , a n d  G alv in  (1974) fo u n d  th a t  p a t ie n ts  

w i t h  p o s te r io r  le s io n s  a n d  W e r n ic k e - l ik e  a p h a s ia  d id  w o r s e  th a n  p a t ie n ts  

w i t h  a n t e r io r  b r a in  d a m a g e  a n d  B ro c a 's  a p h a s ia ,  w h o  b e h a v e d  m o r e  lik e  

n o r m a l  c o n tro ls .  G a rd n e r ,  S i lv e r m a n ,  W a p n c r ,  a n d  Z u r i f  (1978) fo u n d  th a t  

W e rn ic k e ’s  a p h a s ic s  w e r e  s e n s i t iv e  to  n o n lln g u is t ic  a n to n y m lc  r e la t io n s  b u t  

s e e m e d  to  h a v e  lo s t t h e i r  a p p re c ia t io n  of l in g u is t ic  a n to n y m ic  r e la t io n s .  

B ro c a 's  a p h a s ic s ,  c o n v e r s e ly ,  p e r fo rm e d  n e a r  n o r m a l ly  o n  b o th . T h e  r e s u l t s  

w e r e  in t e r p r e te d  a s  su g g e s tin g  a  lex ica] im p a i r m e n t  in  W e rn ic k e 's  a p h a s ic s  

G ro b c r, P e re c m a n , K elle r, a n d  B ro w n  (1980) a n d  G ro s s m a n  (1981) sh o w e d  

th a t  p a t i e n t s  w i t h  f lu e n t  sp e e c h  a n d  p re s u m e d  p o s te r io r  b r a in  d a m a g e  d id  

w o r s e  th a n  p a t ie n ts  w i th  n o n f lu e n t  sp e e c h  a n d  p re s u m e d  a n t e r i o r  b r a in  

d a m a g e . C a ra m a s x a , B e rn d t, a n d  B ro w n e ll (1982) fo rm e d  s u b g ro u p s  w e r e  

fo rm e d  b a se d  on p e r f o r m a n c e  on th e  e x p e r im e n ta l  ta s k  a n d  fo u n d  th a t  

p a t ie n ts  in  th e  s u b g ro u p  w h o  p e r fo rm e d  p o o r ly  o n  th e  t a s k  p r e d o m in a n t ly  

in c lu d e d  a p h a s ic s  w i t h  f lu e n t  sp e e c h , m o d e ra te  to  s e v e re  c o m p re h e n s io n  

d if f ic u l t ie s  a n d  a s s u m e d  p o s te r io r  le s io n s
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T h e re  s e e m s  th e n  to  be so m e  s u p p o r t  fo r  th e  v ie w  th a t  p o s te r io r  b r a in  

d a m a g e  a n d  W e r n ic h e - l ik e  s y m p to m s  s u c h  a s  f lu e n t  sp e e c h  a n d  

c o m p re h e n s io n  d if f ic u lt ie s  co o c c u r m o re  f r e q u e n t ly  w i t h  a n  im p a i r m e n t  in  

le x ic a l - s e m a n t ic  t a s k s  t h a n  do a n t e r io r  b r a in  d a m a g e  a n d  B ro c a - l ik e  

s y m p to m s  s u c h  a s  n o n f lu e n t  sp eech  a n d  r e la t iv e ly  w e l l - p r e s e r v e d  

c o m p re h e n s io n .

C o n c e rn in g  lo c a liz a tio n , h o w e v e r ,  th e  is s u e s  a r e  v e r y  c o m p lic a te d . T he  

a b o v e -m e n tio n e d  s tu d ie s  of p a t ie n t s  w i t h  focal le s io n s  su g g e s t t h a t  p o s te r io r  

b r a i n  d a m a g e  is  a s s o c ia te d  w i th  le x ic a l - s e m a n t ic  im p a i r m e n t .  In  a c c o rd a n c e  

w i th  th is ,  A lb e r t, G oodglass, H elm s, K u b en s, a n d  A le x a n d e r  (1981) a r g u e  th a t  

im p a i r m e n t s  in  c ro s s -m o d a l  a s s o c ia t io n s  a n d  d i s r u p t io n s  of le x ic a l e le m e n ts  

in  c o m p re h e n s io n  a r e  fo u n d  w i t h  la rg e  le s io n s  of th e  le f t 

te m p o ro -p a r ie to -o c c ip i ta l  J u n c tio n . In  c o n t r a s t  to  th e  a b o v e -m e n tio n e d  

s tu d ie s ,  h o w e v e r ,  L e sse r  (1978) h a s  a rg u e d  t h a t  le x ic a l s e m a n t ic  k n o w le d g e  

is  s u p p o r te d  b y  d if fu s e  b r a in  t i s s u e  a n d  t h a t  th e  le f t  h e m is p h e r e  is  

sp e c ia liz e d  fo r  t r a n s f o r m in g  th i s  d if fu s e ly  r e p r e s e n te d  k n o w le d g e  in to  i ts  

fo rm a l  s h a p e  a s  u t t e r e d  w o r d s  a n d  s e n te n c e s .  T h is  is  b o rn e  o u t  b y  s tu d ie s  of 

p a t ie n ts  w i t h  d if fu s e  b r a in  d a m a g e , e .g . s e n ile  d e m e n tia ,  w h o  m a y  be 

im p a ir e d  in  le x ic a l - s e m a n t ic  k n o w le d g e  w h ile  o th e r  a s p e c ts  of la n g u a g e  s u c h  

a s  s y n ta x  a n d  ph o n o lo g y  a r e  r e la t iv e ly  w e ll  p r e s e r v e d  (B e rn d t,  C a ra m a z z a , 

a n d  Z u r if ,  1983). T h e se  v ie w s ,  h o w e v e r ,  m a y  n o t  be in c o m p a tib le . T h u s , 

d i f f e r e n t  e tio log ies a n d  v a r i a t io n s  in  th e  foca l e x te n s io n  of th e  d is e a s e  m a y  

be  r e s p o n s ib le  fo r  v a r i a t io n s  in  th e  l in g u is tic  d e fe c ts  of d e m e n te d  p a t ie n ts  

(B a y le s  a n d  K azn ia k , 1987).

1 3  2 T h e  r e la t io n s h ip  of le x ic a l - s e m a n t ic  p ro b le m s  in  c o m p re h e n s io n  to  

n a m in g  a n d  c o n c e p tu a l k n o w le d g e

A m a jo r  is s u e  c o n c e rn in g  le x ic a l - s e m a n t ic  p ro b le m s  in  a p h a s ia  is  th e  

q u e s tio n  of w h e t h e r  le x ic a l - s e m a n t ic  k n o w le d g e  i ts e lf  is  d is tu r b e d  o r  

w h e t h e r  th e  im p a i r m e n t  a r i s e s  in  i t s  r e a l iz a t io n  a s  sp e e c h  o r  w o r d  

re c o g n itio n  A ccord ing  to  L e sse r  (1978) on e  sh o u ld  ex p ec t th e  s a m e  e r r o r s  in  

b o th  p ro d u c tio n  a n d  c o m p re h e n s io n  if  th e  im p a i r m e n t  in v o lv e s  a  c e n t r a l
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lex ico n  in  th e  s t ro n g e s t  s e n s e  of th e  h y p o th e s is ,  n a m e ly  t h a t  th e  

r e p r e s e n ta t io n s  of w o r d  m e a n in g s  th e m s e lv e s  a r e  a f fe c te d . M ost a p h a s ic s  do 

s h o w  re d u c e d  p e r f o r m a n c e  on  n a m in g , b u t  th e  p ro b le m s  d i f f e r  fo r  d i f f e r e n t  

g ro u p s  of a p h a s ic s  a n d  m a y  h a v e  d i f f e r e n t  u n d e r ly in g  c a u s e s .  T h e  

s p o n ta n e o u s  u t t e r a n c e s  of B ro c a 's  a p h a s ic s  a r e  c h a r a c te r i z e d  b y  th e  a b se n c e  

o r  v e r y  lo w  o c c c u r re n c e  of f u n c t io n  w o r d s  c o m p a re d  w i th  c o n te n t  w o r d s .  

W e r n ic k e 's  a p h a s ic s ,  on th e  o th e r  h a n d ,  ty p ic a l ly  h a v e  p ro b le m s  w i t h  

c o n te n t  w o r d s  a n d  p ro d u c e  in c o r r e c t  i t e m s  t h a t  m a y  be p h o n o lo g ic a lly  o r  

s e m a n t ic a l ly  r e la te d  to  th e  t a r g e t  w o r d  ( l i t e r a l  o r  s e m a n t ic  p a r a p h a s i a s )  o r  

m a y  be to ta l ly  u n re c o g n iz a b le  (n e o lo g ism s) . S o -c a lle d  A nom ic a p h a s ic s ,  w h o  

u s u a l ly  h a v e  p o s te r io r  le s io n s , m a y  h a v e  o th e r  l in g u is t ic  a b i l i t ie s  w e ll  

p r e s e r v e d  b u t  s h o w  a  d e f ic it  in  w o r d  f in d in g  in  s p o n ta n e o u s  p ro d u c tio n  a n d  

in  c o n f ro n ta t io n  n a m in g .  A m a jo r  is s u e  is  w h e th e r  o r  n o t t h e r e  is  a n  

a s s o c ia t io n  b e tw e e n  th e  p u r p o r te d  b r e a k - d o w n  of lex ica l s e m a n t ic s  in  th e  

c o m p re h e n s io n  of p o s te r io r  a p h a s ic s  a n d  th e i r  w o r d  f in d in g  d if f ic u lt ie s  o r  

p a r a p h a s ic  e r r o r s  in  sp e e c h  p ro d u c tio n

M a n y  r e s e a r c h e r s  h a v e  b een  c o n c e rn e d  w i t h  t h i s  q u e s tio n  b e c a u se  th e  

d e m o n s t r a t io n  of a  r e la t io n s h ip  b e tw e e n  p ro d u c tio n  a n d  c o m p re h e n s io n  of 

w o r d s  w o u ld  c h a r a c te r i z e  th e  d i s tu r b a n c e  a s  a  'c e n t r a l '  o ne  a f fe c t in g  th e  

s to ra g e  of w o r d  m e a n in g s  r a t h e r  th a n  a  'p e r ip h e r a l ' im p a i r m e n t  in  a c c e s s  

p ro c e s s e s  (C a ra m a z z a  a n d  B e rn d t, 1978). A la jo u n in e , L h e rm it te ,  L edoux, 

R e n a u d , a n d  V ignolo  (1964) a n d  G a in o tti, C a lta g iro n e , a n d  Ib b a  (1975) fo u n d  a 

r e la t io n s h ip  b e tw e e n  s e m a n t ic  p a r a p h a s i a s  in  sp e e c h  p ro d u c tio n  a n d  th e  

n u m b e r  of e r r o r s  o n  a  w o r d - p i c tu r e  m a tc h in g  te s t  w i t h  le x ic a l - s e m a n t ic  

fo ils . G a in o tti e t  a l .  (1975) a lso  s h o w e d  t h a t  th e  c o r r e la t io n  b e tw e e n  

s e m a n t ic  e r r o r s  in  n a m in g  a n d  w o r d  re c o g n itio n  w a s  In d e p e n d e n t of th e  

o v e ra l l  le v e l of s e v e r i t y  of a p h a s ia .  O th e r  a u t h o r s  h a v e  fo u n d  a  s im i la r  

r e la t io n s h ip  b e tw e e n  th e  a b i l i ty  to  m a k e  le x ic a l - s e m a n tic  r e la te d n e s s  

J u d g m e n ts  a n d  n a m in g  (G oodglass a n d  B a k e r , 1976; L h e rm it te ,  D e ro u e sn e , 

a n d  L e c o u rs , 197l).

T h u s , th e r e  is  so m e  e v id e n c e  in  f a v o u r  of a  c e n t r a l  s e m a n t ic  d e f ic it  in  

p o s te r io r  a p h a s ia  c o m m o n  to  p ro d u c tio n  a n d  c o m p re h e n s io n . In  G oodglass
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a n d  B a k e r 's  s tu d y  a p h a s lc s  w e r e  s h o w n  to  m a k e  m o r e  e r r o r s  on th o se  i te m s  

th e y  fa ile d  to  n a m e . T h is  m ig h t In d ic a te  s u p p o r t  fo r  th e  s t r o n g  v e r s io n  of 

th e  h y p o th e s is  a b o u t a  b r e a k - d o w n  of u n d e r ly in g  le x ic a l - s e m a n t ic  

r e p r e s e n ta t io n s  co m m o n  to  p ro d u c tio n  a n d  c o m p re h e n s io n . H o w e v e r , o th e r  

s tu d ie s  h a v e  n o t  s h o w n  a  s im i la r  close r e la t io n s h ip  f o r  in d iv id u a l  i te m s  

( B u t t e r w o r th ,  H o w a rd , a n d  M cL oughlln , 1984). E v id en ce  a g a in s t  th e  s t r o n g  

c la im  c o n c e rn in g  loss of sp ec if ic  le x ic a l - s e m a n tic  r e p r e s e n ta t io n s  a lso  co m es 

f r o m  th e  g e n e ra l  c lin ic a l im p re s s io n s  t h a t  a p h a s ic s  s h o w  g r e a t  v a r i a b i l i ty  

w i t h  r e s p e c t  to  th e  i te m s  th e y  m a s t e r  o n  d i f f e r e n t  o c c a s io n s , a n d  th a t  

a p h a s ia  t h e r a p y  g e n e ra l is e s  b e y o n d  th e  sp ec if ic  i t e m s  p ra c t ic e d  (G a in o tti, 

1982).

A n o th e r  in d ic a tio n  th a t  th e  le x ic a l - s e m a n t ic  d e f ic it  in  a p h a s ic s  is  c e n t r a l  

m ig h t  be a  d e m o n s t r a t io n  th a t  n o n v e r b a l  c o n c e p tu a l c a te g o r ie s  a lso  te n d  to  

be d is tu r b e d  in  th e s e  p a t ie n ts .  T h e  q u e s tio n  of a  d i s tu r b a n c e  of c o n c e p tu a l 

th in k in g  in  a p h a s ia  is  a n  is s u e  of d e b a te  I t  sh o u ld  be c le a r ,  h o w e v e r ,  t h a t  a  

c o n c e p tu a l im p a i r m e n t  is  n o t  s y n o n y m o u s  w i th  a  g e n e ra lis e d  in te l le c tu a l  

r e d u c t io n  s in c e  o th e r  im p o r ta n t  a s p e c ts  of in te l l ig e n t  b e h a v io r  s u c h  a s  th e  

a b i l i ty  to  fo rm  in te n t io n s  a n d  a c t  in  a c c o rd a n c e  w i t h  p la n s  a r e  th o u g h t to  

d ep en d  on  f r o n ta l  a r e a s  of th e  b r a in  a n d  th e r e f o r e  m a y  be u n a f fe c te d  in  

p o s te r io r  a p h a s ic s  (L u r ia ,  1970). T h e  h y p o th e s is  of a  r e la t io n  b e tw e e n  

la n g u a g e  d is tu r b a n c e s  a n d  c o n c e p tu a l im p a i r m e n t  h a s  b een  m o s t  c l e a r ly  

s ta te d  b y  G o ldste in , w h o  a rg u e d  t h a t  d is tu r b a n c e s  in  n a m in g  a n d  w o r d  

re c o g n itio n  a r e  a s so c ia te d  w i t h  a  d e fec t in  c a te g o r ic a l th in k in g  o r  'lo s s  of 

a b s t r a c t  a t t i t u d e ' (G o ldste in , 1946). I t  is  d if f ic u l t ,  h o w e v e r ,  to  a s s e s s  

d i s tu r b a n c e s  of n o n v e r b a l  c o n c e p ts  a n d  le x ic a l - s e m a n t ic  m e a n in g s  

in d e p e n d e n tly .  G a in o tti (1982) su g g e s ts  th e  fo llo w in g  o p e ra t io n a l  d e f in i t io n s  : 

a  c o n c e p tu a l d i s tu r b a n c e  is  a  'd is o rg a n is a t io n  of th e  n o n v e r b a l  

r e p r e s e n ta t io n s  of e n t i t ie s  e x is t in g  in  th e  e x te r n a l  w o r ld ',  w h e r e a s  a 

le x ic a l - s e m a n t ic  d i s tu r b a n c e  is  a n  'in c a p a c i ty  to  c o r r e c t ly  a p p r e c ia te  th e  

r e la t io n s h ip s  b e tw e e n  w o r d s  a n d  o b je c ts  to  w h ic h  th e y  r e f e r '  (G a in o tti,

1982, p. 282)

In  o r d e r  to  te s t  th e  r e la t io n s h ip  b e tw e e n  c o n c e p tu a l a n d  le x ic a l - s e m a n tic
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d is o r d e r s  G a in o tti, M iceli, a n d  C a lta g iro n e  (1979) u se d  a  n o n v e rb a l  p ic tu r e  

s o r t in g  t a s k  in v o lv in g  c o m m o n  o b je c ts . T h e  t a s k  w a s  fo llo w e d  b y  a  'v e r b a l  

so u n d  a n d  m e a n in g  d is c r im in a t io n  t e s t ' ,  i .e .  a  w o r d - p i c tu r e  m a tc h in g  te s t  

w i t h  p h o n e m ic  a n d  s e m a n t ic  fo ils. T h e  s u b je c ts  w e r e  la rg e  g ro u p s  of 

a p h a s ic s ,  n o n 'a  p h a s ic  p a t ie n t s  w i t h  le f t  b r a in  d a m a g e , p a t ie n ts  w i t h  r ig h t  

b r a in  d a m a g e , a n d  n o r m a l  c o n tro ls .  T h e  r e s u l t s  s h o w e d  m a r k e d  d if f e re n c e s  

o n  th e  n o n v e r b a l  p ic tu r e  s o r t in g  ta s k  b e tw e e n  a p h a s ic  p a t ie n t s  a n d  a ll o th e r  

g ro u p s . I m p o r ta n t ly ,  w i t h i n  th e  a p h a s ic  g ro u p  n o  d if f e r e n c e s  w e r e  fo u n d  

r e la t in g  to  s e v e r i t y  of a p h a s ia  b u t  a p h a s ic s  w h o  m a d e  m a n y  s e m a n t ic  

e r r o r s  on  th e  v e r b a l  so u n d  a n d  m e a n in g  d is c r im in a t io n  te s t  d id  s ig n if ic a n t ly  

w o r s e  on th e  n o n v e rb a l  p ic tu r e  s o r t in g  ta s k .  T h e se  r e s u l t s  c a n  be 

i n t e r p r e te d  a s  s u p p o r t in g  th e  e x is te n c e  of a  r e la t io n s h ip  b e tw e e n  

im p a i r m e n t s  a t  th e  le x ic a l - s e m a n t ic  le v e l in  a p h a s ia  a n d  c o n c e p tu a l 

im p a i r m e n t ,  a l th o u g h  th e y  do n o t c l a r i f y  th e  n a t u r e  of th e  r e la t io n

A cco rd ing  to  G ain o tti, th e  d a ta  sh o w in g  c o r re s p o n d e n c e s  b e tw e e n  p ro b le m s  in  

le x ic a l - s e m a n t ic  t a s k s ,  n a m in g  p ro b le m s  a n d  n o n v e r b a l  c o n c e p tu a l 

im p a i r m e n t  do n o t p o in t to  a  lo ss  of In d iv id u a l  le x ica l i te m s  b u t  su g g es t 'a  

d is r u p t io n  of c o n c e p tu a l in fo rm a tio n  a s s o c ia te d  w i t h  e a c h  le x ica l I te m ' 

(G a in o tti, 1982, p. 292) T h u s , le x ica l d is r u p t io n s  a r e  r a r e l y  to ta l b e c a u se  th e  

p a t ie n ts  u s u a l ly  r e t a i n  so m e  a s p e c ts  of a  w o r d 's  m e a n in g  a l th o u g h  th e y  a r c  

n o t a b le  to  g r a s p  th e  fu l l  m e a n in g  of th e  w o rd .  T h is  is  a p p a r e n t  in  th e i r  

d if f ic u lt ie s  w i t h  s e le c tin g  th e  c o r r e c t  i te m  f ro m  s e m a n t ic a l ly  s im i la r  

a l t e r n a t iv e s  a n d  th e  im p a i r m e n t  h a s  a  p a r a l le l  in  p ro d u c tio n  a n d  n a m in g  

e r r o r s  w h ic h  te n d  to  be  s e m a n t ic a l ly  r e la te d  to  th e  ta rg e t .

1 .3 .3  M a tu re  of th e  le x ic a l - s e m a n t ic  d e f ic it

O ne c a n  a s s u m e  th a t  c o n c e p tu a l k n o w le d g e  of o b je c ts  e n ta i l s  b o th  p e rc e p tu a l  

a n d  fu n c t io n a l  in fo rm a t io n  a b o u t th e  o b je c ts  a s  w e l l  a s  k n o w le d g e  of t h e i r  

r e la t io n s  to  o th e r  o b je c ts . L exical i te m s  c o r re s p o n d in g  to  c o n c e p tu a l 

r e p r e s e n ta t io n s  r e f le c t  th i s  in fo rm a t io n  in  t e r m s  of th e  s e m a n t ic  r e la t io n s  of 

a  g iv e n  w o r d  to  o th e r  w o r d s  in  th e  m e n ta l  lex ico n  (M cC lea ry , 1988).

S om e s tu d ie s  h a v e  c o n t r ib u te d  m o re  sp ec if ic  in f o r m a t io n  c o n c e rn in g  th e  w a y
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in  w h ic h  w o r d  m e a n in g s  a r e  d is tu r b e d  in  p o s te r io r  a p h a s ic s .  In  o r d e r  t o  

e x a m in e  a n d  c h a r a c te r i s e  d is tu r b a n c e s  of sp e c if ic  a s p e c ts  of w o r d  m e a n i n g ,  

r e s e a r c h e r s  h a v e  r e s o r te d  to  d i f f e r e n t  p s y c h o lln g u is t ic  th e o r ie s  of w o r d  

m e a n in g  in c lu d in g  n e tw o r k  t h e o r y  (C o llin s a n d  Q ulU lan , 1969), s e m a n t i c  

f e a t u r e  th e o r y  (S m ith ,  S h o b en , a n d  R ips, 1974), a n d  p r o to ty p ic a l i ty  t h e o r y  

(R o sch , 1975). B esides th e s e  d if f e re n c e s  In  d e s c r ip t iv e  f r a m e w o r k ,  t h e r e  a r e  

d if f e re n c e s  in  th e  c o g n itiv e  o r  l in g u is t ic  d e m a n d s  of th e  t a s k s  u s e d . T h i s  

m a k e s  it  d if f ic u lt  to  c o m p a re  th e  r e s u l t s  a n d  m a k e  g e n e ra l iz a t io n s  a b o u t  th e  

n a t u r e  of th e  p r e s e r v e d  a n d  im p a ir e d  a s p e c ts  of w o r d  m e a n in g  in  p o s t e r i o r  

a p h a s ic s .

Z u r if  e t a l. (1974) u se d  a  r e la te d n e s s  ju d g m e n t  t a s k  to  e x a m in e  th e  

s e n s i t i v i ty  to  s e m a n t ic  f e a t u r e s  in  B ro c a 's  a n d  W e rn ic k e ‘s  a p h a s ic s  a n d  

n o r m a l  c o n tro ls .  S u b je c ts  w e r e  a s k e d  to  in d ic a te  w h ic h  tw o  w o r d s  o u t  o f  

t h r e e  w e n t  b e s t  to g e th e r . T h e  w o r d s  w e r e  c h o s e n  so  t h a t  p a i r s  w e r e  r e l a t e d  

b a se d  on s e m a n t ic  f e a t u r e s  l ik e  + /~ h u m a n , + /~ a n lm a te ,  + / - r e p ti le ,  e tc  

R e s u lts  sh o w e d  th a t  n o r m a l  s u b je c t s  do  n o t a l w a y s  s o r t  c o n s is te n t ly  w i t l i  

s e m a n t ic  f e a tu r e s .  A p h asic  s u b je c t s  d e v ia te d  f ro m  n o r m a ls .  W e r n ic k e 's  

a p h a s ic s  d id  n o t p ro d u c e  ju d g m e n ts  w h ic h  h a d  a n y  h ie r a r c h ic a l  s t r u c t u r e  in 

t e r m s  of s e m a n t ic  f e a t u r e s  In s te a d  th e y  se e m e d  to  p u t  w o r d s  to g e th e r  

w h ic h  m ig h t be  s y n ta g m a t ic a l ly  a s s o c ia te d  in  th e  s e n s e  of be in g  a b le  to  

c o n s t i tu te  th e  e le m e n ts  of a  s e n te n c e . B r o c a 's  a p h a s ic s  d id  n o t v io la te  

s e m a n t ic  f e a t u r e s  to  th e  s a m e  e x te n t ,  b u t  in  so m e  in s ta n c e s  th e y  te n d e d  t ,o  

s o r t  b a se d  o n  e m o tio n a l o r  c o n n o ta t iv e  m e a n in g  r a t h e r  th a n  c a te g o r ic a l 

r e la t io n s h ip .

G oodglass a n d  B a k e r  (1976) te s te d  th e  a b i l i ty  of n o r m a l  s u b je c ts  a n d  a p h a s i c s  

to  ju d g e  s e m a n t ic  r e la te d n e s s  b e tw e e n  w o r d s .  S u b je c ts  w e r e  s h o w n  a  

p r in te d  t a r g e t  w o r d  w h ic h  r e m a in e d  w i th i n  v ie w  w h i le  th e y  r e c e iv e d  a n  

a u d i to r y  p r e s e n ta t io n  of f o u r te e n  w o r d s .  T he  t a s k  c o n s is te d  in  p r e s s in g  a  

b u t to n  a f t e r  e a c h  w o r d  to  in d ic a te  w h e t h e r  o r  n o t  th e  i te m  p r e s e n te d  w a s  

r e la te d  to  th e  p r in te d  ta r g e t  w o r d .  R e la ted  w o r d s  belonged  to  sp ec ific  

a s s o c ia t iv e  c a te g o r ie s  of w o r d  m e a n in g  s u c h  a s  s u p e r o r d in a te ,  a t t r i b u t e ,  

c o o rd in a te , fu n c t io n a l  a s s o c ia te , a n d  fu n c t io n a l  c o n te x t.  O n th e  w h o le .
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a p h a s ic s  w i t h  h ig h  c o m p re h e n s io n  s c o re s  on  th e  B oston D iag n o stic  A p h as ia  

E x a m in a t io n  d id  b e t te r  t h a n  s u b je c t s  w i t h  lo w  c o m p re h e n s io n  s c o re s . M ore  

in te r e s t in g ly ,  lo w  c o m p re h e n d e r s  d id  c o m p a r a t iv e ly  w e ll  o n  Ju d g in g  

s u p e r o r d tn a te  a n d  a t t r i b u t e  t e r m s  b u t  w e r e  s lo w  a n d  m a d e  e r r o r s  on 

r e la te d  w o r d s  f ro m  th e  c a te g o r ie s  f u n c t io n a l  c o n te x t (e .g . 'd r u m 1: 'b a n d ')  

a n d  fu n c t io n a l  a s s o c ia te  (e  g ‘d r u m * : 'b e a t ') .  T h is  w a s  i n t e r p r e te d  a s  

in d ic a tin g  w e a k e n in g  of th e  s e m a n t ic  f ie ld  of th e  t a r g e t  w o r d s ,  e sp e c ia lly  

r e la te d  to  th e s e  a s p e c ts  of m e a n in g .

In  th e  s tu d y  b y  G ro b er e t  a l. (1980), p o s te r io r  a n d  a n t e r io r  a p h a s ic s  w e r e  

p re s e n te d  w i t h  a  c a te g o ry  n a m e  w h ic h  r e m a in e d  in  t h e i r  v ie w  w h i le  th e y  

h a d  to  d ec ide  w h e th e r  o r  n o t  e a c h  of 16 te s t  i te m s  p re s e n te d  o n e  a t  a  t im e  

w a s  a  m e m b e r  of th e  c a te g o ry . E x e m p la rs  v a r ie d  in  th e  d e g re e  to  w h ic h  

th e y  w e r e  ty p ic a l  m e m b e r s  of th e  c a te g o ry . T h e  r e s u l t s  sh o w e d  no  

d if fe re n c e  b e tw e e n  a n t e r i o r  a n d  p o s te r io r  a p h a s ic s  in  th e  a b i l i ty  to  

c a t  eg o r  i r e  ty p ic a l  m e m b e r s .  H o w e v e r , p o s te r io r  a p h a s ic s  s h o w e d  a  d r a m a t ic  

d ec lin e  in  th e  c la s s if ic a t io n  of a ty p ic a l  m e m b e r s ,  w h ic h  th e y  te n d e d  n o t to  

a cc ep t.

A s im i la r  p ro b le m  w i t h  b o u n d a r y  e x e m p la r s  of s e m a n t ic  c a te g o r ie s  h a s  been  

d e m o n s t r a te d  in  a  n a m in g  s tu d y  b y  G ro ss m a n  (19B1). P lu e n t  a n d  n o n f lu e n t  

a p h a s ic s  w e r e  a s k e d  to  n a m e  a s  m a n y  e x e m p la r s  a s  p o ss ib le  of a  g iv e n  

c a te g o ry  in  one m in u te .  N o n f lu e n t a p h a s ic s  te n d e d  to  p ro v id e  v e r y  c e n t r a l  

m e m b e r s ,  i.e . m e m b e r s  w i t h  h ig h  p r o to ty p ic a l i ty  s c o re s  (c f. R osch , 1975). 

P lu e n ts  a p h a s ic s  w i th  p o s te r io r  b r a in  d a m a g e  stood  o u t  a s  a  g ro u p  c o m p a re d  

to  n o n f lu e n ts  a n d  n o r m a ls  in  t h a t  th e y  p ro v id e d  m o re  o u t - o f - s e t  r e s p o n s e s  

a n d  in  g e n e ra l  p ro d u c e d  m a n y  p e r ip h e r a l  m e m b e r s  in te r s p e r s e d  w i th  m o re  

p ro to ty p ic a l  o nes. G ro ssm a n  c o n c lu d ed  th a t  th e  f lu e n t  g ro u p  sh o w e d  a 

w e a k e r  a p p re c ia t io n  of s e m a n t ic  f ie ld s  in  k e e p in g  w i t h  th e  p ro d u c tio n  of 

s e m a n t ic  p a r a p h a s i a s  co m m o n  in  th i s  g ro u p .

S om e s tu d ie s  h a v e  c o n t r ib u te d  in f o r m a t io n  r e g a rd in g  th e  p r e s e r v a t io n  o r 

d i s tu r b a n c e  of b o th  v e r b a l  a n d  n o n v e r b a l  In fo rm a t io n .  T h u s , W a y  la n d  a n d  

T a p la n  (1982) fo u n d  t h a t  f lu e n t  a p h a s ic s  s h o w e d  a  d e f ic it  in  a  n o n v e rb a l
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c a te g o r iz a tio n  t a s k  c o m p a re d  to  n o n - f lu e n t s  a n d  n o n - a p h a s ic s .  E r r o r s  

in d ic a te d  a  p ro b le m  in  a b s t r a c t in g  th e  p ro to ty p e  of a  g iv e n  c a te g o ry  a n d  

s o r t in g  m e m b e r s  In  a c c o rd a n c e  w i t h  th i s .  F o r f lu e n t  a p h a s ic s ,  n a m in g  

a b i l i ty  c o r r e la te d  w i t h  p e r f o r m a n c e  o n  th e  c a te g o r iz a tio n  ta s k .

C a ra m a z z a , B e rn d t , a n d  B ro w n e ll (1982) c o n s tr u c te d  a  n o n v e r b a l  s im i l a r i t y  

r a t i n g  t a s k  a n d  a  le x ica l c la s s if ic a t io n  t a s k  u s in g  lin e  d r a w in g s  v a r y in g  

c o n t in u o u s ly  a lo n g  a  c u p - b o w l d im e n s io n  in  t h e i r  d ia m e te r  to  h e ig h t r a t i o  

a n d  w i t h  th e  p re s e n c e  o r  a b se n c e  of a  p e rc e p tu a l  f e a tu r e ,  v iz . a  h a n d le  In 

th e  s im i l a r i t y  r a t i n g  t a s k  s u b je c t s  h a d  to  r a t e  th e  s i m i l a r i t y  of r a n d o m  

p a i r s  of th e s e  i te m s  on  a  s c a le  f o r m  o ne  to  se v e n . T h is  n o n v e r b a l  t a s k  w a s  

fo llo w ed  b y  a  v e r b a l  c la s s i f ic a t io n  t a s k  w h e r e  s u b je c t s  w e r e  a s k e d  to  lab e l 

th e  s a m e  s t im u l i  a s  e i th e r  'cup* o r  'bow l* . B esides th e  + /-  h a n d le  f e a t u r e  a n  

a d d itio n a l c o n d itio n , + /-  f u n c t io n a l  c o n te x t, w a s  in t ro d u c e d  b y  in c lu d in g  (o r  

n o t in c lu d in g )  a  c e re a l  box in  th e  lin e  d r a w in g s .  R e su lts  on th e  s im i l a r i t y  

r a t i n g  t a s k  s e p a r a te d  a p h a s ic s  in to  fo u r te e n  p a t ie n ts  w h o  sc o re d  h ig h ly  on 

th e  te s t  a n d  s ix  w h o  d id  n o t. T h e  s ix  p a t ie n t s  w h o  fa ile d  te n d e d  to  r e l y  o n ly  

o n  th e  + /-  h a n d le  f e a t u r e  a n d  w e r e  in c o n s is te n t  in  t h e i r  a p p re c ia t io n  of th e  

d ia m e te r  to  h e ig h t r a t io .  T h e  r e s u l t s  f r o m  th e  v e r b a l  la b e llin g  t a s k  s h o w e d  a  

c le a r  r e la t io n  to  p e r f o r m a n c e  on  th e  s im i l a r i t y  r a t in g  t a s k  P a t ie n ts  w h o  

s c o re d  h ig h ly  on s im i l a r i t y  r a t i n g  sh o w e d  a n  a p p r o p r ia te  in te g r a t io n  of th e  

+ /“ h a n d le  f e a t u r e  a n d  th e  + /-  fu n c t io n a l  c o n te x t f e a t u r e  w i t h  d ia m e te r  to  

h e ig h t r a t io .  O n th e  o th e r  h a n d ,  p a t ie n t s  w h o  w e r e  o n ly  s e n s i t iv e  to  th e  + /-  

h a n d le  f e a t u r e  in  t h e i r  s im i l a r i t y  J u d g m e n ts  a ls o  te n d e d  to  ig n o re  d ia m e te r  

to  h e ig h t r a t i o  a n d  th e  fu n c t io n a l  c o n te x t f e a t u r e  in  t h e i r  lab e llin g . 

C o r re la t io n a l  a n a ly s i s  w i t h  le sio n  a n d  s y n d r o m e  fo u n d  t h a t  th e  seco n d  a n d  

m o s t  im p a ire d  g ro u p  c o n s is te d  p r e d o m in a n t ly  of p a t ie n ts  w i t h  p o s te r io r  

le s io n s  a n d  W e rn ic k e - l ik e  s y m p to m s . T h e  s tu d y  a lso  r e p l ic a te d  in  p a r t  a n  

e a r l i e r  s tu d y  b y  W h ite h o u se , C a ra m a z z a , a n d  Z u r i f  (1978) s h o w in g  a  

r e la t io n  b e tw e e n  n a m in g  a n d  p r e s e r v a t io n  of c o n c e p tu a l in fo rm a t io n ,  

in c lu d in g  a p p re c ia t io n  a n d  p r o p e r  in te g r a t io n  of p e r c e p tu a l  a n d  f u n c t io n a l  

a t t r i b u t e s .

O n ly  so m e  te n ta t iv e  c o n c lu s io n s  c a n  he d r a w n  Z u r i f  e t  a l 's  s tu d y  s e e m s  to
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q u e s tio n  t h r  p r e s e r v a t io n  of g e n e ra l  s e m a n t ic  f ie ld  in f o r m a t io n  in  p o s te r io r  

a p h a s ic s ,  b e c a u se  th e s e  p a t ie n t s  v io la te d  e v e n  g ro s s  c a te g o ry  d if f e re n c e s  

w h e n  d ec id in g  w h ic h  tw o  o u t of t h r e e  w o r d s  w e n t  b e s t  to g e th e r .  T h e  

v io la t io n s  of c a te g o ry  b o u n d a r ie s  w a s  a lso  fo u n d  in  G ro s s m a n 's  n a m in g  

s tu d y ,  w h e r e  p o s te r io r  a p h a s ic s  p ro v id e d  so m e  w i th i n - c a t e g o r y  r e s p o n s e s ,  

b u t  a lso  t r a n s g r e s s e d  c a te g o ry  b o u n d a r ie s .  S im i la r ly ,  in  th e  s tu d y  b y  G ro b er 

e t  a l . ,  th e  p o s te r io r  a p h a s ic s  fa ile d  to  reco g n ize  c a te g o ry  b o u n d a r ie s  fo r  

a ty p ic a l  m e m b e r s .  T h e  r e s u l t s  c o n v e rg e  on  in d ic a tin g  a  w e a k e n in g  of 

c a te g o ry  s t r u c t u r e  in  th e  m e n ta l  lex icon , e s p e c ia lly  f o r  m o re  a ty p ic a l  o r  

p e r ip h e r a l  m e m b e r s .  T h e  r e s u l t s  of G oodglass a n d  B a k e r  p o in t to  d if f ic u lt ie s  

in  p o s te r io r  a p h a s ic s  w i t h  r e t r i e v in g  th e  fu l l  r a n g e  of m e a n in g s  a s so c ia te d  

w i t h  a  g iv e n  le x ica l i te m , e s p e c ia l ly  a s  r e g a r d s  th e  fu n c tio n  o r  s i tu a t io n a l  

c o n te x t a s s o c ia te d  w i th  a  w o r d .  T h e  s tu d y  of C a ra m a z z a  e t  a l. h a s  s im i la r  

im p lic a t io n s  b y  s h o w in g  d if f ic u l t ie s  in  a  g ro u p  of p o s te r io r  a p h a s ic s  w i t h  th e  

a p p re c ia t io n  a n d  p ro p e r  in te g r a t io n  of p e r c e p tu a l  a n d  fu n c t io n a l  p r o p e r t i e s  of 

m e a n in g

In  c o n c lu s io n , s e v e r a l  m e ta l in g u is t ic  t a s k s  in  w h ic h  s u b je c t s  a r e  r e q u i r e d  to  

m a k e  J u d g m e n ts  a b o u t th e  r e la t io n s  a m o n g  w o r d s  h a v e  fo u n d  p o s te r io r  

a p h a s ic s  d e f ic ie n t  w h e n  c o m p a re d  to  a p h a s ic s  w i t h  a n t e r i o r  s y n d ro m e s .  

F u r th e r m o r e ,  th e  r e s e a r c h  in d ic a te s  t h a t  p ro b le m s  a t  th e  le x ic a l - s e m a n t ic  

le v e l in  w o r d  re c o g n itio n  h a v e  a  p a r a l le l  in  n a m in g  a n d  m a y  a lso  in v o lv e  a 

c o n c e p tu a l  im p a i r m e n t .  A cco rd in g ly , th e  p ro b le m  is  c h a r a c te r i s e d  a s  a 

d e f ic it  in  s e m a n t ic  m e m o ry .  S tu d ie s  of th e  n a t u r e  of th e  p r e s e r v e d  a n d  

d is tu r b e d  a s p e c ts  of w o r d  m e a n in g  h a v e  b een  b ased  on  d i f f e r e n t  d e s c r ip t iv e  

f r a m e w o r k s  a n d  h a v e  u se d  d i f f e r e n t  te s t in g  m e th o d s , w h ic h  o n ly  a l lo w s  fo r  

t e n ta t i v e  c o m p a r is o n s  a n d  c o n c lu s io n s . H o w e v e r , i t  s e e m s  t h a t  p o s te r io r  

a p h a s ic s  h a v e  d if f ic u l t ie s  in  a p p r e c ia t in g  th e  p re c is e  h ie r a r c h ic a l  

r e la t io n s h ip  b e tw e e n  w o r d s  a n d  in  id e n t ify in g  o r  r e t r i e v in g  th e  fu ll  r a n g e  of 

s e m a n t ic  p r o p e r t i e s  a s s o c ia te d  w i th  a  w o rd .

1 4  F o cu s  o n  le x ica l a c c e s s  a n d  p ro c e s s ln e  d i s tu r b a n c e s

In  a  s e r ie s  of s tu d ie s  B lu m s te in  a n d  h e r  co lleag u es  h a v e  p ro v id e d  so m e

in te r e s t in g  d a ta  a b o u t p o s te r io r  a p h a s ic s  w h ic h  a p p e a r  to  b r in g  th e
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p re c e d in g  h y p o th e s is  a b o u t a  c e n t r a l  I m p a i r m e n t  in  le x ic a l - s e m a n t ic s  in to  

d o u b t. M ilb c rg  a n d  B lu m s te in  (1981) a n d  B lu m s te in , M ilb e rg , a n d  S h r le r  

(1982) fo u n d  e v id e n c e  of n o r m a l  s e m a n t ic  p ro c e s s in g  in  p o s te r io r  p a t ie n ts  In  

a  v i s u a l  a n d  in  a n  a u d i to r y  le x ica l d ec is io n  t a s k ,  in  s p i te  of th e  f a c t  t h a t  th e  

p a t ie n ts  fa iled  o n  s e m a n t ic  r e la te d n e s s  ju d g m e n t  t a s k s  of th e  k in d  t h a t  h a v e  

fo rm e d  th e  e m p ir ic a l  b a c k g ro u n d  fo r  th e  h y p o th e s iz e d  c e n t r a l  d e fic it in  

le x ic a l - s e m a n tic s .

In  a  le x ica l d ec is io n  t a s k  s u b je c ts  h a v e  to  d ec ide  w h e th e r  o r  n o t  th e  

s t im u lu s  p re s e n te d  is  a  r e a l  w o r d  in  E n g lish . R e s e a rc h  w i t h  n o r m a l  s u b je c t s  

h a s  s h o w n  th a t  if  s u b je c t s  a r e  p r e s e n te d  w i th  p a i r s  of w o r d s  a p p e a r in g  

w i t h  a  s h o r t  i n t e r - s t i m u l u s  i n t e r v a l  a n d  h a v e  to  m a k e  a  le x ic a l dec isio n  

a b o u t th e  seco n d  m e m b e r  of th e  p a i r ,  th e  m e a n in g  of th e  f i r s t  w o r d  ( th e  

p r im e )  h a s  a  s m a ll  b u t  r o b u s t  e ffe c t on  th e  r e a c t io n  t im e  to  th e  fo llo w in g  

t a r g e t  w o r d .  If th e  p r im e  a n d  ta r g e t  a r e  r e la te d  in  m e a n in g  r e a c t io n  t im e s  

a r e  f a s t e r  th a n  if th e  p r im e  is  n e u t r a l  o r  u n r e la te d  to  th e  t a r g e t  w o r d  

(M e y e r  a n d  S c h v a n e v e ld t ,  1971). T h is  s e m a n t ic  f a c i l i ta t io n  (o r  p r im in g )  

e f fe c t i s  g e n e r a l ly  th o u g h t  to  r e f le c t  th e  o rg a n is a t io n  of th e  le x ic a l - s e m a n t ic  

s y s te m . T h u s , n o r m a l  s u b je c ts  s h o w  fa c i l i ta t io n  n o t o n ly  b e tw e e n  w o r d s  

w h ic h  a r e  h ig h ly  a s s o c ia te d  b u t  a lso  b e tw e e n  w o r d s  w h ic h  a r e  s e m a n t ic a l ly  

r e la te d  w i th o u t  be ing  f r e q u e n t ly  a s s o c ia te d  in  t h e i r  o c c u r r e n c e  o r  in  w o rd  

a s s o c ia t io n  t a s k s  (F is c h le r ,  1977).

M iib e rg  a n d  B lu m s te in  (1981) a n d  B lu m s te in  e t  a l. (1982) fo u n d  a  c o n s is te n t  

f a c i l i ta t io n  e f fe c t in  W e rn ic k e 's  a p h a s ic s  in  b o th  e x p e r im e n ts .  T h is  w a s  all 

th e  m o re  n o te w o r th y  s in c e  th e se  p a t ie n ts  p e r fo rm e d  q u i te  p o o r ly  w h e n  

a s k e d  to  Ju d g e  th e  r e la te d n e s s  of th e  s a m e  w o r d  p a i r s .  B ro c a 's  a p h a s ic s  

s h o w e d  n e a r l y  th e  r e v e r s e  p a t t e r n .  T h e y  d id  w e ll  on  r e la te d n e s s  ju d g m e n ts ,  

b u t  o n ly  s h o w e d  a  s ig n if ic a n t  f a c i l i ta t io n  e ffe c t in  o n e  of th e  tw o  

e x p e r im e n ts .  S in c e  th e  p r im in g  e ffe c t is  h e ld  to  r e f le c t  th e  o rg a n iz a tio n  of 

s e m a n t ic  m e m o r y  fo r  w o r d s ,  th e  d e m o n s t r a t io n  of a  n o r m a l  e f fe c t  in  

W e rn ic k e 's  a p h a s ic s  su g g e s ts  t h a t  so m e  le v e l of s e m a n t ic  o rg a n iz a tio n  m a y  

be  p r e s e r v e d .  T h e  r e s u l t s  h a v e  r e c e n t ly  b een  p a r t i a l l y  re p lic a te d  b y  

C h c n e ry , I n g r a m , a n d  M u rd o c h  (1990) w h o  sh o w e d  t h a t  s e m a n t ic  p r im in g
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o c c u r r e d  in  lo w  c o m p re h e n d  in f  a p h a s ic s  in  s p ite  of th e i r  in a b i l i ty  to  n a m e  

th e  p r im e  a n d  ta r g e t s  o r  to  ju d g e  t h e i r  r e la tc d n e s s  c o r r e c t ly .  F u r th e r m o r e ,  

s e m a n t ic  p r im in g  e f fe c ts  in  p o s te r io r  a p h a s ic s  h a v e  a lso  b e e n  d e m o n s t r a te d  

f o r  b o th  m e a n in g s  of a m b ig u o u s  w o r d s ,  i r r e s p e c t iv e  of th e  d o m in a n c e  o r  

s t r e n g t h  of a s so c ia t io n  of e a c h  m e a n in g  (M ilb e rg , B lu m s te in , a n d  D w o re tz k y , 

1987).

B ased on th e s e  d a ta  B lu m s te in  a n d  h e r  co lleag u es  h a v e  a rg u e d  a g a in s t  a  lo ss  

of s e m a n t ic  k n o w le d g e  in  W e rn ic k e 's  a p h a s ia .  T h e  d e m o n s t r a t io n  of 

s e m a n t ic  p r im in g  e f fe c ts  in  th e s e  p a t ie n ts  s im i la r  to  n o r m a l  s u b je c ts  

su g g e s ts  th a t  th e y  h a v e  a  p ro b le m  w i th  a c c e ss in g  l in g u is t ic  In fo rm a t io n  

r a t h e r  th a n  a  'c e n t r a l '  d e f ic it in  lex ica l s e m a n t ic s .  M o re  sp e c if ic a lly , 

W e r n ic k e 's  a p h a s ic s  a r e  s a id  to  be im p a ir e d  in  c o n tro l le d  m o d e s  of a c c e s s in g  

l in g u is t ic  in f o r m a t io n ,  i .e .  in  p ro c e s s e s  w h ic h  r e q u i r e  c o n sc io u s  r e t r i e v a l  

a n d  m a n ip u la t io n  of l in g u is tic  k n o w le d g e . T h is  a c c o u n t w o u ld  e x p la in  th e i r  

f a i l u r e  to  m a k e  a p p r o p r ia te  J u d g m e n ts  of th e  r e la te d n e s s  of th e  s a m e  w o r d  

p a i r s  w h ic h  c a u s e d  s e m a n t ic  fa c i l i ta t io n  a n d  co u ld  a c c o u n t fo r  th e  a b n o r m a l  

p e r f o r m a n c e  of p o s te r io r  a p h a s ic s  in  m o s t  of th e  s tu d ie s  d is c u s s e d  in  th e  

p re c e d in g  se c tio n , w h e r e  th e  ta s k  c o n s is te d  fo r  e x a m p le  of d ec id in g  w h ic h  

w o r d s  w e n t  b e s t to g e th e r  (Z u r if  e t  a l.,1 9 7 4 ), w h e t h e r  o r  n o t  a  w o r d  w a s  a  

m e m b e r  of a  g iv e n  c a te g o ry  (G ro b er e t  a l . ,  I960), o r  w h ic h  of th e  w o r d s  in  

a  l i s t  w a s  r e la te d  to  a  t a r g e t  w o r d  (G oodglass a n d  B a k e r, 1976).

T h e  p e r f o r m a n c e  of th e  Br o c a 's  a p h a s ic s  w h o  d id  w e ll  o n  r e la te d n e s s  

ju d g m e n t  b u t  fa iled  to  s h o w  p r im in g , is  a lso  e x p la in e d  b y  r e f e r e n c e  to  a 

d i s tu r b a n c e  of a c c e s s  p ro c e s s e s  r a t h e r  th a n  u n d e r ly in g  In fo rm a t io n .  T h u s , 

B ro c a 's  a p h a s ic s  a r c  s a id  to  s u f f e r  f r o m  a n  I m p a i r m e n t  in  a u to m a t ic  a c c e ss  

b u t  to  p r e s e r v e  c o n tro lle d  m o d es  of r e t r i e v in g  a n d  m a n ip u la t in g  in fo rm a t io n  

In  a  s u m m a r y  of th i s  r e s e a r c h ,  B lu m ste in  a n d  M ilb e rg  (1983) h a v e  su g g es ted  

t h a t  th e r e  Is a  d o u b le  d is so c ia tio n  In B ro c a 's  a n d  W e rn ic k e 's  a p h a s ia  b e tw e e n  

a u to m a t ic  a n d  c o n tro lle d  m o d e s  of in fo rm a t io n  p ro c e ss in g .

T h e  d is t in c tio n  b e tw e e n  a u to m a t ic  a n d  c o n tro lle d  p ro c e s se s  h a s  long b een  of 

in t e r e s t  to  p sy c h o lo g is ts . T h e  a u to m a t i c i ty  c o n ce p t h a s  a n  o b v io u s  in tu i t iv e
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v a l id i ty  w h e n  ap p lied  to  th e  s tu d y  of co m p lex  s h il le d  b e h a v io r  s u c h  a s  sp eed  

ty p in g  o r  te n n is  p la y in g . W h a t  s e e m s  to  c h a r a c te r i s e  sh ille d  o r  a u to m a t ic  

p e r f o r m a n c e  is  th e  sp eed  a n d  in f le x ib i l i ty  w i t h  w h ic h  th e  b e h a v io r  o c c u rs ,  

a n d  th e  s m a l l  a m o u n t  of c o n sc io u s  a t te n t io n  w h ic h  th e  p e r f o r m e r  n eed  p a y  

to  th e  a c tu a l  e x e c u tio n  of th e  t a s h  ( S h if f r in  a n d  S c h n e id e r ,  1977). T h u s , th e  

d e v e lo p m e n t of a u to m a t l c l t y  In  a  c e r t a in  b e h a v io r  a f f e c ts  th e  m a n n e r  In 

w h ic h  c o g n itiv e  r e s o u r c e s  a r e  en g ag ed  d u r in g  p e r f o r m a n c e  a n d  im p lie s  th e  

p o s s ib il i ty  of c o r re s p o n d in g  d if f e re n c e s  In  th e  n e u r a l  r e p r e s e n ta io n  of 

a u to m a t ic  a n d  c o n tro lle d  a s p e c ts  of b e h a v io r .  H o w e v e r , th e  d is t in c tio n  

b e tw e e n  a u to m a t ic  a n d  c o n tro lle d  p ro c e s s e s  s u f f e r s  f ro m  la c h  of c le a r  

o p e ra t io n a l  d e f in i t io n s  of th e  c o n c e p ts .

S h i f f r in  a n d  S c h n e id e r  (S c h n e id e r  a n d  S h if f r in ,  1977; S h i f f r in  a n d  

S c h n e id e r ,  1977; S h i f f r in  a n d  S c h n e id e r ,  1984) h a v e  c h a r a c te r i z e d  th e  

p ro c e s s e s  a s  fo llo w s: A u to m a tic  p ro c e s s e s  o c c u r  a t  v e r y  e a r l y  s ta g e s  in  th e  

p e rc e p tio n  of a  s t im u lu s ;  th e y  a r e  in v o l u n ta r y  a n d  r e s i s t  a t t e m p t s  a t  

c o n sc io u s  c o n tro l ;  t h e i r  i n t e r n a l  s t r u c t u r e  a n d  o p e ra t io n  c a n n o t  be m o d ified  

b y  fo r  e x a m p le , th e  c o n te x t, o r  o th e r  f a c to r s  a f fe c t in g  th e  im m e d ia te  

r e le v a n c e  of t h e i r  o u tc o m e  to  th e  o v e ra l l  p e rc e p tu a l  ta s k .  C o n tro lled  

p ro c e s s e s , on  th e  o th e r  h a n d ,  o c c u r  a t  a  l a t e r  s ta g e  in  s t im u lu s  p e rc e p tio n  

T h r y  a r e  s u b je c t  to  th e  in f lu e n c e  of c o n s c io u s n e s s  a n d  a r e  p ro b a b ly  le s s  

f ix ed  In  t h e i r  o p e ra t io n  so  t h a t  th e y  c a n  be  m o d ified  to  s u i t  th e  d e m a n d s  of 

th e  p a r t i c u l a r  p e r c e p tu a l  c o n te x t.  U n lik e  a u to m a t ic  p ro c e s s e s , c o n tro l le d  

p ro c e s s e s  r e q u i r e  a t te n t io n  a n d  a r e  c a p a c i ty - l im i te d .

S e m a n tic  fa c i l i ta t io n  e f fe c ts  in  la n g u a g e  c o m p re h e n s io n  a r e  g e n e ra l ly  h e ld  to  

o c c u r  In  b o th  a u to m a t ic  a n d  c o n tro lle d  m o d es  of p ro c e s s in g , w h e r e a s  

in h ib i to r y  e f fe c ts  a r e  s a id  to  be r e s t r i c t e d  to  c o n tro lle d  p ro c e s s e s  (P o sn e r  a n d  

S n y d e r ,  1976; L ab e rg e , 1981). P sy c h o lin g u is t lc  s tu d ie s  of w o r d  re c o g n itio n  in  

n o r m a l s  h a v e  s h o w n  t h a t  a u to m a t ic  p r im in g  e f fe c ts  c a n  o c c u r  a t  v e r y  s h o r t  

p r i m e - t a r g e t  i n t e r v a l s  (c f. F is c h le r  a n d  Bloom , 1980). H o w e v e r , N ee ly  (1977) 

fo u n d  t h a t  w h e n  m o re  t h a n  260 m illise c o n d s  e la p se s  b e tw e e n  p r im e  a n d  

ta r g e t ,  th e  f a c i l i ta t io n  e ffe c t n o  lo n g e r h a s  th e  c h a r a c te r i s t i c s  of a n  

a u to m a t ic  p ro c e s s , b u t  b eco m es s u sc e p tib le  to  th e  e x p e c ta t io n s  of th e
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c o n sc io u s  m in d . N t f ly  a lso  fo u n d  e v id e n c e  fo r  in h ib i t io n  off a c ts  a t  

p r i m e - t a r g e t  i n t a r v a l s  of m o re  t h a n  260 m illisa c o n d s , w h ic h  in  P o s n e r  a n d  

S n y d e r 's  a t te n t lo n a l  t h e o r y  is  c h a r a c te r i s t i c  o n ly  of c o n tro l le d  p ro c e s s in g  

(P o s n e r  a n d  S n y d e r ,  1975).

O ne p ro b le m  w i t h  B lu m s te in  a n d  M ilb e rg 's  u s e  of th e  d is t in c t io n  b e tw e e n  

a u to m a t ic  a n d  c o n tro l le d  p ro c e s s in g  is  t h a t  in  th e  s tu d ie s  b y  M ilb e rg  a n d  

B lu m s te in  (1961) a n d  B lu m s te in  e t  a l. (19B2) r a t h e r  long  p r i m e - t a r g e t  

i n t e r v a l s  w e r e  u se d  (500 m ill is e c o n d s  fo r  th e  v is u a l  a n d  2 s e c o n d s  fo r  th e  

a u d i to r y  s tu d y )  A cco rd ing  to  N e e ly 's  r e s e a r c h  th e  p r im e  h a s  r e a c h e d  a  

m o re  c o n sc io u s  s ta g e  In  p ro c e s s in g  a t  p r im e - t a r g e t  i n t e r v a l s  of th i s  le n g th  

a l lo w in g  fo r  c o n tro lle d  f a c i l i ta t io n  e f fe c ts  in  th e  re c o g n itio n  of th e  t a r g e t  

w o r d .  T h u s , on e  c a n n o t  b e  s u r e  t h a t  th e  t a s k s  w e r e  ta p p in g  a n  a u to m a t ic  

p ro c e s s . A m o re  s e r io u s  c r i t i c i s m  a p p lie s  to  th e  s tu d y  w i t h  a m b ig u o u s  w o r d s  

b y  M ilb e rg , B lu m ste in , a n d  D w o re tz k y  (1987). In  f a c t ,  th e  r e s u l t s  of th i s  

s tu d y  sh o w e d  th a t  b o th  n o r m a ls  a n d  W e rn ic k e 's  a p h a s ic s  h a d  th e  s h o r te s t  

r e a c t io n  t im e s  w h e n  th e  a m b ig u o u s  w o r d  w a s  p re c e d e d  b y  th e  n e u t r a l  

p r im e  a s  in  'J tx x x -b a n k -m o n e y ' N e ith e r  g ro u p  s h o w e d  s e m a n t ic  fa c i l i ta t io n  

v i s - a - v i s  th i s  b a s e lin e  w h e n  a  c o n c o rd a n t  w o r d  p re c e d e d  th e  a m b ig u o u s  

w o r d  a s  in  ‘c o in - b a n k - m o n e y 1 B oth  g ro u p s , h o w e v e r ,  s h o w e d  s lo w e r  

r e a c t io n  t im e s  r e l a t iv e  to  th e  n e u t r a l  b a se lin e , i.e . a n  in h ib it io n  e ffe c t, 

w h e n  th e  f i r s t  w o r d  w a s  d is c o r d a n t  a s  in  ' r i v e r - b a n k - m o n e y '.  S in ce  

in h ib i to r y  p ro c e s se s  a r e  a s s u m e d  w i th i n  P o sn e r  a n d  S n y d e r 's  th e o r y  to  be 

a s s o c ia te d  o n ly  w i t h  c o n tro lle d  a c c e s s  to  l in g u is t ic  k n o w le d g e , th e  r e s u l t s  do 

n o t s u p p o r t  a  b r e a k d o w n  of c o n tro lle d  p ro c e s s e s  in  W e rn ic k e 's  a p h a s ia  a s  

th e s e  p ro c e s s e s  a r e  u s u a l ly  d e fin e d .

e

W h a t th e n  is  th e  fu n c t io n a l  s ig n if ic a n c e  of th e  s e m a n t ic  p ro c e s s in g  a b i l i t ie s  

*n  W e rn ic k e ’s  a p h a s ia  d e m o n s t r a te d  b y  th e  p r im in g  r e s e a r c h  7 T h e  m o s t 

o b v io u s  a n s w e r  is  t h a t  th e  f a c i l i ta t io n  e f fe c t r e p r e s e n t s  a  r e ta in e d  a s p e c t  of 

a  n o r m a l  fu n c t io n a l  s y s te m ,  a l th o u g h  i t s  e x a c t  ro le  in  th e  p ro c e s s  of 

u n d e r s ta n d in g  is  u n c le a r .  T h is  is  u n d e r l in e d  b y  th e  f a c t  t h a t  B ro c a 's  

a p h a s ic s  seem  to  c o m p re h e n d  v e r y  w e ll  w i th o u t  th i s  a b i l i ty  S om e s tu d ie s  

su g g e s t t h a t  s e m a n t ic  f a c i l i ta t io n  m a y  p la y  a  l a r g e r  ro le  in  W e rn ic k e 's
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a p h a s ic s  th a n  in  n o r m a ls .  An a b n o r m a l  s ize  of p r im in g  e f fe c ts  w a s  fo u n d  b y  

G ro b e r (1985) w h o  s h o w e d  v e r y  la rg e  c o n te x t e f fe c ts  in  f lu e n t  a p h a s ic s  

c o m p a re d  to  o th e r  a p h a s ic s  a n d  n o r m a l  c o n tro ls .  An a b n o r m a l  o c c u r r e n c e  of 

a u to m a t ic  f a c i l i ta t io n  w a s  fo u n d  b y  M ilb e rg , B lu m s te in , a n d  D w o re tz k y  

(1988) in  a s tu d y  of p r im in g  e f fe c ts  w i t h  p h o n o lo g ie s lly  d is to r te d  p r im e s

In  th e  s tu d y  b y  M ilb e rg  e t  a l . ( l9 8 8 )  a p h a s ic  s u b je c t s  w e r e  g iv e n  a n  a u d i to r y  

le x ica l d ec isio n  ta s k .  T h e  ta r g e t  of th e  lex ica l d ec is io n  w a s  th e  second  

m e m b e r  of a  p a i r  of w o r d s  w h e r e  th e  p re c e d in g  w o r d  w a s  e i th e r  a 

s e m a n t ic a l ly  u n r e la te d  ( n e u t r a l )  w o r d  (e .g . 'n u r s e - d o g ')  o r  a  r e la te d  w o r d  

(e  g 'c a t - d o g ') .  T h e  re la te d  p r im e s  w e r e  e i th e r  p h o n o lo g lca lly  u n d is to r te d  a s  

in  'c a t -d o g ' o r  d is to r te d  b y  on e  o r  m o re  p h o n e tic  f e a tu r e s ,  w h ic h  in  e ffe c t 

c h a n g e d  th e  p r im e  in to  a  n o n w o rd  (e .g . 'g a t-d o g ',  'w a t - d o g ') .  A p re v io u s  

s tu d y  w i th  n o r m a l  s u b je c ts  h a d  d e m o n s t r a te d  t h a t  n o n w o rd  p r im e s  re c e iv e d  

a  lex ica l in t e r p r e ta t io n  a n d  g a v e  r i s e  to  s e m a n t ic  f a c i l i ta t io n  e f fe c ts  if th e y  

s h a r e d  a  s u f f ic ie n t  n u m b e r  of p h o n e tic  f e a tu r e s  w i t h  a  r e a l  w o r d  T h u s , 

n o r m a l  s u b je c ts  s h o w e d  a  m o n o to n ic a l ly  d e c re a s in g  d e g re e  of s e m a n t ic  

fa c i l i ta t io n  a s  a  fu n c tio n  of ph o n o lo g ica l d is to r t io n .  F o r th e  a p h a s ic  s u b je c ts  

t h e r e  w e r e  d if f e re n c e s  w i t h  r e s p e c t  to  th e  e f fe c t of th e  n o n w o r d  p r im e  

b e tw e e n  s u b g ro u p s  w h e n  g ro u p in g  w a s  b a se d  on  f lu e n c y . F o r n o n f lu e n t  

p a t ie n ts  o n ly  r e a l  w o r d s  w i th o u t  p hono log ica l d is to r t io n s  h a d  a  f a c i l i ta t io n  

e ffe c t on a  s e m a n t ic a l ly  r e la te d  ta r g e t  F o r f lu e n t  p a t ie n ts ,  h o w e v e r ,  

phono log ies l ly  d is to r te d  w o r d s  ( w h e th e r  b y  o ne  f e a t u r e  o r  tw o )  seem e d  to  

rv o k e  a  s e m a n t ic  c o n te n t  to  th e  s a m e  e x te n t  a s  r e a l  w o r d s .  N e ith e r  of th e s e  

p a t t e r n s  c o n fo rm s  w i th  th e  p e r f o r m a n c e  of th e  n o r m a l  s u b je c ts .

T h e  r e s u l t s  a r e  e s p e c ia l ly  In te r e s t in g  in  th e  lig h t of a n  a d d it io n a l  te s t  

in c lu d e d  in  th e  s tu d y  w h e r e  th e  a p h a s ic s  w e r e  a s k e d  to  m a k e  a  lex ica l 

d e c is io n  a b o u t th e  w o r d s  a n d  n o n w o rd s  w h ic h  h a d  s e r v e d  a s  p r im e s .  P lu e n t 

a n d  n o n f lu e n t  p a t ie n ts  m a d e  v e r y  f e w  e r r o r s  o n  th i s  t a s k  a n d  p e r fo rm e d  

s im i la r l y  b y  r e je c t in g  n o n  w o r d s  b e t te r  w h ic h  d e v ia te d  in  tw o  o r  m o re  

p h o n e tic  f e a tu r e s .  T h is  in d ic a te s  t h a t  t h e r e  w e r e  no  d if f e re n c e s  in  th e  b a s ic  

p e r c e p tu a l  s k il l s  b e tw e e n  th e  g ro u p s  b u t  t h a t  th e  p ro c e s s  of le x ica l a cc e ss  

w a s  so m e h o w  d i f f e r e n t  M ilb e rg  e t  a l. p ro p o se  t h a t  le x ica l a c c e s s  is  b a sed  on
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tw o  d is so c ia b le  s y s te m s  : o n e  w h e r e  le x ica l i te m s  a r e  d i r e c t ly  o r  c o n sc io u s ly  

a d d re s s a b le  a n d  on e  w h ic h  is  a u to m a t ic  a n d  n o t u n d e r  co n sc io u s  c o n tro l (cf. 

M ilb e rg , 1968) In  n o n f lu e n t  a p h a s ic s  a u to m a t ic  a c c e s s  is  d is tu r b e d ,  in  f lu e n t  

a p h a s ic s  c o n tro lle d  m o d e s  of a c c e s s  a r e  d is tu r b e d .  In  c o n c lu s io n , th e  r e s u l t s  

a r e  in t e r p r e te d  in  f a v o r  of th e  h y p o th e s is  t h a t  th e  p ro b le m  of f lu e n t  

a p h a s ic s  lie s  n e i th e r  In  p hono log ica l o r  s e m a n t ic  p ro c e s s in g  a lo n e , b u t  In  th e  

in te r a c t io n  b e tw e e n  th e s e  p ro c e s s e s

T h e  p re c e d in g  s tu d y  b y  M ilb e rg  e t  a l. (1968) r a i s e s  s e v e r a l  is s u e s .  If 

s e m a n t ic  f a c i l i ta t io n  p ro c e s se s  in  f lu e n t  a p h a s ic s  a r e  indeed  a b n o r m a l  in  

t h e i r  m a g n itu d e  o r  p a t t e r n  of o c c u r r e n c e ,  th e  q u e s tio n  a r i s e s  -  a s  w i th  a n y  

n e u ro p sy c h o lo g ic a l s y m p to m  ~ w h e t h e r  th i s  c o n s t i tu te s  a  p r i m a r y  d e fe c t 

a r i s in g  d i r e c t ly  f ro m  o rg a n ic  b r a in  d a m a g e  o r  w h e t h e r  i t  is  a  c o m p e n s a to ry  

m e c h a n is m  a r i s in g  f ro m  r e o r g a n iz a t io n s  o r  a d j u s t m e n t s  w i th i n  th e  

p ro c e s s in g  s y s te m  in  th e  a t t e m p t  to  c o m p e n s a te  fo r  so m e  o th e r  u n d e r ly in g  

d is tu r b a n c e .  T h e  in t e r p r e ta t io n  o ffe re d  b y  M ilb e rg  e t  a l. is  t h a t  

le x ic a l - s e m a n t ic  s t r u c t u r e  a s  w e l l  a s  a u to m a t ic  a c c e ss  p ro c e s s e s  a r e  in ta c t  

in  f lu e n t  a p h a s ic s .  O n ly  e x p lic it  m e ta l in g u is t ic  m a n ip u la t io n  is  d if f ic u lt .  I t is  

a  fa c t ,  h o w e v e r ,  t h a t  p o s te r io r  a p h a s ic s  h a v e  p ro b le m s  w i th  c o m p re h e n s io n  

w h ic h  a r e  n o t r e s t r i c t e d  to  m e ta l in g u is t ic  t a s k s  b u t  a r e  a lso  o b s e rv e d  in  

n a t u r a l  c o m m u n ic a t iv e  s e t t in g s  w h e n  th e  p a t ie n ts  c a n n o t  r e s o r t  to  

s i tu a t io n a l  o r  o th e r  c u e s . S eco n d ly , t h e r e  Is r e a s o n  to  b e liev e  t h a t  s e m a n t ic  

fa c i l i ta t io n  m a y  o c c u r  e v e n  if th e  p re c is e  m e a n in g  of w o r d s  is  u n c le a r .  

N o rm a l s u b je c ts  s h o w  fa c i l i ta t io n  e f fe c ts  f ro m  w o r d s  p r e s e n te d  a t  

s u b l im in a l  e x p o s u re  t im e s  in  s p i te  of n o t be ing  ab o v e  c h a n c e  lev e l in  

d e te r m in in g  w h e t h e r  o r  n o t a  w o r d  in  f a c t  h a s  o c c u r r e d  a n d  be in g  u n a b le  to  

id e n t i f y  th e  w o r d  (M a rc e l, 1983) I t  is  c l e a r  t h a t  so m e  fo rm  of lex ica l a c c e ss  

m u s t  h a v e  ta k e n  p lace , b u t  q u i te  l ik e ly  o n ly  p a r t i a l  in f o r m a t io n  h a s  b een  

r e t r i e v e d  T h e  p re c is e  m e a n in g  of th e  w o r d  s h o w n  m a y  r e m a in  u n c le a r  a n d  

in a c c e s s ib le  u n d e r  th e s e  c o n d itio n s

A r e c e n t  c a r e f u l ly  d es ig n ed  s tu d y  of p e r f o r m a n c e  on le x ic a l - s e m a n t ic  

k n o w le d g e  a c ro s s  s e v e r a l  d i f f e r e n t  t a s k s  in  p a t ie n ts  w i th  A lz h e im e r 's  

d is e a s e  s u p p o r ts  th e  v ie w  th a t  la rg e  s e m a n t ic  fa c i l i ta t io n  e f fe c ts  m a y  be
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a s s o c ia te d  w i t h  d i s tu r b a n c e s  in  u n d e r ly in g  s e m a n t ic  k n o w le d g e . C h e r tk o w , 

Bub, a n d  S e id e n b e rg  (1989) s h o w e d  t h a t  th e  le x ica l i te m s  w h ic h  a n  

A lz h e im e r 's  p a t ie n t  fa ile d  to  n a m e  a lso  c a u se d  d i f f i c u l ty  f o r  th e  p a t ie n t  in  a  

c o m p re h e n s io n  te s t  r e q u i r in g  w o r d - p i c t u r e  m a tc h in g  w i t h  s e m a n t ic  fo ils  

S im i la r ly ,  w h e n  a s k e d  p ro b e  q u e s t io n s  a b o u t th e  s a m e  le x ic a l i te m s  

r e g a rd in g  s u p e r o r d in a te  c a te g o ry  o r  p e rc e p tu a l  a n d  fu n c t io n a l  p r o p e r t ie s  of 

m e a n in g , th e  p a t ie n ts  w e r e  m o re  im p a ir e d  on  i te m s  th e y  h a d  fa ile d  to 

n a m e . T h e  r e s u l t s  s u p p o r t  th e  h y p o th e s is  a b o u t a  'c e n t r a l '  o r  's to r a g e ' 

d e f ic it in  th e  le x ic a l - s e m a n t ic  k n o w le d g e  of th i s  g ro u p . C h e r tk o w  e t  a l . 's  

s tu d y  h a s  a n  im p o r ta n t  b e a r in g  on th e  is s u e s  r e g a rd in g  th e  d i f f e r e n t  r e s u l t s  

fo r  a p h a s ic  p a t ie n t s  on  r e la te d n e s s  J u d g m e n ts  a n d  on t e s t s  s h o w in g  s e m a n t ic  

fa c i l i ta t io n , s in c e  th e s e  tw o  ty p e s  of t a s k s  w e r e  a lso  g iv en  to  th e  A lz h e im e r 's  

p a t ie n ts  a n d  led to  r a t h e r  s u r p r i s in g  r e s u l t s .

On r e la te d n e s s  ju d g m e n ts  (e  g 'LEMON •. Is  i t  m o re  lik e  a  lim e  o r  lik e  a 

p lu m ? ')  th e  A lz h e im e r 's  p a t ie n ts  p e r fo rm e d  a t  c h a n c e  le v e l, r e g a rd le s s  of 

w h e t h e r  th e  le x ica l i te m  be in g  q u e s tio n e d  w a s  o n e  th e y  h a d  b een  s u c c e s s fu l 

in  n a m in g  A ccord ing  to  C h e r tk o w  e t  a l . ,  th i s  su g g e s ts  t h a t  r e la te d n e s s  

J u d g m e n ts  pose d e m a n d s  on  c o g n itiv e  p ro c e s s e s  w h ic h  m a y  n o t a l lo w  a  c le a r  

p ic tu r e  of th e  s t a t u s  of le x ic a l - s e m a n t ic  k n o w le d g e , s in c e  p a t ie n ts  

d e m o n s t r a te d  c o n s id e ra b le  k n o w le d g e  in  o th e r  t a s k s  a b o u t th e  w o r d s  fo r  

w h ic h  th e y  w e r e  u n a b le  to  m a k e  r e la te d n e s s  Ju d g m e n ts .  On th e  lex ica l 

d ec isio n  ta s k  u se d  to  e x a m in e  s e m a n t ic  f a c i l i ta t io n  e f fe c ts , b o th  th e  

A lz h e im e r 's  p a t ie n ts  a n d  n o rm a )  a g e -m a tc h e d  c o n t ro ls  sh o w e d  s e m a n t ic  

fa c i l i ta t io n  e ffe c ts . H o w e v e r , th e  s ize  of th e  e ffe c t r e la t iv e  to  s u b je c ts ' 

r e a c t io n  t im e  in  th e  n e u t r a l  c o n d itio n  w a s  s ig n if ic a n t ly  l a r g e r  fo r  th e  

A lz h e im e r  g ro u p . M ore  In te r e s t in g ly ,  th e  s ize  of th e  p r im in g  e ffe c t w a s  

s ig n if ic a n t ly  l a r g e r  fo r  le x ica l i te m s  w h ic h  h a d  c a u se d  d i f f ic u l ty  on  th e  

e a r l i e r  m e a s u r e s  of le x ic a l - s e m a n t ic  k n o w le d g e  C h e r tk o w  e t a l. co n c lu d e  

t h a t  p r im in g  In  b r a in - d a m a g e d  p a t ie n t s  is  n o t s im p ly  a b s e n t  o r  p r e s e n t  b u t  

m a y  be p a th o lo g ic a lly  in c re a s e d  T h e  f u n c t io n a l  s ig n if ic a n c e  of th i s  

'h y p c r p r im in g ' is  n o t c le a r .

A lth o u g h  r e s u l t s  r e la t in g  to  p a t ie n t s  w i t h  d if fu s e  b r a in  d a m a g e  c a n n o t
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s im p ly  be e x te n d e d  to  p a t ie n ts  w i th  a p h a s ia  a n d  focal b r a in  d a m a g e , th e  

c o m p a r is o n  of le x ic a l - s e m a n t ic  d e f ic its  a c ro s s  d i f f e r e n t  t a s k s  b y  C h e r tk o w  et 

a l  c o n t r ib u te s  to  so lv in g  th e  a p p a r e n t  p a ra d o x  posed  b y  th e  p r e s e r v a t io n  of 

s e m a n t ic  fa c i l i ta t io n  in  p o s te r io r  a p h a s ic s  v i s - i - v i s  th e s e  p a t ie n t s ' f a i lu r e  on 

r c la te d n e s s  ju d g m e n ts .  I t w o u ld  a p p e a r  t h a t  r c la te d n e s s  ju d g m e n ts  

d e m o n s t r a te  d e f ic its  of le x ic a l - s e m a n t ic  k n o w le d g e  w h ic h  a r c  in  f a c t  

a t t r ib u t a b le  to  g e n e ra )  p ro c e s s in g  d e m a n d s  of th e  t a s k  As r e g a r d s  s e m a n t ic  

fa c i l i ta t io n  e f fe c ts , th e s e  c a n n o t  be ta k e n  a s  e v id e n c e  of in ta c t  

le x ic a l - s e m a n t ic  k n o w le d g e  b u t  m a y  in  f a c t  be p a th o lo g ica l a n d  a s so c ia te d  

w i t h  d e fe c ts  in  u n d e r ly in g  k n o w le d g e

In  co n c lu s io n , th e  d e m o n s t r a t io n  of s e m a n t ic  fa c i l i ta t io n  e f fe c ts  in  p o s te r io r  

p a t ie n ts  m a y  se e m  d if f ic u l t  to  re c o n c ile  w i t h  a n  u n d e r ly in g  le x ic a l - s e m a n tic  

d e f ic it  in  th e s e  p a t ie n ts  a s  in d ic a te d  b y  th e  m e ta l in g u is t ic  s tu d ie s  d isc u sse d  

in  th e  p re c e d in g  se c tio n  To a c c o u n t fo r  th e  d i f f e r e n t  r e s u l t s ,  B lu m ste in  a n d  

h e r  co lleag u es  h a v e  su g g es ted  t h a t  p o s te r io r  a p h a s ic s  h a v e  a  d e f ic it in  

c o n tro lle d  o p e ra t io n s ,  in c lu d in g  m o r e  c o n sc io u s  f o r m s  of a c c e s s in g  

le x ic a l - s e m a n t ic  k n o w le d g e . H o w e v e r , th e  in t e r p r e t a b i l i t y  of e x is t in g  d a ta  is 

h a m p e re d  b y  In c o m p le te  c o n tro l  of t a s k  p a r a m e t e r s  g e n e ra l ly  h e ld  to  

in f lu e n c e  a u to m a t ic  a n d  c o n tro lle d  p ro c e s s in g  a n d  b y  th e  f a c t  t h a t  th e  

a p p lic a t io n  of th e  d is t in c t io n  d o cs  n o t c o n fo rm  to  s t a n d a r d  d e f in it io n s . 

S eco n d ly , a  p r im in g  t a s k  w i t h  p h o n o lo g lca lly  d is to r te d  p r im e s  su g g e s ts  th a t  

th e  s e m a n t ic  f a c i l i ta t io n  e ffe c t in  p o s te r io r  a p h a s ic s  m a y  be a b n o r m a l  in  i t s  

p a t t e r n  of o c c u r r e n c e .  F in a lly , r e c e n t  r e s e a r c h  w i t h  p a t ie n ts  s u f f e r in g  f ro m  

A lz h e im e r 's  d is e a se  a lso  in d ic a te s  t h a t  a n  a b n o r m a l  s ize  of p r im in g  e ffe c ts  

m a y  be a s s o c ia te d  w i t h  d e fe c ts  in  u n d e r ly in g  le x ic a l - s e m a n t ic  k n o w le d g e .

T he  p re s e n c e  of s e m a n t ic  fa c i l i ta t io n  in  p o s te r io r  a p h a s ic s  th e r e f o r e  c a n n o t 

s im p ly  be ta k e n  a s  e v id e n c e  th a t  le x ic a l - s e m a n t ic  k n o w le d g e  is  in ta c t .  I t  

a lso  a p p e a r s  f r o m  th e  r e s e a r c h  w i t h  A lz h e im e r 's  p a t ie n ts  t h a t  s e m a n t ic  

r e la te d n e s s  J u d g m e n ts  m a y  o v e r e s t im a te  th e  e x te n t  of th e  s e m a n t ic  

d i s tu r b a n c e  A cco rd in g ly , p a t ie n ts ' p e r f o r m a n c e  on  th e s e  t a s k s  n e e d s  to  be 

c o m p a re d  to  o th e r  m e a s u r e s  of le x ic a l - s e m a n t ic  a b i l i t ie s  a n d  p laced  in  th e  

la r g e r  th e o re t ic a l  c o n te x t of p r e s e r v e d  a n d  d is tu r b e d  c o m p re h e n s io n  a b ili t ie s  

a b o v e  th e  leve l of th e  in d iv id u a l  w o rd .  T h e re  a r e  in d ic a t io n s  of a  d is so c ia tio n
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b e tw e e n  a u to m a t ic  a n d  m o re  v o l u n t a r y  m o d e s  of a c c e s s in g  in fo rm a tio n ,  b u t 

th e  p re c is e  c h a r a c te r i z a t io n  of th i s  d is t in c tio n  a n d  th e  f u n c t io n a l  s ig n if ic a n c e  

of th e s e  ty p e s  of p ro c e s s e s  a t  d i f f e r e n t  le v e ls  In  c o m p re h e n s io n  a n d  in  

d i f f e r e n t  e x p e r im e n ta l  t a s k s  n e e d s  f u r t h e r  e lu c id a tio n .

1 5  D is tu rb a n c e s  of h i t h e r  le v e ls

1 5  1 R e la tio n  b e tw e e n  d e f ic its  a t  lo w e r  a n d  h ig h e r  le v e ls of c o m p re h e n s io n  

An in h e r e n t  d i f f ic u l ty  in  a n s w e r in g  q u e s tio n s  a b o u t p r e s e r v e d  k n o w le d g e  a t  

one sp ec if ic  le v e l of c o m p re h e n s io n  is  t h a t  th e  p ro c e s s e s  a t  o ne  le v e l m a y  n o t 

be e n t i r e ly  in d e p e n d e n t of o th e r  le v e ls  T h is  is  a n  im p o r ta n t  i s s u e  in  

p s y c h o lin g u is tic  th e o r ie s  of c o m p re h e n s io n . In  so m e  v ie w s  n o r m a l  

in fo rm a t io n  f lo w  in  c o m p re h e n s io n  p ro c e e d s  in  a  p r e d o m in a n t ly  b o tto m -u p  

fa s h io n  f ro m  th e  lo w e r  le v e ls  of p h o n e tic  p e rc e p tio n  a n d  lex ica l a c c e ss  

th ro u g h  le x ic a l - s e m a n tic  r e t r i e v a l  to  th e  h ig h e r  le v e ls  of s e n te n t ia l  a n d  

te x tu a l  u n d e r s ta n d in g  (e  g C a irn s ,  19B3, F odor, 1983) In  o th e r  v ie w s  

c o m p re h e n s io n  p ro c e s s e s  m a y  o c c u r  in  p a r a l le l  o r  c a sc a d e  (M cC lelland ,

1979), o r  th e y  m a y  be g u id ed  a t  lo w e r  le v e ls  in  a  to p -d o w n  fa s h io n  b y  

k n o w le d g e  a n d  p ro c e s s e s  a t  h ig h e r  le v e ls  (e  g M a rs le n -W ils o n  a n d  T y le r ,

1980).

T he p ossib le  in te rd e p e n d e n c e  b e tw e e n  d i f f e r e n t  le v e ls  in  th e  c o m p re h e n s io n  

p ro c e s s  p r e s e n ts  a  m e th o d o lo g ica l c h a lle n g e  in  a p h a s ia  r e s e a r c h .  I t  p la c e s  

g re a t  d e m a n d s  on  e x p e r im e n ta l  s tu d ie s  of c o m p re h e n s io n  p ro b le m s  w h ic h  

a im  to  p ro v id e  e v id e n c e  a b o u t p ro b le m s  o r  p r e s e r v e d  a b i l i t ie s  a t  a  sp ec ific  

l in g u is tic  le v e l F or e x a m p le , a p h a s ic s  w h o  do n o t u n d e r s t a n d  s y n ta x  m a y  be 

a b le  to  c o m p e n sa te  b y  g u e ss in g  a t  th e  m o s t  l ik e ly  r e la t io n s  a m o n g  th e  w o r d  

m e a n in g s  of a  s e n te n c e . O n ly  if th e y  a r e  d e p r iv e d  of th e s e  c lu e s , does o ne  get 

a  m e a s u r e  of s y n ta c t ic  k n o w le d g e . T h e  p ro b le m  a lso  p r e s e n ts  i t s e lf  f r o m  th e  

o p p o site  d ir e c t io n  w h e n  o ne  a t te m p t s  to  e x a m in e  th e  a b i l i ty  of p o s te r io r  

a p h a s ic s  to  u n d e r s t a n d  l in g u is t ic  in f o r m a t io n  ab o v e  th e  le v e l of th e  

in d iv id u a l  w o rd ,  i .e . th e  a b i l i ty  to  a p p re c ia te  g r a m m a t ic a l  r e la t io n s ,  to  

in t e g r a te  th e  m e a n in g  of in d iv id u a l  w o r d s  in to  a  c o n c e p tu a l w h o le , to
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u n d e r s ta n d  r e f e r e n c e  a n d  a n a p h o r a  w i th i n  a n d  a c r o s s  s e n te n c e  b o u n d a r ie s ,  

to  be  s e n s i t iv e  to  th e  m ic r o -  a n d  m a c r o s t r u c t u r e  of l a r g e r  te x tu a l  u n i t s ,  a n d  

to  g r a s p  th e  p r a g m a tic  im p lic a t io n s  of u t t e r a n c e s .  T h e  d i f f i c u l ty  Is in  

a s s e s s in g  th e s e  le v e ls  in d e p e n d e n tly  of th e  p a tie n ts*  p o ssib le  d e fe c ts  in  sp e e c h  

p e rc e p tio n  a n d  le x ic a l - s e m a n t ic s .  H o w e v e r , g iv e n  th e  poo r c o r r e la t io n s  

b e tw e e n  so m e  of th e  lo w e r  le v e l s k i l l s  a n d  o v e ra l l  p e r f o r m a n c e  s c o re s  on 

c lin ic a l te s t s  of c o m p re h e n s io n , i t  c a n n o t  be r u le d  o u t t h a t  p o s te r io r  p a t ie n ts  

e x p e r ie n c e  d if f ic u lt ie s  a t  h ig h e r  le v e ls  of u n d e r s ta n d in g  a d d it io n a l  to  a n d  

p e r h a p s  in d e p e n d e n tly  of t h e i r  lo w e r  le v e l p ro b le m s  R e s e a rc h  in  th e s e  

h ig h e r  a s p e c ts  of th e  c o m p re h e n s io n  p ro c e s s  w i l l  be c o n s id e re d  in  th e  

fo llo w in g  se c tio n s

1.5 .2  T h e  s e n te n c e  lev e l s y n ta x

O ne v e r y  in f lu e n t ia l  h y p o th e s is  in  n e u ro l in g u is t ic  r e s e a r c h  is  t h a t  s y n ta c t ic  

a b i l i t ie s  a r c  in ta c t  in  W e r n ic k e 's  a p h a s ic s  s u c h  t h a t  th e r e  is  a  doub le  

d is so c ia tio n  b e tw e e n  s y n ta x  a n d  le x ic a l - s e m a n t ic s  in  B ro c a 's  a n d  W e rn ic k e 's  

a p h a s ia  (B e rn d t, C a ra m a z z a , a n d  Z u r if ,  1983). M a n y  s tu d ie s  h a v e  

d e m o n s t r a te d  p ro b le m s  w i t h  th e  c o m p re h e n s io n  of s y n ta x  in  B ro c a 's  a p h a s ia  

( fo r  a  r e v ie w ,  see  B e rn d t a n d  C a ra m a z z a , 1980). O n ly  a  f e w  s tu d ie s  h a v e  

a t te m p te d  to  te s t  s y n ta c t ic  a b i l i t ie s  in  W e r n ic k e 's  a p h a s ic s ,  a n d  th e  r e s u l t s  

a r e  n o t a l w a y s  c o n s is te n t  w i t h  In ta c t  s y n ta c t ic  k n o w le d g e  in  th i s  g ro u p .

In  a  s e n te n c e  o rd e r in g  t a s k  in  G e rm a n , w h e r e  th e  c o r r e c t  o r d e r  w a s  

s ig n a lle d  b y  c a se  in f le c tio n s  a n d  d e f in i te  a r t i c le s ,  f lu e n t  W e rn ic k e 's  a p h a s ic s  

sh o w e d  s e n s i t i v i ty  to  s y n ta x  e v e n  w h e n  th e  r e s u l t in g  s e n te n c e  m e a n in g  

v io la te d  s e m a n t ic  e x p e c ta n c ie s  (V on S to c k e r t  a n d  B ad er, 1976). On th e  

c o n t r a r y ,  B ro c a 's  a p h a s ic s  ig n o re d  c a s e  in f le c tio n s  a n d  ch o se  th e  m o s t  l ik e ly  

w o r d  o r d e r  b a se d  on  th e  m a jo r  le x ica l i te m s  in  th e  s e n te n c e  T h e  r e s u l t s  

su g g e s te d  t h a t  W e rn ic k e 's  a p h a s ic s  a r e  m o re  s e n s i t iv e  to  s y n ta x  th a n  B ro c a 's  

a p h a s ic s  a n d  th a t  B ro c a 's  a p h a s ic s  a r e  m o r e  s e n s i t iv e  to  le x ica l m e a n in g  

th a n  W e rn ic k e 's  a p h a s ic s ,  t h u s  p ro v id in g  s u p p o r t  in  f a v o r  of th e  d o u b le  

d is so c ia tio n  h y p o th e s is .  H o w e v e r , H e ilm an  a n d  S ch o les  (1976), fo u n d  th a t  

W e rn ic k e 's  a p h a s ic s  w e r e  n o t o n ly  in f e r io r  in  le x ic a l - s e m a n t ic s  to  B ro ca ’s
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a p h a s ic s ,  b u t  a lso  m a d e  s ig n if ic a n t ly  m o re  s y n ta c t ic  e r r o r s  t h a n  e i th e r  

B ro c a 's  a p h a s ic s  o r  C o n d u c tio n  a p h a s ic s .

S e v e ra l  s tu d ie s  of s y n ta x  a n d  c o m p re h e n s io n  h a v e  fo u n d  n o  d if fe re n c e  

b e tw e e n  a p h a s ic  s u b g ro u p s  ( P a r is i  a n d  P isaam ig lio , 1970; G ro b e r a n d  K e lla r,

1981), o r  poo r a n d  u n in t e r p r e ta b le  p e r f o r m a n c e  o n  s y n ta c t ic  c o m p re h e n s io n  

in  f lu e n t  a p h a s ic s  ( C a r a m a s u  a n d  Z u r if ,  1976). T h u s , e v id e n c e  of 

a g r a m m a t ic  c o m p re h e n s io n  in  f lu e n t  a p h a s ic s  w i t h  p o s te r io r  b r a in  d a m a g e  

h a s  f r e q u e n t ly  b e e n  d e m o n s t r a te d  f o r  W e rn ic k e 's ,  A nom ic, a n d  C ond u c tio n  

a p h a s ic s  (C a ra m a z z a  a n d  Z u r if ,  1976; C oodglass a n d  M enn , 1985, B ates, 

P r ie d e r lc l ,  a n d  W u lfe c k , 1967, S m ith  a n d  B ates, 1987, P each , C a n te r ,  a n d  

G a lla h e r , 1988), a l th o u g h  th e  s o u rc e  of th e  d if f ic u l t ie s  fo r  C o n d u c tio n  

a p h a s ic s  is  u s u a l ly  a t t r i b u t e d  to  l im i ta t io n s  in  w o r k in g  m e m o ry ,  w h ic h  

p r e v e n t  a n  a p p re c ia t io n  of s y n ta c t ic  s t r u c t u r e s  (C a ra m a z z a , B asill, R o ller, 

a n d  B e rn d t, 1981).

An a l t e r n a t iv e  h y p o th e s is  is  t h a t  b o th  W e rn ic k e ’s  a p h a s ic s  a n d  B ro c a 's  

a p h a s ic s  h a v e  d if f ic u l t ie s  w i t h  s y n ta x ,  b u t  t h a t  t h e r e  a r e  q u a l i ta t iv e  

d if f e re n c e s  b e tw e e n  th e  g ro u p s  S om e r e s e a r c h e r s  h a v e  b een  in s p ir e d  b y  

J a k o b s o n 's  (1971) th e o r y  a n d  L u r i a 's  (1975) h y p o th e s is  a b o u t b r e a k d o w n  of 

s y n ta g m a t ic  s t r u c t u r e  in  a n t e r io r  a p h a s ia  a n d  of p a r a d ig m a t ic  s t r u c t u r e  in  

p o s te r io r  a p h a s ia  A pplied  to  s y n ta c t ic  s u r f a c e  s t r u c t u r e  th e  d is t in c tio n  h a s  

b een  in t e r p r e te d  a s  p re d ic t in g  d if f ic u l t ie s  w i t h  w o r d  o r d e r  in  a n t e r io r  

a p h a s ic s  a n d  w i t h  m o rp h o lo g ic a l in f le c t io n s  in  p o s te r io r  a p h a s ic s  ( b u t  see 

se c tio n  1 .5 .3 ).

J a k o b s o n 's  th e o ry  d e r iv e s  s u p p o r t  f r o m  a  s tu d y  s h o w in g  d if f ic u lt ie s  in  

a p p re c ia t in g  m o rp h o lo g ic a l in f o r m a t io n  in  A nom ic a p h a s ic s  w i t h  p o s te r io r  

le s io n s  a n d  f lu e n t  sp e e c h  ( S m ith  a n d  B ates, 1967), a n d  f ro m  th e  

d e m o n s t r a t io n  of w o r d  o r d e r  p ro b le m s  in  B ro c a 's  a p h a s ia  ( S c h w a r tz ,  

S a f f r a n ,  a n d  M a r in , 1980). H o w e v e r , B ates e t a l  (1987) fo u n d  W e rn ic k e 's ,  

A nom ic, a n d  B ro c a 's  a p h a s ic s  to  be e q u a l ly  im p a ir e d  on g r a m m a t ic a l  

m o rp h o lo g y , w h e r e a s  w o r d  o r d e r  a p p e a re d  to  be r e la t iv e ly  w e ll  p r e s e r v e d  

in  a ll  g ro u p s  B ased on  th e s e  r e s u l t s  B a tes  e t  a l .  co n c lu d e  t h a t  g r a m m a t ic a l
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m o rp h o lo g y  is  m o re  v u ln e r a b le  th a n  w o r d  o rd e r .

T h e  d e m o n s t r a t io n  of s y n ta c t ic  c o m p re h e n s io n  p ro b le m s  in  p o s te r io r  

a p h a s ic s  w o u ld  s e e m  to  be c o n s is te n t  w i th  th e  te n d e n c y  of th i s  g ro u p  to  

p ro d u c e  s o -c a lle d  p a r a g r a m m a t ic  c o n s t r u c t io n s  in  t h e i r  sp e e c h . U n lik e  

a n t e r io r  a p h a s ic s  th e y  do n o t o m it c losed  c la s s  w o rd s ,  b u t  o f te n  m a k e  

p a r a p h a s ic  s u b s t i tu t io n s  in v o lv in g  th i s  c la s s  of w o r d s .  S tu d ie s  of n o rm a l  

s u b je c ts  su g g e s t t h a t  re c o g n itio n  a n d  p ro d u c tio n  of c losed  c la s s  w o r d s  m a y  

d ep en d  on d if f e r e n t  m e n ta l  p ro c e s s e s  th a n  open  c la s s  w o r d s  (B ra d le y , 1978, 

D re w n o w s k i  a n d  H ealy , 1980, G a r r e t ,  1982). S tu d ie s  of a p h a s ic  s u b je c ts  h a v e  

fo u n d  d if f e re n c e s  in  th e  p r e s e r v a t io n  of s e n s i t i v i ty  to  closed  c la s s  w o r d s  in  

B ro c a 's  a n d  W e r n ic k e ’s  a p h a s ic s  In  a c c o rd a n c e  w i t h  t h e i r  o m iss io n  of c losed  

c la s s  w o r d s  in  sp eech , B ro c a 's  a p h a s ic s  s e e m  to  h a v e  lo s t th e i r  sp e c ia l 

s e n s i t i v i ty  to  th i s  c la s s  of w o r d s  in  re c o g n itio n  (e g A n d re e w s k l a n d  S e ro n , 

1976, P r ie d e r ic i  a n d  S ch o en le , 1980; S w in n e y ,  Z u r if ,  a n d  C u tle r , I960), a n d  

a g r a m m a t ic  c o m p re h e n s io n  in  B ro c a 's  a p h a s ia  h a s  b een  a t t r i b u t e d  to  th is  

d is tu r b a n c e ,  s in c e  c losed  c la s s  w o r d s  m a y  c a r r y  im p o r ta n t  s t r u c t u r a l  

in f o r m a t io n  n e c e s s a r y  fo r  th e  decod ing  of s u r f a c e  s t r u c t u r e  (B ra d le y ,

G a r r e t ,  a n d  Z u r if ,  1980).

In  c o n t r a s t ,  W e rn ic k e 's  a p h a s ic s  a p p e a r  to  r e t a in  a  sp ec ia l s e n s i t iv i ty  to 

c lo sed  c la s s  w o r d s .  F r ie d e r lc l  a n d  S ch o en le  (1980) c o m p a re d  th e  a b i l i ty  of a 

f lu e n t  W e r n ic k e 's  a p h a s ic  a n d  a  n o n f lu e n t  B ro c a - l ik e  p a t ie n t  to  r e a d  a lo u d  

o pen  a n d  c lo sed  c la s s  w o r d s .  T h e y  fo u n d  t h a t  th e  W e rn ic k e  p a t ie n t  w a s  

m u c h  b e t te r  on c lo sed  c la s s  w o r d s  th a n  on  open  c la s s  w o r d s ,  w h e r e a s  th e  

n o n f lu e n t  p a t ie n t  p e r fo rm e d  s im i l a r l y  on b o th  R o sen b erg , Z u r i f ,  B ro w n e ll, 

G a r r e t ,  a n d  B ra d le y  (1985) fo u n d  th e  s a m e  b e h a v io r  in  n o r m a l  s u b je c ts  a n d  

W e rn ic k e 's  a p h a s ic s  in  a  l e t t e r  d e te c tio n  t a s k  in v o lv in g  open  a n d  closed  c la s s  

w o r d s  in  m e a n in g fu l  p ro se  te x ts .  W e r n ic k e 's  a p h a s ic s  a n d  n o r m a l  s u b je c ts  

sh o w e d  th e  ex p ec ted  d i f f e re n c e  b e tw e e n  l e t t e r  d e te c tio n  a c c u r a c y  in  th e  tw o  

w a r d  c la s s e s , b u t  B ro c a ’s  a p h a s ic s  fa iled  to  s h o w  a n y  d if fe re n c e . B ut 

w h e r e a s  n o r m a l  s u b je c ts  sh o w e d  o n ly  a  v e r y  s m a l l  d if fe re n c e  in  s c ra m b le d  

p ro se , W e rn ic k e 's  a p h a s ic s  sh o w e d  a  la rg e  d if fe re n c e  b e tw e e n  th e  tw o  w o r d  

c la s s e s  j u s t  a s  in  th e i r  p e r f o r m a n c e  on m e a n in g fu l  p ro s e  T h e  a u t h o r s  a r g u e
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t h a t  c lo sed  c la s s  a c c e s s  a n d  p a r s in g  m e c h a n is m s  se e m  to  so m e  e x te n t  to  be 

d islodged  f r o m  in t e r p r e t i v e  s y s te m s  in  W e r n ic k e 's  a p h a s ic s ;  i.e . th e y  m a y  

be a b le  to  c o n s t r u c t  p h r a s a l  c o n s t i tu e n ts  b y  m e a n s  of th e  p r e s e r v e d  

s e n s i t i v i ty  to  c losed  c la s s  w o r d s ,  ‘b u t  th e s e  c o n s t r u c t io n s  c a n n o t  th e n  be 

n o r m a l ly  m a p p e d  o n to  s e m a n t ic a l ly  in te r p r e ta b le  s t r u c t u r a l  le v e ls ' 

(R o sen b e rg  e t  a l , 1985, p. 301).

T h ese  r e s u l t s  su g g e s t t h a t  w h i le  so m e  a s p e c ts  of s t r u c t u r a l  in f o r m a t io n  a r e  

a v a i la b le  to  W e rn ic k e 's  a p h a s ic s ,  th e y  m a y  n o t  be  a b le  to  p u t  th e  

in f o r m a t io n  in to  i t s  fu l l  n o r m a l  r a n g e  of u se . F u r t h e r  s u p p o r t  of s u c h  a  

v ie w  is  p r e s e n te d  b y  M ilberg  (1988), w h o  r e p o r t s  e v id e n c e  f ro m  a  s tu d y  in  

p ro g re s s  s h o w in g  fa c i l i ta t io n  of r e a c t io n  t im e  in  n o r m a ls  a n d  in  W e rn ic k e 's  

a p h a s ic s  in  lex ica l d e c is io n s  to  w o r d s  p re c e d e d  b y  a  s y n ta c t ic a l ly  a p p r o p r ia te  

i te m  B ro c a 's  a p h a s ic s ,  h o w e v e r ,  d id  n o t s h o w  a n y  fa c i l i ta t io n  e ffe c ts . Yet, 

in  g r a m m a t i c a l l y  ju d g m e n ts  on th e  s a m e  w o r d  c o m b in a tio n s , B ro c a 's  

a p h a s ic s  sh o w e d  n e a r l y  n o r m a l  p e r fo rm a n c e ,  w h e r e a s  W e rn ic k e 's  a p h a s ic s  

d id  p o o rly .

In  h is  d is c u s s io n  M ilb e rg  i n t e r p r e t s  th e  r e s u l t s  in  t e r m s  of th e  th e o r y  of a  

d o u b le  d is so c ia tio n  b e tw e e n  a u to m a t ic  a n d  c o n tro l le d  p ro c e s s in g  in  B ro c a 's  

a n d  W e rn ic k e 's  a p h a s ia  (c f. se c tio n  1 .4 ). T h e  r e s u l t s  su g g e s t t h a t  in  n o r m a l  

o n - l in e  c o m p re h e n s io n  th e  l i s t e n e r  o r  r e a d e r  a u to m a t ic a l ly  r e c o v e r s  th e  

g r a m m a t ic a l  s t r u c t u r e  of in c o m in g  u t t e r a n c e s .  T h is  a u to m a t ic  r e c o v e r y  of 

s y n ta x  is  s p a re d  in  W e r n ic k e 's  a p h a s ia  b u t  a b s e n t  in  B ro c a 's . A cco rd ing  to  

B lu m ste in  a n d  M ilb e rg  (1983) th e  im p o r ta n t  v a r ia b le  is  n o t  s y n ta x  o r  ty p e  of 

l in g u is tic  k n o w le d g e  b u t  r a t h e r  t a s k  r e q u i r e m e n t s  a s  to  h o w  lin g u is tic  

k n o w le d g e  m u s t  be a c c e sse d  a n d  m a n ip u la te d  In  o rd e r  to  a c c o m p lish  th e  

ta s k .

In  c o n c lu s io n , s tu d ie s  of s y n ta c t ic  a b i l i t ie s  in  W e r n ic k e 's  a n d  o th e r  a p h a s ic s  

w i t h  p o s te r io r  s y n d ro m e s  i l l u s t r a t e  th e  d i f f ic u l ty  of d e v is in g  e x p e r im e n ta l  

te s t s  a t  one le v e l w h ic h  a r e  in d e p e n d e n t of s k i l l s  a t  o th e r  le v e ls . T h e  

h y p o th e s is  of a  d o u b le  d is s o c ia tio n  b e tw e e n  s y n ta c t ic  a n d  le x ic a l - s e m a n t ic  

k n o w le d g e  in  B ro c a 's  a n d  W e rn ic k e 's  a p h a s ia  is  n o t c o n s is te n t ly  s u p p o r te d
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b y  e x p e r im e n ta l  r e s e a r c h ,  s in c e  W e rn ic k e  p a t ie n ts  do h a v e  p ro b le m s  in  

c o m p re h e n d in g  s y n ta c t ic  c o n s tr u c t io n s .  T h e ir  p ro b le m s , h o w e v e r ,  m a y  

d if f e r  q u a l i t a t iv e ly  f r o m  th o se  of B ro c a 's  a p h a s ic s  A s im p le  d is s o c ia tio n  

b e tw e e n  w o r d  o r d e r  a n d  m o rp h o lo g y  is  n o t b o rn e  o u t  b y  e x p e r im e n ta l  

s tu d ie s .  R e s e a rc h  in d ic a te s  t h a t  k n o w le d g e  of th e  s t r u c t u r a l  in f o r m a t io n  

s ig n a lle d  b y  closed  c la s s  w o r d s  is  a v a i la b le  to  th e  p o s te r io r  a p h a s ic  fo r  

a u to m a t ic  a c c e s s  a n d  s u p e r f ic ia l  p a r s in g  r o u t in e s  H o w e v e r , th e  s t r u c t u r a l  

r e p r e s e n ta t io n s  c o n s tru c te d  b y  th e  p a t ie n t s  m a y  s o m e h o w  n o t a l lo w  th e  

s e m a n t ic  i n t e r p r e ta t io n  n e c e s s a r y  fo r  c o m p re h e n s io n  o r  th e  ex p lic it 

in s p e c tio n  r e q u i r e d  in  g r a m m a t i c a l i ty  ju d g m e n ts .

1 5  3 T h e  s e n te n c e  lev e l : s e m a n t ic s

U n d e rs ta n d in g  th e  m e a n in g  of a  s e n te n c e  is  n e c e s s a r i ly  d i f f e r e n t  f ro m  

u n d e r s ta n d in g  in d iv id u a l  w o r d s ,  s in c e  a  s e n te n c e  m e a n in g  is  a  n o v e l 

c o n s t r u c t io n  To u n d e r s ta n d  a  s e n te n c e , th e  l i s t e n e r  m u s t  u n d e r s t a n d  th e  

m e a n in g  of th e  in d iv id u a l  lex ica l i te m s ,  decode th e  r e la t io n s  a m o n g  th e m  

in d ic a te d  b y  th e  s y n ta c t ic  s t r u c t u r e  a n d  c o m b in e  th e  s e p a r a t e  e le m e n ts  in to  

a n  in te g ra te d  s e m a n t ic - c o n c e p tu a l  r e p r e s e n ta t io n  w h ic h  r e f le c ts  th e  logical 

r e la t io n s h ip s  b e tw e e n  th e  w o r d s .

D is tu rb a n c e s  in  s e m a n t ic  p ro c e s s e s  in  s e n te n c e  c o m p re h e n s io n  h a v e  n o t b een  

th e  s u b je c t  of s y s te m a t ic  s tu d y  a s  o f te n  a s  d is tu r b a n c e s  in  p h o n o lo g y  a n d  

s y n ta x  An ex cep tio n  is  L u r i a 's  t h e o r y  of s e m a n t ic  a p h a s ia  (L u r ia ,  1970), 

w h ic h  is  c o n c e rn e d  w i t h  th e  s e m a n t ic  o p e ra t io n s  o r  c o m b in a to r ia l  p ro c e sse s  

w h e r e b y  s e v e r a l  ty p e s  of in f o r m a t io n  a r e  in te g r a te d  in to  a  u n if ie d  w h o le . 

A cco rd ing  to  L u r ia  (1975) a n d  J a k o b s o n  (1971) q u a l i ta t iv e  d if f e re n c e s  in  th e  

a b i l i ty  to  c o m p re h e n d  d i f f e r e n t  f o r m s  of g r a m m a t ic a l  c o n s t r u c t io n s  in  

a p h a s ia  c o r re s p o n d  to  d if f e re n c e s  in  e x p re s s iv e  la n g u a g e  s k i l l s  L u r ia  

su g g e s ts  t h a t  a p h a s ic s  w i t h  a n t e r io r  b r a in  d a m a g e  a r e  d is tu r b e d  in  th e  

s y n ta g m a t ic  c o n n e c tio n s  u n d e r ly in g  f lu e n t  sp e e c h , b u t  p r e s e r v e  

lo g ic a l- s e m a n tic  s t r u c t u r e .  A p h as ic s  w i th  p o s te r io r  b r a in  d a m a g e  h a v e  

d if f ic u lt ie s  w i t h  th e  logical o r  p a r a d ig m a t ic  a s p e c ts  of l in g u is t ic  coding , b u t  

th e  s y n ta g m a t ic  d im e n s io n  u n d e r ly in g  f lu e n t  sp e e c h  is  p r e s e r v e d
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L u r i a 's  h y p o th e s is  a b o u t a  s y n ta g m a t ic  a n d  p a r a d ig m a t ic  b r e a k d o w n  in  

c o m p re h e n s io n  is  n o t c o n c e rn e d  w i t h  th e  a s s ig n m e n t  of s u r f a c e  s y n ta c t ic  

s t r u c t u r e  b u t  w i t h  a  h ig h e r  lev e l in  th e  c o m p re h e n s io n  p ro c e s s  T h u s , in  

sp ite  of th e  f a c t  t h a t  L u r i a 's  t h e o r y  h a s  in s p ir e d  r e s e a r c h  in  d is s o c ia tio n s  

b e tw e e n  w o r d  o r d e r  a n d  m o rp h o lo g y , L u r i a 's  fo c u s  is  on  th e  n a t u r e  of th e  

lo g lc a l- s rm a n tic  c o n te n t  of th e  s e n te n c e  r a t h e r  th a n  th e  m e a n s  w h e r e b y  th is  

c o n te n t  is  e x p re s s e d  in  s u r f a c e  s t r u c t u r e .  L u r ia  d is t in g u is h e s  b e tw e e n  

s e n te n c e s  e x p re s s in g  'c o m m u n ic a t io n  of e v e n t s ' a n d  s e n te n c e s  e x p re s s in g  

c o m m u n ic a tio n  of r e la t io n s ',  a rg u in g  t h a t  i r r e s p e c t iv e  of s im i la r i t i e s  in  

s y n ta c t ic  coding , th e y  d i f f e r  in  th e  n a t u r e  of th e  s e m a n t ic  r e p r e s e n ta t io n s  

w h ic h  m u s t  be c o n s tru c te d  in  o r d e r  to  m a p  m a jo r  le x ic a l i te m s  a n d  

s y n ta c t ic  s t r u c t u r e  o n to  a  lo g ic a l- s e m a n tic  r e p r e s e n ta t io n .  In  s e n te n c e s  

e x p re s s in g  'c o m m u n ic a t io n  of e v e n t s ' a  m e n ta l  s c h e m e  m u s t  be c o n s tru c te d  

w h ic h  d e p e n d s  on s y n ta g m a t ic  s c h e m a ta .  In  s e n te n c e s  e x p re s s in g  

'c o m m u n ic a t io n  of r e la t io n s ' a  s c h e m e  m u s t  be c o n s tru c te d  w h ic h  d e p e n d s  

on a  c a p a c i ty  fo r  s im u l ta n e o u s  r e p r e s e n ta t io n  of th e  p a r a d ig m a t ic  a n d  logical 

r e la t io n s  a m o n g  th e  in d iv id u a l  e le m e n ts .

L u n a  r e p o r t s  a n  in v e s t ig a t io n  of th e  c o m p re h e n s io n  of th e s e  tw o  ty p e s  of 

s e n te n c e s  b y  a p h a s ic  p a t ie n ts  P a t ie n ts  w i th  a n t e r io r  d a m a g e  a n d  

s y n ta g m a t ic  sp eech  d is tu r b a n c e s  w e r e  c o m p a re d  to  p a t ie n ts  w i t h  p o s te r io r  

b r a in  d a m a g e  a n d  p a r a d ig m a t ic  e r r o r s  in  th e i r  sp eech . T h e  r e s u l t s  sh o w e d  

d i s tu r b a n c e s  in  c o m p re h e n s io n  c o r re s p o n d in g  to  th e  d if f ic u lt ie s  in  e x p re s s iv e  

la n g u a g e . T h u s , p o s te r io r  p a t i e n t s  w e r e  u n a b le  to  g r a s p  th e  m e a n in g  of 

c o n s t r u c t io n s  l ik e  ' f a t h e r ’s  b r o t h e r '  v s .  'b r o t h e r 's  f a t h e r '  o r  'c i r c le  ab o v e  

s q u a r e ' v s .  's q u a r e  a b o v e  c i r c le '.  A cco rd ing  to  L u r ia  th e  p a t ie n ts  u n d e r s ta n d  

th e  m e a n in g  of th e  in d iv id u a l  w o r d s  q u i te  w e ll  b u t  c a n n o t  decode th e  

r e la t io n s h ip  b e tw e e n  th e m  b e c a u se  of a n  in a b i l i ty  to  c o n s t r u c t  ' i n n e r  

s c h e m e s ' w h ic h  u n i te  s e p a r a t e  e le m e n ts  in to  a  s im u l ta n e o u s  r e p r e s e n ta t io n .

L u r i a 's  h y p o th e s is  r e c e iv e s  s u p p o r t  f r o m  a  s tu d y  b y  B e rn d t a n d  C a ra m a z z a  

(i9 6 0 ) T h e y  s h o w e d  t h a t  in  a  g ro u p  of u n c la s s if ie d  a p h a s ic s  a  s u b g ro u p  of 

th e  p a t ie n ts  h a d  g r e a t  d if f ic u l ty  c o m p re h e n d in g  s e n te n c e s  r e q u i r in g  th e  

c o m b in a tio n  of n e g a tio n  a n d  c o m p a r is o n , in  a  ta s k  w h e r e  th e y  h a d  to
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a n s w e r  q u e s t io n s  lik e  'P a t is  n o t y o u n g e r  th a n  Meg. W ho is  P a t? ' b y  p o in tin g  

to  a  p ic tu r e .  T h e  s a m e  p a t ie n ts ,  h o w e v e r ,  u n d e r s to o d  b o th  n e g a tio n  a n d  

c o m p a r is o n  w h e n  th e y  o c c u r r e d  in  s e p a r a t e  s e n te n c e s .  To e x a m in e  L u r ia 's  

h y p o th e s is  a b o u t d if f ic u lt ie s  w i t h  th e  s im u l ta n e o u s  c o m b in a tio n  of s e m a n t ic  

e le m e n ts  th e  p a t ie n t s  w e r e  a lso  g iv e n  th e  'c u p - b c w l ' s im i l a r i t y  r a t i n g  ta s k  

d e s c r ib e d  in  C a ra m a z z a , B e rn d t, a n d  B ro w n e ll  (1962, cf s e c tio n  1 .3 ) w h e r e  

s u c c e s s fu l  p e r f o r m a n c e  r e q u i r e d  th e  in te g r a t io n  of tw o  s e p a r a t e  p e rc e p tu a l  

c u e s , d ia m e te r - to - h e ig h t  r a t io  a n d  p r e s e n c e /a b s e n c e  of a  h a n d le .  A n a ly se s  

sh o w e d  t h a t  p a t ie n ts  w h o  w e r e  u n a b le  to  in te g r a te  th e s e  p e rc e p tu a l  c u e s  in  

th e i r  s im i l a r i t y  r a t i n g  a lso  p e r f o r m e d  a t  c h a n c e  le v e l in  th e  s e n te n c e  

c o m p re h e n s io n  t a s k  on  i t e m s  r e q u i r in g  th e  c o m b in a tio n  of n e g a tio n  a n d  

c o m p a r is o n . A lth o u g h  th e  p a t ie n ts  w e r e  u n c la s s if ie d , B e rn d t  a n d  C a ra m a z z a  

n o te  t h a t  th e  in d iv id u a ls  w h o  fa ile d  on c o m b in a tio n  of s e m a n t ic  in f o r m a t io n  

a l l  h a d  s ig n s  of p o s te r io r  b r a in  d a m a g e  ( f lu e n c y ,  p a r a p h a s ic  sp e e c h , a n d /o r  

r e la t iv e ly  poor c o m p re h e n s io n ) .  H o w e v e r , a m o n g  th e  p a t ie n t s  w h o  d id  w e ll  

o n  b o th  t a s k s  w e r e  a lso  so m e  w h o  h a d  p o s te r io r  s y m p to m s . T h is , h o w e v e r ,  

m ig h t s t i l l  be a c c o u n te d  fo r  w i th i n  L u r i a 's  th e o r y ,  s in c e  h e  d is t in g u is h e s  

b e tw e e n  tw o  c a te g o r ie s  of f lu e n t  sp e e c h  c o r re s p o n d in g  to  tw o  d i f f e r e n t  f o rm s  

of a p h a s ia ,  w h ic h  a r e  a f fe c te d  in  d i f f e r e n t  w a y s  b y  p a ra d ig m a t ic  

im p a i r m e n t .  In  p a t ie n ts  w i t h  te m p o r a l  lobe d a m a g e  a n d  s o -c a lle d  

a c o u s tic -g n o s tic  a p h a s ia  th e  p a r a d ig m a t ic  d i s tu r b a n c e  a f f e c ts  ‘th e  

c la s s i f ic a t io n  p ro c e s s e s  of th e  p h o n e m ic  a n d  le x ica l e le m e n ts  of s p e e c h '

(L u r ia ,  1976, p. 45). In  p a t ie n t s  w i t h  p a r i e t a l  o r  p a r ie to -o c c ip i ta l  d a m a g e  

a n d  s o -c a lle d  s e m a n t ic  a p h a s ia ,  th e  p a r a d ig m a t ic  d i s tu r b a n c e  a f f e c ts  

o p e ra t io n s  in v o lv in g  c o m p lic a te d  lo g ic a l -g r a m m a t ic a l  r e la t io n s h ip s ,  b u t  m a y  

le a v e  le x ica l e le m e n ts  u n d is tu r b e d

T h e  r e s u l t s  of th e  s tu d ie s  b y  L u r ia  a n d  C a ra m a z z a  a n d  B e rn d t in d ic a te  t h a t  

so m e  p o s te r io r  a p h a s ic s  h a v e  d if f ic u l t ie s  w i t h  s e m a n t ic  o p e ra t io n s  a t  h ig h e r  

le v e ls  A s tu d y  b y  S h a p iro  a n d  L ev in e  (1990) t h r o w s  f u r t h e r  l ig h t  on  th i s  

is su e . T h e  s tu d y  e x a m in e d  th e  r e t r i e v a l  of p r e d ic a te - a r g u m e n t  s t r u c t u r e  in  

a p h a s ic s  c la s s if ie d  a s  B ro c a 's  a p h a s ic s  w i t h  a g r a m m a t ic  c o m p re h e n s io n  a n d  

f lu e n t  a p h a s ic s  P r e d ic a te - a r g u m e n t  s t r u c t u r e  r e f e r s  to  th e  c o m b in a to r ia l  

p ro p e r t ie s  of v e r b s  a t  a  le v e l of d e s c r ip t io n  w h ic h  is  r e l e v a n t  to  b o th  s y n ta x
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a n d  s e m a n t ic s  T h e  p r e d ic a te - a r g u m e n t  s t r u c t u r e  of a  v e r b  is  c o n s t i tu te d  b y  

th e  n u m b e r  a n d  ty p e  of c o m p le m e n ts  i t  m a y  t a k e  a n d  t h e i r  th e m a t ic  ro le s  

R e s e a rc h  w i t h  n o r m a ls  h a s  s h o w n  th a t  th e  n u m b e r  of d i f f e r e n t  a r g u m e n t  

s t r u c t u r e s  a  v e r b  m a y  e n t e r  in to  a f f e c ts  th e  p ro c e s s in g  load  a s s o c ia te d  w i th  

c o m p re h e n d in g  th e  v e r b  in  a  g iv e n  s e n te n c e  c o n te x t (S h a p iro , Z u r i f ,  a n d  

G r im s h a w , 19B7). In  o th e r  w o r d s ,  n o rm a )  s u b je c t s  a r e  s e n s i t iv e  to  th e  

n u m b e r  of p o s s ib ili tie s  fo r  a s s ig n in g  th e m a t ic  ro le s  to  c o n s t i tu e n t  p h r a s e s  

a s s o c ia te d  w i t h  th e  v e rb .

in  S h a p iro  a n d  L e v in e 's  s tu d y  w i t h  a p h a s ic  s u b je c ts ,  a g r a m m a t ic  B ro c a 's  

a p h a s ic s  sh o w e d  a  n o r m a l  s e n s i t iv i ty  to  p r e d tc a te - a r g u m e n t  s t r u c t u r e  

c o m p le x ity , w h e r e a s  f lu e n t  a p h a s ic s  fa ile d  to  s h o w  a n y  e ffe c t. T h e  r e s u l t s  

fo r  B ro c a 's  a p h a s ic s  a r e  in t e r p r e te d  a s  e v id e n c e  t h a t  k n o w le d g e  of th e  

p r e d ic a te - a r g u m e n t  s t r u c t u r e  of v e r b s  m a y  be in ta c t ,  w h e r e a s  th e  a c tu a l  

u s e  of th i s  k n o w le d g e  to  a s s ig n  th e m a t ic  ro le s  to  p h r a s a l  c o n s t i tu e n ts  is  

d is tu rb e d .  C o n c e rn in g  th e  f lu e n t  a p h a s ic s ,  S h a p iro  a n d  L ev in e  su g g e s t t h a t  

th e s e  p a t ie n ts  h a v e  a  s e m a n t ic - l ik e  s e n te n c e  p ro c e s s in g  d e f ic it  a t t r ib u t a b le  to  

p ro b le m s  w i t h  a c t iv a t in g  th o se  p r o p e r t ie s  of v e r b s  w h ic h  a l lo w  a n  

in t e r p r e ta t io n  of th e  th e m a t ic  ro le s  of th e  p h r a s e s  a s s o c ia te d  w i t h  th e  v e r b

In  c o n c lu s io n , it  a p p e a r s  t h a t  so m e  p o s te r io r  a p h a s ic s  m a y  h a v e  d if f ic u lt ie s  

w i t h  s e m a n t ic  o p e ra t io n s  a t  th e  s e n te n c e  le v e l. In v o lv in g  th e  r e t r i e v a l  of 

p r e d ic a te - a r g u m e n t  s t r u c t u r e  of v e r b s ,  th e  m a p p in g  of le x ic a l i te m s  o n to  

s y n ta c t ic  s t r u c t u r e s ,  o r  th e  s im u l ta n e o u s  c o m b in a tio n  of s e p a r a t e  e le m e n ts  

to  fo rm  a n  in te g r a te d  c o n c e p tu a l r e p r e s e n ta t io n  H o w e v e r , m o re  s tu d ie s  a r e  

n eed e d  to  c l a r i f y  th e  p o ssib le  i n t e r r e la t io n  of th e s e  im p a i r m e n ts ,  t h e i r  

a s s o c ia t io n  w i t h  p ro b le m s  in  e x p re s s iv e  la n g u a g e  a n d  th e  lo c a liz a tio n  of 

b r a in  d am ag e .

1 5  4 D isc o u rse  a n d  p r a g m a t ic  le v e ls  of c o m p re h e n s io n

T h e  p ro c e s s  of c o m p re h e n d in g  m u l t ip le  s e n te n c e  m e ss a g e s  poses a d d i t io n a l  

a n d  p e r h a p s  d i f f e r e n t  d e m a n d s  th a n  th e  c o m p re h e n s io n  of s in g le  s e n te n c e s . 

W h a t  do w e  k n o w n  a b o u t th e  e ffe c t of b r a in  d a m a g e  on  sp ec if ic  f a c to r s
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o p e ra t iv e  in  n o r m a l  d is c o u rs e  c o m p re h e n s io n , s u c h  a s  a p p re c ia t io n  of 

co h es io n  a n d  c o h e re n c e  (V a n  D ijk , 1977), u n d e r s ta n d in g  th e  s e m a n t ic  

m a c r o s t r u c t u r e  of a  te x t  (H a llid a y  a n d  H a sa n , 1976), o r  e x t r a c t in g  l in g u is tic  

m e a n in g  a n d  o rg a n iz in g  it  in  m e m o r y  in  t e r m s  of s c r ip t  k n o w le d g e  (S c h a n k , 

I960)? B esides d is c o u rs e  f a c to r s ,  p r a g m a t ic  a b i l i t ie s  a lso  c o n s t i tu te  a  lev e l in  

c o m p re h e n s io n  (B a tes, 1976). T h e  q u e s tio n s  h e r e  a r e  c o n c e rn e d  w i th  

w h e t h e r  a p h a s ic s  a r e  a b le  to  a p p re c ia te  th e  sp eech  a c t  v a lu e  o r  fu n c t io n a l  

m e a n in g  of u t t e r a n c e s ,  e .g . if  th e y  c a n  c o m p re h e n d  in d i r e c t  r e q u e s t s  a n d  

m e ta p h o r s .  In  th e  l i t e r a t u r e  th e s e  a r e  s o m e tim e s  r e f e r r e d  to  a s  

'n o n l in g u is t ic ' le v e ls  in  c o n t r a s t  to  p h o no logy , le x ic a l - s e m a n t ic s ,  a n d  s y n ta x ,  

w h ic h  a r e  c o n s id e re d  'lin g u is tic*  le v e ls  An in c re a s in g  n u m b e r  of s tu d ie s  a r e  

a d d re s s in g  th e s e  a s p e c ts  of c o m p re h e n s io n  a n d  th e  q u e s tio n  of h o w  th e y  a r e  

a f fe c te d  in  b r a in  d a m a g e  T h e  'n o n l in g u is t ic ' s k i l l s  of p o s te r io r  p a t ie n ts  h a v e  

n o t b een  sp e c if ic a lly  a d re s s e d ,  b u t  th e  g e n e ra l  b e a r in g  of th e  r e s e a r c h  is  t h a t  

m o s t  a p h a s ic s  do w e ll  a t  d is c o u rs e  a n d  p r a g m a t ic  le v e ls  of c o m p re h e n s io n .

H u b er a n d  G leber (1982) e x a m in e d  a  sp ec ific  a s p e c t  of d is c o u rs e  

c o m p re h e n s io n , th e  a p p re c ia t io n  of m a c r o s t r u c tu r e ,  b y  a s k in g  a p h a s ic s  to  

o rd e r  a  s e t  of p ic tu r e s  of a  s to r y .  T h e  p a t ie n ts  d id  w e ll  on  th i s  t a s k  b u t  h a d  

m o re  d if f ic u l ty  on  a  s e n te n c e  o rd e r in g  ta s k ,  su g g e s tin g  th e  p r e s e r v a t io n  of 

m a c r o s t r u c tu r c ,  b u t  a n  im p a i r m e n t  a t  th e  l in g u is t ic  le v e l of th e  s e n te n c e . 

S e v e ra l  s tu d ie s  w i th  a p h a s ic  s u b je c ts  c o n f i r m  t h a t  th e  c o m p re h e n s io n  of 

d is c o u rs e  is  b e t te r  p r e s e r v e d  th a n  w o u ld  be e x p ec ted  b a se d  on th e  p a t ie n ts ' 

c o m p re h e n s io n  of iso la te d  s e n te n c e s  (B ro o k s h ire  a n d  N ich o las , 1984, N ich o las  

a n d  B ro o k s h ire , 1986, S ta c h o w ia k ,  H u b e r , Poeck, a n d  K e r s c h e n s ta e in e r ,  1977, 

W eg n e r, B ro o k s h ire , a n d  N ich o las , 1984). To so m e  e x te n t  th i s  m a y  be d u e  to 

a n  in c re a s e d  r e d u n d a n c y  of in f o r m a t io n ,  b u t  a n o th e r  I m p o r ta n t  f a c to r  m a y  

be a  p r e s e r v e d  a b i l i ty  to  ex p lo it s c r ip t  k n o w le d g e  S c r ip t s  a r e  co g n itiv e  

s t r u c t u r e s  o r  s c h e m a ta  r e p r e s e n t in g  r e a l - w o r l d  k n o w le d g e  of th e  k in d  of 

e v e n ts  w h ic h  a r e  l ik e ly  to  o c c u r  in  a  g iv e n  s i tu a t io n ,  e .g . in  a  r e s t a u r a n t ,  

a n d  in c lu d e  k n o w le d g e  of th e  c e n t r a l i t y  of d i f f e r e n t  e v e n ts  a n d  th e i r  m o s t 

l ik e ly  s e q u e n c e . In  a  s tu d y  of s c r ip t  k n o w le d g e  in  a p h a s ic  s u b je c ts ,  A rm u s , 

B ro o k sh ire , a n d  N ich o las  (1989) fo u n d  w e ll  p r e s e r v e d  k n o w le d g e  of c o m m o n  

s c r ip t s  in  p a t ie n ts  w i th  m ild  a n d  m o d e ra te  a p h a s ia .  A cco rd ing  to  A rm u s  e t
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al th i s  is  c o n s is te n t  w i th  th e  fa c t  t h a t  a p h a s ic s  g e n e r a l ly  k n o w  h o w  to 

b e h a v e  a p p r o p r ia te ly  in  d a i ly  s e t t in g s  d e sp ite  t h e i r  la n g u a g e  h a n d ic a p

S om e h ig h e r  lev e l a b i l i t ie s  e sp e c ia lly  r e la t in g  to  p r a g m a t ic  m e a n in g  a r e  

th o u g h t  to  be m o re  a f fe c te d  b y  r ig h t  b r a in  d a m a g e  t h a n  le f t  b r a in  d am ag e  

O ne a s p e c t of c o m p re h e n s io n  w h ic h  le n d s  i t s e lf  to  a  c o m p a r is o n  of 

'p r a g m a t ic ' a n d  'l in g u is t ic ' s k i l l s  is  th e  c o m p re h e n s io n  of in d i r e c t  r e q u e s ts  

I n d ir e c t  r e q u e s t s  s u c h  a s  'I t  is  v e r y  h o t  in  h e r e ’ h a v e  a  l i t e r a l  o r  'l in g u is t ic ' 

a s  w e ll  a s  a  'p r a g m a t ic ' m e a n in g . D epend ing  on  th e  c o n te x t th e  m o s t 

a p p r o p r ia te  re s p o n s e  to  s u c h  a  c o n s tr u c t io n  m a y  be a n  a n s w e r  re f le c tin g  th e  

s e m a n t ic  a n d  s y n ta c t ic  m e a n in g  of th e  s e n te n c e , e g 'Yes, i t  is  78 d e g re e s  

F a h r e n h e i t ',  o r  a n  a c tio n  s u c h  a s  o p en in g  a  w in d o w  (Foldi, 1987). H irs t ,  

D eloche, a n d  S te in  (1904) sh o w e d  th a t  B ro c a 's  a p h a s ic s  w e r e  s e n s i t iv e  to  th e  

p r a g m a t ic  m e a n in g  of in d i r e c t  r e q u e s ts ,  w h e r e a s  r ig h t  h e m is p h e r e  p a t ie n ts  

h a d  p ro b le m s  d is c r im in a t in g  w h e n  a n  a c tio n  w a s  a p p r o p r ia te  o r  n o t T h is  

r e s u l t  h a s  been  re p lic a te d  in  a  s im i la r  s tu d y  b y  Foldi (1987). In  F o ld i's  s tu d y  

le f t  h e m is p h e re  p a t ie n t s  a n d  n o rm a )  s u b je c t s  p r e f e r r e d  a c tio n  re s p o n s e s  to  

in d i r e c t  r e q u e s ts ,  b u t  p a t ie n ts  w i t h  r ig h t  h e m is p h e r e  d a m a g e  

in a p p r o p r ia te ly  ch o se  l i t e r a l  a n s w e r s  Foldi c o n c lu d ed  th a t  th e  r e s e a r c h  

w i t h  r ig h t - h e m is p h e r e  p a t ie n ts  a n d  a p h a s ic s  h a s  s h o w n  t h a t  'b r a in  d a m a g e  

c a n  lead  to  s e le c tiv e  im p a i r m e n t  of 'p r a g m a t ic ' v s .  'lin g u is tic*  a s p e c ts  of 

c o m m u n ic a tio n  (F o ld i, 1987, p. 102).

It s e e m s  th e n ,  t h a t  m o s t le f t  h e m is p h e r e  p a t ie n ts  p r e s e r v e  th e  a b i l i ty  to  

g r a s p  p r a g m a t ic  m e a n in g  a n d  in  f a c t  m a y  c a p i ta l is e  u p o n  th i s  a b i l i ty  to  

m a k e  u p  fo r  d e f ic i ts  in  p e rc e iv in g  a n d  u n d e r s ta n d in g  th e  p h o n e tic , lex ica l o r  

s y n ta c t ic  a s p e c ts  of th e  u t t e r a n c e  (c f. th e  fo llo w in g  s e c tio n ) .  To th e  e x te n t  

t h a t  p r a g m a t ic  in f o r m a t io n  is  s ig n a lle d  th ro u g h  sp e c if ic  le x ica l i te m s  o r  

s y n ta c t ic  s t r u c t u r e ,  o ne  m a y  p e r h a p s  e x p e c t a p h a s ic s  to  e n c o u n te r  p ro b le m s  

In  th e  s e n s e  t h a t  th e  n a t u r e  of th e  in f o r m a t io n  to  be p ro c e sse d  m a y  p r e v e n t  

th e  a p h a s ic  p a t ie n t  f r o m  u n d e r s ta n d in g  th e  p r a g m a t ic  im p lic a tio n s . T he 

r e s e a r c h  d o es  n o t su g g e s t, h o w e v e r ,  t h a t  th e s e  p a t ie n ts  c a n n o t  c o n s t r u c t  

r e p r e s e n ta t io n s  a t  th e  p r a g m a t ic  lev e l p e r  se
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1 5  5 C o n tex t e f fe c ts  in  c o m p re h e n s io n

O ne of th e  p r in c ip a l  goals of m u c h  n e u ro l in g u is t ic  r e s e a r c h  in  c o m p re h e n s io n  

is  to  u n c o v e r  a  b a s ic  d e fec t o r  s e t  of d e l lm ita b le  d e fe c ts  w h ic h  m ig h t e x p la in  

th e  lo w  o v e ra l l  c o m p re h e n s io n  s c o re s  of p a t ie n ts  on  g lobal c lin ic a l m e a s u r e s  

of c o m p re h e n s io n  s u c h  a s  th e  B oston D iag n o stic  A p h a s ia  E x a m in a tio n  o r  th e  

T o k en  T es t. C lin ica l a p h a s ia  t e s t s  f r e q u e n t ly  r e v e a l  a  m o re  s e v e re  

d i s tu r b a n c e  of la n g u a g e  u n d e r s ta n d in g  th a n  o ne  w o u ld  a s s u m e  b a se d  on 

in f o r m a l  c o n v e r s a t io n  w i th  th e  p a t ie n t .  R e la tiv e s  a r e  o f te n  r e p o r te d  to  be 

u n a w a r e  of a n y  c o m p re h e n s io n  d e f ic it , b e c a u se  th e  p a t ie n t  m a y  be q u i te  

a d e p t a t  e x t r a c t in g  in f o r m a t io n  f r o m  e x t r a l in g u is t ic  a n d  s i tu a t io n a l  c u e s  A 

g e n e ra l  c lin ic a l e x p e r ie n c e  is  a lso  t h a t  m a n y  p o s te r io r  p a t ie n ts  u n d e r s ta n d  

s e n te n c e  m a te r i a l  a n d  m a te r i a l  p re s e n te d  w i t h  s i tu a t io n a l  s u p p o r t  m u c h  

b e t te r  t h a n  iso la te d  w o rd s .  H o w e v e r , th e  c lin ic a l te s t  r e s u l t s  a r e  

c o r ro b o ra te d  b y  th e  p a t i e n t 's  m a r k e d  f a i l u r e  in  s i tu a t io n s  w h e r e  th e s e  c u e s  

a r e  le ss  acc e ss ib le  to  h im , e .g . w h e n  a t te m p t in g  to  fo llo w  c o n v e r s a t io n s  in  

g ro u p s , to  u n d e r s ta n d  w h a t  is  sp o k e n  o v e r  th e  p h o n e  o r  to  fo llo w  r a d io  a n d  

e v e n  te le v is io n  p ro g ra m s .  C o n tex t th u s  a p p e a r s  to  p la y  a n  im p o r ta n t  ro le  fo r  

th e s e  a p h a s ic s  a n d  a  n u m b e r  of s tu d ie s  h a s  a d d re s s e d  th i s  a s p e c t  of th e  

c o m p re h e n s io n  p ro c e s s

R e s e a rc h  h a s  d e m o n s t r a te d  c o n te x t e f fe c ts  in  th e  p e rc e p tio n  of s o u n d s  a n d  

th e  re c o g n itio n  of w o r d  m e a n in g  in  a p h a s ia .  F o r e x a m p le , G a rd n e r ,  A lb e rt, 

a n d  W e in t r a u b  (1975) s h o w e d  t h a t  th e  c o m p re h e n s io n  of a  t a r g e t  w o r d  w a s  

f a c i l i ta te d  b y  in c lu d in g  a  s e m a n t ic a l ly  s u p p o r t iv e  w o r d  in  th e  c o n te x t. 

S im i la r ly ,  th e  s tu d ie s  of p r im in g  in  a p h a s ic s  b y  f i lu m s te in  a n d  h e r  

co lleag u e s  in d ic a te  t h a t  w o r d  re c o g n itio n  c a n  be f a c i l i ta te d  b y  a  p re c e d in g  

r e la te d  w o r d  (cf. s e c tio n  1 .4). O th e r  s tu d ie s  h a v e  d e m o n s t r a te d  c o n te x t 

e f fe c ts  a t  h ig h e r  le v e ls  of c o m p re h e n s io n , a s  in  th e  decod ing  of a g e n t - p a t ie n t  

r e la t io n s  in  r e v e r s ib le  p a s s iv e  s e n te n c e s  (P ie rc e  a n d  B e e k m a n , 1985), in  th e  

c o m p re h e n s io n  of n o n c o h e s lv e  p a r a g r a p h s  (W a lle r  a n d  D a r le y , 1978), a n d  in  

th e  a p p re c ia t io n  of th e  m e ta p h o r ic  m e a n in g  of id io m a tic  e x p re s s io n s  

(S ta c h o w ia k  e t  a l  , 1977).

T h e  fa c i l i ta t in g  e f fe c t a lso  o c c u r s  if th e  c o n te x t is  n o n lin g u is t ic  (W ilcox,
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D a v is , a n d  L e o n a rd , 1978, P ie rc e  a n d  B e e k m a n , 1985) T h u s ,  c o n te x t  e f f e c ts  

in  n a t u r a l  c o m m u n ic a t io n  a r e  p r e s u m a b l y  co m p lex  in  t h e i r  o r ig in .  

N o n lin g u is t ic  o r  p a r a l in g u i s t l c  in f o r m a t io n  s u c h  a s  s i t u a t io n a l  o r  p ic to r ia l  

c o n te x t ,  in to n a t io n ,  f a c ia l  e x p re s s io n ,  a n d  g e s tu r e  m a y  a l lo w  p a t i e n t s  to  

d r a w  on w e l l - p r e s e r v e d  a b i l i t ie s  f o r  in f o r m a t io n  p ro c e s s in g . C o n c e rn in g  

l in g u is t ic  c o n te x t,  s o m e  m in im a l  r e c e p t iv e  la n g u a g e  s k i l l s  m u s t  p r e s u m a b l y  

b e  p r e s e r v e d  f o r  a p h a s ic s  to  b e  a b le  to  b e n e f i t  f r o m  it .

A s tu d y  b y  B eck (1984) a d d r e s s e d  t h e  r e l a t io n s h ip  b e tw e e n  s p e e c h  p e rc e p tio n ,  

th e  a b i l i ty  to  m a k e  u s e  o f s e m a n t ic  c o n te x t ,  a n d  g e n e r a l  le v e l of 

c o m p re h e n s io n  a s  m e a s u r e d  o n  th e  T o k e n  T e s t .  T h e  s tu d y  w a s  d e s ig n e d  to  

a l lo w  a n  a s s e s s m e n t  o f th e  r e l a t i v e  c o n t r ib u t io n  to  c o m p re h e n s io n  of 

p h o n e t ic  in f o r m a t io n  a n d  s e m a n t i c  c o n te x t  a n d  of t h e i r  in t e r a c t io n .  A p h as ic  

s u b je c t s  w i t h  h ig h  s c o r e s  on  th e  T o k en  T e s t  s h o w e d  e v id e n c e  of r e ly in g  on  

c o n te x t  in  so lv in g  th e  t a s k ,  a s  d id  n o r m a l  a n d  n o n - a p h a s ic  b r a in - d a m a g e d  

c o n t ro ls  A p h a s ic s  w i t h  lo w  c o m p re h e n s io n  s c o re s ,  h o w e v e r ,  s h o w e d  no  

d i f f e r e n c e s  d u e  to  c o n te x t  F in a l ly ,  th e  r e s u l t s  r e v e a le d  a  h ig h  c o r r e la t io n  

b e tw e e n  T o k e n  T e s t s c o r e s  a n d  th e  a b i l i ty  to  d i s c r im in a t e  t a r g e t  w o r d s  

c o r r e c t ly  In  a  n e u t r a l  c o n te x t  a s  w e l l  a s  th e  a b i l i ty  to  e x p lo it th e  s e m a n t ic  

in f o r m a t io n  c o n ta in e d  in  th e  c o n te x t .  B eck s u g g e s ts  t h a t  h ig h - c o m p r c h e n d e r s  

a r c  e s p e c ia l ly  good a t  e x p lo itin g  s e m a n t ic  in f o r m a t io n  in  c o m p e n s a t io n  fo r  

p o ss ib le  so u n d  p ro c e s s in g  d e fe c ts ,  w h i l e  lo w - c o m p r e h e n d e r s  h a v e  

i m p a i r m e n t s  in  th e  p ro c e s s in g  o f b o th  so u n d  a n d  m e a n in g

O th e r  a u t h o r s  h a v e  fo u n d  c o n t r a d i c t o r y  r e s u l t s  c o n c e rn in g  th e  a b i l i t y  of 

good a n d  p o o r c o m p re h e n d in g  a p h a s ic s  to  e x p lo it c o n te x tu a l  in f o r m a t io n  

P ie rc e  a n d  B e e k m a n  (1985) fo u n d  t h a t  a p h a s ic s  w i t h  h ig h  s c o r e s  o n  th e  

B oston  D ia g n o s tic  A p h a s ia  E x a m in a t io n  d id  n o t  b e n e f i t  f r o m  c o n te x tu a l  c u e s  

in  u n d e r s t a n d i n g  r e v e r s ib l e  p a s s iv e  s e n te n c e s ,  w h e r e a s  lo w  c o m p r e h e n d e r s  

d id . O th e r  s tu d ie s  h a v e  fa ile d  to  s h o w  a n y  c o r r e la t io n  b e tw e e n  c o n te x t  

e f f e c ts  a n d  o v e r a l l  le v e l of c o m p re h e n s io n .  B lu m s te in , M ilb e rg , a n d  S h r i e r  

(1982) fo u n d  n o  c o r r e l a t i o n  b e tw e e n  c o n s is te n c y  of le x ic a l p r im in g  e f fe c ts  

a n d  o v e r a l l  s c o re s  o n  th e  c o m p re h e n s io n  s u b te s t  of th e  B oston  D iag n o stic  

A p h a s ia  E x a m in a t io n  (c f  s e c tio n  1 4 )  H ough, P ie rc e , a n d  C a n n ito  (1989)
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s im i la r l y  fo u n d  no c o r r e la t io n  b e tw e e n  c o n te x tu a l  b e n e f i t  in  c o m p re h e n d in g  

r e v e r s ib le  p a s s iv e s  a n d  s c o re s  on  th e  B oston  te s t .  T h e se  d is c r e p a n c ie s  m a y  in  

p a r t  be d u e  to  flo o r a n d  ce ilin g  e f fe c ts  C le a r ly ,  so m e  m in im a l  s o u n d  

p e rc e p tio n  a n d  w o r d  re c o g n itio n  a b i l i ty  m u s t  be p r e s e r v e d  fo r  th e  a p h a s ic  to  

be  a b le  to  ex p lo it c o n te x tu a l  in f o r m a t io n  w h e n  th i s  in f o r m a t io n  h a s  a  p u r e ly  

l in g u is t ic  fo rm  ( i .e .  is  c o n s t i tu te d  b y  w o r d s )  a s  in  B eck 's  s t u d y  C o n v e rse ly , 

a p h a s ic s  w i t h  a  n e a r - n o r m a l  c o m p re h e n s io n  a b i l i ty  w o u ld  be ex p e c te d  to  do 

w e ll  w i th o u t  r e s o r t in g  to  c o n te x tu a l  c u e s .

C o n c e rn in g  th e  lo cu s  a n d  p a t t e r n  of o c c u r r e n c e  of c o n te x t e f fe c ts  in  a p h a s ia ,  

a  s tu d y  re f le c t in g  on  th e s e  is s u e s  w a s  c a r r i e d  o u t  b y  S w in n e y ,  Z u r i f ,  a n d  

Nicol (1989). T h e y  p ro v id e  d a t a  f r o m  th e  re c o g n itio n  of a m b ig u o u s  w o r d s ,  

sh o w in g  t h a t  in i t ia l  a c c e ss  of le x ic a l m e a n in g  is  n o t a b n o r m a l ly  in f lu e n c e d  

b y  c o n te x t in  a p h a s ia .  T h e  s tu d y  w a s  m o d e led  o n  p re v io u s  r e s e a r c h  w i th  

n o r m a l  s u b je c t s  s h o w in g  t h a t  in i t ia l  r e t r i e v a l  of le x ica l m e a n in g  is  

a u to n o m o u s  a n d  im p e n e tr a b le  w i t h  r e s p e c t  to  s e n te n t ia l  c o n te x t  (O n ife r  a n d  

S w in n e y ,  1981). R e s u lts  s h o w e d  t h a t  W e r n ic k e 's  a p h a s ic s ,  l ik e  n o r m a l  

s u b je c ts ,  in i t ia l ly  r e t r i e v e d  b o th  m e a n in g s  of a m b ig u o u s  w o r d s  r e g a r d le s s  of 

s e n te n c e  b ia s . B ro c a 's  a p h a s ic s ,  h o w e v e r ,  o n ly  r e t r i e v e d  th e  m o s t f r e q u e n t  

m e a n in g  of th e  a m b ig u o u s  w o r d ,  i r r e s p e c t iv e  of s e n te n c e  b ia s . A p p a re n tly ,  

th e  im p e n e t r a b i l i ty  of in i t ia l  le x ic a l a c c e s s  to  s e n te n c e  c o n te x t is  n o t 

d is r u p te d  b y  b r a in  d a m a g e . T h e  r e s u l t s  of S w in n e y  e t  a l. a lso  su g g e s t t h a t  

c o n te x t e x e r t s  i t s  in f lu e n c e  a t  a  p o s t - p e r c e p tu a l  lev e l in  w o r d  re c o g n itio n  in  

b o th  n o r m a l s  a n d  a p h a s ic  p a t ie n ts .

I S 6 P ro c e s s in g  p e r s p e c t iv e s  a t  h ig h e r  le v e ls

T h e  p re c e d in g  r e v ie w  in d ic a te s  t h a t  s tu d ie s  of c o m p re h e n s io n  h a v e  n o t fo u n d  

a n y  c le a r  r e la t io n  b e tw e e n  a p h a s ia  ty p e  o r  le v e l of c o m p re h e n s io n  o n  c lin ic a l 

te s t s ,  a n d  d e fe c ts  in  sp e e c h  so u n d  Id e n ti f ic a tio n , s y n ta c t ic  k n o w le d g e  o r  

p r a g m a t ic  s k i l l s  S tu d ie s  of le x ic a l - s e m a n t ic  k n o w le d g e  h a v e  r e p o r te d  p o o re r  

p e r f o r m a n c e  in  a p h a s ic s  w i t h  p o s te r io r  s y n d r o m e s  o r  lo w  c o m p re h e n s io n  

s c o re s  on  th e  B oston D iag n o stic  A p h a s ia  E x a m in a t io n  H o w e v e r , th i s  r e s u l t  

c o n t r a s t s  w i t h  th e  d e m o n s t r a t io n  of s e m a n t ic  f a c i l i ta t io n  in  th e  s a m e
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p a t ie n ts  (s e c tio n  1 .4 ) a n d  su g g e s ts  t h a t  th e  n a t u r e  of th e  p ro c e s s in g  d e m a n d s  

in  a  g iv e n  t a s k  m a y  be  th e  c r u c ia l  f a c to r  r a t h e r  t h a n  w h ic h  a s p e c ts  of 

l in g u is t ic  k n o w le d g e  a r e  be ing  te s te d . A s im i la r  o b s e rv a t io n  c a n  b e  m a d e  

r e g a r d in g  d e f ic its  in  s y n ta x  a n d  s e n te n c e  le v e l s e m a n t ic s  of p o s te r io r  

a p h a s ic s  b a se d  on r e c e n t  s tu d ie s  of so -c a lle d  o n - l in e  la n g u a g e  p ro c e s s in g  in  

th e s e  p a t ie n ts .  In s p ir e d  b y  p s y c h o lln g u ls t ic  th e o r ie s  a b o u t I n fo rm a t io n  f lo w  

a n d  m o d u la r i ty  in  la n g u a g e  c o m p re h e n s io n  (e  g. F o r s te r ,  1979, C a irn s ,  1983, 

F odor, 1903), th e s e  s tu d ie s  h a v e  e x a m in e d  th e  d is t in c tio n  b e tw e e n  r e a l - t im e  

o r o n - l in e  p ro c e s s in g  a s  opposed  to  m e ta l in g u is t ic  o r  o f f - l in e  p ro c e s s in g  

d u r in g  s e n te n c e  c o m p re h e n s io n  An o n - l in e  t a s k  r e q u i r e s  a  sp e e d y  re s p o n s e , 

b u t  does n o t d e m a n d  a  d i r e c t  e v a lu a t io n  of th e  s t im u lu s  A m e ta l in g u is t ic  o r  

o f f - l in e  t a s k  a l lo w s  th e  s u b je c t  t im e  to  r e f le c t  a n d  r e q u i r e s  a n  e x p lic it  

e v a lu a t io n  of th e  s t im u lu s .

O ne o n - l in e  s tu d y  w a s  c a r r i e d  o u t b y  F r ie d e r ic i  (1983). T he  p u rp o s e  of th e  

s tu d y  w a s  to  e x a m in e  a p p re c ia t io n  of s e n te n c e  le v e l s e m a n t ic s  in  a  w o rd  

m o n i to r in g  t a s k  w h e r e  s u b je c t s  h a d  to  p r e s s  a  b u t to n  to  in d ic a te  t h a t  a  

p r e v io u s ly  p r e s e n te d  w o r d  o c c u r r e d  in  a n  a u d i to r i ly  p r e s e n te d  s e n te n c e  

S u b je c ts  In c lu d e d  six  W e rn ic k e 's  a n d  s ix  B ro c a 's  a p h a s ic s  a n d  tw e lv e  n o r m a l  

c o n tro ls  T a rg e t  w o r d s  o c c u r r e d  in  th e  seco n d  of tw o  s e n te n c e s  w h e r e  th e  

f i r s t  s e n te n c e  fo rm e d  e i th e r  a n  a p p r o p r ia te  o r  n e u t r a l  c o n te x t. A n a ly se s  of 

r e a c t io n  t im e s  s h o w e d  t h a t  c o n te x t  h a d  a n  e f fe c t fo r  a l l  t h r e e  s u b je c t  

g ro u p s , a n d  b a se d  on th is ,  F r ie d e r ic i  c o n c lu d e d  th a t  W e r n ic k e 's  a p h a s ic s  a r e  

c a p a b le  of p ro c e s s in g  s e m a n t ic  in f o r m a t io n  d u r in g  s e n te n c e  p e rc e p tio n . 

H o w e v e r , it  s e e m s  t h a t  on e  c a n n o t  r e a l ly  k n o w  w h e th e r  th e  c o n te x tu a l  

e f fe c ts  on  w o r d  m o n i to r in g  in d ic a te  t h a t  W e rn ic k e 's  a p h a s ic s  a r e  s e n s i t iv e  to  

s e n te n c e  le v e l s y n ta x  a n d  s e m a n t ic s .  T h e  r e a s o n  fo r  th i s  is  t h a t  m a n y  of th e  

c o n te x t  s e n te n c e s  m a y  h a v e  c o n ta in e d  le x ica l i te m s  s e m a n t ic a l ly  r e la te d  to  

th e  t a r g e t  w o r d  so  t h a t  c o n te x tu a l  e f fe c ts  m a y  be d u e  to  le x ic a l le v e l p r im in g  

r a t h e r  th a n  to  th e  s u c c e s s fu l  p ro c e s s in g  a n d  r e p r e s e n ta t io n  of th e  s e n te n t ia l  

m e a n in g  a s  a  w h o le  T h e re fo re ,  th e  s tu d y  does n o t a l lo w  fo r  a n y  c o n c lu s io n s  

c o n c e rn in g  w h e th e r  th e  c o n te x t e f fe c t in  W e rn ic k e 's  a p h a s ic s  o r  a n y  of th e  

o th e r  g ro u p s  is  d u e  to  a  g e n u in e  a p p re c ia t io n  of o v e ra l l  s e n te n c e  m e a n in g
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T y le r  (1968) p r e s e n t s  a n  in t e r e s t in g  c a s e  s tu d y  of p r e s e r v e d  a n d  d is tu rb e d  

a b i l i t ie s  a t  s e v e r a l  l in g u is tic  le v e ls  a n d  a c r o s s  t a s k s  t h a t  d i f f e r  in  p ro c e s s in g  

d e m a n d s . T h e  p u rp o s e  of th e  s tu d y  w a s  to  te a s e  a p a r t  d i f f e r e n t  s o u rc e s  of 

th e  c o m p re h e n s io n  d if f ic u lt ie s  of a  f lu e n t  a p h a s ic  n a m e d  RH w i t h  s e v e r e  

c o m p re h e n s io n  p ro b le m s  on  th e  B oston D iag n o stic  A p h a s ia  E x a m in a t io n  a n d  

th e  T oken  T es t T y le r 's  s tu d y  a d d re s s e d  th r e e  le v e ls  of c o m p re h e n s io n  : 

le x ica l a c c e ss , p h r a s e  le v e l s y n ta x  a n d  s e m a n t ic s ,  s e n te n c e  le v e l s y n ta x  a n d  

s e m a n t ic s .  T h e  m e th o d  w a s  to  in v e s t ig a te  th e  p a t i e n t 's  a b i l i ty  to  c o n s t r u c t  

r e p r e s e n ta t io n s  a t  th e s e  le v e ls  in  a n  o n - l in e  ta s k ,  a n d  to  c o m p a re  th e  

r e s u l t s  w i t h  th e  p a t i e n t 's  a b i l i ty  to  m a n ip u la te  th e s e  r e p r e s e n ta t io n s  

e x p lic it ly  in  a  m e ta l in g u is t ic  J u d g m e n t t a s k  A g ro u p  of n o r m a l  s u b je c ts  

s e r v e d  a s  c o n tro ls .

In  th e  o n - l in e  ta s k s ,  th e  p a t ie n t ,  RH, d id  n o t s h o w  a n y  m a r k e d  im p a i r m e n t  

c o m p a re d  to  th e  n o r m a l  c o n tro ls .  T h u s , RH sh o w e d  no  d e f ic it  in  th e  

id e n tif ic a tio n  a n d  in i t ia l  a c c e s s  of w o r d s ,  n o r  d id  h e  h a v e  p ro b le m s  w i t h  

r e t r i e v in g  th e  s e m a n t ic  in f o r m a t io n  of w o r d s  In  o n - l in e  p ro c e s s in g  a t  p h r a s e  

a n d  s e n te n c e  le v e ls . RH 's a b i l i ty  to  c o n s t r u c t  s y n ta c t ic  o n - l in e  

r e p r e s e n ta t io n s  of th e  sp eech  in p u t  a p p e a re d  to  be  u n im p a ir e d  in  a lm o s t  a ll 

r e s p e c ts  ex c e p t fo r  h is  p r e f e r e n t ia l  s e n s i t i v i ty  to  s y n ta c t ic  s u b c a te g o r iz a t io n  

in f o r m a t io n  a s  c o m p a re d  to  ( s e m a n t ic )  s e le c tio n a l r e s t r ic t io n s .  T h e  p a t ie n t  

h a d  no a p p a r e n t  p ro b le m s  in  c o n s tr u c t in g  a  n o r m a l  o n - l in e  r e p r e s e n ta t io n  of 

th e  s t im u l i .  H o w e v e r , h e  fa ile d  on  th e  t a s k s  w h e r e  h e  h a d  to  m a k e  

m e ta l in g u is t ic  J u d g m e n ts  of th e  s a m e  s t im u l i ,  e x p e r ie n c in g  d if f ic u lt ie s  once 

th e  t a s k  d e m a n d e d  o f f - l in e  a n d  c o n sc io u s  m a n ip u la t io n  of th e  s t im u l i .  T h e  

r e s u l t s  r e p l ic a te  th e  d is so c ia tio n  r e p o r te d  b y  B lu m ste in  a n d  h e r  co lleag u es  

b e tw e e n  p r e s e r v e d  s e n s i t i v i ty  to  le x ic a l - s e m a n t ic  a n d  s y n ta c t ic  r e la t io n s  a s  

m e a s u r e d  in  o n - l in e  p ro c e s s in g  a n d  th e  in a b i l i ty  to  ju d g e  th e s e  s a m e  

r e la t io n s  c o r r e c t ly  (cf. s e c tio n  1 .4 ).

T y le r  co n c lu d e s  t h a t  o n - l in e  t a s k s  d e m o n s t r a te  p r e s e r v e d  a b i l i t ie s  in  

p o s te r io r  p a t ie n ts  w h ic h  o th e r w is e  go u n n o tic e d . S he  su g g e s ts  t h a t  th e r e  a r e  

so m e  im p o r ta n t  d if f e re n c e s  b e tw e e n  o n - l in e  a n d  o f f - l in e  p ro c e s s in g  In 

o f f - l in e  p ro c e ss in g , th e  ta s k  r e q u i r e s  th e  l i s te n e r  to  a c c e s s  r e p r e s e n ta t io n s
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in  o r d e r  to  m a k e  so m e  e x p lic it ju d g m e n t  a b o u t th e m . T h u s , in  o r d e r  to 

m a k e  m e ta l in g u is t ic  d e c is io n s , th e  l i s t e n e r  n e e d s  to  becom e a w a r e  of th e  

o u tp u t  of th e  la n g u a g e  p ro c e s s in g  s y s te m  o r  sp ec if ic  a s p e c ts  of i t  d e p en d in g  

on w h e t h e r  h e  h a s  to  ju d g e  g r a m m a t i c a l i ty  o r  p e r f o r m  a  s e n te n c e - p ic tu r e  

m a tc h in g  ta s k .  B ased on h is  p e r f o r m a n c e  in  th e s e  tw o  ty p e s  of t a s k s ,  T y le r  

c o n c lu d e s  t h a t  th e  p a t ie n t  RH s u f f e r s  a  d e f ic it  in  c o n sc io u s ly  a c c e ss in g  a n d  

m a n ip u la t in g  th e  o u tp u t  of th e  la n g u a g e  p ro c e s s in g  s y s te m .

In v ie w  of th e  f a c t  t h a t  RH h a d  s e v e r e  c o m p re h e n s io n  p ro b le m s  on  th e  

B oston D iag n o stic  A p h as ia  E x a m in a tio n , o ne  m ig h t s u s p e c t  t h a t  i t  is  p ossib le  

fo r  a  p a t ie n t  to s h o w  s e n s i t i v i ty  to  s y n ta c t ic  o r  s e m a n t ic  v io la tio n s  in  a n  

o n - l in e  ta s k  w i th o u t  be in g  a b le  to  c o n s t r u c t  a  c o m p le te  a n d  fu ll- f le d g e d  

s y n ta c t ic / s e m a n t ic  r e p r e s e n ta t io n .  V io la tio n s  of s y n ta x  m ig h t be p e rc e iv e d  a s  

so m e h o w  d e v ia n t  o r  u n e x p e c te d  a t  a  s u p e r f ic ia l  le v e l of p e rc e p tio n  ev e n  

th o u g h  a  g e n u in e  d ecod ing  of th e  s y n ta c t ic  r e la t io n s h ip s  b e tw e e n  th e  w o r d s  

in  t e r m s  of t h e i r  log ical ro le  in  th e  s e n te n c e  is  n o t po ssib le  fo r  th e  p a t ie n t

T h e  s tu d ie s  b y  T y le r  a n d  F r ie d e r ic i  r a i s e  so m e  in te r e s t in g  q u e s tio n s .  W h y  do 

m e ta l in g u is t ic  J u d g m e n t t a s k s  c o r r e la te  b e t t e r  w i t h  c lin ic a l a p h a s ia  te s t s  

th a n  so -c a lle d  o n - l in e  t a s k s  ? In  w h a t  s e n s e  a r e  th e s e  s t a n d a r d  

c o m p re h e n s io n  te s t s  lik e  o f f - l in e  c o m p re h e n s io n  t a s k s  ? I t s e e m s  t h a t  th e  

is s u e  is  b o th  w h a t  is  b e in g  te s te d  in  c l in ic a l a p h a s ia  b a t te r ie s  a n d  w h a t  is 

be ing  te s te d  in  o n - l in e  c o m p re h e n s io n  t a s k s  A p p a re n tly ,  i t  is  n o t 

'c o m p re h e n s io n ' in  th e  s e n s e  of u n d e r s ta n d in g ,  b u t  r a t h e r  so m e  o th e r  a s p e c t 

of th e  a c t iv a t io n  of th e  la n g u a g e  p ro c e s s in g  s y s te m  t h a t  is  te s te d  in  o n - l in e  

ta s k s  T h e  a u to m a t ic  p ro c e s s e s  w h ic h  a r e  r e ta in e d  in  f lu e n t  a p h a s ic s  a r e  n o t 

a  s u f f ic ie n t  p r e r e q u i s i te  fo r  u n d e r s ta n d in g ,  b e c a u se  th i s  g ro u p  of p a t ie n ts  

o f te n  fa i ls  to  u n d e r s ta n d .  N o r c a n  th e s e  a u to m a t ic  p ro c e s se s  be a  m e re  

ep ip h e n o m e n o n  of u n d e r s ta n d in g  b e c a u se  B ro c a 's  a p h a s ic s  o fte n  fa il  to  s h o w  

th e m , y e t  h a v e  l i t t le  t r o u b le  c o m p re h e n d in g . T h e i r  ro le  in  c o m p re h e n s io n  

r e m a in s  u n e x p la in e d  T h e  p r e s e r v a t io n  of th i s  k in d  of p ro c e s s in g  in  f lu e n t  

a p h a s ic s  is  in te r e s t in g  in  so f a r  a s  i t  d e m o n s t r a te s  c le a r  t r a c e s  of s t r u c t u r a l  

k n o w le d g e  w h ic h  n e u r o l in g u is ts  h a v e  th o u g h t to  be d e s tro y e d  But j u s t  a s  

c le a r ly ,  i t  m a y  h a v e  l i t t le  to  do w i t h  fu n c t io n a l  u n d e r s ta n d in g
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M e ta l in g u is t ic  t a s k s  b y  d e f in it io n  d e m a n d  la n g u a g e  p ro c e s s in g  o u ts id e  a  

n a t u r a l  c o m m u n ic a t iv e  c o n te x t. I t is  n o t c l e a r  w h a t  i t  is  a b o u t th e  q u a l i ty  

of la n g u a g e  p ro c e s s in g  in  m e ta l in g u is t ic  t a s k s  o r  o u ts id e  a  n a t u r a l  c o n te x t 

th a t  c a u s e s  d i f f ic u l ty  fo r  th e  p o s te r io r  a p h a s ic s .  O ne p o s s ib il i ty  is  t h a t  th i s  

g ro u p  of p a t ie n t s  h a s  sp ec if ic  d if f ic u lt ie s  in  o b je c tify in g  la n g u ag e . T h is  v ie w  

w a s  p ro p o sed  b y  R. J a k o b s o n  in  h is  h y p o th e s is  t h a t  th e  p a t ie n t s  a r e  

im p a ir e d  in  'd e c o n te x tu a lix e d ' la n g u a g e  p ro c e s s in g  ( J a k o b s o n , 1971). T he 

d if f ic u l t ie s  m a y  a r i s e  a s  a  c o n se q u e n c e  of a  g e n e ra l  c o g n itiv e  'lo s s  of a b s t r a c t  

a t t i t u d e ' (c f. G o ldste in , 1948). A n o th e r  p o s s ib il i ty  is  t h a t  m e ta l in g u is t ic  t a s k s  

c a u s e  p ro b le m s  to  th e  e x te n t  t h a t  th e y  in v o lv e  p a r t i c u l a r  ty p e s  of co g n itiv e  

o p e ra t io n s  t h a t  a r e  in a c c e s s ib le  to  p o s te r io r  p a t ie n ts ,  s u c h  a s  p ro b le m s  w i th  

c o n tro l le d  p ro c e s s in g  a s  h a s  b e e n  su g g e s te d  b y  B lu m s te in  a n d  h e r  co lleag u es  

(c f. sec tio n  1 .4).

F ro m  th e  p e r s p e c t iv e  of d e f ic its  a t  sp ec if ic  l in g u is tic  le v e ls , i t  r e m a in s  

p o ssib le  t h a t  p o s te r io r  a p h a s ic s  h a v e  a  le x ic a l - s e m a n t ic  d is tu r b a n c e ,  s in c e  

th e  p r im in g  d a ta  is  n o t e v id e n c e  t h a t  th e  fu l l  r a n g e  of m e a n in g s  of a  w o r d  

c a n  be r e t r i e v e d  o r  is  in ta c t .  F u r th e r m o r e ,  th e  d a ta  s h o w in g  p ro b le m s  w i th  

s e m a n t ic  o p e ra t io n s  a t  th e  s e n te n c e  le v e l is  n o t c o n v in c in g ly  c o n tra d ic te d  b y  

F r ie d e r ic i 's  d e m o n s t r a t io n  of c o n te x tu a l  e f fe c ts  in  w o r d  m o n ito r in g  o r 

T y l e r 's  d a ta  s h o w in g  o n - l in e  s e n s i t i v i ty  to  s y n ta c t ic  s t r u c t u r e

F ro m  a p ro c e s s in g  p e r s p e c t iv e ,  th e  d e m o n s t r a t io n  of p r e s e r v e d  s e n s i t iv i ty  to 

le x ic a l - s e m a n t ic  a n d  s y n ta c t ic  s t r u c t u r e  in  p o s te r io r  a p h a s ic s  w h e n  te s te d  

w i t h  o n - l in e  t a s k s  s e r v e s  a n  im p o r ta n t  p u rp o s e  in  d ir e c t in g  r e s e a r c h  in  th e  

c o m p re h e n s io n  p ro b le m s  of th e s e  p a t ie n ts  to  h ig h e r  le v e ls  of p ro c e s s in g . T he 

f a i l u r e  of th e  p a t ie n ts  to  h a n d le  th e  s a m e  s t im u l i  in  m e ta l in g u is t ic  t a s k s  

in s p i r e s  a n  e x p lo ra tio n  of p o ssib le  s h a r e d  a s p e c ts  of n a t u r a l  la n g u a g e  

c o m p re h e n s io n  a n d  m e ta l in g u is t ic  o p e ra t io n s .  L ittle  is  k n o w n  a b o u t th e  

fu n c t io n a l  s ig n if ic a n c e  of p r im in g  a n d  o n - l in e  s e n s i t i v i ty  to  s y n ta c t ic  

d e v ia t io n s  In  n o r m a l  s u b je c ts ,  th e s e  p h e n o m e n a  m a y  be a n  im p o r ta n t  

o u tc o m e  of re c o g n itio n  p ro c e s s e s  w h ic h  s e r v e  a s  th e  p r e r e q u i s i te  in p u t  to  

f u r t h e r  o p e ra t io n s  of th e  c o m p re h e n s io n  s y s te m . It is  a lso  p o ssib le  t h a t  th e s e  

p h e n o m e n a  r e f le c t  a  g e n e ra l  p a t t e r n  re c o g n itio n  c a p a c i ty  in  th e  l in g u is tic
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d o m a in ,  w h ic h  b e a r s  n o  im p o r ta n t  r e la t io n  to  h o w  w e  a c tu a l ly  u n d e r s ta n d  

la n g u a g e

T h e  a n s w e r s  to  th e s e  q u e s t io n s  a r e  n o t K n o w n , b u t  th e  e v id e n c e  docs su g g es t 

t h a t  d i s tu r b a n c e s  a f fe c t in g  th e  c o m p re h e n s io n  of p o s te r io r  a p h a s ic s  o c c u r  a t  

l e v e l s  beyond  th e  re c o g n itio n  of lex ica l f o r m s  a n d  in i t ia l  a c t iv a t io n  of w o r d  

m e a n in g .  T h e  d i s tu r b a n c e s  a lso  se e m  to  le a v e  in ta c t  a  s e n s i t i v i ty  of th e  

p e r c e p tu a l  s y s te m  to  th e  a c o u s tic  d im e n s io n s  of sp e e c h  a n d  to  r e g u la r i t i e s  of 

s y n t a c t i c  p a t t e r n s  In  s tu d y in g  th e  d e f ic its  in  p o s te r io r  a p h a s ic s ,  i t  th e r e f o r e  

s e e m s  a p p ro p r ia te  to  fo c u s  o n  p s y c h o lin g u is t ic  p ro c e s s e s  w h ic h  ta k e  p lace  

a f t e r  in i t ia l  le x ic a l a c c e s s  a n d  a f t e r  in i t ia l  re c o g n itio n  of s y n ta c t ic  

c o n s t r u c t io n s  R a th e r  t h a n  m e ta l in g u is t ic  o p e ra t io n s ,  w h ic h  a r e  k n o w n  to  be 

d i f f i c u l t  for p o s te r io r  a p h a s ic s ,  i t  is  of i n t e r e s t  to  e x a m in e  p ro c e s s e s  in  

n o r m a l  c o m p re h e n s io n  s u c h  a s  cod ing  o p e ra t io n s ,  w h e r e  s e m a n t ic  a n d  

s y n t a c t i c  in fo rm a tio n  is  in te g r a te d  in to  a  c o n c e p tu a l r e p r e s e n ta t io n ,  a n d  

w h e r e  the l in g u is t ic  m e a n in g  of th e  u t t e r a n c e  b eco m es  a s s o c ia b le  w i t h  th e  

c o m p r e h e n d e d  g e n e ra l  s to r e  of in f o r m a t io n  a b o u t th e  w o r ld .  U n lik e  

m e ta l i n g u is t i c  t a s k s ,  w h ic h  m a y  r e q u i r e  e x p lic it a n d  c o n sc io u s  m a n ip u la t io n  

of I s o la te d  b i t s  of in fo rm a tio n ,  th e  fo r m a t io n  of a  c o n c e p tu a l r e p r e s e n ta t io n  

d u r i n g  n o rm a l c o m p re h e n s io n  m a y  o c c u r  w i th o u t  c o n sc io u s  c o n t r ib u t io n  on 

th e  p a r t  of th e  l i s te n e r  a n d  is  n o t e a s i ly  open  to  in t ro s p e c tio n  o r  c o n sc io u s  

d i r e c t i o n ,  e x c e p t p e r h a p s  in  c a s e s  w h e r e  a n  u n u s u a l  m e ssa g e  r e q u i r e s  

s p e c i a l  e f fo r t o n  th e  p a r t  of th e  c o m p re h e n d e r  in  o r d e r  to  m a k e  se n se .

N e u ro l in g u is t ic  s tu d ie s  h a v e  n o t s y s t e m a t ic a l ly  a d d re s s e d  th e  a b i l i ty  of th e  

p o s t e r i o r  p a t ie n ts  to  c o n s t r u c t  s e n te n c e  r e p r e s e n ta t io n s  a t  a  c o n c e p tu a l lev e l. 

T r a d i t io n a l  t a s k s  u se d  to  m e a s u r e  c o m p re h e n s io n  in  a p h a s ic  p a t ie n ts  s u c h  a s  

s e n t e n c e - p i c t u r e  m a tc h in g  do n o t f u l ly  p ro b e  th e  in t e g r i t y  of r e p r e s e n ta t io n s  

a t  t h i s  level. P sy c h o lin g u is t ic  s tu d ie s  w i t h  n o r m a l  s u b je c t s  h a v e  y ie ld ed  

i n f o r m a t io n  a b o u t th e  q u a l i ta t iv e  c h a r a c t e r i s t i c s  of s u c h  r e p r e s e n ta t io n s ,  a s  

w e l l  a s  som e of th e  o p e ra t io n s  in v o lv e d  in  t h e i r  f o rm a t io n .  S o m e of th is  

r e s e a r c h  w il l  be r e v ie w e d  in  th e  fo llo w in g  c h a p te r ,  b e c a u s e  in  th e  l ig h t of 

th e  s tu d i e s  of c o m p re h e n s io n  p ro b le m s  in  p o s te r io r  a p h a s ic s  d is c u s s e d  in  th i s  

c h a p t e r ,  th is  s e e m s  to  be a h ig h ly  r e l e v a n t  le v e l of i n q u i r y
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2. INTEGRATIVE PROCESSES III NORMAL COMPREHENSION

2 1 I n te g ra t io n  of w o r d  m e a n in g

T h e  fo c u s  of th i s  c h a p te r  is  on  p ro c e s se s  in  n o r m a l  c o m p re h e n s io n  a t  

s e m a n t ic  a n d  c o n c e p tu a l le v e ls  I t is  g e n e ra l ly  a c c e p te d  in  p sy c h o lin g u is tic  

th e o r ie s  of n o rm a l  c o m p re h e n s io n , t h a t  th e  o u tp u t  of th e  e n t i r e  

c o m p re h e n s io n  p ro c e s s  is  a  n o n lin g u is t ic  c o n c e p tu a l r e p r e s e n ta t io n  ( F o r s te r ,  

1979, C a irn s ,  1983). At th i s  le v e l, th e  c o n te n t of th e  l in g u is t ic  m e ssa g e  

beco m es  a c c e ss ib le  to  th e  c o n sc io u s  m in d , m a k e s  c o n ta c t  w i t h  r e l e v a n t  p a r t s  

of th e  l i s t e n e r 's  s to re d  k n o w le d g e  a b o u t th e  w o r ld ,  a n d  b eco m es c a p a b le  of 

in f lu e n c in g  h is  a c tio n s . T h e  fo rm a t io n  of th e  c o n c e p tu a l r e p r e s e n ta t io n  h a s  

a lso  been  r e f e r r e d  to  a s  th e  'c lic k  of c o m p re h e n s io n 1 (B ra n s fo rd  a n d  

M cC arre l, 1974).

A ccord ing  to  C a i rn s  (1963) th e  i n t e r p r e t a t i v e  p ro c e s s e s  in v o lv e d  in  

c o n s tr u c t in g  a  c o n c e p tu a l r e p r e s e n ta t io n  d e s t r o y  so m e  of th e  in f o r m a t io n  

r e s u l t in g  f ro m  th e  lin g u is t ic  p ro c e ss in g  of th e  s e n te n c e  a n d  ad d  o th e r  ty p e s  

of in fo rm a tio n .  T he  le x ica l f o r m s  w h ic h  o c c u r r e d  in  th e  s e n te n c e  becom e 

le ss  acc e ss ib le , th e  s y n ta c t ic  s t r u c t u r e  is  n o t p r e s e r v e d ,  a n d  th e  p r a g m a tic  

e n ta i lm e n ts ,  r a t h e r  th a n  th e  l i t e r a l  m e a n in g  of th e  s e n te n c e  is  re c a lle d . T h e  

c r u c ia l  p ro c e s s e s  a t  th i s  le v e l a r e  in te g ra t io n  a n d  in fe re n c e . In fe re n c e s  a r e  

m a d e  a b o u t th e  s p a t ia l  r e la t io n s  b e tw e e n  th e  r e f e r e n t s  of a  s e n te n c e , a b o u t 

th e  o b je c ts  o r  i n s t r u m e n t s  u se d  to  c a r r y  o u t  a c t io n s  e x p re s s e d  in  th e  

se n te n c e , a n d  a b o u t  th e  c o n se q u e n c e  of e v e n ts  d e s c r ib e d  (B ra n s fo rd  a n d  

M cC arre l, 1974). A m b ig u o u s  w o r d s  a r e  in te g ra te d  in  th e  s e n te n c e  a n d  g iv e n  

a  sp ec if ic  in t e r p r e ta t io n ,  u n a m b ig u o u s  lex ica l i te m s  a r e  e n r ic h e d  in  th e  

in t e r p r e t a t i v e  p ro c e s s , a n d  th e i r  s a lie n c e  In  th e  c o n c e p tu a l r e p r e s e n ta t io n  is  

in v e r s e ly  r e la te d  to  th e  e a se  w i t h  w h ic h  th e y  co u ld  be in te g ra te d  in  th e  

s e n te n c e  (C a irn s ,  C o w a r t ,  a n d  J a b lo n ,  1961).

T he fo r m a t io n  of c o n c e p tu a l r e p r e s e n ta t io n s  a f f e c ts  n o t o n ly  th e  in d iv id u a l  

s e n te n c e , b u t  a lso  s e ts  of s e n te n c e s  w h ic h  fo rm  la r g e r  c o n c e p tu a l u n i t s  

c h a r a c te r iz e d  in  t e r m s  of c o h e s iv e n e s s , m ic r o -  a n d  m a c r o - s t r u c t u r e  

(K in ts c h  a n d  V a n D ijk , 1976) R e s e a rc h  in  p r a g m a t ic  s k il l s  in  a p h a s ia  h a v e
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n o t s p e c if ic a l ly  a d d re s s e d  th e  a b i l i te s  of p o s te r io r  a p h a s ic s  in  th i s  d o m a in  It 

h a s  b een  d e m o n s t r a te d ,  h o w e v e r ,  t h a t  s e n s i t i v i ty  to  m a c r o s t r u c tu r e ,  s c r ip t  

k n o w le d g e , a n d  c o m p re h e n s io n  of p r a g m a t ic  Im p lic a tio n s  a r e  r e l a t iv e ly  w e ll 

p r e s e r v e d  in  a p h a s ic  p a t ie n ts  a s  c o m p a re d  to  th e  'l in g u is t ic  s k i l l s ' of th e  

s a m e  p a t ie n ts  o r  a s  c o m p a re d  to  p a t ie n ts  w i th  r ig h t  h e m is p h e r e  d am ag e . 

T h u s , p r a g m a t ic  a n d  g e n e ra )  c o g n itiv e  s t r u c t u r e s  m a y  be p r e s e r v e d  in  

p o s te r io r  a p h a s ic s  Y et, in  th e  lig h t of th e  r e v ie w  in  c h a p te r  one, i t  is  

p o ssib le  t h a t  th r s c  a p h a s ic s  h a v e  d if f ic u lt ie s  w i t h  i n t e r p r e t a t i v e  p ro c e s s e s  

c lo se r  to  la n g u a g e , w h ic h  o p e ra te  a t  th e  in te r f a c e  b e tw e e n  la n g u a g e  a n d  

co g n itio n , a n d  s e r v e ,  fo r  e x a m p le , to  p ro d u c e  a  s e m a n t ic - c o n c e p tu a l  

r e p r e s e n ta t io n  of th e  in d iv id u a l  s e n te n c e

A ocord ing  to  C a irn s  (1983, p. 18), th e  c o n c e p tu a l r e p r e s e n ta t io n  of a  s e n te n c e  

c o n s t i tu te s  'a n  in te g ra t io n  of in f o r m a t io n  a s so c ia te d  w i t h  in d iv id u a l  lex ica l 

i te m s  -  a n  in te g ra t io n  g o v e rn e d  b o th  b y  th e  g r a m m a t ic a l  r e la t io n s  sp ec ified  

b y  th e  s y n ta c t ic  o rg a n iz a tio n  of th e  s e n te n c e , a n d  b y  th e  n o n - l in g u is t ic  

p la u s ib i l i ty  r e la t io n s  t h a t  u n i te  th e m  E ach  le x ica l i te m , th e n ,  c a n  be sa id  to  

be in te g ra te d  in to  th e  f in a l  c o n c e p tu a l r e p r e s e n ta t io n .  In  fa c t ,  th e  a c t  of 

in te g r a t io n  c a n  be c h a r a c te r i z e d  a s  th e  goal of th e  s e n te n c e  c o m p re h e n s io n  

p ro c e s s  ' T he  in te g ra t io n  p ro c e s s  t h u s  s e e m s  to  r e p r e s e n t  a  le v e l of 

in t e r a c t io n  b e tw e e n  l in g u is tic  k n o w le d g e  a n d  m o re  g e n e ra l  k n o w le d g e  of th e  

w o r ld .  T h is  p ro c e s s  is  of i n t e r e s t  in  p o s te r io r  a p h a s ic s ,  w h o  h a v e  d if f ic u lt ie s  

w i t h  s e m a n t ic  o p e ra t io n s  a t  th e  s e n te n c e  le v e l (cf. sec tio n  1 .5 .3 ) a s  w e ll  a s  

w i t h  so m e  a s p e c ts  of le x ic a l - s e m a n t ic  p ro c e s s in g  (c f. s e c tio n  1.3 a n d  1 4 )

T h e  i n t e r p r e t a t i v e  p ro c e s s e s  in v o lv e d  in  in te g ra t io n  h a v e  a c c e s s  to  th e  fu ll 

r a n g e  of th e  c o m p re h e n d e r 's  k n o w le d g e  a b o u t th e  w o r ld  T h is  is  a p p a r e n t  

f ro m  th e  fa c t  t h a t  th e  in t e r p r e ta t io n s  a n d  p re c is e  m e a n in g  a s s ig n e d  to  w o r d s  

d ep en d  on k n o w le d g e  of c o n s t r a in t s  on  e n t i t ie s  w h ic h  m a y  e n t e r  in to  e v e n ts .  

F o r e x a m p le , th e  s e n te n c e  'He p u t  th e  a i r p la n e  in  th e  e n v e lo p e ' a f f o r d s  th e  

i n t e r p r e ta t io n  of 'a i r p l a n e ' a s  a  to y  a i r p la n e  (B ra n s fo rd  a n d  M c C a rre l, 1974). 

As p o in te d  o u t b y  B a rc la y , B ra n s fo rd ,  F r a n k s ,  M c C a rre l, a n d  N itc h  (1974), 

c o n s t r a in t s  of th i s  k in d  d ep en d  on k n o w le d g e  of th e  o b je c ts  m e n tio n e d  a n d  of 

th e  d y n a m ic s  of th e i r  p o ssib le  in t e r a c t io n s  a n d  c a n n o t be a c c o u n te d  fo r
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w i t h i n  t r a d i t io n a l  a p p ro a c h e s  to  m e a n in g  H o w e v e r , i t  a lso  a p p e a r s  e v e n  in  

th e  a b o v e  e x a m p le , t h a t  s e m a n t ic  k n o w le d g e  a b o u t th e  u s u a l  p r o p e r t i e s  of 

a i r p l a n e s  a n d  en v e lo p e s  p la y  a  ro le  a n d  a r e  a  n e c e s s a r y  p r e r e q u i s i t e  fo r  

m a k in g  th e  c o r r e c t  in f e r e n c e  a b o u t a  'to y  a i r p l a n e '.  T h u s ,  a c c o rd in g  to  

B a rc la y  e t  a l. (1974, p. 479) ' t h e  w a y  in  w h ic h  a n  u n a m b ig u o u s  n o u n  is 

p sy c h o lo g ic a lly  I n s ta n t ia te d  is  g o v e rn e d  b y  th e  r e le v a n c e  of e a c h  of i t s  

s e m a n t ic  p r o p e r t ie s  to  th e  e v e n t  d e s c r ib e d  b y  th e  s e n te n c e  a s  a  w h o le ’ As a  

r e s u l t  of in te g r a t io n ,  th e  c o n te x tu a l ly  d e te rm in e d  r e le v a n c e  of e a c h  of a  

w o r d 's  s e m a n t ic  p r o p e r t ie s  is  in d ic a te d  in  th e  encoded  r e p r e s e n ta t io n  of t h a t  

w o r d  in  th e  c o n c e p tu a l r e p r e s e n ta t io n  of th e  s e n te n c e .

In te g ra t io n  of w o r d  m e a n in g  h a s  m o s t  f r e q u e n t ly  b een  d e m o n s t r a te d  in  

s e n te n c e  re c a ll  s tu d ie s  w h e r e  c o n te x tu a l ly  d e te rm in e d  d if f e re n c e s  in  th e  

encoded  r e p r e s e n ta t io n  of a  w o r d  a r e  in f e r r e d  f ro m  th e  r e la t iv e  

e f f e c t iv e n e s s  of d i f f e r e n t  re c a ll  c u e s  T h is  is  in  a c c o rd a n c e  w i t h  th e  en co d in g  

sp e c if ic i ty  h y p o th e s is  (T u lv in g  a n d  T h o m so n , 1973) a c c o rd in g  to  w h ic h  th e  

e f fe c t iv e n e s s  of a  r e c a l l  c u e  is  a  c o n se q u e n c e  of th e  o v e r la p  b e tw e e n  th e  

m e m o r y  t r a c e  fo rm e d  b y  th e  c u e  a n d  b y  th e  s e n te n c e  to  be r e m e m b e re d .  In  

th e i r  o r ig in a l  s tu d y ,  B a rc la y  e t  a l, 1974 u se d  th e  cu ed  s e n te n c e  re c a ll  m e th o d  

to  e x a m in e  th e  s e m a n t ic  e n co d in g  of c o n c re te  r e f e r e n t i a l  n o u n s  a s  a  fu n c tio n  

of s e n te n c e  c o n te x t T h e  c u e s  w e r e  s e m a n t ic a l ly - c o n c e p tu a l ly  r e la te d  to  th e  

w o r d s  s e r v in g  a s  o b je c ts  in  th e  s e n te n c e s .  In  th e  a p p r o p r ia te  co n d itio n , th e  

s e n te n c e  e m p h a s iz e d  th e  s a m e  a s p e c t  of m e a n in g  of th e  o b je c t w h ic h  w a s  

r e p r e s e n te d  b y  th e  r e c a l l  c u e  (e .g . 'T h e  m a n  lif te d  th e  p ia n o ' -  'h e a v y ') .  In  

th e  in a p p r o p r ia te  c o n d itio n , th e  s e n te n c e  e m p h a s iz e d  a  d i f f e r e n t  a s p e c t  of 

m e a n in g , w h ic h  w a s  i r r e l e v a n t  in  r e g a r d  to  th e  r e c a l l  c u e  (e .g . 'T h e  m a n  

tu n e d  th e  p ia n o ' -  'h e a v y ')  T h e  c o n tro l  c o n d itio n  In v o lv e d  c u e s  w h ic h  w e r e  

u n r e la te d  to  th e  o b je c t w o r d s  (e .g . 'T h e  m a n  lif te d  th e  in f a n t '  -  'h e a v y ') .  

R e su lts  s h o w e d  t h a t  r e c a l l  c u e s  fo r  s e n te n c e s  e n d in g  in  a  r e la te d  o b je c t 

w o r d s  led to  b e t te r  p e r fo rm a n c e ,  a n d  f u r th e r m o r e ,  t h a t  c u e s  w h ic h  w e r e  

a p p r o p r ia te  in  r e la t io n  to  th e  s e n te n c e  c o n te x t led  to  b e t te r  p e r f o r m a n c e  

t h a n  in a p p r o p r ia te  c u es . T h e  a u t h o r s  c o n c lu d e  t h a t  th e  o b je c t w o r d s  of th e  

s e n te n c e s  a r e  s e m a n t ic a l ly  en co d ed  in  a  w a y  th a t  r e f le c ts  n o t o n ly  th e i r  

o w n  in t r i n s i c  m e a n in g  a n d  s y s te m ic  r e la t io n s  to  o th e r  w o r d s  in  th e  lex icon ,
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b u t  a lso  r e f le c ts  th e  m e a n in g  c o n f e r r e d  u p o n  th e  w o r d  b y  th e  c o n te x t in  

w h ic h  it  o c c u r s

O ne a sp e c t of in te g ra t io n  c o n c e rn s  th e  sp ec if ic  a n d  c o n te x tu a l ly  d e te rm in e d  

in t e r p r e ta t io n  a s s ig n e d  to  w o r d s  w i t h  a  g e n e ra l  n o n -s p e c if ic  m e a n in g  T he  

p h e n o m e n o n  Is a lso  r e f e r r e d  to  a s  th e  ‘in s ta n t i a t io n  of g e n e ra l t e r m s '.  

A n d e rso n  a n d  O r to n y  (1976) d e m o n s t r a te d  d i f f e r e n t ia l  en co d in g  of th e  w o r d  

'c o n ta in e r ' in  s e n te n c e s  l ik e  'T h e  c o n ta in e r  h e ld  th e  a p p le s ' a n d  'T h e  

c o n ta in e r  h e ld  th e  co k e ' (c f. a lso  A n d e rso n , P ic h e r t ,  Goetz, S c h a l le r t ,

S te v e n s , a n d  T ro llip , 197b) G a rn h a m  (1979) sh o w e d  in s ta n t ia t io n  of v e r b s  

w i t h  a  g e n e ra l  m e a n in g , s u c h  a s  'co o k '. T h u s , fo r  s e n te n c e s  lik e  'T h e  

h o u s e w ife  cooked  th e  p e a s ' a n d  'T h e  h o u s e w ife  cooked th e  c h ip s ',  th e  w o r d s  

'b o il ' a n d  ' f r y '  r e s p e c t iv e ly  w e r e  b e t te r  r e c a l l  c u e s  t h a n  th e  w o r d  'cook ' 

w h ic h  a c tu a l ly  d id  o c c u r  in  th e  s e n te n c e .

In  a  s tu d y  of c o n te x tu a l  cod ing  in  c h i ld r e n  w i t h  n o r m a l  a n d  poo r re a d in g  

c o m p re h e n s io n  M e r r i l ,  S p e rb c r ,  a n d  M cC au ley  (1961) u s e d  a  S tro o p  ta s k  in  

w h ic h  s u b je c t s  w e r e  a s k e d  to  r e a d  a lo u d  s e n te n c e s  a n d  n a m e  th e  co lo r of a 

t a r g e t  w o r d  o c c u r r in g  a f t e r  e a c h  s e n te n c e . T h e  r e la t io n s h ip  b e tw e e n  ta rg e t  

w o r d s  a n d  s e n te n c e s  w a s  m a n ip u la te d  so  t h a t  t a r g e t s  w e r e  r e la te d  o r  

u n r e la te d  to  th e  o b je c t w o r d  of th e  s e n te n c e  a n d  th e  r e la te d  t a r g e t s  w e r e  

e i th e r  a p p r o p r ia te  o r  I n a p p r o p r ia te  w i t h  r e g a r d  to  th e  m e a n in g  e m p h a s iz e d  

b y  th e  s e n te n c e . Both n o r m a l  a n d  p o o r r e a d e r s  sh o w e d  a  d if f e re n c e  b e tw e e n  

r e la te d  a n d  u n r e la te d  ta rg e ts ,  b u t  th e  a p p r o p r ia t e - in a p p r o p r ia t e  d if fe re n c e  

w a s  o n ly  s ig n if ic a n t  fo r  th e  n o r m a l  r e a d e r s .  T h e  m e c h a n is m  a c c o u n tin g  fo r  

th e  f a i l u r e  of th e  p o o r r e a d e r s  to  s h o w  c o n te x tu a l  en co d in g  e f fe c ts  i s  n o t 

c le a r ,  in c lu d in g  th e  q u e s tio n  of w h e t h e r  p ro b le m s  w i t h  s e m a n t ic  in te g ra t io n  

a r e  s y m p to m s  o r  c a u s a l  f a c to r s  in  r e a d in g  d is a b i l i ty  M e r r i l  e t  a l. do no t 

a t t e m p t  to  a c o o u n t fo r  th e  l in g u is t ic  a n d  c o g n itiv e  p ro c e s s e s  in v o lv e d  in  th e  

c o n te x tu a l  in te g ra t io n  of w o r d  m e a n in g  a n d  i t  is  u n c e r t a in  w h a t  m e n ta l  

a b i l i t ie s  m u s t  be in ta c t  fo r  th e  p ro c e s s  to  su c c e e d  H o w e v e r , th e  s tu d y  r a i s e s  

so m e  in te r e s t in g  q u e s tio n s  c o n c e rn in g  th e  d is s o c ia b il i ty  of le x ic a l - s e m a n tic  o r  

s y s te m ic  a s p e c ts  of m e a n in g  a n d  c o n te x tu a l  a s p e c ts  of m e a n in g , th e  n a t u r e  

of th e  p ro c e s s in g  m e c h a n is m s  in v o lv e d  in  c o n s t r u c t in g  th e s e  le v e ls  of
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s e m a n t ic  r e p r e s e n ta t io n ,  a n d  t h e i r  v u ln e r a b i l i t y  in  v a r io u s  ty p e s  of 

la n g u a g e  d is o rd e r .

2 2 M e c h a n is m s  u n d e r ly in g  in te g r a t io n

T he e x a c t m e c h a n is m s  in v o lv e d  in  in te g ra t io n  of w o r d  m e a n in g  a r e  no t 

c le a r ,  b u t  so m e  s tu d ie s  r e f le c t in g  o n  th i s  is s u e  w i l l  b e  d is c u s s e d  b e lo w

O ne s tu d y  b y  T ab o ss i (1962) a d d r e s s e s  th e  q u e s tio n  of w h a t  f a c to r s  in  th e  

c o n te x t c o n t r ib u te  to  th e  c o n te x tu a l  en co d in g , i.e . w h a t  i t  is  w i t h i n  th e  

s e n te n c e  t h a t  s u p p o r ts  a  sp ec if ic  i n t e r p r e ta t io n  of a n  u n a m b ig u o u s  n o u n . A 

p r o p e r ty  v e r i f i c a t io n  ta sK  a s  d e s c r ib e d  b e lo w  b y  T a b o ss i a n d  J o h n s o n -L a ird  

(i960 ) w a s  u se d . T h e  m a jo r  q u e s t io n  w a s  w h e th e r  a  sp e c if ic  p r o p e r ty  of 

w o r d  m e a n in g  w o u ld  be f a c i l i ta te d  if s u p p o r te d  b y  th e  se le c tio n a l 

r e s t r i c t io n s  of th e  v e r b  in  th e  s e n te n c e  (e .g . 'T h e  f i r e  w a r m e d  th e  so ld ie rs  

in  th e  w i n t e r  -  Is  f i r e  h o t? 1) , a s  c o m p a re d  to  a  s e n te n c e  w h e r e  f a c tu a l  

in f e r e n c e  b a se d  o n  th e  s e n te n c e  a s  a  w h o le  e m p h a s iz e d  a  sp ec if ic  p r o p e r ty  of 

m e a n in g  (e .g . 'T h e  f i r e  p ro te c te d  th e  s o ld ie r s  in  th e  w i n t e r  -  is  f i r e  h o t? ')  

T h e  r e s u l t s  s h o w e d  t h a t  a  r e l ia b le  e ffe c t of s e n te n c e  c o n te x t o c c u r r e d  b o th  

w h e n  c re a te d  b y  s e le c tio n a l r e s t r i c t io n s  a n d  b y  f a c tu a l  in fe re n c e  b ased  on 

th e  s e n te n c e  a s  a  w h o le . T h u s , s e le c tio n a l r e s t r i c t i o n s  a n d  f a c tu a l  in fe re n c e  

did n o t d i f f e r  in  e f f ic ie n c y  a s  s o u rc e s  of c o n te x tu a l  e m p h a s is .  F u r th e r m o r e ,  

a n  a d d it io n a l  e x p e r im e n t  c a r r i e d  o u t  b y  T ab o ss i s h o w e d  th a t  s e m a n t ic  

b ia s in g  b y  b o th  v e r b s  a n d  a d je c t iv e s  w a s  e f fe c t iv e  in  e m p h a s iz in g  a  sp ec ific  

p r o p e r ty  of m e a n in g  r e la t iv e  to  a  n e u t r a l  c o n tro l  s e n te n c e  w i th o u t  b ia s in g  

w o rd s .  T h e re  w a s  no  d if f e re n c e  in  th e  e f fe c t iv e n e s s  of v e r b s  a n d  a d je c tiv e s ,  

n o r  a n y  a d d i t iv e  e f fe c t of In c lu d in g  b o th  a  b ia s in g  a d je c t iv e  a n d  a  b ia s in g  

v e r b  in  th e  s a m e  se n te n c e .

O th e r  s tu d ie s  h a v e  a t te m p te d  to  t h r o w  m o re  lig h t on  th e  p sy ch o lo g ica l 

p ro c e s s e s  in v o lv e d . In  t h e i r  o r ig in a l s tu d y ,  B a rc la y  e t  a l. (1974) le f t open  th e  

q u e s tio n  c o n c e rn in g  th e  m e c h a n is m s  r e s p o n s ib le  fo r  in te g ra t io n ,  p ro p o s in g  

th a t  th e  in te g ra t io n  p ro c e ss  m ig h t be a c c o m p lish e d  b y  so m e  w e ig h t in g  

m e c h a n is m , o r ,  b y  a  m e c h a n is m  w h ic h  s e le c tiv e ly  a c t iv a te d  o n ly  th e
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c o n te x tu a l ly  r e l e v a n t  s u b s e t  f r o m  a m o n g  a ll of a  w o r d 's  s e m a n t ic  

p r o p e r t ie s .  T ab o ss i a n d  J o h n s o n - L a i r d  (i9 6 0 ) a d d re s s e d  th i s  is s u e  in  a  

p r o p e r ty  v e r i f i c a t io n  ta s k .  S u b je c ts  w e r e  a s k e d  to  Judge  w h e t h e r  o r  n o t a  

g iv e n  p r o p e r ty  of a  w o r d  m e a n in g  w a s  t r u e  (e .g . 'I s  a  d ia m o n d  h a r d ? 1) T he 

q u e s t io n s  w e r e  p re s e n te d  a f t e r  t h r e e  ty p e s  of c o n te x t a ll of w h ic h  c o n ta in e d  

th e  c r i t ic a l  w o rd :  a  s e n te n c e  e m p h a s iz in g  th e  p r o p e r ty  in  q u e s tio n , a 

s e n te n c e  e m p h a s iz in g  a n o th e r  p r o p e r ty ,  a n d  a  s e n te n c e  e m p h a s iz in g  no 

sp ec if ic  p r o p e r ty  of th e  w o r d .  As ex p ec ted  in  a c c o rd a n c e  w i t h  in te g ra t io n  

th e o r y ,  th e y  fo u n d  t h a t  s u b je c t s  w e r e  f a s t e r  to  ju d g e  a  p r o p e r ty  a s  t r u e  if 

i t  h a d  b een  e m p h a s iz e d  in  th e  p re c e d in g  s e n te n c e . M ore  in te r e s t in g ly ,  th e y  

a lso  fo u n d  a  d e la y  in  th e  in a p p r o p r ia te  co n d itio n  c o m p a re d  to  th e  n e u t r a l  

c o n tro l  c o n d itio n  A ccord ing  to  th e  a u th o r s ,  th i s  su g g e s ts  a n  in h ib i to r y  e ffe c t 

of c o n te x t on i r r e l e v a n t  a s p e c ts  of w o r d  m e a n in g .

A s e t  of s tu d ie s  h a s  d e m o n s t r a te d  d if f e re n c e s  in  th e  e ffe c t of c o n te x t on 

so -c a lle d  d o m in a n t  a n d  n o n - d o m in a n t  p r o p e r t ie s  of w o r d  m e a n in g  (A s h c ra f t ,  

1976b, B a rs a lo u , 1982; W h itn e y , M cK ay, K ellas, a n d  E m e rso n , 1985,

G re e n s p a n , 1986) T h is  s e e m s  a  n a t u r a l  p a r a l le l  to  r e s e a r c h  w i th  a m b ig u o u s  

w o r d s ,  w h tc h  h a s  fo cu sed  on a c c e ss in g  d o m in a n t  v e r s u s  n o n - d o m in a n t  

m e a n in g s  of a m b ig u o u s  w o r d s  In d eed , m a n y  of th e  s tu d ie s  in  th i s  a r e a  

h a v e  b e e n  in s p ir e d  b y  th e  m e th o d s  a n d  th e o r ie s  ap p lied  in  th e  s tu d y  of 

a m b ig u o u s  w o r d s ,  s in c e  a m b ig u ity  m a y  be r e g a rd e d  a s  a n  e x t r e m e  c a se  of 

th e  s e m a n t ic  f le x ib il i ty  d e m o n s t r a te d  in  th e  c o n te x tu a l  en co d in g  of 

u n a m b ig u o u s  w o r d s .  F u r th e r m o r e ,  th e  th e o re t ic a l  i s s u e s  a r c  to  so m e  e x te n t  

p a r a l le l  to  th o se  in  a m b ig u i ty  r e s e a r c h

S tu d ie s  w i t h  a m b ig u o u s  w o r d s  h a v e  s h o w n  th a t  th e  in i t ia l  r e t r i e v a l  of 

m e a n in g  o c c u rs  in d e p e n d e n tly  of c o n te x tu a l  b ia s . T h is  a p p lie s  to  b o th  th e  

d o m in a n t  a n d  n o n d o m in a n t  m e a n in g  of th e  w o r d  ( T a n e n h a u s ,  L c im a n , a n d  

S e ld e n b e rg , 1979; O n ife r  a n d  S w in n e y ,  1981), b o th  of w h ic h  a r e  a c c e sse d  in  

s p ite  of a  p r io r  c o n te x t b ia s in g  to w a r d s  o n e  of th e  m e a n in g s . I t  h a s  a lso  been  

s h o w n , t h a t  th e  e x h a u s t iv e  a c t iv a t io n  of m e a n in g  is  o n ly  m a in ta in e d  fo r  a 

s h o r t  p e r io d  of t im e . T h u s , w h e n  p re c e d e d  b y  a  b ia s in g  c o n te x t, a m b ig u it ie s  

a p p e a r  to  be r e s o lv e d  b y  th e  t im e  tw o  m o re  s y l la b le s  in  th e  s e n te n c e  h a v e
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b een  e n c o u n te re d  o r  a p p r o x im a te ly  w i t h i n  500 m ill is e c o n d s  of r e t r i e v a l  

(C a i rn s  a n d  K a m e rm a n , 1975; O n ife r  a n d  S w in n e y ,  198 l).

Y a te s  (1978) h a s  p ro p o sed  a  m e c h a n is m  re s p o n s ib le  fo r  a m b ig u i ty  re s o lu t io n , 

b a se d  on P o sn e r  a n d  S n y d e r 's  m o d e l of a u to m a t ic  a n d  a t t e n t io n a l  p ro c e s se s  

(P o sn e r  a n d  S n y d e r ,  1975) Y a te s  su g g e s te d  t h a t  in i t ia l  a c c e s s  of b o th  

m e a n in g s  of a n  a m b ig u o u s  w o r d  w a s  a u to m a t ic  w h e r e a s  th e  l a t e r  se le c tio n  

of th e  c o n te x tu a l ly  a p p r o p r ia te  m e a n in g  d ep en d e d  o n  a  m o re  a t te n t io n a l ,  

c o n tro lle d  p ro c e s s  in v o lv in g  in h ib it io n  of th e  i r r e l e v a n t  m e a n in g  Y a te s ' 

e x p la n a t io n  w a s  s u b s e q u e n t ly  m o d ifie d  b y  T a n e n h a u s  e t  a l. (1979) w h o  

p o in te d  o u t th a t  w i t h i n  P o s n e r  a n d  S n y d e r 's  m o d e l, a t t e n t io n a l  se le c tio n  

p ro c e s se s  c a n  o n ly  be eng ag ed  a f t e r  400-500 m illise c o n d s . H o w e v e r , m e a n in g  

s e le c tio n  fo r  a m b ig u o u s  w o r d s  o c c u r s  in  so m e  c a s e s  w i th i n  200-300 

m illise c o n d s  of w o r d  p r e s e n ta t io n ,  a n d  f u r t h e r m o r e ,  th e  l i s te n e r  is  n o t 

c o n sc io u s ly  a w a r e  of a  ch o ice  b e tw e e n  m e a n in g s . T he r e s o lu t io n  of 

a m b ig u ity  m a y  th e r e f o r e  d ep en d  o n  a n o th e r  m e c h a n is m  in  th e s e  c a s e s  th a n  

c o n sc io u s  l im i te d - c a p a c i ty  se le c tio n , p o ss ib ly  a  s o -c a lle d  'v e ile d  c o n tro l  

p ro c e s s ' ( S h i f f r in  a n d  S c h n e id e r ,  1977) w h ic h  r a p id ly  m a k e s  u s e  of c o n te x t 

to  s u p p r e s s  in a p p r o p r i a te  m e a n in g s  T h e  m e c h a n is m s  u n d e r ly in g  a m b ig u ity  

re s o lu t io n  a r e  n o t c o m p le te ly  c le a r ,  b u t  m o s t  a u t h o r s  a g re e  t h a t  b o th  

d o m in a n t  a n d  n o n d o m in a n t  m e a n in g s  a r e  in i t ia l ly  a c t iv a te d  a n d  th e  se lec tio n  

of th e  a p p r o p r ia te  m e a n in g  is  d u e  to  p o s t- a c c e s s  o r  in te g r a t lo n a l  p ro c e s s e s  

( C a i rn s  e t  a l  , 1981)

In  a  s tu d y  of u n a m b ig u o u s  w o r d s ,  B a rs a lo u  (1982) e x a m in e d  c o n te x t e f fe c ts  

on  p r o p e r t i e s  of w o r d  m e a n in g  d if f e r in g  in  d o m in a n c e  o r  d e g re e  of 

im p o r ta n c e  fo r  u n d e r s ta n d in g  th e  m e a n in g  of a  g iv e n  w o rd .  B a rs a lo u 's  

h y p o th e s is  w a s  t h a t  s e m a n t ic  p r o p e r t ie s  of w o r d s  m ig h t be c la ss if ie d  a  

p r io r i  a s  'c o n te x t- in d e p e n d e n t ' o r  'c o n te x t- d e p e n d e n t ' b a se d  on  t h e i r  d e g re e  

of r e la te d n e s s  to  a  g iv e n  w o r d .  F u r th e r m o r e ,  h e  p re d ic te d  t h a t  la te n c ie s  in  

p r o p e r ty  v e r i f i c a t io n  w o u ld  be u n a f fe c te d  b y  c o n te x t fo r  c o n te x t- in d e p e n d e n t  

( i .e . h ig h ly  r e la te d )  p ro p e r t ie s ,  w h e r e a s  c o n te x t-d e p e n d e n t  ( i .e . n o t h ig h ly  

r e la te d )  p r o p e r t ie s  w o u ld  s h o w  a  s u b s t a n t i a l  in f lu e n c e  of c o n te x t.  T h e  a  

p r io r i  c la s s if ic a t io n  of p r o p e r t ie s  a s  c o n te x t- in d e p e n d e n t  a n d
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c o n te x t-d e p e n d e n t  w a s  b a se d  on in tu i t io n  a n d  c o n f irm e d  b y  fo u r  ju d g e s  w h o  

r a te d  th e  r e la te d n e s s  of th e  p r o p e r t i e s  to  th e  w o r d s  o n  a  1-7 p o in t  sca le

A p r o p e r ty  v e r i f ic a t io n  t a s k  w a s  u sed , w h e r e  th e  s u b je c t s  s a w  a  s e n te n c e  

c o n ta in in g  th e  p r im in g  w o r d  fo llo w ed  b y  a  te le g ra p h ic  p r o p e r ty  s ta t e m e n t  to  

w h ic h  th e y  h a d  to  re s p o n d  T h e  c r u c ia l  w o r d  c o n s t i tu te d  th e  s u b je c t  of th e  

f i r s t  s e n te n c e  a n d  w a s  fo llo w ed  b y  a  p r e d ic a te  w h ic h  e i th e r  e m p h a s iz e d  th e  

p r o p e r ty  te s te d  in  th e  fo llo w in g  s ta t e m e n t  o r  d id  n o t  e m p h a s iz e  a n y  sp ec ific  

p r o p e r ty .  B a rs a lo u  fo u n d  t h a t  c o n te x tu a l  e m p h a s is  in  f a v o u r  of a  p r o p e r ty  

d e c re a se d  v e r i f ic a t io n  t im e  r e la t iv e  to  a  n e u t r a l  e m p h a s is ,  b u t  o n ly  fo r  

c o n te x t-d e p e n d e n t  p r o p e r t ie s  C o n te x t- in d e p e n d e n t p r o p e r t ie s  d id  n o t s h i f t  

w i th  s e n te n c e  e m p h a s is .  A cco rd ing  to  B a rsa lo u , th e  r e s u l t s  su g g es t t h a t  

c o n te x t-d e p e n d e n t  p r o p e r t i e s  a r e  a f fe c te d  b y  th e  in te g ra t io n  p ro c e s s  a n d  

p ro v id e  th e  s o u rc e  of c o n te x tu a l  e n co d in g  v a r i a b i l i ty ,  w h e r e a s  

c o n te x t- in d e p e n d e n t  p r o p e r t ie s  r e p r e s e n t  th e  c o re  m e a n in g  of w o r d s  a n d  a r e  

a l w a y s  a c t iv a te d  r e g a r d le s s  of c o n te x t. F u r th e r m o r e ,  B a rsa lo u  p ro p o sed  th a t  

P o s n e r  a n d  S n y d e r 's  (1976) m o d e l of a u to m a t ic  a n d  c o n tro lle d  p ro c e s se s  

m ig h t a c c o u n t fo r  th e  m e c h a n is m s  u n d e r ly in g  th e  p ro c e s s in g  of 

c o n te x t- in d e p e n d e n t  a n d  c o n te x t-d e p e n d e n t  p ro p e r t ie s .  T h u s , th e  m e c h a n is m  

u n d e r ly in g  th e  in i t ia l  a c t iv a t io n  of c o n te x t- in d e p e n d e n t  p r o p e r t ie s  is  s a id  to  

be a u to m a t ic  s p re a d in g  a c t iv a t io n ,  w h e r e a s  c o n te x t-d e p e n d e n t  p r o p e r t ie s  

d ep en d  on  a  m o re  c o n sc io u s  l im i te d - c a p a c i ty  p ro c e s s  fo r  th e i r  a c t iv a t io n .

W h itn e y , M cK ay, K ellas, a n d  E m e rso n  (1986) sh o w e d  t h a t  th e  t im e  c o u rs e  

( r i s e  t im e  a n d  d e c a y )  of p r im in g  d i f f e r s  fo r  d o m in a n t  a n d  n o n - d o m in a n t  

p r o p e r t i e s  of u n a m b ig u o u s  w o r d s .  T h e  a im  of th e  s tu d y  w a s  to  in v e s t ig a te  

th e  m e c h a n is m  o r  p ro c e s s e s  u n d e r ly in g  in te g ra t io n  a n d  c o n te x tu a l  encod ing . 

T he  d e f in i tio n  of h ig h  a n d  lo w  d o m in a n t  p r o p e r t i e s  w a s  b a se d  o n  A s h c r a f t 's  

(1976a) n o r m a t iv e  d a ta  o n  p r o p e r t i e s  of w o r d  m e a n in g . A h ig h  d o m in a n t  

p r o p e r ty  w a s  a  re s p o n s e  g e n e ra te d  b y  50*  o r  m o re  of th e  s u b je c t s  in  

A s h c r a f t 's  s tu d y .  A lo w  d o m in a n t  p r o p e r ty  w a s  g e n e ra te d  b y  25* o r  le ss  of 

th e  s u b je c ts .  T h e  s t im u l i  c o n s is te d  of s e n te n c e s  e n d in g  in  a  n o u n  a n d  

e m p h a s iz in g  e i th e r  a  h ig h  o r  lo w  d o m in a n t  p r o p e r ty  of t h a t  n o u n . T he 

s e n te n c e s  w e r e  p r e s e n te d  a u d i to r i ly  in  a  c r o s s - m o d a l  S tro o p  task , a n d
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fo llo w ed  b y  a  v i s u a l  p r e s e n ta t io n  of th e  h ig h  a n d  lo w  d o m in a n t  p r o p e r ty  

w o r d s  fo r  c o lo r  n a m in g . To te s t  o n - l in e  a c t iv a t io n  of s e m a n t ic  p ro p e r t ie s ,  

i n t e r - s t i m u l u s  I n te r v a l s  ( IS I)  of 0, 300, a n d  600 m ill is e c o n d s  w e r e  u se d  

R e su lts  sh o w e d  t h a t  a t  0 ISI b o th  ty p e s  of p r o p e r t ie s  w e r e  ac c e sse d  

i r r e s p e c t iv e  of c o n te x tu a l  b ia s  r e l a t iv e  to  a  n e u t r a l  c o n tro l s e n te n c e  (a  

s e n te n c e  c o n ta in in g  th e  s a m e  s u b je c t  a n d  v e r b  a s  th e  a p p r o p r ia te  te s t  

s e n te n c e  b u t  w i t h  a n  u n r e la te d  w o r d  a s  o b je c t) .  At IS Is of 300 a n d  600, th e  

d o m in a n t  p r o p e r t i e s  s t i l l  s h o w e d  a c t iv a t io n  r e la t iv e  to  th e  c o n tro l  s e n te n c e , 

r e g a r d le s s  of s e n te n c e  b ia s , b u t  n o n - d o m in a n t  p r o p e r t i e s  w e r e  o n ly  

a c t iv a te d  a f t e r  a  s e n te n c e  c o n te x t b ia sed  in  t h e i r  f a v o u r

T h e  a u t h o r s  co n c lu d e  t h a t  u n a m b ig u o u s  w o r d s  b e h a v e  v e r y  m u c h  lik e  

a m b ig u o u s  w o r d s  ex ce p t t h a t  u n l ik e  th e  u n s c le c te d  d o m in a n t  m e a n in g  of 

a m b ig u o u s  w o r d s ,  d o m in a n t  p r o p e r t i e s  r e m a in  a c t iv a te d  in  s p ite  of a  c o n te x t 

b ia sed  to w a r d s  th e  n o n - d o m in a n t  m e a n in g . T h is  d o es  n o t s e e m  s u r p r i s in g  

s in ce  th e  tw o  m e a n in g s  a r e  n o t in c o m p a tib le  in  th e  c a se  of u n a m b ig u o u s  

w o r d s  F in a lly , b a se d  on th e  a c t iv a t io n  of b o th  ty p e s  of p r o p e r t ie s  a t  0 ISI 

i r r e s p e c t iv e  of c o n te x t, t h e y  a rg u e  t h a t  th e  c o n te x tu a l  en co d in g  of w o r d  

m e a n in g  is  d u e  to  a  p o s t- a c c e s s  se le c tio n  p ro c e s s  a n d  t h a t  in i t ia l  a c t iv a t io n  

of m e a n in g  is  c o n te x t- in d e p e n d e n t .

G re e n sp a n  (1966) d is t in g u is h e d  b e tw e e n  'c e n t r a l '  a n d  'p e r ip h e r a l '  p ro p e r t ie s  

w h e r e  c e n t r a l  p r o p e r t i e s  w e r e  t a k e n  to  be th o s e  in c lu d e d  in  W e b s te r 's  T h ird  

I n te r n a t io n a l  D ic t io n a ry  a n d  p e r ip h e r a l  p r o p e r t ie s  w e r e  n o t. T he  

c la s s if ic a t io n  w a s  v e r if ie d  b y  f o u r  Ju d g es  w h o  e v a lu a te d  th e  s e m a n t ic  

r e la te d n e s s  of th e  s t im u l i .  G re e n s p a n  u se d  a  cu e d  r e c a l l  ta s k ,  a n  a s so c ia t io n  

r a t i n g  ta s k ,  a n d  a  le x ica l d ec is io n  ta s k .

In  th e  cu ed  r e c a l l  t a s k  c e n t r a l  p r o p e r t ie s  w e r e  good r e c a l l  c u e s , fo r  b o th  

a p p r o p r ia te  a n d  in a p p r o p r ia te  c o n te x ts ,  w h e r e a s  p e r ip h e r a l  p r o p e r t ie s  

sh o w e d  a  g r e a t  d if fe re n c e  in  th e i r  e f fe c t iv e n e s s  a s  r e c a l l  c u e s , d ep en d in g  on 

s e n te n c e  b ia s . In  th e  a s s o c ia t io n  r a t in g  t a s k  s u b je c t s  w e r e  a s k e d  to  r a t e  th e  

r e la te d n e s s  of a  w o r d  to  a  s e n te n c e  on  a  1 to  7 p o in t sca le . R e su lts  sh o w e d  

th a t  c e n t r a l  p ro p e r t ie s  w e r e  r a te d  h ig h e r  th a n  n e u t r a l  c o n tro ls  fo r  b o th
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a p p r o p r ia t e  a n d  in a p p r o p r i a t e  s e n te n c e  c o n te x ts .  P e r ip h e r a l  p r o p e r t i e s  w e r e  

o n ly  r a t e d  h ig h e r  t h a n  c o n t ro l s  a f t e r  a p p r o p r i a t e  c o n te x ts .  In  t h e  le x ica l 

d e c is io n  t a s k  a  c r o s s - m o d a l  p r o c e d u r e  w i t h  a n  181 of 1 seco n d  w a s  u sed . 

R e s u l ts  s h o w e d  t h a t  c e n t r a ]  p r o p e r t i e s  w e r e  r e a c te d  to  f a s t e r  a f t e r  b o th  

a p p r o p r i a t e  a n d  in a p p r o p r i a t e  c o n te x ts  r e l a t i v e  to  a  n e u t r a l  b a s e lin e , 

w h e r e a s  p e r ip h e r a l  p r o p e r t i e s  o n ly  d if f e r e d  f ro m  th e  c o n t ro l  c o n d itio n  a f t e r  

a p p r o p r ia t e  c o n te x ts .

T h e  r e s u l t s  of G re e n s p a n 's  s t u d y  a r e  s im i l a r  to  th o s e  of W h i tn e y  e t  a l  

(1985) a n d  B a r s a lo u  (1982), s u g g e s tin g  t h a t  in te g r a t io n  d o es  n o t  le a d  to  a n  

e n c o d in g  of o n ly  th o s e  a s p e c t s  of w o r d  m e a n in g  w h ic h  a r e  a p p r o p r ia t e  In  a  

g iv e n  s e n te n c e  c o n te x t .  R a th e r ,  c e n t r a l  o r  h ig h ly  d o m in a n t  p r o p e r t i e s  of 

w o r d  m e a n in g  a r c  a l w a y s  in s t a n t i a t e d  r e g a r d l e s s  of s e n te n c e  e m p h a s i s .  F o r 

lo w - d o m in a n t  o r  p e r ip h e r a l  p r o p e r t i e s ,  th e  c o n te x t a p p e a r s  to  d e t e r m in e  

w h a t  is  en co d e d  G r e e n s p a n 's  r e s u l t s ,  h o w e v e r ,  do  s h o w  a n  e f fe c t  of c o n te x t  

o n  th e  in t e g r a t io n  of h ig h  d o m in a n t  p r o p e r t i e s .  In  th e  a s s o c ia t io n  r a t i n g  t a s k  

G re e n s p a n  fo u n d  a  d i f f e r e n c e  b e tw e e n  a p p r o p r ia t e  a n d  in a p p r o p r i a t e  

c o n te x ts  fo r  c e n t r a l  p r o p e r t ie s .  In  th e  c u e d  r e c a l l  t a s k  a n d  th e  le x ic a l 

d e c is io n  t a s k  t h e r e  w a s  a  t r e n d  in  t h e  s a m e  d i r e c t io n  w h ic h  d id  n o t  r e a c h  

s t a t i s t i c a l  s ig n if ic a n c e  in  a l l  th e  t e s t s  T h is  su g g e s ts , t h a t  a l th o u g h  h ig h  

d o m in a n t  p r o p e r t i e s  m a y  be e n c o d e d  r e g a r d l e s s  of s e n te n c e  e m p h a s is ,  

c o n te x t  d o es  p la y  a  ro le  in  d e te r m in in g  t h e i r  r e l a t i v e  w e ig h t  o r  p r o m in e n c e  

in  th e  m e n ta l  r e p r e s e n t a t i o n  of th e  c o m p r e h e n d c r .

U n lik e  T a b o ss i a n d  J o h n s o n - L a i r d  (1980), G re e n s p a n  fo u n d  n o  e v id e n c e  in  

a n y  of h is  t a s k s  fo r  in h ib i t io n  of u n s e le c te d  p r o p e r t i e s .  To e x p la in  th i s ,  

G re e n s p a n  a r g u e s  t h a t  th e s e  a u t h o r s  u se d  a  n e u t r a l  b a s e l in e  c o n d itio n  w h ic h  

c o n ta in e d  th e  c r i t i c a l  p r im in g  w o r d  a n d  w h ic h  b y  d e f a u l t  m a y  h a v e  e lic ite d  

th e  c e n t r a l  m e a n in g  in  a  m o r e  c o n s is te n t  m a n n e r  t h a n  a n  in a p p r o p r i a t e  

c o n te x t .  G re e n s p a n  c o n c lu d e s , t h a t  a  s e n te n c e  c o n te x t  d o e s  n o t f a c i l i t a te  o r  

in h ib i t  i n a p p r o p r i a te  p r o p e r t i e s .  R a th e r ,  t h e  a c t iv a t io n  of p r o p e r t i e s  is  

a u to m a t i c  a n d  r e la te d  to  th e  p r e s e n c e  of a n  a p p r o p r ia t e  w o r d  in  th e  

s e n te n c e  If th e  s e n te n c e  c o n te x t  a s  a  w h o le  is  a lso  a p p r o p r i a t e  w i t h  r e s p e c t  

to  t h a t  p r o p e r ty ,  th e n  a d d i t io n a l  a c t iv a t io n  s e e m s  to  t a k e  p la c e
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In  c o n c lu s io n , s tu d ie s  h a v e  s h o w n  t h a t  u n a m b ig u o u s  w o r d s  u n d e rg o  a n  

in te g r a t io n  p ro c e s s  in  th e  f in a l  s ta g e s  of c o m p re h e n s io n ,  s u c h  t h a t  p r o p e r t i e s  

of m e a n in g  w h ic h  a r e  a p p r o p r ia te  in  th e  s e n te n c e  a r e  e n h a n c e d  c o m p a re d  to 

p r o p e r t ie s  w h ic h  a r e  in a p p ro p r ia te .  S e v e ra l  s tu d ie s  h a v e  d e m o n s t r a te d  t h a t  

d o m in a n t  p r o p e r t ie s  of w o r d  m e a n in g  a p p e a r  to  be p r e s e n t  in  th e  m e n ta l  

r e p r e s e n ta t io n  r e g a r d le s s  of th e  c o n te x t in  w h ic h  th e  w o r d  o c c u rs .  T h is  m a y  

be ta k e n  a s  e v id e n c e  s u p p o r t in g  th e  e x is te n c e  of a  c o n te x t- in d e p e n d e n t  s e t  of 

c o re  m e a n in g s  a s s o c ia te d  w i t h  w o r d s  I r r e s p e c t iv e  of w h e t h e r  th e y  o c c u r  in  

iso la tio n  o r  in  c o n te x t H o w e v e r , th e  w e ig h t  o r  p ro m in e n c e  of h ig h  d o m in a n t  

p r o p e r t i e s  in  th e  m e n ta l  r e p r e s e n ta t io n  m a y  r e f le c t  c o n te x tu a l  b ia s . F o r 

n o n d o m in a n t p r o p e r t ie s  th e  p a t t e r n  of a c t iv a t io n  d e p e n d s  c r u c i a l l y  on  th e  

c o n te x t, so  t h a t  o n ly  th o s e  p r o p e r t i e s  a p p r o p r ia te  to  a  g iv e n  c o n te x t a r e  

in s ta n t ia te d  in  th e  m e n ta l  r e p r e s e n ta t io n  of th e  s e n te n c e . ' ~

S tu d ie s  of th e  t im e  c o u rs e  a n d  m e c h a n is m s  in v o lv e d  in  a s s ig n in g  s e m a n t ic  

in te p r e ta t io n s  to  w o r d s  d u r in g  s e n te n c e  p ro c e s s in g  h a v e  fo u n d  s e v e r a l  

p a r a l le l s  b e tw e e n  th e  p ro c e s s in g  of a m b ig u o u s  a n d  u n a m b ig u o u s  w o r d s .  I t  

a p p e a r s  t h a t  a l l  p r o p e r t i e s  of m e a n in g , d o m in a n t  a s  w e ll  a s  n o n d o m in a n t,  

a r e  ac c e sse d  in i t i a l ly  a n d  th a t  se le c tio n  of th e  a p p r o p r ia te  m e a n in g  is  d u e  to  

a  p o s t- a c c e s s  in te g r a t io n a l  m e c h a n is m . T h e  n a t u r e  of th i s  m e c h a n is m  a n d  

i t s  r e la t io n  to  m o d e ls  of a u to m a t ic  a n d  a t t e n t io n a l  p ro c e s s in g  is  n o t 

c o m p le te ly  c le a r .  In  o n e  a c c o u n t (B a rs a lo u , 1962) h ig h  d o m in a n t  p r o p e r t ie s  

a r e  ac c e sse d  a u to m a t ic a l ly ,  w h e r e a s  lo w  d o m in a n t  p r o p e r t ie s  r e q u i r e  a 

m o re  c o n sc io u s  c a p a c i ty - l im i te d  m e c h a n is m  fo r  t h e i r  a c t iv a t io n .  In  a n o th e r  

a c c o u n t a ll  p r o p e r t ie s  a r e  a c t iv a te d  in i t ia l ly ,  a n d  a  p o s t- a c c e s s  p ro c e s s  is  

re s p o n s ib le  fo r  th e  in h ib it io n  of in a p p r o p r ia te  p r o p e r t ie s  w i th o u t  n e c e s s a r i ly  

en g ag in g  c o n sc io u s  o r  c o n tro l le d  p ro c e s s e s  ( W h itn e y  e t  a l . ,  1985). F in a l ly ,  it 

h a s  b een  su g g es ted  t h a t  th e  s e n te n c e  c a u s e s  a n  in c re a s e  in  th e  a c t iv a t io n  of 

a p p r o p r ia te  p r o p e r t i e s  a n d  t h a t  th i s  m a y  a p p ly  to  h ig h  d o m in a n t  p r o p e r t ie s  

a lso  (G re e n sp a n , 1986).
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2 3 I n te g r a t io n  of w o r d  m e a n in g  a n d  a p h a s ia

In te g ra t io n  a n d  c o n te x tu a l  e n co d in g  of w o r d  m e a n in g  h a s  n o t  b een  s tu d ie d  in  

a p h a s ia ,  b u t  s e e m s  e s p e c ia l ly  p e r t i n e n t  In  th e  c a s e  of p a t ie n t s  w h o  s h o w  

c o m p re h e n s io n  d if f ic u l t ie s  fo r  sp o k e n  o r  w r i t t e n  la n g u a g e . I n tu i t iv e ly ,  it 

s e e m s  t h a t  in te g r a t io n  of w o r d  m e a n in g  p r e s e n ts  so m e  d e m a n d s  w h ic h  

m ig h t p ro v e  d if f ic u l t  fo r  p o s te r io r  a p h a s ic s .  P ro m  a  p ro c e s s in g  p e rs p e c t iv e , 

in te g r a t io n  of w o r d  m e a n in g  r e q u i r e s  s e m a n t ic  p ro c e s s in g  a t  th e  s e n te n c e  

le v e l a n d  p r e s u m a b ly  p re s u p p o s e s  a n  a b i l i ty  to  a c c e s s  th e  fu l l  r a n g e  of 

p o ssib le  m e a n in g s  a s s o c ia te d  w i th  a  w o r d  I t  d i f f e r s  f ro m  r e la te d n e s s  

ju d g m e n ts  a n d  o th e r  m e ta l in g u is t ic  t a s k s  in  n o t d e m a n d in g  c o n sc io u s  a c c e s s  

a n d  m a n ip u la t io n  o r  iso la tio n  of th e s e  s e m a n t ic  p r o p e r t i e s  Y et, In  a d d itio n  

to  s e m a n t ic  a c t iv a t io n  in  th e  f o r m  of a u to m a t ic  s p re a d in g  a c t iv a t io n  te s te d  

in  p r im in g  s tu d ie s ,  th e  in te g r a t io n  p ro c e s s  a lso  d e p e n d s  on  a n  a b i l i ty  to  

s e le c t iv e ly  e m p h a s iz e  c o n te x tu a l ly  a p p r o p r ia te  p r o p e r t ie s  of m e a n in g , 

p o s s ib ly  a lso  th e  a b i l i ty  to  in h ib i t  i r r e l e v a n t  p ro p e r t ie s .

In  n o n f lu e n t  a p h a s ic s ,  c o m p re h e n s io n  is  f a i r l y  w e l l - p r e s e r v e d  b u t  

p ro d u c tio n  is  s lo w  a n d  'te le g r a p h ic ' in  s ty le .  T h e  g e n e ra l  v i e w  is  t h a t  th e se  

p a t ie n ts  s u f f e r  f ro m  a  s y n ta c t ic  d e f ic it  w h ic h  m a y  e n c o m p a s s  b o th  

p ro d u c t iv e  a n d  r e c e p t iv e  m o d a lit ie s  H o w e v e r , th e y  r e t a in  t h e i r  le x ic a l-  

s e m a n t ic  k n o w le d g e , a n d  a r c  ju d g e d  c a p a b le  of p a r t i a l l y  c o m p e n sa tin g  fo r  

t h e i r  s y n ta c t ic  d e f ic it  b y  in f e r r i n g  th e  m e a n in g  of s e n te n c e s  b a se d  on  th e i r  

re c o g n itio n  of in d iv id u a l  w o r d s  a n d  th e i r  ’r e a l - w o r l d ’ k n o w le d g e  of th e  

o r d i n a r y  r e la t io n s h ip s  b e tw e e n  people a n d  th in g s  (C a ra m a z x a  a n d  Z u r if ,

1976) O ne w o u ld  n o t e x p e c t th i s  g ro u p  to  s h o w  d e f ic ie n c ie s  in  c o n te x tu a l ly  

d e te r m in e d  e n co d in g  of w o r d  m e a n in g  in s o f a r  a s  le x ic a l in f e r e n c in g  d e p e n d s  

on th e  s a m e  c o g n itiv e  p ro c e s se s  u se d  b y  a n  a g r a m m a t lc  c o m p re h e n d e r  to  

in f e r  th e  o v e ra l l  m e a n in g  of a  s e n te n c e

T h e  p r e v a i l in g  p o s itio n  c o n c e rn in g  f lu e n t  o r  p o s te r io r  a p h a s ic s  is  t h a t  th e s e  

p a t ie n ts  h a v e  a  d e f ic it in  le x ic a l - s e m a n t ic  a b i l i t ie s  a n d  s e m a n t ic  o p e ra t io n s  

a t  th e  s e n te n c e  lev e l, w h i le  t h e i r  k n o w le d g e  of s y n ta x  is  r e l a t iv e ly  b e t te r  

p r e s e r v e d .  T h e  d a ta  p o in tin g  to  a  d e f ic it  in  w o r d  m e a n in g  in c lu d e  s e m a n t ic  

s u b s t i tu t io n  e r r o r s  in  p ro d u c tio n , d if f ic u l t ie s  in  w o r d  s o r t in g  a n d  w o r d  

c la s s i f ic a t io n  ta s k s ,  a n d  s e m a n t ic a l ly  d e te rm in e d  e r r o r s  on  te s t s  of s in g le
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w o r d  c o m p re h e n s io n . H o w e v e r , th e  d e m o n s t r a t io n  of p r im in g  b e tw e e n  

r e la te d  w o r d s  in  f lu e n t  a p h a s ic s ,  d e s p ite  th e  in a b i l i ty  of th e  s a m e  p a t ie n ts  to 

a p p r e c ia te  th e s e  w o r d  r e la t io n s  in  a  w o r d  s o r t in g  ta s k ,  su g g e s ts  t h a t  so m e 

of th e  c o m p re h e n s io n  p ro b le m s  of th e s e  p a t ie n ts  a r e  d u e  to  d e f ic i ts  in  th e  

o p e ra t io n s  in v o lv e d  in  a c c e s s in g  a n d  u s in g  l in g u is t ic  k n o w le d g e  r a t h e r  th a n  

a  d e f ic it  in  s e m a n t ic  k n o w le d g e  p e r  sc  T h u s , p o s te r io r  a p h a s ic s  a r e  s a id  to  

h a v e  p r e s e r v e d  a u to m a t ic  p ro c e s se s , b u t  h a v e  d if f ic u l t ie s  w i t h  c o n tro lle d  

p ro c e s se s . P ro m  th i s  p e r s p e c t iv e , p o s te r io r  a p h a s ic s  w o u ld  be ex p ec ted  to  

d e m o n s t r a te  p r im in g  e f fe c ts  d u e  to  a u to m a t ic  s p re a d in g  a c t iv a t io n  b e tw e e n  

th e  w o r d s  of th e  m e n ta l  lex icon . H o w e v e r , one w o u ld  p r e d ic t  th e m  to  h a v e  

d if f ic u lt ie s  w i t h  m o re  c o n tro lle d  ty p e s  of s e m a n t ic  p ro c e sse s . To th e  e x te n t  

t h a t  th e  c o n te x tu a l ly  d e te rm in e d  en co d in g  of w o r d s  r e q u i r e s  a n  in h ib it io n  of 

i r r e l e v a n t  m e a n in g s , a  s e le c tiv e  in c r e a s e  in  a c t iv a t io n  of sp ec if ic  p ro p e r t ie s ,  

o r  d e p e n d s  on m e c h a n is m s  of In fe re n c e  w h ic h  in v o lv e  a n  a t te n t io n a l  

c o m p o n e n t, one m ig h t e x p e c t th e s e  a p h a s ic s  to  h a v e  d if f ic u l t ie s  w i t h  th e  

in te g r a t io n  p ro c e s s  T h is  p re d ic t io n  is  in  a c c o rd a n c e  w i t h  P r ie d e r ic i ,  1983, 

w h o  h a s  p ro p o sed  th a t  c o m p re h e n s io n  p ro b le m s  of p o s te r io r  a p h a s ic s  a r e  a t  

th e  lev e l of h ig h e r  in te g r a t io n s )  p ro c e s se s . T h u s , th e  p r e s e r v a t io n  of 

a u to m a t ic  a c t iv a t io n  of w o r d  m e a n in g s  d e m o n s t r a te d  in  p r im in g  s tu d ie s  m a y  

co ex is t w i t h  in e f f ic ie n t  d a m p in g  of th e  s e m a n t ic  s y s te m  a n d  r e s u l t  in  

p ro b le m s  w i t h  in te g ra t io n  d u e  to  f a i l u r e  to  s u p p r e s s  i r r e l e v a n t  m e a n in g s  o r  

f a i l u r e  to  in h ib i t  o r  s e le c tiv e ly  e m p h a s iz e  a s p e c ts  of m e a n in g  In  a c c o rd a n c e  

w i t h  th e  c o n te x t

2 4 C o n c lu s io n s  a n d  o v e r v ie w  of th e  e m p ir ic a l  r e s e a r c h .

S tu d ie s  of in te g r a t iv e  p ro c e s s e s  in  n o r m a l  c o m p re h e n s io n  h a v e  d e m o n s t r a te d  

t h a t  o ne  a s p e c t  of h ig h e r  le v e l s e m a n t ic  p ro c e s s in g  is  th e  c o n te x tu a l  en co d in g  

of w o r d  m e a n in g . W o rd  m e a n in g s  a r c  in te g r a te d  in  th e  s e n te n c e s  in  w h ic h  

th e y  o c c u r ,  s u c h  th a t  s e m a n t ic  p r o p e r t ie s  of w o r d  m e a n in g  w h ic h  a r e  

a p p r o p r ia te  in  th e  c o n te x t  h a v e  a  m o re  p r o m in e n t  ro le  in  th e  m e m o r y  

r e p r e s e n ta t io n  of th e  s e n te n c e  th a n  do in a p p r o p r i a te  a s p e c ts  of m e a n in g . 

R ecen t s tu d ie s  of c o n te x tu a l  en co d in g  of w o r d  m e a n in g  in  n o r m a l  s u b je c t s  

h a v e  su g g e s te d  t h a t  th e  in te g r a t io n  p ro c e s s  h a s  d i f f e r e n t  c o n se q u e n c e s  fo r  

h ig h ly  a s s o c ia te d  a n d  w e a k ly  a s s o c ia te d  p r o p e r t i e s  of w o r d  m e a n in g ,
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r e f e r r e d  to  a s  'h ig h  d o m in a n t ' a n d  'lo w  d o m in a n t ' p ro p e r t ie s .  T h u s , it  h a s  

b een  p ro p o sed  t h a t  s e m a n t ic  f le x ib i l i ty  m a y  m a n if e s t  i t s e lf  e s p e c ia l ly  fo r  lo w  

d o m in a n t ,  s e m a n t ic a l ly  m o r e  p e r ip h e r a l ,  a n d  le s s  s t r o n g ly  a s s o c ia te d  a s p e c ts  

of w o r d  m e a n in g , w h e r e a s  h ig h  d o m in a n t  o r  s t r o n g ly  a s s o c ia te d  p ro p e r t ie s  

of a  w o r d  a r c  a l w a y s  in s ta n t ia te d  in  th e  m e n ta l  r e p r e s e n ta t io n  a f t e r  

re c o g n itio n  r e g a r d le s s  of th e  e m p h a s is  of th e  c o n te x t.  R e g a rd in g  th e  t im e  

c o u r s e  a n d  u n d e r ly in g  m e c h a n is m s  of c o n te x tu a l  en co d in g , a  m ode l s im i la r  

to  t h a t  of a m b ig u o u s  w o r d s  s e e m s  to  a c c o u n t fo r  th e  d a ta  : i .e .  b o th  h igh  

a n d  lo w  d o m in a n t  p r o p e r t ie s  a r e  a c c e sse d  in i t i a l ly  r e g a r d le s s  of c o n te x tu a l  

b ia s . At a  l a t e r  s ta g e  in  p ro c e s s in g  in a p p ro p r ia te  p r o p e r t ie s  of m e a n in g  a r e  

in h ib ite d  o r  d e a c t iv a te d ,  b u t  t h i s  a p p lie s  o n ly  to  lo w  d o m in a n t  p ro p e r t ie s ;  

h ig h  d o m in a n t  p r o p e r t i e s  r e m a in  a c t iv a te d  b u t  m a y  in c re a s e  in  a c t iv a t io n  if 

a p p r o p r ia te .  If f lu e n t  a p h a s ic s  h a v e  p ro b le m s  w i th  le x ic a l - s e m a n tic  

o p e ra t io n s  of a  m o re  c o n tro lle d  K ind a s  su g g es ted  ab o v e , I n te g ra t io n  o r  

p o s t- a c c e s s  s e le c tio n  p ro c e s s e s  m a y  be im p a ire d  in  th i s  g ro u p  a n d  m a y  

c o n t r ib u te  s ig n if ic a n t ly  to  t h e i r  c o m p re h e n s io n  p ro b le m s  a t  th e  s e n te n c e  

le v e l .

T h e  fo c u s  of th e  fo llo w in g  r e s e a r c h  is  on th e  p r e s e r v a t io n  of I n te g ra t io n  in  

a p h a s ic s  w i t h  f lu e n t  a n d  n o n f lu e n t  a p h a s ia .  A l a s h  is  n eed e d  w h ic h  is  

m e a n in g fu l  a lso  to  th e  a p h a s ic s ,  a n d  w h ic h  i n s u r e s  t h a t  s u b je c t s  p a y  

a t t e n t io n  to  th e  c o n te n t  of th e  s e n te n c e s  S eco n d ly , th e  t a s k  sh o u ld  be 

s e n s i t iv e  to  a  p o ssib le  d e f ic it  in  s e m a n t ic  p ro c e s se s  in  f lu e n t  a p h a s ic s  a s  th e y  

r e la t e  to  th e  c o n te x tu a l  e n co d in g  of w o r d  m e a n in g . F in a l ly ,  b e c a u se  of th e  

p o ssib le  im p o r ta n c e  of th e  s e m a n t ic  r e la t io n  b e tw e e n  th e  o b je c t w o r d  a n d  

th e  ta rg e t ,  th e  in v e s t ig a t io n  m u s t  c o n tro l  fo r p r o p e r ty  d o m in a n c e  o r  d eg ree  

of s e m a n t ic  a s s o c ia t io n  b e tw e e n  th e  o b je c t w o r d  a n d  i t s  a s s o c ia te d  p r o p e r ty .  

T h re e  s tu d ie s  w e r e  c a r r i e d  o u t to  e x a m in e  th e  en co d in g  of w o r d  m e a n in g  in  

s e n te n c e s  in  D a n ish  f lu e n t  a n d  n o n f lu e n t  a p h a s ic s .

E x p e r im e n t  no, 1,: C ollection  of n o r m s  fo r  s e m a n t ic  p r o p e r t i e s  of w o r d  

m e a n in e

A s e t  of D a n ish  n o r m s  of s e m a n t ic  p r o p e r t ie s  of w o r d  m e a n in g  w e r e  

co llec ted  fo r  s ix ty  c o m m o n  u n a m b ig u o u s  D a n ish  n o u n s  fo llo w in g  a  s im i ta r  

p ro c e d u re  to  th e  o n e  d e sc r ib e d  b y  A s h c ra f t  (l97fcb). D egree of a s s o c ia t io n  o r
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p r o p e r t y  d o m in a n c e  w a s  m e a s u r e d  in  t e r m s  of th e  n u m b e r  of s u b je c t s  

p ro v id in g  a  g iv e n  s e m a n t ic  p r o p e r t y  in  r e s p o n s e  to  a  t e s t  w o r d

E x p e r im e n t  n o . 2. : S tu d y  of t h e  i n t e g r a t io n  of h ig h  a n d  lo w  d o m in a n t  

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

A s e t  of s t im u l i  w a s  d ev e lo p e d  b a s e d  o n  a  s u b s e t  of t h e  w o r d s  In c lu d e d  in  

s t u d y  n o  1. T h e  w o r d s  w e r e  e m b e d d e d  in  s e n te n c e s  a n d  fo llo w e d  b y  e i t h e r  a 

h ig h  o r  lo w  d o m in a n t  p r o p e r t y  of th e  w o r d .  A p ro b e  d e c is io n  t a s k  w a s  u se d  

w h i c h  r e q u i r e d  s u b je c t s  to  p r e s s  a  y e s -  o r  n o - b u t to n  to  in d ic a te  w h e t h e r  a  

p ro b e  w o r d  h a d  a p p e a r e d  in  t h e  p re c e d in g  s e n te n c e .  T h e  p ro b e  w o r d  

d e s ig n a te d  e i t h e r  a  h ig h  o r  lo w  d o m in a n t  s e m a n t ic  p r o p e r t y  o f th e  o b je c t 

w o r d  a n d  w a s  a p p r o p r i a t e  o r  i n a p p r o p r i a t e  w i t h  r e s p e c t  to  th e  m e a n in g  

e m p h a s is e d  b y  th e  s e n te n c e  A M a c in to s h  c o m p u te r  w a s  u s e d  f o r  s t im u lu s  

p r e s e n ta t io n  a n d  r e s p o n s e  r e g i s t r a t io n .  A p p r o p r ia te ly  r e la te d  w o r d s  w e r e  

e x p e c te d  to  be  r e je c te d  m o r e  s lo w ly  t h a n  in a p p r o p r i a t e ly  r e la te d  w o r d s ,  a t  

l e a s t  f o r  lo w  d o m in a n t  p r o p e r t ie s .  R e sp o n se  la te n c ie s  a n d  e r r o r s  w e r e  

a n a ly s e d  in  a n a ly s e s  o f v a r i a n c e  fo llo w e d  b y  o r th o g o n a l c o m p a r is o n s  fo r  

in te g r a t io n  a n d  w o r d  le v e l en co d in g .

E x p e r im e n t  n o  3 S tu d y  of t h e  in t e g r a t i o n  o f h ig h  a n d  lo w  d o m in a n t  

p r o p e r t i e s  of w o r d  m e a n in g  in  D a n ish  a p h a s ic s  w i t h  f lu e n t  a n d  n o n f lu e n t  

f o r m s  of a p h a s ia

A c o r r e s p o n d in g  s tu d y  w a s  c a r r i e d  o u t w i t h  a p h a s ic  p a r t i c ip a n t s ,  w h o  w e r e  

c la s s i f ie d  in  t e r m s  of th e  B oston  D ia g n o s tic  A p h a s ia  E x a m in a t io n  a s  f lu e n t  o r  

n o n f lu e n t .  As a n  in c lu s io n  c r i t e r i o n  a l l  p a t i e n t s  h a d  to  d e m o n s t r a te  

s u f f ic ie n t  r e a d in g  s k i l l s  to  p e r f o r m  th e  t a s k  in  a  m e a n in g f u l  w a y .  T h e  fo c u s  

w a s  o n  w h e t h e r  f lu e n t  a p h a s ic s  w i t h  c o m p re h e n s io n  d if f ic u l t ie s  w e r e  

c a p a b le  of c o n te x tu a l  e n c o d in g  of w o r d  m e a n in g  R esp o n se  la te n c ie s  a n d  

e r r o r s  w e r e  a n a ly s e d  a s  fo r  n o r m a l  s u b je c t s .
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3. KXPEHIMKMT NO. 1

3 1 In tro d u c t io n

O ne d if f ic u l ty  in  e v a lu a t in g  r e s e a r c h  in  c o n te x tu a l  en co d in g  of d o m in a n t  a n d  

n o n - d o m in a n t  p r o p e r t ie s  of w o r d  m e a n in g  is  t h a t  s tu d ie s  h a v e  d if fe re d  in  

h o w  th e s e  p r o p e r t i e s  a r e  d e fin e d . S om e a u t h o r s  h a v e  d is t in g u is h e d  on  a n  

in tu i t iv e  b a s is  o r  h a v e  s u p p le m e n te d  a n  in tu i t i v e  d is t in c t io n  w i t h  

r c la te d n e s s  r a t i n g s  f r o m  a  s m a l l  n u m b e r  of ju d g e s , e .g . B a r s a lo u 's  

d is t in c tio n  b e tw e e n  con te x t- In d e p e n d e n t  a n d  c o n te x t-d e p e n d e n t  p ro p e r t ie s  

(B a rs a lo u , 1982). A n o th e r  s t r a t e g y  w a s  ad o p te d  b y  G re e n s p a n  (1986) w h o se  

d is t in c t io n  b e tw e e n  c e n t r a l  a n d  p e r ip h e r a l  p r o p e r t ie s  w a s  b a se d  on  th e  

p re s e n c e  o r  a b s e n c e  of o c c u r r e n c e  of a  g iv e n  p r o p e r ty  in  W e b s te r 's  T h i rd  

I n te r n a t io n a l  D ic t io n a ry . An e m p ir ic a l  b a s is  fo r  th e  d is t in c tio n  s u c h  a s  th e  

n o r m a t iv e  d a ta  g a th e r e d  b y  A s h c ra f t  (1976a) a n d  a lso  u ti l is e d  b y  W h itn e y  e t 

a l  (1985) s e e m s  p r e f e r a b le  P ro m  a  m e th o d o lo g ica l p o in t of v ie w  q u a n t i t a t iv e  

o p e ra t io n a l  d e f in i t io n s  a l lo w  c o m p a r is o n s  a c r o s s  s tu d ie s ,  a n d  f r o m  a 

th e o re t ic a l  p e r s p e c t iv e  th e  u s e  of e m p ir ic a l  n o r m s  of p r o p e r ty  d o m in a n c e  fo r  

w o r d s  p r e s e n te d  in  iso la tio n  p ro v id e s  a  v a l id  b a s e lin e  fo r  g a th e r in g  e m p ir ic a l  

d a ta  o n  c h a n g e s  o r  s h i f t s  in  th e  m e n ta l  r e p r e s e n ta t io n  of p r o p e r t i e s  of w o r d  

m e a n in g  d u e  to  in te g r a t io n  p ro c e s se s

S tu d ie s  of s e m a n t ic  p r o p e r t ie s  of w o r d  m e a n in g  o r  w o r d  a s s o c ia t io n  n o r m s  

a r e  n o t a v a i la b le  in  th e  D a n ish  la n g u a g e , e x ce p t fo r  B re d to ft (1987) w h ic h  

p ro v id e s  p sy ch o lo g ica l n o r m s  fo r  a  D a n ish  t r a n s l a t io n  of th e  W o rd  

A sso c ia tio n  T e s t d ev e lo p ed  b y  C.G. J u n g . A lth o u g h  n o r m s  of s e m a n t ic  

r e la te d n e s s  m a y  to  so m e  e x te n t  r e f le c t  g e n e ra l  e x p e r ie n c e  w i t h  th e  w o r ld  

a n d  i t s  o b je c ts , t h e r e  Is  l ik e ly  to  be c u l tu r a l  a n d  la n g u a g e -s p e c if ic  v a r ia t io n  

(C ra m e r ,  1966), w h ic h  m a k e s  i t  q u e s t io n a b le  to  u se  a  t r a n s l a t io n  of 

A m e ric a n  p r o p e r ty  n o rm s ,  e .g . th e  n o r m s  of A s h c ra f t  (1976a), in  a  s tu d y  of 

in te g r a t io n  of w o r d  m e a n in g  b y  D a n ish  s u b je c ts .  C o n se q u e n tly , e x p e r im e n t  

no. 1 w a s  u n d e r ta k e n  to  co llec t s e m a n t ic  n o r m s  of p r o p e r ty  d o m in a n c e  f ro m  

D a n ish  s u b je c ts .
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3 2 Mtthfld
3 2 1 S u b je c ts

T h e  s u b je c t s  w e r e  v o lu n t e e r s  d r a w n  f r o m  s tu d e n t s  a n d  s e c r e t a r i a l  s t a f f  in  

t h e  S p eech  a n d  H e a r in g  a n d  A pp lied  L in g u is t ic s  D e p a r tm e n t  a t  th e  U n iv e r s i t y  

of C o p en h ag e n , s t u d e n t s  a t  a  p r a c t i c a l - t e c h n i c a l  sc h o o l, a n d  s tu d e n t s  a n d  

f a c u l ty  a t  a  h ig h  sc h o o l. A lto g e th e r , o n e  h u n d r e d  q u e s t io n n a i r e s  w e r e  f ille d  

o u t  b y  th e  p a r t i c ip a t in g  s u b je c ts ,  b u t  s o m e  in d iv id u a ls  a g re e d  to  f i l l  o u t 

m o r e  t h a n  on e . S ix ty - f iv e  of th e  q u e s t io n n a i r e s  w e r e  f i l le d  o u t  b y  w o m e n  

a n d  t h i r t y - f i v e  b y  m e n .  T h e  ag e  of th e  s u b je c t s  r a n g e d  f r o m  16 to  65 y e a r s  

of ag e  : 16 q u e s t i o n n a i r e s  w e r e  f il le d  o u t  b y  s u b je c t s  b e tw e e n  16 a n d  20 

y e a r s  of age, 28 q u e s t io n n a i r e s  b y  s u b je c t s  b e tw e e n  21 a n d  30 y e a r s  of age ,

34 q u e s t io n n a i r e s  b y  s u b je c t s  b e tw e e n  31 a n d  45 y e a r s  of ag e , a n d  22 

q u e s t io n n a i r e s  b y  s u b je c t s  a b o v e  45 y e a r s  of age.

3.2.2 stim u li
S ix ty  w o r d s  w e r e  s e le c te d  fo r  in c lu s io n  in  th e  e x p e r im e n t .  All t h e  w o r d s  

w e r e  c o m m o n  c o n c re te  u n a m b ig u o u s  r e f e r e n t i a l  n o u n s  a n d  be longed  to  a  

v a r i e t y  of s e m a n t ic  c a te g o r ie s  in c lu d in g  a n im a ls ,  n a t u r a l  o b je c ts  (egg, te e th ,  

t r e e ) ,  m a n - m a d e  o b je c ts  ( b la n k e t ,  co ffee , sc h o o l) , o r  p la c e s  (b e a c h , w o o d ). 

T h e  s ix ty  w o r d s  u s e d  a s  e x p e r im e n ta l  i t e m s  a r e  s h o w n  in  A p p en d ix  A.

3 .2  3 P ro c e d u re

T h e  p r o c e d u r e  fo r  o b ta in in g  p r o p e r ty  n o r m s  fo llo w e d  th e  p r in c ip le s  d e s c r ib e d  

in  A s h c r a f t  ( l9 7 6 b ) . As in  A s h c r a f t ’s  s t u d y  s u b je c t s  w e r e  i n s t r u c t e d  to  

p r o v id e  re s p o n s e s  w h i c h  th e y  ju d g e d  to  be  i m p o r t a n t  f o r  u n d e r s t a n d i n g  th e  

m e a n in g  of t h e  w o r d .  T h e  m e th o d  d i f f e r s  f r o m  a  w o r d  a s s o c ia t io n  t a s k  in  

t h a t  s u b je c t s  a r e  e n c o u ra g e d  to  p ro d u c e  s e m a n t ic a l ly  a s s o c ia te d  w o r d s  

r a t h e r  th a n  f r e e - a s s o c ia te  in  re s p o n d in g  To e m p h a s iz e  th i s ,  s u b je c t s  w e r e  

a ls o  a s k e d  to  r a t e  e a c h  r e s p o n s e  o n  a  s c a le  f r o m  1 to  3 p o in ts  a c c o rd in g  to  

h o w  I m p o r t a n t  i t  w a s  f o r  u n d e r s t a n d in g  th e  m e a n in g  of th e  e x p e r im e n ta l  

i t e m

F iv e  q u e s t io n n a i r e s  w e r e  c o n s t r u c te d  e a c h  c o n ta in in g  12 d i f f e r e n t  w o r d s .  At 

t h e  h e a d  of e a c h  q u e s t io n n a i r e  w e r e  w r i t t e n  i n s t r u c t io n s  to  l i s t  a s  m a n y
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o th e r  w o r d s  u p  to  te n  a s  o ne  co u ld  th in k  of w h ic h  d e s c r ib e d  p r o p e r t ie s  of 

th e  m e a n in g  of th e  e x p e r im e n ta l  i te m  o r  w e r e  im p o r ta n t  to  u n d e r s ta n d in g  

i t s  m e a n in g  An e x a m p le  w a s  p re s e n te d  w i th  a n  a s so c ia te d  s e t  of p ro p e r t ie s  

a n d  r a t in g s .  S u b je c ts  w e r e  p ro v id e d  w i t h  a  q u e s t io n n a ir e  a n d  th e  

in s t r u c t io n s  w e r e  r e a d  a lo u d  to  th e m  a n d  e x p la in e d  a s  n e c e s s a r y .  A m ple 

t im e  w a s  a llo w e d  fo r  th e  c o m p le tio n  of th e  q u e s t io n n a i r e  (15 m in u te s  to h a lf  

a n  h o u r ) .

E ach  q u e s t io n n a i r e  w a s  filled  o u t b y  20 s u b je c t s  (so m e  s u b je c t s  s a w  o n ly  

one, so m e  s a w  a ll f iv e ) .  T he n o r m s  w e r e  e s ta b l is h e d  b y  d e te r m in in g  th e  

f r e q u e n c y  w i th  w h ic h  a  g iv e n  w o r d  w a s  p ro v id e d  a s  a  r e s p o n s e  a c r o s s  th e  

s u b je c ts  F u r th e r m o r e ,  th e  a v e ra g e  r a t i n g  i t  re c e iv e d  w a s  e s ta b l is h e d  T he  

re s p o n s e  f r e q u e n c y  a n d  a v e ra g e  r a t i n g  w e r e  c a lc u la te d  fo r  a  g iv e n  s e m a n t ic  

m o rp h e m e , i r r e s p e c t iv e  of d if f e re n c e s  in  th e  d e r iv a t io n a l  o r  in f le c tio n a l 

f o rm  p ro v id e d  b y  th e  s u b je c t

3 3 Results
S u b je c ts  h a d  n o  d if f ic u l ty  in  do ing  th e  t a s k .  E ach  s u b je c t  p ro v id e d  a n  a v e ra g e  

of 7 4 p r o p e r t i e s  in  re s p o n s e  to  e a c h  s t im u lu s  w o rd .  A lto g e th e r , th e  s ix ty  

e x p e r im e n ta l  i t e m s  e lic ite d  8690 s e m a n t ic  p ro p e r t ie s ,  o r  a n  a v e r a g e  of 148 p e r  

w o rd .  F or e a c h  of th e  s ix ty  s t im u lu s  w o r d s ,  b e tw e e n  o n e  a n d  e ig h t 

p r o p e r t ie s  w e r e  p ro v id e d  b y  3SX o r  m o re  of th e  s u b je c ts ,  so t h a t  a  p r o p e r ty  

d o m in a n c e  h i r a r c h y  co u ld  be e s ta b l is h e d  b a se d  on  re s p o n s e  f r e q u e n c y  a c ro s s  

s u b je c ts .  T h e  r e s u l t s  of th e  n o r m a t iv e  s tu d y  a r e  p re s e n te d  in  A ppend ix  B.

For e a c h  e x p e r im e n ta l  i te m  is  l is te d  th e  to ta l  n u m b e r  of s e m a n t ic  p r o p e r t ie s  

a c ro s s  s u b je c t s  w h ic h  w e r e  g iv e n  in  r e s p o n s e  to  t h a t  w o r d .  F u r th e r m o r e ,  

th e  ta b le  p r e s e n ts  th o se  p r o p e r t i e s  w h ic h  w e r e  g iv e n  a s  a  re s p o n s e  b y  35* o r  

m o re  of th e  s u b je c ts ,  th e i r  f r e q u e n c y  in  p e r c e n t  a c r o s s  s u b je c ts  a n d  a v e ra g e  

r e la te d n e s s  r a t i n g

3 4 D iscu ssio n

T h e  g e n e ra l  o u tc o m e  of th e  e x p e r im e n t  is  s im i la r  to  th e  n o r m a t iv e  p r o p e r ty  

s tu d y  b y  A s h c ra f t  (1976a) T h u s , s u b je c t s  of d i f f e r e n t  ag es  w i t h  v a r y in g  

e d u c a tio n a l  b a c k g ro u n d s  w e r e  c a p a b le  of g e n e ra t in g  s e m a n t ic  p r o p e r t ie s  of
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w o r d  m e a n in g  w h ic h  a llo w e d  th e  fo r m a t io n  of a  p r o p e r ty  d o m in a n c e  

h i e r a r c h y .  T he  re s p o n s e s  in c lu d e d  b o th  p e ro e p tu a l  (e .g . 'b a l l - r o u n d ')  a n d  

f u n c t io n a l  a t t r i b u t e s  (e .g . 'b a l l - b o u n c e ’)  a s  w e ll  a s  a s s o c ia te d  c o n c e p ts  o r  

o b je c ts  ( 'b a l l - g o a l ')  A p r e l i m i n a r y  in s p e c tio n  of th e  d o m in a n t  p ro p e r t ie s  

g e n e ra te d  b y  D a n ish  s u b je c t s  to  w o r d s  w h ic h  a lso  o c c u r r e d  in  A s h c r a f t 's  

s tu d y  d id  n o t su g g e s t a  v e r y  c lo se  c o r re s p o n d e n c e  b e tw e e n  th e  A m e r ic a n  a n d  

D a n ish  n o r m s .  U sin g  a  s e t  of D a n ish  n o r m s  is  th e r e f o r e  m u c h  to  be p r e f e r r e d  

to  a  t r a n s l a t i o n  of A m e r ic a n  n o r m s  in  a  D a n is h  s tu d y  of c o n te x tu a l  e f fe c ts  on 

d o m in a n t  a n d  n o n d o m in a n t  p r o p e r t ie s  of w o r d  m e a n in g .
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4. EXPEB1MENT NO. 2

4.1 In tro d u c t io n

E x p e r im e n t no. 2 w a s  u n d e r t a k e n  to  e x a m in e  in te g r a t io n  of w o r d  m e a n in g  

in  n o r m a l  D a n ish  s u b je c ts .  T h e  p u rp o s e  w a s  to  r e p l ic a te  p r e v io u s  r e s e a r c h  

w i t h  E n g lis h -s p e a k in g  s u b je c t s  s h o w in g  s e m a n t ic  in te g r a t io n ,  w h i le  

d ev e lo p in g  a  d i f f e r e n t  m e th o d o lo g y  t h a t  cou ld  be a d a p te d  to  a p h a s ic  s u b je c ts

In  o r d e r  to  e x a m in e  in te g r a t io n  a  m e th o d  is  n eed e d  w h ic h  is  s e n s i t iv e  to  th e  

in te g r i ty  a n d  c o m p le te n e s s  of th e  m e n ta l  r e p r e s e n ta t io n s  b e in g  fo rm e d  in  th e  

c o m p re h e n s io n  p ro c e s s  S e v e ra l  r e q u i r e m e n t s  m u s t  be  fu lf i l le d  r e g a rd in g  th e  

s t im u l i  a n d  th e  n a t u r e  of th e  ta s k .  S u ccess , i .e  th e  p re s e n c e  of a n  

in te g r a t io n  e ffec t, sh o u ld  be a t t r i b u t a b l e  to  s e m a n t ic  p ro c e s se s  in v o lv in g  th e  

r e la t io n s h ip  b e tw e e n  a  w o r d  a n d  th e  s e n te n c e  c o n te x t a s  a  w h o le  r a t h e r  

th a n  p r im in g  b e tw e e n  in d iv id u a l  w o r d s .  F u r th e r m o r e ,  if th e  c a p a c i ty  fo r  

in te g ra t io n  in  n o r m a l  a n d  a p h a s ic  s u b je c ts  is  to  be c o m p a re d , f a i l u r e  on th e  

p a r t  of a p h a s ic s  to  s h o w  a n  in te g ra t io n  e ffe c t sh o u ld  be a t t r i b u t a b l e  to  

p ro b le m s  in  c o n te x tu a l  en co d in g  r a t h e r  t h a n  p ro b le m s  w i th  r e c o v e r in g  

g r a m m a t ic a l  s t r u c t u r e  o r  re c o g n iz in g  r a r e  a n d  d if f ic u lt  w o r d s ,  g e n e ra l  

m e m o r y  l im i ta t io n s  o r  d if f ic u lt ie s  in  p ro d u c in g  a n  a d e q u a te  v e r b a l  re s p o n s e  

C o n se q u e n tly , th e  s t im u l i  d ev e lo p ed  to  e x a m in e  in te g ra t io n  w o u ld  h a v e  to 

c o n s is t of s h o r t  s e n te n c e s  c o n s tr u c te d  f ro m  f r e q u e n t  w o r d s  w h ic h  m ig h t be 

ex p ec ted  to  be w e ll  w i t h i n  th e  v o c a b u la r y  r a n g e  of a  n o r m a l  a d u l t .  All 

s e n te n c e s  sh o u ld  be a c t iv e  s u b je c t - v e r b - o b je c t  (SVO) s e n te n c e s  w i th  

s e m a n t ic a l ly  i r r e v e r s i b le  s u b je c t s  a n d  o b je c ts , so t h a t  th e  s e n te n c e s  w o u ld  

be c o m p re h e n s ib le  a lso  fo r  a g r a m m a t ic  s u b je c t s  in c a p a b le  of u s in g  s y n ta c t ic  

In fo rm a t io n  to  c o n s t r u c t  a  c o n c e p tu a l r e p r e s e n ta t io n  (c f  se c tio n  1 .5 .2 ).

C o n c e rn in g  th e  ta s k ,  s e v e r a l  of th e  m e th o d s  p r e v io u s ly  u se d  to  te s t  

in te g r a t io n  in  n o r m a l  s u b je c t s  pose  d e m a n d s  on la n g u a g e  o r  m e m o r y  

c a p a c i ty  w h ic h  m a n y  a p h a s ic s  m a y  n o t be a b le  to  m e e t fo r  r e a s o n s  

u n r e la te d  to  a n y  d e f ic it  in  h ig h e r  o r d e r  c o m p re h e n s io n  p ro c e s se s . One 

e x a m p le  is  th e  cu ed  s e n te n c e  r e c a l l  ta s k ,  w h e r e  th e  s u b je c t  is  r e q u i r e d  to 

r e m e m b e r  a n d  re p ro d u c e  a  p r e v io u s ly  h e a r d  o r  r e a d  s e n te n c e  L o n g - te rm
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m e m o r y  d is tu r b a n c e s ,  w o r d  f in d in g  d if f ic u l ty ,  o r  p ro b le m s  w i t h  p ro d u c in g  

s e n te n c e s  m a y  a ll i n t e r f e r e  w i t h  th e  a p h a s ic s ’ a b i l i ty  to  p ro v id e  a n  a d e q u a te  

r e s p o n s e

T h e  S tro o p  color n a m in g  ta sk , a lso  p r e s e n t s  p ro b le m s  b e c a u se  of th e  

d if f ic u l ty  of so m e  a p h a s ic s  in  in i t ia t in g  a  f a s t  o r a l  r e s p o n s e  o r  In  p ro v id in g  a  

c o r r e c t  co lo r la b e l w i th o u t  p a r a p h a s ic  e r r o r .  T h e  le x ic a l d ec is io n  task , a v o id s  

m a n y  of th e s e  d if f ic u lt ie s  a n d  h a s  b een  u se d  s u c c e s fu l ly  w i t h  a p h a s ic s  in  

s tu d ie s  of p s y c h o lin g u is tic  p ro c e s s e s  s u c h  a s  p r im in g  (e .g . B lu m ste in ,

M ilberg , a n d  S h r i e r ,  19B2). H o w e v e r , w h e n  th i s  m e th o d  is  a p p lie d  to  s tu d y  

s e n te n t ia l  e ffe c t on  w o rd  m e a n in g , th e  s e n te n c e  w h ic h  p re c e d e s  th e  ta r g e t  

w o r d  h a s  n o  p u rp o s e  of i t s  o w n  in  r e la t io n  to  th e  s u b je c t 's  ta s k .  In  o r d e r  to  

i n s u r e  t h a t  s u b je c ts  p a y e d  a t te n t io n  to  th e  s e n te n c e , th e  p a r t i c ip a n t s  in  

s tu d ie s  w i th  n o r m a l  s u b je c ts  h a v e  b een  a s k e d  to  r e p e a t  th e  s e n te n c e  a f t e r  

th e  lex ica] d ec isio n  U n f o r tu n a te ly ,  th i s  te c h n iq u e  c a n n o t  be u se d  w i th  

a p h a s ic s  fo r  r e a s o n s  s im i la r  to  th o s e  d e s c r ib e d  fo r  th e  cu ed  s e n te n c e  re c a ll  

t a s k

A n o th e r  s e t  of m e th o d s  w h ic h  h a v e  b een  u se d  to  te s t  In te g ra t io n  in  n o r m a l  

s u b je c ts  is  r e la te d n e s s  ju d g m e n t  a n d  p r o p e r ty  v e r if ic a t io n .  B oth  t a s k s  m ig h t 

be a d a p te d  fo r  u s e  w i t h  a p h a s ic  s u b je c t s  b u t  th e  o b je c tio n  c a n  be r a is e d  t h a t  

th e y  im p o se  a d d it io n a l  In te l le c tu a l  d e m a n d s  c o m p a re d  to  th e  n o r m a l  

c o m p re h e n s io n  p ro c e s s . T h u s , th e  s u b je c t  is  r e q u i r e d  to  m a k e  a  c o n sc io u s  

ju d g m e n t  a b o u t th e  s e m a n t ic  r e la t io n s h ip  b e tw e e n  a  s e n te n c e  a n d  a  w o r d  o r  

a b o u t th e  t r u t h  v a lu e  of a  l in g u is t ic  s ta t e m e n t  As d is c u s s e d  in  se c tio n  1 5  6 

i t  m a y  be r e a s o n a b le  to  d is t in g u is h  b e tw e e n  c o m p re h e n s io n  a s  a n  im m e d ia te  

p o s t - p e r c e p tu a l  lev e l, w h e r e  th e  o u tc o m e  of p ro c e s s e s  is  a v a i la b le  to  

c o n s c io u sn e s s  a n d  m e ta l in g u is t ic  in tro s p e c t io n  a s  a  m o re  com p lex  p ro c e s s  

r e q u i r in g  e x p lic it m a n ip u la t io n  of l in g u is t ic  r e p r e s e n ta t io n s .

T h e  m e th o d  d ev e lo p ed  a n d  u s e d  in  th i s  e x p e r im e n t  does n o t r e q u i r e  s u b je c ts  

to  m a k e  e x p lic it  e v a lu a t io n s  of l in g u is t ic  s t im u l i  o r  to  p ro d u c e  a  v e r b a l  

re sp o n se . T h e  p ro b e  d ec is io n  m e th o d  h a s  b een  u se d  in  p sy c h o lin g u is tic  

r e s e a r c h  w i t h  n o r m a l  s u b je c t s  to  p ro v id e  d a ta  a b o u t th e  p ro c e s s in g  a n d
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m e m o r y  r e p r e s e n ta t io n  of sp ec if ic  e le m e n ts  in  s e n te n c e s  (C a i rn s  e t a l ,

1981), a n d  th e  r e s e a r c h  in d ic a te s  t h a t  i t  is  m o re  s e n s i t iv e  to  th e  c o n te x tu a l ly  

in te g ra te d  r e p r e s e n ta t io n  of th e  s e n te n c e  th a n  to  i t s  s u r f a c e  s t r u c t u r e .

T h e  ta s k  u se d  in  th i s  s tu d y  to  t e s t  in te g r a t io n  r e q u i r e d  th e  s u b je c t  to  r e a d  a 

s h o r t  s e n te n c e  (o f 3 to  4 w o r d s )  fo llo w in g  w h ic h  a  p ro b e  w o r d  w a s  

p re s e n te d .  T h e  s u b je c t  h a d  th e n  to  dec id e  w h e t h e r  o r  n o t th e  p ro b e  h a d  

o c c u r r e d  in  th e  p re c e d in g  s e n te n c e . L a te n c ie s  a n d  e r r o r s  w e r e  re c o rd e d  a n d  

p ilo t s tu d ie s  h a d  s h o w n  t h a t  w i t h  a n  i n t e r - s t i m u l u s - i n t e r v a l  of 900 

m illis e c o n d s  b e tw e e n  th e  s e n te n c e  a n d  th e  p ro b e , n o r m a l  s u b je c t s ' p ro b e  

r e je c t io n  t im e s  w e r e  r e l i a b ly  In f lu e n c e d  b y  th e  s e m a n t ic  r e la t io n  b e tw e e n  

th e  p ro b e  a n d  th e  s e n te n c e . T h u s , th e  t im e  ta k e n  to  d ec id e  t h a t  a  w o r d  d id  

n o t o c c u r  in  th e  p re c e d in g  s e n te n c e  w a s  lo n g e r  if th e  w o r d  w a s  s e m a n t ic a l ly  

r e la te d  to  th e  m e a n in g  of th e  s e n te n c e  T h e  m e c h a n is m  m a y  b e  e x p la in e d  

w i t h i n  th e  f r a m e w o r k  of T u lv in g 's  e n co d in g  s p e c if ic ity  h y p o th e s is  (T u lv in g  

a n d  T h o m so n , 1973). A cco rd ing  to  th e  h y p o th e s is  th e  e f f ic ie n c y  of a  s e n te n c e  

r e c a l l  c u e  is  d e te rm in e d  b y  i t s  o v e r la p  w i t h  th e  m e m o r y  t r a c e  of th e  

s e n te n c e  to  be re c a lle d . By e x te n s io n , in  a  p ro b e  d ec is io n  t a s k  w h e r e  th e  

s u b je c t  h a s  to  d ec ide  t h a t  a  w o r d  d id  n o t o c c u r  in  th e  p re c e d in g  s e n te n c e , a 

s e m a n t ic  o v e r la p  b e tw e e n  th e  p ro b e  a n d  th e  s e n te n c e  o u g h t to  s lo w  d o w n  

d ec is io n  t im e s

T h e  s u b je c t  w a s  s e a te d  a t  a  c o m p u te r  u s in g  tw o  f in g e r s  on th e  le f t  h a n d  fo r  

re sp o n d in g  b y  p r e s s in g  a  y e s -  o r  n o - k e y .  T h e  s e n te n c e s  w e r e  p r e s e n te d  on  

th e  s c r e e n  a n d  r e m a in e d  in  v ie w  fo r  a  fix ed  p e r io d  of 7 .3  s e c o n d s  W h e n  th e  

s e n te n c e  d is a p p e a re d ,  t h e r e  w a s  a  900 m illise c o n d  in t e r v a l  b e fo re  th e  p ro b e  

w o r d  a p p e a re d . A v is u a l  p r e s e n ta t io n  of s e n te n c e  a s  w e ll  a s  p ro b e  w a s  u sed  

T h u s , p o ss ib le  d e fe c ts  in  p h o n e m ic  h e a r in g  o u g h t n o t to  in t e r f e r e  w i th  

s e m a n t ic  p ro c e s s in g  a n d  in te g ra t io n  (c f s e c tio n  1 2 )  D if fe re n c e s  in  re a d in g  

c a p a c i ty ,  h o w e v e r ,  m ig h t be ex p ec ted  to  in f lu e n c e  a p h a s ic  s u b je c t s ' a b i l i ty  to  

s h o w  c o n te x tu a l  enco d in g . To c o n t ro l  fo r  th i s ,  a p h a s ic  s u b je c t s  h a d  to  

d e m o n s t r a te  a d e q u a te  r e a d in g  s k i l l s  on  a s e t  of re a d in g  p r e te s t s  b e fo re  th e y  

w e r e  in c lu d e d  in  th e  e x p e r im e n t  D iff ic u ltie s  w i t h  s h o r t - t e r m  m e m o r y  

s to ra g e  m ig h t be exp ec ted  to  le ad  to  m o re  e r r o r s  r e g a rd le s s  of th e  s u b je c t s '
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c a p a c i ty  fo r  c o n te x tu a l  en co d in g , b u t  o u g h t n o t to  a f f e c t  th e  in te g ra t io n  

p ro c e s s  p e r  sc , s in c e  a m p le  t im e  w a s  a llo w e d  fo r  c o m p re h e n s io n  w h i le  th e  

s e n te n c e  r e m a in e d  In  v ie w .

E x p e r im e n ta l  i t e m s  w e r e  s e le c te d  f r o m  th e  n o r m a t iv e  e x p e r im e n t .  To s e r v e  

a s  p ro b e s , a  h ig h  d o m in a n t  a n d  lo w  d o m in a n t  p r o p e r ty  w e r e  se le c te d  fo r  

e a c h  i te m , w h ic h  r e f e r r e d  to  d i f f e r e n t  a s p e c ts  of i t s  m e a n in g . E x p e r im e n ta l  

i t e m s  w e r e  th e n  e m b ed d ed  a s  th e  f in a l  w o r d  in  a  p a i r  of S V O -se n te n c e s  

w h ic h  e m p h a s iz e d  th e  d i f f e r e n t  a s p e c ts  of m e a n in g  e x p re s s e d  b y  th e  tw o  

p ro p e r t ie s .  S e n te n c e -p ro b e  c o m b in a tio n s  w e r e  c o n s tr u c te d  s u c h  th a t  e a c h  

p ro b e  o c c u r r e d  o n ce  p re c e d e d  b y  th e  s e n te n c e  c o n te x t w h ic h  w a s  a p p r o p r ia te  

to  i t s  m e a n in g  a n d  o n ce  p re c e d e d  b y  a  s e n te n c e  w h ic h  w a s  in a p p ro p r ia te .  As 

a n  u n r e la te d  c o n tro l  co n d itio n , a  n e u t r a l  s e n te n c e  w a s  c o n s tru c te d ,  in  

w h ic h  th e  e x p e r im e n ta l  i te m  of th e  a p p r o p r ia te  s e n te n c e  w a s  r e p la c e d  b y  

w o r d s  m a tc h e d  in  f r e q u e n c y  a n d  u n r e la te d  to  th e  ta rg e t .  T h e  s a m e  

s e n te n c e s  s e r v e d  b o th  a s  a p p r o p r ia te  a n d  in a p p r o p r i a te  c o n te x ts  a n d  th e  

v e r b  f ro m  th e  a p p r o p r ia te  c o n te x t w a s  r e ta in e d  in  th e  u n r e la te d  c o n tro l 

c o n d itio n , so  t h a t  c o m p le x ity  of v e r b - a r g u m e n t  s t r u c t u r e  (o r  s y n ta c t ic  

s u b c a te g o r iz a t io n )  d id  n o t d i f f e r  b e tw e e n  c o n d itio n s . T h u s , ty p e  of s e n te n c e  

c o n te x t ( a p p r o p r ia te ,  in a p p ro p r ia te ,  a n d  u n r e la te d  c o n t ro l )  w a s  fu l ly  

c ro s s e d  w i t h  d e g re e  of a s s o c ia t io n  of th e  p ro b e  w o r d  (h ig h  a n d  lo w  d o m in a n t 

p r o p e r ty )  g iv in g  s ix  e x p e r im e n ta l  c o n d itio n s  a s  i l lu s t r a t e d  in  ta b le  1.

As th e  e x a m p le  i l lu s t r a t e s ,  th e  a p p r o p r ia te  a n d  in a p p r o p r ia te  s e n te n c e s  b o th  

in c lu d e  a  w o r d ,  w h ic h  is  r e la te d  to  o r  a s s o c ia te d  w i t h  th e  fo llo w in g  p ro b e  

w o r d  ( 'w l n d o w '- 'g l a s s '  o r  'w in d o w '- 's i l l* ) .  In  th e  u n r e la te d  c o n d itio n s  th e  

s e n te n c e s  e n d  in  a  w o r d  w h ic h  is  n o t r e la te d  to  th e  p ro b e  ( 'c a r ' - 'g l a s s '  o r 

'c o u c h * - 's i l l ') .  In  th e  a p p r o p r ia te  c o n d itio n s  th e  s e n te n c e  e m p h a s iz e s  a  

p r o p e r ty  of th e  m e a n in g  of th e  e x p e r im e n ta l  i te m  w h ic h  is  c o n g ru e n t  w i th  

th e  fo llo w in g  p ro b e  w o rd .  In  th e  in a p p r o p r i a te  c o n d itio n s  a  d i f f e r e n t  

p r o p e r ty  is  e m p h a s iz e d  w h ic h  Is n o t c o n g r u e n t  w i t h  th e  fo llo w in g  p ro b e  

w o r d  D iffe re n c e s  in  p ro b e  d ec is io n  la te n c ie s  a l lo w  in f e r e n c e s  a b o u t th e  

s p e c if ic ity  o r  lev e l of s e m a n t ic  en co d in g  of th e  w o r d s  in  th e  p re c e d in g  

c o n te x t. T h e  m e th o d  is  in te n d e d  to  a s s e s s  th e  d e g re e  of s e m a n t ic  re s o lu t io n
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T ab le  1

E x a m p le  of S tim u li  in  E x p e r im e n t  2

C o n d itio n C o n tex t P ro b e

High d o m in a n t  /A p p ro p r ia te D re n g e n e  s m a d r e d e  v in d u e t  
The b o y s  s m a s h e d  th e  w in d o w

g la s se t
g la s s

H igh d o m in a n t  / i n a p p r o p r i a t e K v in d en  s a d  i v in d u e t
T he w o m a n  s a t  in  th e  w in d o w

g la s se t
g la s s

High d o m in a n t  /U n r e la te d D re n g e n e  s m a d r e d e  v o g n e n  
T he h o y s  s m a s h e d  th e  c a r

g la s se t
g la s s

L ow  d o m in a n t/A p p ro p r ia te K v in d e n  sa d  i v in d u e t  
T he w o m a n  s a t  in  th e  w in d o w

K a rm e n  
w in d o w  s i l l

L ow  d o m in a n t / in a p p r o p r ia te D re n g e n e  s m a d r e d e  v in d u e t  
T h e h o y s  s m a s h e d  th e  w in d o w

K a rm e n  
w in d o w  s i l l

L o w  d o m in a n t /U n re la te d K v in d en  sa d  i so fa e n  
T he w o m a n  s a t  in  th e  cou ch

K a rm e n
w in d o w  s i l l
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of w h ic h  n o r m a l  s u b je c t s  a n d  a p h a s ic s  w i t h  d i f f e r e n t  c lin ic a l p a t t e r n s  of 

c o m p re h e n s io n  p ro b le m s  a r c  cap a b le .

(1 ) in te g r a t io n  le v e l en co d in g

In te g r a t io n  is  e x a m in e d  b y  c o m p a r in g  p ro b e  d ec is io n  la te n c ie s  o r  e r r o r s  to 

th e  s a m e  p ro b e  w o r d s  p re c e d e d  b y  a p p r o p r ia te  o r  I n a p p r o p r ia te  s e n te n c e  

c o n te x ts . If s u b je c ts  en co d e  w o r d s  so  a s  to  r e f le c t  th o se  im p lic i t  a s p e c ts  of 

m e a n in g  w h ic h  a r e  e m p h a s iz e d  in  a  g iv e n  c o n te x t,  o n e  sh o u ld  f in d  th a t  

'g la s s ' in  th e  a p p r o p r ia te  c o n d itio n  is  r e je c te d  m o re  s lo w ly  th a n  ‘g la s s ' in  

th e  in a p p r o p r ia te  c o n d itio n  S im i la r ly ,  's i l t '  s h o u ld  be s lo w e r  a f t e r  th e  

a p p r o p r ia te  th a n  a f t e r  th e  in a p p r o p r ia te  s e n te n c e .

(2 ) w o r d - le v e l  en co d in g

L e x ic a l- le v e l en co d in g  is  e x a m in e d  b y  c o m p a r in g  p ro b e  d e c is io n  la te n c ie s  o r 

e r r o r s  in  th e  tw o  r e la te d  c o n d itio n s  w h ic h  b o th  e n d  in  a  w o r d  a s s o c ia te d  

w i t h  th e  fo llo w in g  ta r g e t  ( th e  a p p r o p r ia te  a n d  in a p p r o p r ia te  c o n d itio n )  to  

th e  u n r e la te d  c o n d itio n  If s u b je c t s  c a n  f o r m  m e n ta l  r e p r e s e n ta t io n s  of th e  

g e n e ra l  m e a n in g  of w o r d s  b u t  a r e  n o t c a p a b le  of f u r t h e r  c o n s tr a in in g  th e s e  

w o r d  m e a n in g s  d e p e n d in g  o n  th e  c o n te x t,  th e n  ‘glass* a n d  ’ s i l l ' sh o u ld  be 

s lo w e r  a f t e r  s e n te n c e s  c o n ta in in g  th e  w o r d  'w in d o w ' th a n  a f t e r  s e n te n c e s  

c o n ta in in g  th e  w o r d  'car*  o r  c o u c h 1, i r r e s p e c t iv e  of th e  s e n te n c e  e m p h a s is .

In  o r d e r  to  d ev e lo p  a  r e l ia b le  te s t  of in te g ra t io n  fo r  u s e  w i t h  a p h a s ic  

s u b je c ts ,  th e  e x p e r im e n t  w i t h  n o r m a l  s u b je c t s  in c lu d e d  a  la rg e  s e t  of 

s t im u l i  (24 e x p e r im e n ta l  s e ts )  w h ic h  w e r e  d i s t r i b u te d  a m o n g  th e  s u b je c t s  so 

t h a t  e a c h  s u b je c t  s a w  a  s u b s e t  (16 s e ts )  of th e  s t im u l i .  A re p e a te d  m e a s u r e s  

d e s ig n  s t i l l  a p p lie d , s in c e  a  s u b je c t  a l w a y s  s a w  th e  s a m e  w o r d  in  a ll  th e  

e x p e r im e n ta l  c o n d itio n s  B ased o n  th e  r e s u l t s ,  a  s u b s e t  of th e  i te m s  w a s  

r e ta in e d  fo r  a  v e r s io n  of th e  te s t  to  be u se d  w i t h  a p h a s ic  s u b je c ts  

( e x p e r im e n t  no . 3). T h e  n o r m a l  s u b je c t s ' r e s p o n s e  la te n c ie s  a n d  e r r o r s  on  

t h a t  s u b s e t  w a s  s u b s e q u e n t ly  r e - a n a l y s e d  fo r  c o m p a r is o n  w i t h  th e  a p h a s ic  

g ro u p s
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4 2 M ethod

4 .2  1 S u b je c t* .

T w e lv e  n o r m a l  D a n ish  s u b je c t s  p a r t ic ip a te d  In th e  e x p e r im e n t .  T h e  s u b je c ts  

w e r e  v o lu n te e r s  am o n g  s tu d e n t s  a n d  f a c u l ty  m e m b e r s  f r o m  th e  S peech  a n d  

H e a rin g  D e p a r tm e n t  a n d  th e  A pplied  L in g u is tic s  D e p a r tm e n t  a t  th e  

U n iv e r s i ty  of C op en h ag en

4 2.2 M attriflls  

4 2 2 1 E x p e r im e n ta l  s t im u l i

To s e r v e  a s  e x p e r im e n ta l  i te m s ,  24 w o r d s  w e r e  se le c te d  f ro m  th e  n o r m a t iv e  

p r o p e r ty  e x p e r im e n t  (se e  c h a p te r  3 ). F or e a c h  of th e  se le c te d  w o rd s ,  a  h ig h  

a n d  lo w  d o m in a n t  re s p o n s e  co u ld  be e s ta b l is h e d  w h ic h  d e s ig n a te d  a  p r o p e r ty  

o r  a t t r ib u t e ,  o r  a n  a s s o c ia te d  c o n ce p t of th e  e x p e r im e n ta l  w o rd .  

F u r th e r m o r e ,  th e  h ig h  a n d  lo w  d o m in a n t  p r o p e r t i e s  w e r e  se lec ted  so  t h a t  

th e y  e m p h a s iz e d  d i f f e r e n t  a s p e c ts  of th e  m e a n in g  of th e  e x p e r im e n ta l  w o rd .  

T h e  24 e x p e r im e n ta l  i te m s  se le c te d  f ro m  th e  n o r m a t iv e  e x p e r im e n t  a n d  th e i r  

h ig h  a n d  lo w  d o m in a n t  p r o p e r t ie s  a r e  s h o w n  in  ta b le  2. A h ig h  d o m in a n t  

p r o p e r ty  o c c u r r e d  a s  a  r e s p o n s e  to  th e  e x p e r im e n ta l  w o r d  in  SOX o r m o re  of 

th e  s u b je c t s  in  th e  n o r m a t iv e  e x p e r im e n t .  A lo w  d o m in a n t  p r o p e r ty  w a s  

p ro v id e d  a s  a  re s p o n s e  b y  40% o r  le s s  of th e  s u b je c ts .  M ean  p r o p e r ty  

f r e q u e n c y  fo r  h ig h  d o m in a n t  p r o p e r t i e s  w a s  73.3% ( r a n g e  60 -95 ). M ean  

p r o p e r ty  f r e q u e n c y  fo r  lo w  d o m in a n t  p r o p e r t ie s  w a s  14.6% ( r a n g e  5 -40 ).

T h e  h ig h  a n d  lo w  d o m in a n t  p r o p e r t ie s  c o n s t i tu te d  c o m m o n  n o u n s  o r  

a d je c t iv e s  a n d  w e r e  se le c te d  so  t h a t  th e y  a l w a y s  belonged  to  th e  s a m e  11 “ 

g r a m m a t ic a l  c a te g o ry  T h is  w a s  d o n e  to  av o id  c o n fo u n d in g  g r a m m a t ic a l  

c la s s  w i t h  d e g re e  of s e m a n t ic  a s so c ia t io n , s in c e  f lu e n t  a n d  n o n f lu e n t 

a p h a s ic s  m a y  d if f e r  w i th  r e s p e c t  to  th e i r  a b i l i ty  to  p ro c e s s  c e r t a in  c la s s e s  of 

w o r d s  (M iceli, S i lv e r i ,  N o c e n tin i, a n d  C a ra m a z z a ,  1988). B ecause  f r e q u e n c y  

a n d  s ize  of c o n te x t e f fe c ts  h a v e  b e e n  s h o w n  to  i n t e r a c t  (G ro s je a n  a n d  I tz le r ,  

1984), th e  w o r d s  s e r v in g  a s  h ig h  a n d  lo w  d o m in a n t  p r o p e r t i e s  d id  n o t d if f e r  

in  o v e ra l l  le n g th  a n d  f r e q u e n c y  a c r o s s  th e  m a te r ia l s .  A ppendix  C s h o w s  

p r o p e r ty  f r e q u e n c y  in  th e  n o r m a t iv e  e x p e r im e n t  a s  w e ll  a s  w o r d  le n g th  a n d  

w o r d  f r e q u e n c y  fo r  th e  h ig h  a n d  lo w  d o m in a n t  w o rd s .
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T a b le  2

E x p e r im e n ta l  I te m s  w i t h  t h e i r  High a n d  L ow  D o m in a n t P ro p e r t ie s  
U sed in  E x p e r im e n t no . 2 w i t h  N o rm a l S u b je c ts

E x p e r im e n ta l  High d o m in a n t  L ow  d o m in a n t
i te m  p r o p e r ty  p r o p e r ty

l i v i n t  { r e e d s )s a  ( la k e )  
bus (h o u se )  
o r m  ( w a r m )  
kat ( c a t)  
rose ( r o s e )  
bi (b e e )  
arble (a p p le )  
u r  (w a tc h )  
tree ( tr e e )  
strand (b e a c h )  
ko (p o w )  
s e n t  (b e d )  
avis (n e w s p a p e r )  
frakke (c o a t)  
b ll (b o n f ir e )  
klrkc (c h u r c h )  
mark ( f ie ld )  
skab (c lo s e t)  
g a d e  ( s t r e e t )  
t r a s  (g r a s s )  
sol ( s u n )  
s t e n  (s to n e )  
naglc ( k e y s )  
vlndue (w in d o w )

f is k e n e  ( f ish )  
d e r e n  (d o o r )  
s l im e t  ( s l im y )  
p c lse n  ( f u r )  
to r n e n  ( th o r n )  
h o n n in g  (h o n e y )  
r a d t  ( r e d )  
k lo k k e n  ( t im e )  
b la d e n e  ( le a v e s )  
s a m ie t ( s a n d )  
m eelk  (m iik )  
d y n e n  (q u ilt )  
n y h e d e r  ( n e w s )  
v a r m  ( w a r m )  
ild en  ( f ir e )  
p r i e s t  ( p r ie s t)  
k o r n e t  (g r a in )  
ta je t  (c lo th e s )  
b i le rn c  ( c a r s )  
g r a n t  (g r e e n )  
s o m m e r  ( s u m m e r )  
h S rd  (h a r d )  
l&s ( lo c k )  
g la s s e t (g la s s )

vaeggen ( w a ll )  
r u n d  (r o u n d )  
k la c r  ( c la w s )  
s t i lk e n  ( s te m )  
b ro d d c n  ( s tin g )  
s a d t ( s w e e t)  
gu ld  (g o ld )  
r a d d e r  ( r o o ts )  
r a v  (a m b e r )  
m u le  (m u a a le )  
b en  ( le g )  
p a p i r e t  (p a p e r )  
s to r  ( la r g e )  
re g e n  ( s m o k e )  
t& rn e t ( to w e r )  
h e g n e t ( fe n c e )  
b u n d e n  (b o tto m )  
f l i s e rn e  (fla g s to n e )  
b la d t ( s o f t)  
d ag en  ( d a y )
Mad ( f la t )  
b u n d t  (b u n c h )  
k a r m e n  ( s i l l )
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P a i r s  of s e n te n c e  c o n te x ts  w e r e  c o n s t r u c te d  in  w h ic h  th e  e x p e r im e n ta l  

w o r d s  o c c u r r e d  in  f in a l  p o s itio n  a n d  c o n s t i tu te d  th e  o b je c t of th e  s e n te n c e  

O ne s e n te n c e  e m p h a s iz e d  th e  a s p e c t of th e  m e a n in g  of th e  e x p e r im e n ta l  w o r d  

w h ic h  w a s  e x p re s s e d  b y  th e  h ig h  d o m in a n t  p r o p e r ty .  T h e  o th e r  s e n te n c e  

e m p h a s is e d  th e  m e a n in g  e x p re s s e d  b y  th e  lo w  d o m in a n t  p r o p e r ty .  C a re  w a s  

ta k e n  in  th e  c o n s tr u c t io n  of th e  s e n te n c e s  n o t to  in c lu d e  o th e r  w o r d s  th a n  

th e  e x p e r im e n ta l  w o rd ,  w h ic h  m ig h t of th e m s e lv e s  d i r e c t ly  a c t iv a te  th e  

m e a n in g  of th e  a s s o c ia te  p ro p e r t ie s .  E ach  s e n te n c e  w a s  th e n  c o m b in e d  w i th  

ea c h  of th e  tw o  p r o p e r t i e s  g iv in g  f o u r  c o n d itio n s . In  th e  f i r s t  tw o  c o n d itio n s  

th e  s e n te n c e  w a s  fo llo w ed  b y  a n  a p p r o p r ia te  o r  in a p p r o p r ia te  h ig h  d o m in a n t  

p r o p e r ty .  In  th e  o th e r  tw o  c o n d itio n s  th e  s e n te n c e  w a s  fo llo w ed  b y  a n  

a p p r o p r ia te  o r  in a p p r o p r ia te  lo w  d o m in a n t  p r o p e r ty .  F u r th e r m o r e ,  tw o  

u n r e la te d  c o n tro l  c o n d itio n s  w e r e  a d d e d  b y  re p la c in g  th e  e x p e r im e n ta l  

w o r d s  w i t h  c o n c re te  r e f e r e n t i a l  n o u n s  w h ic h  w e r e  m a tc h e d  in  le n g th  a n d  

f r e q u e n c y  a c r o s s  th e  m a te r i a l s  a n d  u n r e la te d  to  th e  fo llo w in g  p ro p e r t ie s .

T h e  s u b je c t  a n d  v e r b  of th e  a p p r o p r ia te  c o n d itio n s  w e r e  r e ta in e d  so  th a t  

r e la te d n e s s  e f fe c ts  m ig h t be a t t r i b u t e d  to  th e  r e la t io n s h ip  b e tw e e n  th e  

d o m in a n t  p r o p e r ty  a n d  th e  s e n te n c e  o r  th e  e x p e r im e n ta l  w o r d ,  n o t to  

in t r a le x ic a l  r e la t io n s h ip s  b e tw e e n  th e  d o m in a n t  p r o p e r ty  a n d  th e  s u b je c t  o r  

v e r b .

T h e  a s s o c ia te d  p r o p e r t i e s  w e r e  to  s e r v e  a s  p ro b e s  in  a  ta s k  w h e r e  th e  

s u b je c t  s a w  a  s e n te n c e  a n d  s u b s e q u e n t ly  h a d  to  d ec id e  w h e th e r  o r  n o t th e  

p r o p e r ty  w o r d  h a d  o c e u re d  in  th e  s e n te n c e . P or th e  p u rp o s e  of p r e s e n ta t io n ,  

t h r e e  e x p e r im e n ta l  l i s ts  w e r e  c o n s tr u c te d ,  e a c h  b a se d  on  8 e x p e r im e n ta l  

w o r d s  w i t h  t h e i r  h ig h  a n d  lo w  d o m in a n t  p ro b e s  a n d  c o n ta in in g  96 

e x p e r im e n ta l  s e n te n c e -p ro b e  t r i a l s ,  w h e r e  th e  p ro b e  d id  n o t o c c u r  in  th e  

s e n te n c e  (n e g a t iv e  p ro b e s ) .  All s e n te n c e s  w e r e  a c t iv e  a n d  n o n re v e r s ib le .

S in ce  e a c h  s e n te n c e  o c c u r r e d  a s  a n  a p p r o p r ia te ,  a n  in a p p r o p r ia te  a n d  a 

n e u t r a l  c o n te x t, th e  s e n te n c e s  in  th e  s ix  c o n d itio n s  d id  n o t  d i f f e r  in  o v e ra l l  

le n g th . A ppend ix  D c o n ta in s  th e  e x p e r im e n ta l  s e n te n c e -p ro b e  t r i a l s  fo r  e a c h  

of th e  t h r e e  l i s t s  a n d  in f o r m a t io n  a b o u t le n g th  a n d  f r e q u e n c y  of th e  

e x p e r im e n ta l  w o r d s  a n d  th e  n e u t r a l  c o n tro l  w o r d s  w h ic h  o c c u re d  a s  o b je c ts  

in  th e  u n r e la te d  co n d itio n s .
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4 2 2 2 F ille r  s t im u l i

E ach  l i s t  a lso  c o n ta in e d  96 f i l le r  t r i a l s  w h e r e  s e n te n c e s  w e r e  fo llo w e d  fay a  

p ro b e  w o r d  w h ic h  d id  o c c u r  in  th e  s e n te n c e  (p o s it iv e  p ro b e s ) .  T h e  p o s itiv e  

p ro b e s  w e r e  c o m m o n  c o n te n t  w o r d s  a n d  d id  n o t d if f e r  in  o v e ra l l  f r e q u e n c y  

a n d  le n g th  f ro m  th e  n e g a tiv e  p ro b e s . T h e  p ro b e  w o r d s  w e r e  s e le c te d  in  

e q u a l  n u m b e r s  f r o m  th e  in i t ia l ,  m id d le  a n d  f in a l  p a r t  of th e  s e n te n c e , i .e  

p r e d o m in a n t ly  f r o m  s u b je c t ,  a b je c t,  a n d  v e r b  p o s itio n . T h is  w a s  d o n e  in  

o r d e r  to  p r e v e n t  s u b je c ts  f r o m  p a y in g  a t te n t io n  to  o n ly  o n e  p a r t  of th e  

s e n te n c e  T he p ro b e s  in  th e  t h r e e  p o s itio n s  d id  n o t d i f f e r  in  o v e ra l l  le n g th  

a n d  f r e q u e n c y  in  o r d e r  to  e n a b le  c o m p a r is o n s  of v e r i f ic a t io n  t im e s  a s  a  

fu n c tio n  of s e n te n c e  p o s itio n  T h e  f i l le r  s e n te n c e s  d id  n o t d if f e r  in  le n g th  o r  

g r a m m a t ic a l  s t r u c t u r e  f r o m  th e  e x p e r im e n ta l  s e n te n c e s ,  a n d  e x p e r im e n ta l  

s e n te n c e s  w e r e  a lso  u se d  a s  f i l le r s ,  so  t h a t  e a c h  s e n te n c e  o c c u r r e d  once 

fo llo w ed  b y  a  p o s itiv e  p ro b e  A ppend ix  E c o n ta in s  th e  f i l le r  s e n te n c e s  a n d  

th e i r  p ro b e s  w i t h  in f o r m a t io n  a b o u t le n g th  a n d  f r e q u e n c y .

4 2.3 P ro c e d u re

E ach  s u b je c t  s a w  tw o  of th e  t h r e e  l i s t s  in  th e  e x p e r im e n t ,  g iv in g  a  to ta l  of 

192 t r i a l s .  T h e  tw e lv e  s u b je c t s  w e r e  a s s ig n e d  to  th e  t h r e e  l i s t s  so  t h a t  e a c h  

l i s t  w a s  s e e n  b y  e ig h t s u b je c ts .  W ith in  e a c h  l is t ,  th e  s e n te n c e -p ro b e  t r i a l s  

o c c u r r e d  in  a  fix ed  ra n d o m iz e d  o r d e r  w i t h  th e  c o n s t r a i n t  t h a t  th e r e  w e r e  

no  m o re  th a n  th r e e  'yes'  o r  'n o ' t r i a l s  in  a  r o w ,  n o  m o r e  t h a n  tw o  

a p p r o p r ia te ,  I n a p p r o p r ia te  o r  u n r e la te d  p ro b e s  in  a  r o w  of n e g a t iv e  t r i a l s ,  

a n d  n o  m o re  t h a n  tw o  p ro b e s  f r o m  in i t ia l ,  m id d le  o r  f in a l  p o s itio n  in  a  r o w  

of p o s itiv e  t r i a l s .  T he  lis t  w a s  p r e s e n te d  in  e ig h t p r e s e n ta t io n  b lo c k s  e a c h  of 

w h ic h  w a s  p re c e d e d  b y  tw o  w a r m - u p  t r i a l s .

S u b je c ts  w e r e  s e a te d  a t  th e  c o m p u te r  w i t h  t h e i r  le f t  in d e x  a n d  m id d le  

f in g e r s  r e s t in g  o n  a  y e s -  a n d  n o - r e s p o n s e  b u tto n .  On e a c h  t r i a l  s u b je c t s  s a w  

a  s e n te n c e  p r e s e n te d  on  th e  c o m p u te r  s c re e n  fo r  a  fix ed  p e r io d  of 7.3 

s e c o n d s  T h e  s e n te n c e  th e n  d is a p p e a re d , a n d  a f t e r  a n  i n t e r v a l  of 900 m se c  

th e  p ro b e  w o r d  a p p e a re d . S u b je c ts  th e n  h a d  to  p r e s s  a  b u t to n  to  in d ic a te  

w h e t h e r  o r  n o t th e  p ro b e  h a d  o c c u r r e d  in  th e  p re c e d in g  s e n te n c e  T he p ro b e  

w o r d  s ta y e d  on  th e  s c re e n  u n t i l  th e  s u b je c t  re sp o n d e d  S u b je c ts  w e r e
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i n s t r u c t e d  to  r e a d  a n d  c o m p r e h e n d  t h e  s e n te n c e s  c a r e f u l l y  a n d  to r e s p o n d  a s  

f a s t  a s  p o ss ib le  on ce  t h e  p ro b e  a p p e a r e d .  B efore  t h e  e x p e r i m e n t a l  t a s k  began ,  

s u b j e c t s  w e r e  f a m i l i a r i z e d  w i t h  th e  r e s p o n s e  b u t t o n s  b y  c o m p le t in g  a  t a s k  

r e q u i r i n g  t h e m  to  p r e s s  th e  y e s -  o r  n o - b u t t o n  w h e n  th e  w o r d s  ’y e s ’ o r  ’n o ’ 

a p p e a r e d  on  th e  s c r e e n .  T h is  w a s  fo llo w ed  b y  a  p r a c t i c e  se s s io n  w i t h  te n  

s e n t e n c e - p r o b e  t r i a l s  s i m i l a r  to  t h e  s t im u l i  in  t h e  e x p e r i m e n t a l  t a s k .

4 2 4 A p p a r a tu s

T h e  s t i m u l i  w e r e  s h o w n  on  t h e  s c r e e n  of a  M a c in to s h  c o m p u te r  a n d  th e  

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

p o r t  of th e  c o m p u te r .  S t i m u l u s  p r e s e n ta t i o n  a n d  r e s p o n s e  r e g i s t r a t i o n  w a s  

c a r r i e d  o u t  b y  a  M o d u la -2  p r o g r a m .  Sec a p p e n d ix  F fo r  d e t a i l s  c o n c e rn in g  

th e  o o m p u t c r  p r o g r a m .

4 3 E a iu J U  

4 3 1 N eg a t iv e  p ro b e s

P r io r  to s t a t i s t i c a l  a n a l y s e s ,  s u b j e c t s '  r e a c t i o n  t i m e s  w e r e  p r u n e d  of 

o u t ly in g  v a l u e s  w h i c h  m ig h t  o t h e r w i s e  d i s t o r t  t h e  m e a n s  R esponse  t i m e s  

w e r e  id e n t i f ie d  a s  o u t l i e r s  if t h e y  fell o u ts id e  t w o  s t a n d a r d  d e v ia t io n s  of t h e  

s u b j e c t ' s  m e a n  in  t h a t  c o n d i t io n  a n d  a lso  fell o u ts id e  t w o  s t a n d a r d  

d e v ia t io n s  of t h e  g r o u p  m e a n  f o r  t h e  spec if ic  i t e m .  O u t l i e r s  w e r e  r e p la c e d  b y  

t h e  s u b j e c t ' s  m e a n  in  t h a t  co n d it io n .

Sub jec ts*  m e a n  c o r r e c t  p ro b e  r e je c t i o n  la te n c ie s  w e r e  a n a l y s e d  in  a  2 - f a c to r  

r e p e a te d  m e a s u r e s  ANOVA ( ty p e  of c o n te x t  ( a p p r o p r i a t e ,  i n a p p r o p r i a t e  a n d  

n e u t r a l )  x p r o p e r t y  d o m in a n c e  (h ig h  a n d  lo w ) ) .  T h e  s u b j e c t  m e a n s  a r e  

s h o w n  In ta b le  3. R e s u l t s  s h o w e d  a  s ig n i f i c a n t  e f fe c t  d u e  to c o n te x t  

(F (2 ,22)= 8  83), p< 002), b u t  n e i t h e r  p r o p e r t y  d o m i n a n c e  n o r  t h e  i n t e r a c t i o n  

w e r e  s ig n i f i c a n t  ( F ( l , l l ) « . 5 6 ,  p>.47 a n d  F (2 ,2 2 )* l .  16, p>.33 r e s p e c t iv e l y )

T h e  r e s u l t s  f r o m  th e  a n a l y s i s  of v a r i a n c e  a r e  s h o w n  in  t a b le  4

A P r io r i  t e s t s  w e r e  m a d e  of th e  a p p r o p r i a t e  a n d  in a p p r o p r i a t e  co n d i t io n  

u s in g  a  t - s t a t i s t i c  b a s e d  on  t h e  m e a n  s q u a r e  e r r o r  f r o m  th e  a n a l y s i s  of 

v a r i a n c e  (K irk ,  1968, s e c t io n  8 7) T h e  t e s t s  s h o w e d  s ig n i f i c a n t  d i f f e r e n c e s
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fo r  b o th  h ig h  a n d  lo w  d o m i n a n t  p r o p e r t i e s  ( t(22 )= 3  902, p< 001 ( o n e - ta i l e d )  

a n d  t(22)=3.186, p< 005 ( o n e - ta i l e d )  r e s p e c t iv e l y ) .  B ecau se  of th e  s ig n i f i c a n t  

I n te g r a t io n  e f fe c ts ,  p r i m i n g  t e s t s  w e r e  n o t  c a r r i e d  o u t ,  s in c e  a  s ig n i f i c a n t  

p r i m i n g  e f fe c t  u n d e r  th e s e  c i r c u m s t a n c e s  m i g h t  be d u e  to  t h e  a p p r o p r i a t e  

co n d i t io n  a lone .

In s p e c t io n  of t h e  e r r o r  d a t a  s h o w e d  t h a t  on  th e  w h o le  s u b je c t s  m a d e  v e r y  

f e w  e r r o r s  o n  th e  t a s k  ( o v e r a l l  e r r o r  m e a n s  a r e  p r e s e n te d  in  t a b le  5). 

H o w e v e r ,  to  e x a m in e  t h e  g e n e r a l  d i r e c t io n  of th e s e  e r r o r s ,  a  c o r r e s p o n d in g  

a n a l y s i s  of v a r i a n c e  w a s  c a r r i e d  o u t  fo l lo w ed  b y  t e s t s  of i n t e g r a t i o n  ( t h e  

d a t a  fo r  th e  a n a l y s i s  a n d  th e  a n o v a  ta b le  a r e  In c lu d e d  In a p p e n d ix  G a n d  H) 

T h e  e ffec t  of c o n te x t  w a s  m a r g i n a l l y  s ig n i f i c a n t ,  F (2 ,2 2 )* 3 .17, p = 0 6 1  T h e r e  

w a s  no  o v e ra l l  e f fec t  of p r o p e r t y  d o m in a n c e ,  F ( l , l l ) * . 3 1 ,  p>.58, a n d  th e  

I n te r a c t i o n  w a s  n o n s ig n i f i c a n t ,  F (2 ,22)=  35, p >.70. A p r io r i  c o m p a r i s o n s  fo r  

in t e g r a t i o n  a n d  p r i m i n g  s h o w e d  no  s ig n i f i c a n t  d i f f e r e n c e s  in  th e  h ig h  

d o m i n a n t  co n d i t io n  F o r  lo w  d o m i n a n t  p r o p e r t i e s  th e  in t e g r a t io n  c o m p a r i s o n  

w a s  s ig n i f i c a n t  ( t (22)* 1.736, p < 0 5  ( o n e - t a i l e d ) )

T ab le  5

N o rm a l  S u b je c t s  : M e a n  E r r o r s  In P ro b e  R ejec tion

HIGH DOMINANCE 
App. I n a p p r .  U n re l .

LOW DOMINANCE 
App. I n a p p r  U n re l

m e a n 0.33 0.17 0.42 0.42 0.0 0.25
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T a b le  3

N o rm a l  S u b je c t s  : M ean  P ro b e  R e jec tion  L a te n c ie s  in  M ill iseconds

S u b je c t
HIGH DOMINANCE 

App I n a p p r  U n re l
LOW DOMINANCE 

App I n a p p r .  U n re l

01 545 548 542 530 511 538
02 748 700 690 703 664 659
03 633 678 626 635 593 563
04 657 616 572 624 633 628
05 757 702 706 764 744 709
06 663 585 589 622 603 663
07 631 638 571 650 637 612
08 824 679 660 767 607 656
09 748 634 750 667 615 731
10 650 609 576 619 625 577
11 705 708 676 627 697 680
12 712 625 630 657 627 655

m e a n 669 644 632 672 636 639

T ab le  4

N o rm a l  S u b je c t s  . A nova  T a b le  f r o m  A n a ly s is  
of M ean  P ro b e  R e jec tion  L a ten c ie s

S o u rc e S u m  of s q u a r e s df M ean  s q u a r e  P S ig n if .o f  F

B e tw e e n  S u b je c ts 216469 82 11 19679 07

D o m in a n c e 618 35 1 618 35 55 .476
D o m in a n c e  x BS 12474.49 11 1134.04

C on tex t 29645 03 2 14B22 51 8 63 .002
C on tex t x BS 36932 97 22 1678 77

Do n u n  x C on tex t 1779 53 2 689.76 1 16 332
D om in x C on tex t x BS 16855 14 22 766 14
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It a p p e a r s  t h a t  p ro b e  r e j e c t i o n  la te n c ie s  a r e  s e n s i t i v e  to  d i f f e r e n c e s  in  th e  

s e m a n t i c  en co d in g  of w o r d  m e a n in g ,  so  t h a t  n o r m a l  s u b je c t s  t a k e  lo n g e r  to 

r e j e c t  p ro b e s  w h i c h  r e f e r  to s e m a n t i c  p r o p e r t i e s  of w o r d  m e a n in g  w h i c h  

w e r e  a p p r o p r i a t e  in  th e  p re c e d in g  s e n te n c e .  S u b je c t s  m a d e  v e r y  f e w  e r r o r s  

on t h e  t a s k ,  a n d  t h i s  m ig h t  e x p la in  w h y  th e  in t e g r a t i o n  e f fe c t  d id  no t  q u i te  

r e a c h  s t a t i s t i c a l  s ig n if ic a n c e  In t h e  a n a l y s i s  of e r r o r s .  P r o p e r t y  d o m in a n c e  

did  n o t  h a v e  a n y  e f fe c t  n o r  d id  t h i s  f a c to r  i n t e r a c t  w i t h  ty p e  of c o n te x t  a s  

r e p o r t e d  in  s tu d ie s  b y  G re e n s p a n  (1966) a n d  B a r s a lo u  (1982)

4 3 2 In sp e c t io n  of i t e m s  a n d  p r u n i n g  of th e  t e s t  f o r  u s e  w i t h  a p h a s ic  

subjects
In  o r d e r  to  r e f in e  t h e  t e s t  io r  u s e  w i t h  a p h a s ic  s u b je c t s ,  t h e  i t e m  m e a n s  for 

h ig h  a n d  lo w  d o m i n a n t  p ro b e s  w e r e  c o m p u te d  c o l lap s in g  a c r o s s  th e  t w e l v e  

s u b je c t s  (see  a p p e n d ix  1 to  j ) .  In  t h i s  e x p e r i m e n t ,  h ig h  a n d  lo w  d o m i n a n t  

p r o p e r t i e s  a r e  d i f f e r e n t  s e t s  of w o r d s ,  b u t  th e  s a m e  w o r d s  a p p e a r  in  all 

t h r e e  ty p e s  of co n te x t .  N e i th e r  t h e  p r o p e r t y  d o m in a n c e  f a c t o r  n o r  t h e  

in t e r a c t io n  w i t h  t y p e  of c o n te x t  w e r e  s ig n i f i c a n t  in  t h e  b y - s u b j e c t  a n a l y s e s  

Por t h e  c o n te x t  f a c to r ,  w h i c h  w a s  s t a t i s t i c a l l y  s ig n i f i c a n t  b y  s u b je c t s ,  a n  

i t e m  a n a l y s i s  a s  d e s c r ib e d  b y  C la r k  (1973) is  no t  a p p r o p r i a t e ,  s in c e  th e  

p u r p o s e  of s u c h  a n  a n a l y s i s  is to  p a r t i a l  o u t  v a r i a n c e  d u e  to  d i f f e r e n t  s t im u l i  

a p p e a r in g  in  th e  e x p e r i m e n t a l  c o n d i t io n s  (cf.  G re e n s p a n ,  19B6, p. 642 n o te  3)

An in sp e c t io n  of t h e  i t e m  m e a n s  r e v e a l e d  t h a t  fo r  m o s t  of t h e  i t e m s  th e  

a p p r o p r i a t e  a n d  i n a p p r o p r i a t e  c o n d i t io n s  d i f f e re d  in  th e  exp ec ted  d i r e c t io n  

H o w e v e r ,  a  s u b s e t  of t h e  i t e m s  did  n o t  s e e m  to w o r k  v e r y  w e l l .  T h e  n o r m a l  

s t u d y  w a s  In te n d e d  to lead  to  t h e  c o n s t r u c t io n  of t h e  b e s t  poss ib le  t e s t  of 

in t e g r a t i o n  fo r  u s e  w i t h  a p h a s ic  s u b je c t s  a n d  in c lu d e d  a  l a r g e r  n u m b e r  of 

s e n t e n c e - p r o b e  s e t s  t h a n  w a s  in t e n d e d  fo r  th e  a p h a s ic  s t u d y .  C o n s e q u e n t ly ,  a 

n e w  v e r s io n  of th e  t e s t  w a s  c o n s t r u c t e d  b y  r e m o v in g  so m e  of th o s e  i t e m s  

w h i c h  did  no t s h o w  a  d i f f e r e n c e  in  t h e  ex p ec ted  d i r e c t io n  b e t w e e n  th e  

a p p r o p r i a t e  a n d  i n a p p r o p r i a t e  c o n d i t io n  A c o n s t r a i n t  on t h i s  p r u n i n g  

p r o c e d u r e  w a s  th e  r e q u i r e m e n t  t h a t  le n g th  a n d  f r e q u e n c y  s t i l l  be m a tc h e d  

a c r o s s  t h e  h ig h  a n d  low  d o m i n a n t  c o n d i t io n s  T h e  i t e m s  r e m o v e d  f r o m  th e
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t e s t  a r e  m a r k e d  in  a p p e n d ix  I to  J

In  o r d e r  to  a l lo w  a  m o r e  d i r e c t  c o m p a r i s o n  w i t h  th e  a p h a s i c  s t u d y ,  n o r m a l  

s u b j e c t s '  m e a n s  o n  th e  n e w  p r u n e d  v e r s io n  of th e  te s t  w e r e  c o m p u te d  a n d  

r e a n a l y s e d  S u b je c t s '  p ro b e  r e je c t i o n  la te n c ie s  on  th e  p r u n e d  te s t  a r e  g iv e n  in  

t a b le  6 O v e ra l l  e r r o r  m e a n s  a r e  p r e s e n te d  In ta b le  7 ( t h e  co m p le te  e r r o r  

d a t a  a r e  in c lu d e d  in  a p p e n d ix  K.)

For m e a n  p ro b e  r e je c t io n  la te n c ie s ,  r e s u l t s  s h o w e d  a s ig n i f i c a n t  e ffec t of 

c o n te x t  (P (2 ,2 2 )= 9 .26, pc.OOl) a n d  no e f fe c t  of p r o p e r t y  d o m in a n c e  

( P ( l , l l ) - 1  35, p> 27 a s  In  th e  fu l l  v e r s i o n  of th e  te s t .  H o w e v e r ,  In th e  

p r u n e d  v e r s io n ,  th e  i n t e r a c t i o n  of c o n te x t  w i t h  p r o p e r t y  d o m in a n c e  r e a c h e d  

s ig n if ic a n c e ,  F (2 ,22 )«3 .66 , p< 046 A n o v a  ta b le s  f r o m  th e  a n a l y s e s  of th e  

p r u n e d  t e s t  a r e  In c lu d e d  In a p p e n d ix  L a n d  M.

To e x a m in e  th e  in t e r a c t io n ,  p o s t  hoc t e s t s  (S c h e f f e 's  r a t i o )  w e r e  p e r f o r m e d  

on d i f f e r e n c e s  b e tw e e n  m e a n s  a t  e a c h  leve l of p r o p e r t y  d o m in a n c e  R e su l ts  

s h o w e d  t h a t  fo r  b o th  h ig h  d o m i n a n t  p r o p e r t i e s  a n d  lo w  d o m i n a n t  p ro b es ,  

th e  a p p r o p r i a t e  c o n d i t io n  d i f f e r e d  f r o m  th e  i n a p p r o p r i a t e  co n d i t io n  d u e  to 

in t e g r a t io n  ( c r i t i c a l  F ( l , l l )  a t  t h e  .05 le v e l  of s ign jf ican ce= 9 .6 0 ,  o b s e rv e d  

P-13 638 a n d  o b s e r v e d  F«13 257 r e s p e c t iv e l y )  T h e r e  w e r e  no  s ig n i f ic a n t  

d i f f e r e n c e s  b e t w e e n  th e  i n a p p r o p r i a t e  a n d  u n r e l a t e d  c o n d i t io n  a t  e i t h e r  level 

of p r o p e r t y  d o m in a n c e  H o w e v e r ,  fo r  h ig h  d o m i n a n t  p ro b e s ,  th e  a p p r o p r i a t e  

co n d i t io n  d i f f e re d  b o th  f r o m  th e  i n a p p r o p r i a t e  a n d  u n r e l a t e d  c o n d i t io n s  

( o b s e rv e d  F=17.741 fo r  th e  c o m p a r i s o n  w i t h  th e  u n r e l a t e d  c o n d i t io n ) ,  

w h e r e a s  fo r  lo w  d o m i n a n t  p ro b e s  th e  a p p r o p r i a t e  co n d i t io n  d i f f e r e d  o n ly  

f r o m  th e  I n a p p r o p r i a t e  co n d i t io n

A p r i o r i  t e s t s  of i n t e g r a t i o n  w e r e  a lso  c a r r i e d  o u t  a s  p la n n e d  a n d  s h o w e d  

s ig n i f i c a n t  in t e g r a t io n  fo r  b o th  h ig h  a n d  lo w  d o m i n a n t  p r o p e r t i e s  

( t (2 2 ) -5 .0 7 5 ,  p< 001 ( o n e - ta i l e d )  a n d  t(22)=4 282, p< 001 ( o n e - ta i l e d )  

r e s p e c t i v e l y ) .
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T a b le  6

N o r m a l  S u b je c t s  : M ean  P ro b e  R e jec tio n  L a te n c ie s  i n  M ill iseconds  
on  S u b s e t  of I t e m s  U sed fo r  th e  E x p e r im e n t  w i t h  A p h as ic  S u b je c ts

HIGH DOMINANCE LOW DOMINANCE
S u b je c t App I n a p p r U n re l App I n a p p r U n re l

01 551 540 533 533 505 563
02 772 700 705 704 642 655
03 655 682 613 630 593 576
04 658 584 558 622 615 638
05 763 695 710 749 718 678
06 686 602 565 655 598 671
07 641 632 553 662 638 612
08 857 669 672 812 655 656
09 719 644 773 661 571 755
10 673 609 532 614 604 592
11 730 724 685 830 680 691
12 752 614 652 645 639 662

m e a n 706 641 629 676 622 646

T ab le  7

N o rm a l  D a n is h  S u b je c t s  : O v e ra l l  E r r o r s  in  P ro b e  R ejec tion
on S u b s e t  of I t e m s  U sed  fo r  th e  E x p e r im e n t  w i t h  A p h as ic  S u b je c ts

HIGH DOMINANCE LOW DOMINANCE
App I n a p p r . U n re l App I n a p p r . U n re l

m e a n 0.25 0.0 0.33 0 17 0.0 0 25
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F or e r r o r s  t h e  a n a l y s i s  of v a r i a n c e  s h o w e d  a  s ig n i f i c a n t  e f fe c t  of co n tex t ,  

F (2 ,22) = 6 22, p< 007, w h i l e  p r o p e r t y  d o m in a n c e  a n d  t h e  i n t e r a c t i o n  r e m a i n e d  

n o n s ig n i f i c a n t  ( F ( l , l l ) = . 3 8 ,  p> 55 a n d  P ( 2 , 2 2 )«  07, p> 93 r e s p e c t iv e l y )  

H o w e v e r ,  a  p r io r i  c o m p a r i s o n  f o r  i n t e g r a t i o n  a n d  p r im in g  fa i led  to r e v e a l  

a n y  s ig n i f i c a n t  d i f f e r e n c e s  O n ly  f o r  h ig h  d o m i n a n t  p r o p e r t i e s  w a s  t h e r e  a 

t r e n d  t o w a r d s  a n  in t e g r a t i o n  e f fe c t  ( t (2 2 )= l  366, p < 1 0  ( o n e - t a i l e d ) ) .  As in  

t h e  u n p r u n e d  v e r s io n ,  t h e  a b s e n c e  of in t e g r a t i o n  a n d  p r i m i n g  e f fe c ts  w a s  

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

t h e  te s t

4 3 3 Positive probes
In s p e c t io n  of th e  y e s - r e s p o n s e s ,  i .e .  l a te n c ie s  to  a c c e p t  p o s i t iv e  p ro b es ,  

su g g es ted  t h a t  p ro b e s  f r o m  in i t i a l  p o s i t io n  w e r e  f a s t e r  t h a n  p ro b e s  f r o m  th e  

m id d le  pos it ion  a n d  th e s e  a p p e a r e d  to be y e t  f a s t e r  t h a n  p ro b e s  f r o m  th e  

f in a l  p o s it io n  T h e  e r r o r  d a t a  p r e s e n te d  a  c o r r e s p o n d in g  p i c t u r e  w i t h  p ro b e s  

f r o m  in i t i a l  pos it ion  a p p a r e n t l y  le ad in g  to  f e w e r  e r r o r s  t h a n  p ro b e s  f r o m  

m id d le  a n d  f in a l  p o s it io n  A f te r  a  p r o c e d u r e  r e p la c in g  o u t ly in g  r e a c t io n  t i m e s  

(see  sec t io n  4 3 .1), n o r m a l  s u b je c t s '  m e a n  p ro b e  a c c e p ta n c e  la te n c ie s  a n d  

e r r o r s  on w o r d s  w h i c h  h a d  o c c u r r e d  in  in i t ia l ,  m id d le ,  a n d  f in a l  pos it ion  of 

th e  s e n te n c e  w r r e  a n a l y s e d  in  a  1 - f a c t o r  ANOVA T h e  o v e r a l l  m e a n s  a r e  

s h o w n  in  t a b le  8 a n d  9, t h e  d a t a  fo r  t h e  a n a l y s e s  a r e  in c lu d e d  in  a p p e n d ix  N 

a n d  O

T ab le  8

N o rm a l  S u b je c t s  : M ean  O v e ra l l  P ro b e  A ccep tan ce  
L a te n c ie s  b y  S e n te n c e  Pos ition  in  M ill iseconds

SENTENCE POSITION 
In i t i a l  M iddle P ina l

m e a n 638 658 676
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T able 9

N o rm a l  S u b je c t s  : O v e ra l l  E r r o r s  in  P robe  
A ccep tan ce  b y  S e n te n c e  P osition

SENTENCE POSITION 
In i t i a l  M iddle  F in a l

m e a n  0.67 1 33 2 17

T he  s t a t i s t i c a l  a n a l y s i s  of p ro b e  a c c e p ta n c e  la te n c ie s  s h o w e d  o n ly  a  t r e n d  in  

th e  r e l a t io n s h ip  b e tw e e n  p ro b e  a c c e p ta n c e  t im e  a n d  th e  pos ition  of th e  w o r d  

in  t h e  s e n te n c e  (F (2 ,22)= 3  05, p = 0 6 8 )  F or  e r r o r s  t h e r e  w a s  a  s ig n i f ic a n t  

e f fec t  of s e n te n c e  pos it ion  (F (2 ,2 2 ) -4  90, p* ,017).  H o w e v e r ,  post hoc a n a l y s e s  

(S c h e f fe 's  r a t i o )  fa iled  to  r e v e a l  s ig n i f ic a n t  d i f f e r e n c e s  b e tw e e n  a n y  t w o  p a i r  

of m e a n s  (A n o v a  ta b le s  f r o m  th e  a n a l y s e s  of th e  p ro b e  a c c e p ta n c e  d a t a  a r e  

in c lu d e d  in a p p e n d ix  P a n d  Q).

4 * P iscuw lon
N o rm a l  s u b je c t s  s h o w e d  in t e g r a t io n ,  i . e  s ig n i f i c a n t  d i f f e r e n c e s  b e tw e e n  th e  

a p p r o p r i a t e  a n d  i n a p p r o p r i a t e  co n d i t io n .  T he  r e s u l t  is in  g e n e r a l  a g r e e m e n t  

w i t h  o t h e r  s tu d ie s  of t h e  c o m p re h e n s io n  of u n a m b ig u o u s  w o r d s  in  s e n te n c e s  

in  so f a r  a s  t h e  d a t a  s u p p o r t  th e  h y p o th e s i s  t h a t  s e m a n t i c  p r o p e r t i e s  of 

c o n c re te  r e f e r e n t i a l  n o u n s  a r e  w e ig h te d  in  th e  m e n t a l  r e p r e s e n t a t i o n  of th e  

c o m p r e h e n d e r  in  a  w a y  w h i c h  r e f l e c t s  t h e  m e a n in g  of th e  w o r d  a s  a n  

in t e g r a te d  p a r t  of t h e  c o n te x t .  T h e  h y p o th e s i s  h a s  p r e v io u s l y  b een  c o n f i r m e d  

in  s tu d ie s  u s in g  o th e r  m e th o d s ,  s u c h  a s  cu ed  s e n te n c e  r e c a l l  ( B a r c l a y  e t  a l ,  

1974, A n d e rs o n  e t a l . ,  1976, G re e n s p a n ,  1986), p r o p e r t y  v e r i f i c a t i o n  ( A s h c ra f t ,  

1976b, T aboss i  a n d  J o h n s o n - L a i r d ,  1980; T ab o ss i ,  1982, B a r s a lo u ,  1982), S t ro o p  

co lo r  n a m in g  ( M e r r i l  e t  a l . ,  1982; W h i tn e y  e t  a l . ,  1985), c r o s s - m o d a l  lex ical 

dec is io n  (G re e n s p a n ,  1986), a n d  a s s o c ia t io n  r a t i n g  (G re e n s p a n ,  1986). T h e  

d e m o n s t r a t i o n  of s i m i l a r  f in d in g s  u s in g  th e  p ro b e  dec is io n  m e th o d  th e r e f o r e  

le n d s  f u r t h e r  s u p p o r t  to  th e  in t e g r a t i o n  h y p o th e s i s ,  s in c e  i t  s e e m s  to
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r e p r e s e n t  a  p h e n o m e n o n  w h i c h  c a n  be d e m o n s t r a t e d  a c r o s s  a  v a r i e t y  of 

d i f f e r e n t  t a s k s .

S om e of t h e  spec if ic  f in d in g s  in  e x p e r i m e n t  no. 2 c o n c e rn in g  h ig h  a n d  lo w  

d o m i n a n t  p r o p e r t i e s  do n o t  a g re e  w i t h  p r e v io u s  r e s e a r c h  in v o lv in g  th i s  

v a r i a b l e  In  t h e  post hoc te s t s ,  n o  d i f f e r e n c e  w a s  fo u n d  b e t w e e n  th e  

i n a p p r o p r i a t e  a n d  u n r e l a t e d  c o n d i t io n  fo r  c i t h e r  h ig h  d o m i n a n t  o r  l a w  

d o m i n a n t  p r o p e r t i e s .  T h is  r e s u l t  is c o n t r a r y  to s e v e r a l  s tu d ie s  w h i c h  h a v e  

fo u n d  a c t iv a t io n  of h ig h  d o m i n a n t  p r o p e r t i e s  r e l a t i v e  to a  n e u t r a l  ( u n r e l a t e d )  

b a se l in e ,  e v e n  w h e n  t h e y  w e r e  i n a p p r o p r i a t e  in  th e  c o n te x t  (c f  se c t io n  2 2) 

T h e  m a j o r  c o n c lu s io n  d r a w n  f r o m  th i s  r e s e a r c h  h a s  been  t h a t  h ig h ly  

a s so c ia te d  o r  c e n t r a l  a s p e c t s  of m e a n in g  a r e  a l w a y s  a c t iv a t e d  in  t h e  m e n ta l  

r e p r e s e n t a t i o n ,  r e g a r d l e s s  of c o n te x tu a l  b ia s  In  t h i s  s t u d y ,  bo th  d o m i n a n t  

a n d  n o n d o m i n a n t  p r o p e r t i e s  w e r e  in f lu e n c e d  b y  th e  a p p r o p r i a t e n e s s  of th e  

c o n te x t ,  a s  ev id e n c e d  b y  th e  s ig n i f i c a n t  in t e g r a t io n  e f fe c t  in  bo th  d o m in a n c e  

c o n d i t io n s  T h e  o n ly  d i f f e r e n c e  b e t w e e n  h ig h  a n d  lo w  d o m i n a n t  p r o p e r t i e s  

w a s  d u e  to  a  d i f f e r e n c e  b e tw e e n  th e  a p p r o p r i a t e  co n d i t io n  a n d  th e  u n r e l a t e d  

b a se l in e  w h i c h  w a s  fo u n d  o n ly  fo r  h ig h  d o m i n a n t  p r o p e r t i e s

S in ce  la rg e  a n d  s t a t i s t i c a l l y  s ta b l e  d i f f e r e n c e s  w e r e  fo u n d  r e l a t i n g  to  th e  

c o n te x t  f a c t o r  in  t h i s  s tu d y ,  t h e r e  is no  r e a s o n  to  s u s p e c t  t h a t  th e  r e s u l t s  

r e l a t i n g  to  th e  d e g re e  of d o m in a n c e  f a c t o r  a r e  d u e  to  a  g e n e r a l  p ro b le m  of 

m e th o d o lo g y  R a th e r ,  a n  i n t e r p r e t a t i o n  of th e  r e s u l t s  s e e m s  w a r r a n t e d  

w h i c h  c o n s id e r s  poss ib le  d i f f e r e n c e s  in  t h e  s t im u l i  o r  t a s k s  of s tu d ie s  w h i c h  

h a v e  y ie ld ed  d i f f e r e n t  r e s u l t s  C o n c e rn in g  th e  s t im u l i ,  it is c o n c e iv a b le  t h a t  

h ig h  d o m i n a n t  p r o p e r t i e s  s h o w e d  c o n te x tu a l  encod ing  b e c a u se  t h e y  w e r e  no t  

a s  c lo se ly  a s s o c ia te d  a s  h ig h  d o m i n a n t  p r o p e r t i e s  in  o t h e r  s tu d ie s  H o w e v e r ,  

t h e  m e a n  f r e q u e n c y  f o r  h igh  d o m i n a n t  p r o p e r t i e s  w a s  73X b a s e d  on  th e  

D a n is h  n o r m a t i v e  s t u d y  In  a  c o m p a r a b le  s t u d y  b y  W h i tn e y  e t  a l (1986), 

w h i c h  w a s  a lso  b ased  on n o r m a t i v e  d a t a ,  t h e  a v e r a g e  f r e q u e n c y  of h igh  

d o m i n a n t  p r o p e r t i e s  w a s  64X A n o th e r  p o s s ib i l i ty  is t h a t  d i f f e r e n c e s  in  le n g th  

a n d  f r e q u e n c y  m a y  h a v e  been  c o n fo u n d e d  w i t h  d e g re e  of d o m in a n c e  in  so m e  

s tu d ie s ,  s in c e  th e s e  f a c t o r s  h a v e  n o t  p r e v io u s l y  been  c o n t ro l le d  H o w e v e r ,  a  

m o r e  l ik e ly  s o u rc e  of th e  d i f f e r e n t  r e s u l t s  m a y  h a v e  to  do w i t h  th e
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p r o c e s s in g  d e m a n d s  of t h e  t a s k s  u s e d  to  t e s t  i n t e g r a t i o n

O ne m e th o d  e m p lo y e d  in  t h e  s t u d y  of i n t e g r a t i o n  of h ig h  a n d  l o w  d o m i n a n t  

p r o p e r t i e s  h a s  been  t h e  c u e d  s e n t e n c e  r e c a l l  t a s k  ( G r e e n s p a n ,  1986) In  t h e  

c u r d  s e n t e n c e  r e c a l l  t a s k  th e  s u b j e c t  is  a s k e d  to  r e a d  a n d  r e m e m b e r  a  s e t  of 

s e n t e n c e s  A f te r  a n  i n t e r v a l  w h i c h  m a y  be  f i l led  b y  a  d i s t r a c t o r  t a s k  

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

s u b j e c t  r e c e i v e s  a  c u e  w o r d  f o r  e a c h  s e n t e n c e  a n d  is  a s k e d  to  r e m e m b e r  a n d  

r e p r o d u c e  t h e  l i t e r a l  f o r m  of t h e  s e n t e n c e  a s  c o r r e c t l y  a s  p o s s ib le  R e sp o n s e s  

a r e  s c o re d  a s  c o r r e c t  if t h e y  in c lu d e  t h e  c r i t i c a l  n o u n  w h i c h  is  r e l a t e d  to  t h e  

c u e  w o r d

T h e  m e th o d  does  n o t  im p o s e  a n y  o n - l i n e  t i m e  l i m i t a t i o n s  o n  i n t e g r a t i v e  

p ro c e s s e s ,  s in c e  it  is  t h e  long t e r m  m e m o r y  r e p r e s e n t a t i o n  w h i c h  is  p ro b e d  

T h e  f in d in g  t h a t  h ig h  d o m i n a n t  p r o p e r t i e s  a r e  m o r e  e f f e c t iv e  r e c a l l  c u e s  t h a n  

u n r e l a t e d  c u e s  e v e n  if t h e y  a r e  n o t  e m p h a s i z e d  i n  t h e  s e n t e n c e  is  i n t e r p r e t e d  

in  t e r m s  of T u l v i n g ’s  en c o d in g  s p e c i f i c i ty  h y p o t h e s i s  (T u lv in g  a n d  T h o m s o n ,  

1973) to  m e a n  t h a t  h ig h  d o m i n a n t  p r o p e r t i e s  a r e  a l w a y s  p r e s e n t  i n  t h e  

m e m o r y  t r a c e  of t h e  s e n t e n c e  i r r e s p e c t i v e  of c o n t e x tu a l  b i a s  An a l t e r n a t i v e  

e x p l a n a t i o n  is  a l so  p o s s ib le  b a s e d  o n  th e  n e e d  to  d i s t i n g u i s h  b e t w e e n  th e  

m e m o r y  r e p r e s e n t a t i o n  of t h e  s e n t e n c e  a n d  t h e  l e x i c a l - s e m a n t i c  s y s t e m  

w h i c h  o p e r a t e s  in  r e c o g n iz in g  t h e  c u e  w o r d .  W h e n  t h e  s u b j e c t  is  p r e s e n te d  

w i t h  a  h ig h  d o m i n a n t  p r o p e r t y  a s  a  c u e  w o r d ,  i t  is  n o t  u n l i k e l y  t h a t  lex ica l  

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

p r o p e r t y  is  h ig h ly  a s s o c ia te d  i n d e p e n d e n t l y  of a n y  c o n te x t .  A m ong  th e s e  

w o r d s  w o u l d  be  t h e  r e l a t e d  w o r d  o c c u r r i n g  in  t h e  s e n t e n c e  to  be 

r e m e m b e r e d .  W h e n  t h i s  w o r d  c o m e s  to  m i n d ,  t h e  s u b j e c t  m a y  be a id e d  in  

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

F o r  lo w  d o m i n a n t  p r o p e r t i e s ,  c o n s i s t e n t  a c t i v a t i o n  of t h e  a s s o c ia t e d  w o r d  

f r o m  th e  s e n t e n c e  c a n n o t  be e x p e c te d  in  t h e  p ro b e  r e c o g n i t io n  p h a s e ,  a n d  th e  

s u b j e c t  m a y  r e s o r t  to  a  m o r e  s e m a n t i c a l l y  b a s e d  s t r a t e g y  f o r  s o lv in g  th e  

t a s k  w h i c h  is  in  a c c o r d a n c e  w i t h  T u l v i n g 's  a c c o u n t .  T h i s  m i g h t  a c c o u n t  fo r  

G r e e n s p a n 's  (1986) f in d in g  w i t h  t h e  c u e d  s e n t e n c e  r e c a l l  m e th o d  t h a t  h ig h  

d o m i n a n t  p r o p e r t i e s  a r e  a l w a y s  e f f e c t iv e  r e c a l l  c u e s  r e g a r d l e s s  of c o n t e x tu a l
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e m p h a s i s

C o n c e rn in g  th e  S tro o p  color n a m in g  t a s k  a n d  th e  c r o s s - m o d a l  lex ical decision  

t a s k ,  th e s e  m e th o d s  s h a r e  th e  c h a r a c t e r i s t i c  t h a t  th e  a c t u a l  e x p e r i m e n t a l  

t a s k  is u n r e l a t e d  to th e  p re c e d in g  s e n te n c e  : i .e .  t h e  t a s k  does n o t  r e q u i r e  a n  

a c t iv e  in s p e c t io n  of th e  m e m o r y  r e p r e s e n t a t i o n  of th e  s e n te n c e  o r  a 

c o m p a r i s o n  of t h e  s e n te n c e  to  t h e  w o r d ,  a s  does th e  p ro b e  dec is io n  t a s k  u se d  

in  e x p e r i m e n t  no  2 T h e  m e c h a n i s m  u n d e r l y i n g  th e  S t ro o p  t a s k  a n d  th e  

lex ical dec is ion  t a s k  sh o u ld  p r e s u m a b l y  be loca ted  in  th e  e f fe c t  of th e  

s e n te n c e s  on  th e  lex ica l r e c o g n i t io n  p ro c e s s e s  in v o lv in g  th e  co lo r  t e r m  or 

lex ica l  dec is io n  t a r g e t ,  a n d  is l i k e ly  to  d e p e n d  on  a  p o s t - a c c e s s  c h e c k in g  

m e c h a n i s m  s e n s i t i v e  to  t h e  s e m a n t i c  a p p r o p r i a t e n e s s  of t h e  w o r d  in  th e  

c o n te x t  No d i r e c t  c o m p a r i s o n  is r e q u i r e d  b e t w e e n  t h e  p r o p e r t y  w o r d  a n d  th e  

m e m o r y  r e p r e s e n t a t i o n  of th e  s e n te n c e ,  b u t  a n  i n d i r e c t  e f fec t  of th e  encoded  

r e p r e s e n t a t i o n  is  expec ted .

W ith  th e  S tro o p  co lor  n a m i n g  t a s k ,  W h i tn e y  e t  a l (1985) fo u n d  t h a t  bo th  

h ig h  a n d  lo w  d o m i n a n t  p r o p e r t i e s  w e r e  i n i t i a l ly  a c t iv a t e d  r e g a r d l e s s  of 

c o n te x tu a l  a p p r o p r i a t e n e s s .  S u b s e q u e n t ly ,  lo w  d o m i n a n t  p r o p e r t i e s  w e r e  

d e a c t iv a te d  if t h e y  w e r e  n o t  a p p r o p r i a t e ,  b u t  h ig h  d o m i n a n t  p r o p e r t i e s  

r e m a i n e d  a c t i v a t e d  in  sp i te  of n o t  be ing  a p p r o p r i a t e  in  t h e  s e n te n c e .  It is  

p u zz l in g  t h a t  t h i s  in d i r e c t  m e a s u r e  of in t e g r a t i o n  s h o u ld  y ie ld  d i f f e r e n t  

r e s u l t s  t h a n  th e  p ro b e  dec is io n  m e th o d  u s e d  in  e x p e r i m e n t  2. O ne  possib le  

e x p la n a t io n  m a y  r e f e r  to  d i f f e r e n c e s  in  t h e  t e m p o r a l  p a r a m e t e r s  of th e  tw o  

t a s k s  W h i tn e y  e t  a l  u sed  s e n t e n c e - w o r d  t a r g e t  i n t e r v a l s  Df 0, 300, a n d  600 

m i l l ise c o n d s ,  w h e r e a s  th e  p ro b e  d e s is io n  t a s k  h a d  a  s e n t e n c e - p r o b e  i n t e r v a l  

of 900 m i l l i s e c o n d s  to  w h i c h  one  m ig h t  a d d  th e  p ro longed  p r e s e n t a t i o n  (7 3 

s e c o n d s )  of th e  s e n te n c e  on  t h e  s c r e e n .  A lth o u g h  m o s t  p r i m a r y  p ro c e s s e s  of 

w o r d  re c o g n i t io n  h a v e  t a k e n  p lace  w i t h i n  600 m i l l i s e c o n d s  of w o r d  

p r e s e n t a t i o n ,  it  is s t i l l  c o n c e iv a b le  t h a t  in t e g r a t i o n a l  a c t i v i t y  r e l a t i n g  to  th e  

s e m a n t i c  r e p r e s e n t a t i o n  of t h e  s e n te n c e  in  m e m o r y  m a y  t a k e  p la ce  a f t e r  600 

m i l l i s e c o n d s  T h is  e x p la n a t io n  is  to  so m e  e x te n t  s u p p o r te d  b y  t h e  c r o s s - m o d a l  

lex ica l dec is ion  s t u d y  of G re e n s p a n  (1986) Like W h i tn e y  e t  a l , G re e n s p a n  

u s e d  a n  a u d i t o r y  p r e s e n ta t i o n  of th e  s e n te n c e  w h i c h  w a s  th e n  fo llow ed  b y  a
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v i s u a l l y  p r e s e n te d  l e t t e r  s t r i n g  f o r  lex ica l dec is io n  T h e  s e n t e n c e - w o r d  

i n t e r v a l  w a s  1 second  a n d  t h u s  c lo se r  to  t h e  i n t e r - s t i m u l u s  i n t e r v a l  of 

e x p e r i m e n t  no. 2. L ike W h i t n e y  et a l . ,  G re e n s p a n  fo u n d  t h a t  h ig h  d o m i n a n t  

p r o p e r t i e s  w e r e  a l w a y s  a c t iv a t e d  i r r e s p e c t i v e  of s e n te n c e  e m p h a s i s .  He did, 

h o w e v e r ,  d e m o n s t r a t e  a n  in f lu e n c e  of c o n te x t  on  h ig h  d o m i n a n t  p r o p e r t i e s  of 

m e a n in g ,  i .e  a  d i f f e r e n c e  b e tw e e n  th e  a p p r o p r i a t e  a n d  i n a p p r o p r i a t e  

co n d i t io n  W h ile  t h e  l a t t e r  f in d in g  su g g e s ts  t h a t  p ro c e s s in g  t im e  m a y  be a n  

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

s tu d ie s  f r o m  e x p e r i m e n t  no. 2, t h e  f o r m e r  f in d in g  of a  c o n t in u e d  a c t iv a t io n  

in  i n a p p r o p r i a t e  c o n te x ts  of th e  h igh  d o m i n a n t  p r o p e r t y  r e l a t i v e  to  a  n e u t r a l  

b a se  l in e  is s t i l l  c o n t r a r y  to  t h e  r e s u l t s  of e x p e r i m e n t  no 2

In c o n c lu s io n ,  th e  r e s u l t s  of e x p e r i m e n t  no. 2 p ro v id e  a d d i t io n a l  s u p p o r t  of 

th e  g e n e ra l  r in d in g  t h a t  in  n o r m a l  s u b je c t s  th e  s e m a n t i c  en co d in g  of 

u n a m b ig u o u s  r e f e r e n t i a l  n o u n s  is  in f lu e n c e d  b y  th e  s e n te n c e  c o n te x t  T h e  

s t u d y  docs n o t  p r o v id e  a n y  c o n c lu s iv e  e v id e n c e  r e g a r d i n g  th e  u n d e r ly i n g  

m e c h a n i s m s  of c o n te x tu a l  encod ing , b u t  is in  a g r e e m e n t  w i t h  G r e e n s p a n 's  

(1966) a c c o u n t  of a n  i n c r e a s e  in  a c t iv a t io n  of a p p r o p r i a t e  p r o p e r t i e s  d u e  to  

s e n te n c e  e m p h a s i s  w h i c h  a l s o  a p p l ie s  to  h ig h  d o m i n a n t  p r o p e r t i e s  of w o r d  

m e a n in g  T h e  a b s e n c e  of in h ib i t io n  in  t h e  i n a p p r o p r i a t e  c o n d i t io n  a s  

c o m p a r e d  to  t h e  u n r e l a t e d  c o n t ro l  a lso  c o m p o r t s  w i t h  G r e e n s p a n 's  r e s u l t s  

H o w e v e r ,  t h e  f in d in g  of c o n t in u e d  a c t iv a t i o n  of h igh  d o m i n a n t  p r o p e r t i e s  

r e l a t i v e  to  t h e  u n r e l a t e d  c o n t ro l  co n d i t io n  b y  G re e n s p a n  a n d  o t h e r  

r e s e a r c h e r s  w a s  no t  r e p l i c a te d  in  e x p e r i m e n t  no. 2, w h e r e  n o r m a l  s u b je c t s  

s h o w e d  a  d e a c t iv a t io n  a lso  of h igh  d o m i n a n t  p r o p e r t i e s  w h e n  th e s e  w e r e  

i n a p p r o p r i a t e  in  t h e  s e n te n c e
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S. EXPERIMENT NO. 3

5 1 I n t r o d u c t io n

E x p e r im e n t  no. 3 w a s  u n d e r t a k e n  to  e x a m in e  in t e g r a t i o n  in  a p h a s i c s  w i t h  

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

d i f f ic u l t i e s

5 2 Mglfrgd 

5.2.1 Subjects.
F if te en  a p h a s ic  s u b j e c t s  w e r e  in c lu d e d  in  th e  e x p e r i m e n t  All p a t i e n t s  w e r e  

r i g h t - h a n d e d  a n d  h a d  been  d ia g n o se d  a s  a p h a s ic  fo l lo w in g  le f t  c e r e b r o ­

v a s c u l a r  a c c id e n t s  Except fo r  t h e  p a t i e n t s  J P  a n d  J A t w h o  h a d  s u f f e r e d  tw o  

s t r o k e s ,  all o th e r  p a t i e n t s  w e r e  o n e - s t r o k e  v i c t i m s  a t  t h e  t im e  of te s t in g  

I n f o r m a t io n  a b o u t  lo c a l iz a t io n  of le s ion  w a s  no t  a v a i la b l e  fo r  a l l  th e  p a t i e n t s  

s in c e  C T -s c a n n in g  is  n o t  a  r o u t i n e  p r o c e d u r e  in  e v e r y  D a n ish  h o s p i ta l  T ab le  

10 c o n ta in s  a  s u m m a r y  of i n f o r m a t i o n  a b o u t  th e  p a t i e n t s  in c lu d in g  

i n f o r m a t i o n  a b o u t  p r e s e n c e  o r  a b s e n c e  of h e m ip le g ia  a n d  v i s u a l  fie ld  d e fe c ts  

w h i c h  m a y  be i n f o r m a t i v e  a s  to  th e  s i te  of lesion

A D a n is h  t r a n s l a t i o n  of th e  Boston D iagnostic  A p h as ia  E x a m in a t io n  w a s  u sed  

fo r  t h e  a s s e s s m e n t  a n d  c la s s i f i c a t io n  of ty p e  of a p h a s i a  T h e  s u b t e s t s  g iv e n  

w e r e  th o s e  w h i c h  m o s t  c l e a r l y  d i s c r i m i n a t e  b e tw e e n  d i f f e r e n t  f o r m s  of 

a p h a s i a  : th e  s u b t e s t s  of a u d i t o r y  c o m p re h e n s io n ,  r e p e t i t io n ,  c o n f r o n ta t io n  

n a m in g ,  a n d  d e s c r ip t io n  of t h e  cookie  t h e f t  p i c t u r e  ( w i t h  r a t i n g  of speech  

c h a r a c t e r i s t i c s )  T h e  p a t i e n t s  in c lu d e d  cou ld  a ll  be c o m f o r t a b ly  a s s ig n e d  to 

one of t h e  f l u e n t  (W e rn ic k e ,  T r a n s c o r t i c a l  S e n s o r y ,  A nom ic , C o n d u c tio n )  o r  

n o n f lu e n t  (B roca, T r a n s c o r t i c a l  M o to r )  c a te g o r ie s  of th e  B oston c la s s i f ic a t io n  

s y s t e m  P a t i e n t s  w i t h  u n c l a s s i f i a b le  f o r m s  of la n g u a g e  b r e a k d o w n  a n d  

p a t i e n t s  w i t h  g lobal o r  s e v e r e  m ix e d  n o n f lu e n t  a p h a s i a  w e r e  no t  in c lu d e d  in  

t h e  e x p e r i m e n t .

F if te en  p a t i e n t s  w e r e  in c lu d e d  : n in e  f l u e n t  a p h a s i c s  ( f o u r  W e r n i c k e ’s, one  

T r a n s c o r t i c a l  S e n s o ry ,  one A nom ic , a n d  t h r e e  C o n d u c t io n  a p h a s i c s )  a n d  s ix  

n o n f lu e n t  a p h a s ic s  ( f o u r  B ro c a ’s a n d  t w o  T r a n s c o r t i c a l  M o to r  a p h a s ic s )
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Table 10

D a n ish  A p h as ic s  : S u b je c t s  in  E x p e r im e n t  no. 3

N am e A |c E duc /Jo b  Post onset R adio logical info O th e r  lo ca lis in g  info

N on f lu e n t i p h t l lC I  :
RF 61 10 y r s  /T V - te c h n ie ia n 3 y r s la rg e  1 p a r ie ta l  in -  

fa rc t
r  h e m ip a re s is

MN 46 7 y r s  /c le a n in g  a ss 6 y r s n o t a v a ila b le r  h e m ip a re s is
EH 64 7 y r s  / ty p e s e t te r 7 y r s la rg e  1 in f a r c t  ex ­

ten d in g  to f ro n ta l  lobe
r  h e m ip a re s is

CC 66 9 y r s  /fo re m a n 4 y r s n o t a v a ila b le r  h e m ip a re s is
NL 27 17 y r s . / b a n k  c le rk 6 m o 1 f ro n ta l  in fa rc t r  h e m ip a re s is
JL  43 10 y r s  /book k eep er 

F lu e n t  i p h i n c t

6 mo in fa r c t  of 1 m idd le  
c e re b ra l  a r t e r y  a re a

r  h e m ip a re s is

JP 63 7 y r s  /s a le s w o m a n B y r s  
6 y r s

1 te m p o ro -p a n e ta l  
n o t a v a ila b le no p a re s is

EA 73 7 y r s  /h o u se w ife 12 mo n o t a v a ila b le no p a re s is
KB 62 9 y r s  / f lo r is t 3 y r s n o t a v a ila b le re m itte d  m ild  r  

h e m ip a re s is
CD 61 10 y r s  /c le rk 3 y r s in fa r c t  of 1 m iddle 

c e re b ra l  a r t e r y  a re a
r  h em ian o p s ia , 
no  p a re s is

JA 67 12 y r s  /b u s in e s s  m an 2 y r s  
12 mo

n o t a v a ila b le  
1 h e m ie p h e ra l  
in f a r c t

r e m itte d  m ild  r  
h e m ip a re s is

BJ 47 10 y r s  / s e c r e ta r y 18 mo la rg e  1 tem p o ro ­
p a r ie ta l  in fa r c t

no p a re s is

EN 66 12 y r s  /h o u se w ife 7 y r s 1 te m p o ra l in fa r c t n o  p a re s is
HS 62 16 y r s  / i n te r p r e te r 13 mo 1 te m p o ra l in fa r c t no p a re s is
HP 46 9 y r s  / in s u r a n c e  agent 16 mo la rg e  in f a r c t  of 1 

m id d le  c e re b ra l  
a r t e r y  a re a

re m itte d  m ild  r  
h e m ip a re s is
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T ab le s  11A a n d  1 IB s h o w  t h e  s c o re s  on th e  d i f f e r e n t  s u b t e s t s  of th e  Boston 

D iagnostic  A p h a s ia  E x a m in a t io n  a n d  th e  a p h a s i a  c la s s i f i c a t io n  fo r  th e  

s u b j e c t s  in  th e  e x p e r i m e n t

To i n s u r e  s u b je c t s  h a d  s u f f ic ie n t  r e a d in g  s k i l l s  to  c a r r y  o u t  th e  

e x p e r i m e n t a l  t a s k ,  a  f u r t h e r  c r i t e r i o n  fo r  p a r t i c ip a t io n  w a s  a n  o v e ra l l  s co re  

of a t  l e a s t  70% c o r r e c t  on t h e  s ing le  w o r d  r e a d in g  s u b t e s t s  of th e  Boston te s t  

( v i s u a l  s y m b o l  d i s c r i m in a t io n ,  p h o n e t ic  a s s o c ia t io n ,  a n d  w o r d - p i c t u r e  

m a tc h in g )  a s  w e l l  a s  on  a  sp ec ia l  s e n t e n c e - p i c t u r e  m a tc h in g  p r e t e s t  w i t h  10 

s e n te n c e s  t a k e n  f r o m  t h e  e x p e r i m e n t a l  s t u d y .  T h e  r e s u l t s  of th e  r e a d in g  

p r e t e s t s  a r e  s h o w n  in  t a b le  12

T h e  u se  of c la s s i f i a b le  p a t i e n t s  e n s u r e s  to  so m e  d eg ree  a g a i n s t  m u d d le d  d a t a  

d u e  to  th e  in c lu s io n  of p a t i e n t s  w i t h  h ig h ly  in d iv id u a l iz e d  o r  a m o r p h o u s  

p a t t e r n s  of la n g u a g e  b r e a k d o w n ,  o r  c a s e s  w h e r e  t h e  c o m p e n s a to r y  

s t r a t e g i e s  d i s t o r t  t h e  o r ig in a l  p a t t e r n  of th e  d i s o r d e r .  F or  th e  e x p e r i m e n t a l  

a n a l y s e s ,  h o w e v e r ,  g ro u p in g  b y  d ia g n o s t ic  c a t e g o r y  m a y  n o t  b e  r e l e v a n t  to 

th e  p a r t i c u l a r  d im e n s io n  of l a n g u a g e  w h i c h  is  be ing  s tu d ie d .  F u r t h e r m o r e ,  

s u c h  a  g ro u p in g  is o f te n  im p r a c t i c a b le  b e c a u se  th e  n u m b e r  of p a t i e n t s  in  

e a c h  d ia g n o s t ic  c a t e g o r y  is  too s m a l l  A l t e r n a t iv e ly ,  th e  f l u e n t - n o n f l u e n t  

d im e n s io n  h a s  p ro v e d  a n  i m p o r t a n t  g ro u p in g  c r i t e r i o n  in  s tu d i e s  of 

a u t o m a t i c  a n d  c o n t ro l le d  p ro c e s s e s  in  w o r d  re c o g n i t io n  a n d  w i l l  be u s e d  h e r e  

in  t h e  s t a t i s t i c a l  a n a l y s e s

5 2 2 S t im u l i

A s u b s e t  of 16 woi. d s  w a s  se lec ted  f r o m  th e  24 e x p e r i m e n t a l  i t e m s  u s e d  in  

e x p e r i m e n t  n o  2 a s  d e s c r ib e d  in  s e c t io n  4 .3 2 T h e  16 w o r d s  a r e  s h o w n  in  

a p p e n d ix  R T he  e x p e r i m e n t a l  s e n te n c e s  a n d  f i l le r  s e n te n c e s  w e r e  th e  e x a c t  

s a m e  a s  in  e x p e r i m e n t  n o  2, ex ce p t fo r  th e  e x c lu s io n  of s e n t e n c e - p r o b e  s e t s  

r e l a t i n g  to  t h e  8 e x p e r i m e n t a l  i t e m s  w h i c h  w e r e  n o t  in c lu d e d  in  th e  a p h a s ic  

v e r s io n .  T - t e s t s  w e r e  r e p e a te d  fo r  t h e  n e w  v e r s i o n  of t h e  t e s t  a n d  s h o w e d  

no s ig n i f ic a n t  d i f f e r e n c e s  in  le n g th  o r  f r e q u e n c y  b e t w e e n  h igh  a n d  lo w  

d o m i n a n t  p r o p e r t i e s ,  b e tw e e n  e x p e r i m e n t a l  s e n te n c e  o b je c ts  a n d  u n r e l a t e d  

c o n t ro l s ,  b e tw e e n  p o s i t iv e  p ro b e s  f r o m  in i t ia l ,  m id d le  a n d  f in a l  pos it ion  of
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Table 11A

A p h as ic s  : R a w  S c o re s  on S u b te s t s  
of th e  Boston D iagnostic  A p h a s ia  E x a m in a t io n

CLASSIFIC CO M PREH ENSIO N R E PE T IT IO N
1|1 w o body p a r t  com m ands com plex s | l  w o. h i p ro b  lo prob

m a te r ia l u n t i n c i i  u n l t n t t i

MAX SCORE 72 20 18 12 10 8 8

N o n f lu e n t  a p h a s i c s  : 
RP TM 70 0 19 10 7 8 4 4
MN Broca 69 0 14 11 7 8 1 0
EH TM 69 5 19 13 7 9 4 2
CC B roca 66 5 13 11 8 B 1 0
NL B roca 72.0 19 14 12 1 0 0
JL  B roca 72 0 20 13 9 9 3 3

P lu e n t  a p h a s ic s  
JP  W e rn . 67 5 19 7 1 8 2 0
EA W e r n 41.5 13 1 1 6 1 0
KB Cond 54 5 15 13 7 8 1 1
CD TS 56 0 16 4 7 9 8 8
JA W e r n 6B.0 15 4 3 7 2 1
BJ Cond 72 0 18 5 12 2 7 2 1
EN Cond 60.0 19 13 6 8 3 2
HS A nom ic 69.0 20 13 7 9 5 4
HP W e r n 55 0 4 2 1 6 0 0
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Table 11B

A p h a s ic s  : R a w  S c o r e s  o n  S u b t e s t s  
of t h e  Boston D iag n o s t ic  A p h a s ia  E x a m in a t io n

C LA SSIFIC N A M IN G SPEECH CHARACTERISTICS
m «l phr k riic |r t m p a r t - w ord
lin e len g th form p b n i a f in d in g

MAX SCORE 114 7 7 7 7 7 7

N o n f lu e n t  a p h a s i c s  :
RP TM 66 2 1 1 1 1 1
MN B roca 47 2 2 3 1 1 1
EH TM 70 2 2 2 2 1 2
CC B roca 63 2 2 2 2 1 2
NL B roca 6 1 1 1 1 1 1
JL  B roca 96 3 2 2 2 1 2

F lu e n t  a p h a s i c s  :
J P  W e r n 110 7 7 5 7 2 5
EA W e r n . 108 7 7 7 7 4 6
KB Cond. 46 7 6 6 6 4 6
CD TS 61 6 7 6 6 3 6
JA  W e r n 77 7 7 6 5 4 5
BJ C o n d . 108 7 7 7 6 6 6
EN Cond 78 6 6 4 5 4 6
HS A n o m ic 104 7 7 7 7 4 5
HP W e r n 87 7 7 7 6 5 6
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TABLE 12

D a n ish  A p h a s ic s  : R ead ing  P r e te s t  S c o re s

S u b je c t Boston Di 
S ym bol 
di sc r im

agnostic A p h asia  
Phon

asso c ia tio n

E x am in a tio n
W o rd -p ic tu re
m a tch in g

S e n te n c e -p ic tu re  
m a tch in g

P erc en t
co rrec t

N o n flu c n t a p h a s ic s  
R P 10 7 9 8 89 8
M N 9 6 8 9 84 2
EH 9 8 9 8 89 6
CC 10 8 10 9 97 4
N L 10 8 10 9 97 4
JL 9 7 9 8 88 8

F lu e n t a p h a s ic s  
J P  10 8 10 8 94 7
EA 10 7 10 8 92 1
KB 10 6 7 8 81 8
CD 7 1 10 9 71 1
JA 10 8 10 9 97 4
BJ 10 4 10 9 88 8
EN 10 b 10 9 89 8
HS 10 8 10 10 100 0
HP 10 8 10 9 97 4
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t h e  s e n te n c e ,  o r  b e tw e e n  n e g a t iv e  a n d  p o s i t iv e  p ro b e s  ( see  a lso  a p p e n d ix  R)

5 2 3 P r o c e d u r e

T he  e x p e r i m e n t a l  s e tu p  a n d  p r o c e d u r e  w a s  th e  s a m e  a s  d e s c r ib e d  in  

e x p e r i m e n t  no. 2. H o w e v e r ,  sp e c ia l  c a r e  w a s  t a k e n  in  th e  i n s t r u c t i o n  of th e  

s u b je c t s .  T h u s ,  w r i t t e n  m a t e r i a l s  w e r e  u s e d  to  d e m o n s t r a t e  th e  t a s k  b e fo re  

p r a c t i c e  on t h e  c o m p u te r  b eg an  C o m p u te r  p r a c t i c e  w i t h  th e  r e s p o n s e  

b u t t o n s  a n d  w i t h  th e  s e n t e n c e - p r o b e  t a s k  w a s  r e p e a te d  if n e c e s s a r y  to 

e n s u r e  t h a t  s u b je c t s  w e r e  a b le  to  c a r r y  o u t  t h e  e x p e r i m e n t  in  a  m e a n in g f u l  

m a n n e r  In o r d e r  to a v o id  p r o b le m s  d u e  to  fa t ig u e ,  a p h a s ic  s u b je c t s  w e r e  

a s k e d  to  c o m p le te  o n ly  fo u r  p r e s e n t a t i o n  b lo c k s  In one  s e s s io n  a n d  r e t u r n e d  

on a n o t h e r  d a y  to  c o m p le te  t h e  l a s t  f o u r  b locks .  E ach  s e s s io n  la s t e d  

a p p r o x im a te ly  one  h o u r  in c lu d in g  a  b r e a k  b e t w e e n  th e  f i r s t  a n d  th e  l a s t  tw o  

p r e s e n t a t i o n  b locks.

5.2 4 A p p a r a t u s

T h e  a p p a r a t u s  w a s  t h e  s a m e  a s  d e s c r ib e d  fo r  e x p e r i m e n t  n o  2

5 3 R e su l t s  

5 3 1 N eg a t iv e  p ro b e s

R eac tio n  t i m e s  fo r  c o r r e c t  r e s p o n s e s  w e r e  s u b je c te d  to  a  d a t a  c o m b  to 

r e m o v e  o u t l i e r s  (see  se c t io n  4 .3 .1 ) .  A s u b s e q u e n t  in sp e c t io n  of th e  r a w  d a t a  

of th e  a p h a s ic  s u b je c t s  su g g e s te d  t h a t  t h e r e  w a s  a  r e l a t i o n s h i p  b e tw e e n  

e r r o r s  in  p ro b e  r e j e c t io n  a n d  r e s p o n s e  la te n c ie s  T h u s ,  s u b j e c t s  w h o  

e r r o n e o u s l y  acc e p te d  a  w o r d  in  t h e  a p p r o p r i a t e  co n d i t io n ,  o f te n  m a n a g e d  to 

c o r r e c t l y  r e j e c t  t h e  s a m e  w o r d  in  th e  i n a p p r o p r i a t e  co n d i t io n ,  b u t  w e r e  

v e r y  s lo w  In doing  so S in ce  o n ly  d ec is io n  la te n c ie s  fo r  c o r r e c t  p ro b e  

r e j e c t i o n  la te n c ie s  w e r e  in c lu d e d  in  th e  a n a l y s e s ,  t h i s  r e l a t i o n s h i p  m ig h t  

d i s to r t  t h e  g e n e ra l  s lo w in g  e ffec t  of c o n te x tu a l  r e l a t e d n e s s  o n  s u b je c t s '  

r e j e c t i o n  la te n c ie s  In  o r d e r  to  c o r r e c t  f o r  th i s ,  a  s u b j e c t ' s  m e a n  r e je c t io n  

l a t e n c y  in c lu d e d  o n ly  th o s e  i t e m s  on  w h i c h  h e  h a d  a n s w e r e d  c o r r e c t l y  in  a l l  

t h r e e  c o n te x t  c o n d i t io n s  B ecause  th i s  p r o c e d u r e  m ig h t  be s u s p e c te d  to  o f f - s e t  

th e  w o r d  le n g th  a n d  w o r d  f r e q u e n c y  b a la n c e  b e tw e e n  th e  h ig h  a n d  lo w  

d o m i n a n t  co n d i t io n ,  t h e s e  v a l u e s  w e r e  r e c o m p u te d  fo r  e a c h  s u b je c t .
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N o n - r e p e a  ted  m e a s u r e s  t -  t e s t s  c a r r i e d  o u t  on  t h e s e  v a l u e s  s h o w e d  no  

d i f f e r e n c e s  b e t w e e n  t h e  h ig h  d o m i n a n t  a n d  lo w  d o m i n a n t  c o n d i t io n  in  w o r d  

le n g th  o r  w o r d  f r e q u e n c y  fo r  a n y  of t h e  f i f t e e n  s u b je c t s .

S u b je c t s '  m e a n  p ro b e  r e j e c t i o n  la te n c ie s  a n d  e r r o r s  w e r e  b o th  a n a l y s e d  in  3 

f a c to r  a n a l y s e s  of v a r i a n c e  (g ro u p ( 2 )  b y  d o m in a n c e ( 2 )  b y  c o n te x t ( 3 ) ) .  T h e  

p ro b e  r e je c t io n  la te n c ie s  fo r  n o n f lu e n t  a n d  f lu e n t  a p h a s i c s  a r e  p r e s e n te d  in  

ta b le  13, m e a n  o v e r a l l  e r r o r s  in  ta b le  14 ( t h e  c o m p le te  e r r o r  d a t a  a r e  s h o w n  

in  a p p e n d ix  S).

T ab le  13

A p h as ic s  G ro u p ed  b y  F lu e n c y  : M ean  P ro b e  R e jec tio n  
L a te n c ie s  in  M ill iseconds

HIGH DOMINANCE LOW DOMINANCE
S u b je c t App I n a p p r  U n r e l App I n a p p r .  U n re l

N o n f lu e n t  a p h a s i c s  : 
RP 1943 
MN 1392 
EH 1788 
CC 1205 
NL 1672 
JL  1387

1859
1320
1500
1237
1465
1338

1553
1269
1400
1507
1243
1008

1864
1373
1740
2598
1749
1422

2053
1226
1536
2216
1407
1195

1889
1210
1887
1970
1579
1109

m e a n 1565 1453 1330 1791 1606 1607

F lu e n t  a p h a s i c s  :
J P 1313 1336 1225 1286 1199 1265
EA 2981 3626 2121 2509 2124 1940
KB 2234 2539 2042 2095 1974 1882
CD 1543 1557 1423 1361 1263 1365
JA 1290 1069 1032 1040 1073 1116
BJ 1277 1186 1142 1205 1215 1111
EN 1272 1315 1082 1606 1209 1150
HS 2057 1861 1969 1948 1588 1402
HP 1774 1337 1146 1273 1216 1361

m e a n 1749 1758 1465 1591 1429 1399
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Table 14

A p h a s ic s  G rouped  b y  F lu en c y :  M ean  O v e ra l l  E r r o r s  in  P ro b e  R ejec tion

HIGH DOMINANCE LOW DOMINANCE
G roup App I n a p p r .  U n r e l App I n a p p r .  U n r e l

N o n f lu e n t 2 00 1.50 0.50 1.17 1 17 0.50
F lu e n t 1.78 1.44 0 78 0.89 0.78 0.56

F or  p ro b e  r e je c t io n  la te n c ie s ,  th e  a n o v a  s h o w e d  n o  o v e r a l l  e f fe c t  of g ro u p  

( F ( l , 1 3 ) » .00, p > .97) o r  p r o p e r t y  d o m in a n c e  ( F ( l , 1 3 ) “ ,05, p> .82). H o w e v e r ,  th e  

g ro u p  b y  d o m in a n c e  in t e r a c t i o n  w a s  s ig n i f i c a n t  ( p ( l , I 3 ) e 6.74, p=.022). 

F u r t h e r m o r e ,  r e s u l t s  s h o w e d  a  m a in  e f fe c t  of c o n te x t  (F ( 2 ,26)* 10 84, 

p< 000), b u t  n e i t h e r  t h e  i n t e r a c t i o n  b e t w e e n  g r o u p  a n d  c o n te x t ,  d o m in a n c e  

a n d  c o n te x t ,  n o r  t h e  t h r e e - w a y  in t e r a c t i o n  w e r e  s ig n i f ic a n t  (F (2 ,26)=  59,

P> 55, F(2 ,26) = l 75 ,p> 19 a n d  F(2,26)= 23, p>,79 r e p e c t iv e ly )  (see  ta b le  15)

T ab le  16

A p h as ic s  G rouped  b y  F lu e n c y :  A nova  T ab le  f r o m  A n a ly s is  
of M ean  P ro b e  R e jec tion  L a te n c ie s

S o u rc e  S u m  of s q u a r e s  df M ean  s q u a r e  F S ign if. of F

GROUP 1022.31 1 1022 31 .00 .975
b e tw e e n  cells 13541946.18 13 3042688.2

DOMINANCE 6303.76 1 6303.75 .05 829
G x D. 8782IB 02 1 878218 02 6 74 .022
w i t h i n  cells 16940B9.81 13 130314.60

CONTEXT 720656 07 2 360328.04 10.84 000
G x C. 39492 47 2 19746 24 59 ,659
w i t h i n  cells 864139.91 26 33236.15

D.x C 140155.63 2 70077 82 1.75 .193
G. x D. x C. 18637 63 2 9318 82 23 794
w i t h i n  ce l ls 1040668 61 26 40026.33
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In  o r d e r  to  e lu c id a te  th e  g ro u p  b y  d o m in a n c e  in t e r a c t i o n ,  s c o re s  f r o m  

d i f f e r e n t  le v e ls  of t h e  c o n te x t  f a c t o r  w e r e  co llapsed  a n d  c o m p a r i s o n s  w e r e  

m a d e  of l a te n c ie s  to  r e j e c t  h ig h  d o m i n a n t  v e r s u s  lo w  d o m i n a n t  p r o p e r t i e s  

s e p a r a t e l y  fo r  t h e  g r o u p  of f l u e n t  a n d  n o n f lu e n t  a p h a s ic s  F o r  f lu e n t  

a p h a s ic s ,  p a i r e d  t - t c s t s  s h o w e d  t h a t  th e s e  p a t i e n t s  w e r e  s lo w e r  to  r e j e c t  

h ig h  d o m i n a n t  t h a n  lo w  d o m i n a n t  p r o p e r t i e s  (t(B)=2.307, p < 0 5  ( t w o - t a i l e d )  

F o r  n o n f lu e n t  a p h a s i c s  t h e  m e a n s  d i f f e r e d  in  t h e  opposite  d i r e c t io n ,  b u t  th i s  

w a s  no t s ig n i f i c a n t  ( t ( 5 ) « - l  463, N .8 , ( t w o - t a i l e d ) .

T e s ts  of in t e g r a t i o n  a n d  p r i m i n g  w e r e  c a r r i e d  o u t  fo l low ing  th e  m ode l fo r  

o r th o g o n a l  £  p r i o r i  c o m p a r i s o n s  u s in g  th e  m e a n  s q u a r e  e r r o r  f r o m  th e  

a n a l y s i s  of v a r i a n c e  a s  su g g es ted  b y  K irk  (1968) T h e  r e s u l t s  of th e s e  t e s t s  

w e r e  a s  fo llo w s  : F o r  h ig h  d o m i n a n t  w o r d s ,  n e i t h e r  n o n f lu e n t  n o r  f lu e n t  

a p h a s i c s  s h o w e d  in t e g r a t io n  ( t (2 6 )= l  533 a n d  t(2 6 )= - .0 1 2 3  r e s p e c t iv e ly ) .  F or  

b o th  g ro u p s ,  h o w e v e r ,  t h e  c o m p a r i s o n  f o r  p r im in g  w a s  s ig n i f ic a n t  in  t h e  

h igh  d o m i n a n t  c o n d i t io n  ( t(26)= 2 .450 , p< 025 a n d  t(2 6 )  = 3.949, p< 001 

r e s p e c t iv e l y ) .  In  th e  lo w  d o m i n a n t  co n d it io n ,  b o th  g ro u p s  s h o w e d  

in t e g r a t i o n  ( t (2 6 )= 2 .533, p< 01 a n d  t(26)=2.218, p< 025 r e s p e c t iv e ly ) .

T h e  t h r e e - w a y  a n o v a  on  e r r o r s  in  p ro b e  r e j e c t i o n  s h o w e d  n o  e ffec t  of g ro u p  

(F ( l ,1 3 )*  03, p > 8 6 )  o r  d o m in a n c e  ( F ( l ,  13)»2 47, p> .14) a n d  th e  g ro u p  b y  

d o m in a n c e  i n t e r a c t i o n  w a s  n o n s ig n i f i c a n t  fo r  e r r o r s  ( F ( l ,  13)=. t l ,  p> 75) As 

in  th e  l a t e n c y  r e s u l t s ,  h o w e v e r ,  t h e r e  w a s  a  s ig n i f i c a n t  m a i n  e f fe c t  of 

c o n te x t  (F (2 ,26)=3 .73 , p < 0 3 8 .  N e i th e r  g r o u p  b y  co n tex t ,  d o m in a n c e  b y  

c o n te x t ,  n o r  th e  t h r e e - w a y  in t e r a c t i o n  w e r e  s ig n i f i c a n t  (F (2 ,26 )= .25 , p> 78, 

F(2 ,26)=1.06, p> 36; F (2 ,26)* .04 , p> 96 r e s p e c t iv e l y )  See a p p e n d ix  T.

A p r io r i  c o m p a r i s o n s  f o r  i n t e g r a t i o n  a n d  p r i m i n g  w e r e  c a r r i e d  o u t  in  t h e  

s a m e  m a n n e r  d e s c r ib e d  f o r  th e  l a t e n c y  r e s u l t s .  T h e  t e s t s  f o r  in t e g r a t i o n  in 

th e  h igh  d o m i n a n t  a n d  lo w  d o m i n a n t  c o n d i t io n s  w e r e  n o t  s ig n i f i c a n t  fo r  

e i t h e r  g r o u p  H o w e v e r ,  b o th  n o n f lu e n t  a n d  f lu e n t  a p h a s i c s  s h o w e d  p r im in g  

in  th e  h ig h  d o m i n a n t  co n d i t io n ,  a n d  n o n f lu e n t  a p h a s i c s  s h o w e d  p r im in g  in 

t h e  lo w  d o m in a n c e  c o n d i t io n  a s  w e l l  ( t(2 6 )= 3  492, p< 005, t (26 )= 2  318, p< 025, 

a n d  t (2 6 )= l  872, p< 05 r e s p e c t iv e l y )
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5 3 2 R e g ro u p in g  of a p h a s ic s  b v  le v e l  of c o m p r e h e n s io n  

T he  q u e s t io n  of g ro u p in g  c r i t e r i a  in  e x p e r i m e n t a l  s t u d i e s  w i t h  a p h a s ic  

s u b je c t s  is h ig h ly  c o n t r o v e r s i a l  a n d  i t  h a s  b een  a r g u e d  t h a t  o n ly  c a se  s tu d ie s  

c a n  be a c c e p ta b le  in  r e s e a r c h  w h e r e  one  a t t e m p t s  to  d r a w  in f e r e n c e s  f r o m  

p a th o lo g ica l  f u n c t io n  to t h e  n o r m a )  la n g u a g e  p ro c e s s in g  s y s t e m  ( C a r a m a z z a  

a n d  M cCloskey, 1968). O th e r  r e s e a r c h e r s  h a v e  t a k e n  th e  i n t e r m e d i a t e  

p o s i t io n  t h a t  g ro u p in g  of p a t i e n t s  is  a n  a p p r o p r i a t e  m e th o d  in  s tu d i e s  w h e r e  

one  a t t e m p t s  to  d e m o n s t r a t e  a s s o c ia t io n s  b e tw e e n  s y m p t o m s  in  a p h a s i a  

(N e w c o m b e  a n d  M a r s h a l l ,  1988) In  a c c o r d a n c e  w i t h  t h e  l a t t e r  v i e w p o i n t  i t  

is l e g i t im a te  to  g ro u p  p a t i e n t s  b a se d  on p e r f o r m a n c e  in  one  a s p e c t  of 

l in g u is t ic  f u n c t io n in g  s u c h  a s  f lu e n c y  of sp e e c h  p r o d u c t io n  In  o r d e r  to 

e x a m in e  w h e t h e r  a  r e l a t i o n s h i p  e x i s t s  to  o th e r  la n g u a g e  d e f ic i ts .  H o w e v e r ,  a 

t h e o r e t i c a l  m o t iv a t io n  fo r  cho ice  of g ro u p in g  c r i t e r i o n  is  r e q u i r e d  a n d  th e  

r e l e v a n c e  of a  g iv e n  c r i t e r i o n  w i t h  r e g a r d  to  t h e  e x p e r i m e n t a l  v a r i a b l e s  

e x a m in e d  in  a  s t u d y  m a y  b e  a  s u b j e c t  of d e b a te

G ro u p in g  b y  f lu e n c y  of s p e e c h  p r o d u c t io n  is  a  t r a d i t i o n a l  c r i t e r i o n  a n d  in  t h e  

c a s e  of th i s  e x p e r i m e n t  i t  is  th e o r e t i c a l ly  m o t iv a t e d  in  th e  r e s e a r c h  of 

B lu m s te in  a n d  co l leag u e s  d e m o n s t r a t i n g  a  r e l a t i o n s h i p  b e t w e e n  b r e a k d o w n  

in  a u t o m a t i c  a n d  c o n t ro l le d  p ro c e s s e s  in  c o m p r e h e n s io n  a n d  f lu e n c y  in  

sp e e c h  p r o d u c t io n  ( se e  s e c t io n  1.4) T h u s ,  f r o m  a  p ro c e s s in g  p e r s p e c t iv e  th e  

in t e g r a t i o n  of w o r d  m e a n in g  In  s e n te n c e s  m ig h t  be a s s u m e d  to d e p e n d  on  

c o n t ro l le d  m e n t a l  p ro c e s s e s .  H o w e v e r ,  f r o m  th e  p e r s p e c t iv e  of th e  ty p e  of 

l in g u is t ic  k n o w le d g e  in v o lv e d ,  th e  i n t e g r a t i o n  leve l in  c o m p r e h e n s io n  m a y  be 

a s s u m e d  to  d e p e n d  on th e  p r e s e r v a t i o n  of k n o w le d g e  of w o r d  m e a n in g s .  In  

a c c o rd a n c e  w i t h  t h i s  p e r s p e c t iv e ,  s u b je c t s  w e r e  r e g ro u p e d  in to  h ig h  a n d  lo w  

(s in g le  w o r d )  c o m p r e h e n d e r s  a c c o rd in g  to t h e i r  s c o re s  on t h e  a u d i t o r y  s ing le  

w o r d  c o m p re h e n s io n  s c o re  on th e  Boston D iagnostic  A p h a s ia  E x a m in a t io n ,  cf 

ta b le  16

M ean  p ro b e  r e j e c t i o n  la te n c ie s  fo r  a p h a s i c s  r e g r o u p e d  a c c o rd in g  to  s ing le  

w o r d  c o m p re h e n s io n  a r e  s h o w n  in  t a b le  17 T h e  d a t a  w e r e  r e s u b m i t t e d  to  a 

t h r e e - w a y  a n o v a  a s  d e s c r ib e d  fo r  t h e  f l u e n c y  g ro u p in g  a b o v e  (see  a n o v a  

ta b le  in  a p p e n d ix  U)
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T a b le  16

A p h as ic s  G rouped  a c c o rd in g  to  Level 
of S ing le  W o rd  C o m p re h e n s io n

S u b je c t  A p h a s ia  ty p e

NL Broca
JL Broca
BJ C onduc t ion
RP T r a n s c o r t i c a l
EH T r a n s c o r t i c a l
MN Broca
HS A nom ic
JA W e r n ic k e

M
M

Sal. W o rd  C om p S core

72.0
72.0 
72 0
70.0 
69 5
69.0
69.0 
68 0

group

High C o m p r e h e n d e r s

CC Broca
EN C onduc tion
J P  W e r n ic k e
CD T r a n c o r t i c a l  S.
HP W e r n ic k e
KB C onduction
EA W e r n ic k e

66 5 
60.0 
57 5 
56.0 
55 0
54.5
41.5

L o w  C o m p r e h e n d e r s
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T a b le  17

A p h a s ic s  G rouped  b y  C o m p re h e n s io n  : M ean  P ro b e  R ejec tion  
L a te n c ie s  In  M ill iseco n d s

HIGH DOMINANCE LOW DOMINANCE
S u b je c t  App. I n a p p r .  U n re l  App. I n a p p r .  U n re l .

High c o m p r e h e n d e r s  :
NL 1672 1465 1243 1749 1407 1579
JL 13B7 1338 1008 1422 1195 1109
BJ 1277 1186 1142 1205 1215 1111
RP 1943 1859 1553 1864 2053 18B9
EH 1768 1500 1400 1740 1536 1887
MN 1392 1320 1269 1373 1226 1210
HS 2057 1861 1969 1948 1588 1402
JA 1290 1069 1032 1040 1073 1116

m e a n  1601 1450 1327 1543 1412 1413

L ow  c o m p r e h e n d e r s
CC 1205 1237 1507 2590 2216 1970
EN 1272 1315 1082 1606 1209 1150
J P  1313 1336 1225 1266 1199 1265
CD 1543 1557 1423 1361 1263 1365
HP 1774 1337 1146 1273 1216 1361
KB 2234 2539 2042 2095 1974 1882
EA 2961 3626 2121 2509 2124 1940

m e a n 1760 1850 1507 1818 1600 1562
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R e s u l t s  s h o w e d  no m a in  e f fe c t  of g ro u p ,  d o m in a n c e  o r  g ro u p  b y  d o m in a n c e  

i n t e r a c t i o n  ( F ( l , 1 3 ) = l .  19, p> 29, F ( l , l 5 ) = . a 7 ,  p» 79, a n d  F ( l ,1 3 )=  05, p* .82).  

O n ly  th e  c o n te x t  e f fe c t  w a s  s ig n l f i c a n t (F (2 ,2 6 )* 1 2 .11, p < 0 0 l )  N e i th e r  g ro u p  

b y  c o n te x t ,  d o m in a n c e  b y  c o n te x t  n o r  t h e  t h r e e - w a y  i n t e r a c t i o n  w e r e  

s ig n i f i c a n t  ( F (2 ,2 6 > 1  00, P> 38, F (2 ,26 )«2 .44 , p>.10, F<2,26>-1,38, p> .27)

O r th o g o n a l  c o m p a r i s o n s  fo r  in t e g r a t i o n  a n d  p r im in g  w e r e  c a r r i e d  o u t  a s  

p r e v i o u s l y  d e s c r ib e d  High c o m p r e h e n d e r s  s h o w e d  in t e g r a t i o n  fo r  b o th  h ig h  

d o m i n a n t  a n d  lo w  d o m i n a n t  w o r d s  ( t ( 2 6 )= 2 .154, p < 0 2 5  a n d  t(26)=  1.869, 

p< 05 r e s p e c t iv e l y )  F o r  lo w  c o m p r e h e n d e r s ,  t h e  in t e g r a t i o n  c o m p a r i s o n  fo r  

h ig h  d o m i n a n t  w o r d s  w a s  n o t  s ig n i f i c a n t  ( t ( 2 6 ) “ - l  284, N .S  )  In  fa c t ,  fo r  

s ix  of t h e  s e v e n  s u b je c t s  t h e  i n a p p r o p r i a t e  c o n d i t io n  w a s  lo n g e r  t h a n  th e  

a p p r o p r i a t e  in  th e  h ig h  d o m i n a n t  c o n d it io n .  H o w e v e r ,  t h e  t e s t  of p r im in g  

w a s  s ig n i f i c a n t  fo r  lo w  c o m p r e h e n d e r s  in  th e  h ig h  d o m i n a n t  c o n d it io n  

(t(26)=4  252, p< 001) a n d  lo w  c o m p r e h e n d e r s  s h o w e d  in t e g r a t io n  in  th e  lo w  

d o m i n a n t  co n d i t io n  ( t (2 6 )» 3  111, p< 005)

T he  o v e r a l l  e r r o r  d a t a  f o r  a p h a s i c s  g ro u p e d  a c c o rd in g  to  leve l of s ing le  

w o r d  c o m p re h e n s io n  is  p r e s e n te d  in  t a b le  18. T h e  e r r o r s  w e r e  a n a ly s e d  in  

a n a l y s i s  of v a r i a n c e  a s  p r e v io u s l y  d e s c r ib e d  (see  a n o v a  ta b le  in  a p p e n d ix  

V) T h e  r e s u l t s  s h o w e d  a  m a i n  e f fec t  of g ro u p  ( F ( l ,  I 3 )« 7 .b l ,  p< 016) d u e  to 

lo w  c o m p r e h e n d e r s  m a k i n g  m o r e  e r r o r s  t h a n  h ig h  c o m p r e h e n d e r s  T h e r e  

w a s  no  m a in  e ffec t of d e g re e  of d o m in a n c e  o r  g ro u p  b y  d o m in a n c e  

in t e r a c t i o n  ( F ( l ,  13)“ 3.40, p» 08 a n d  F (l ,1 3 )> 1 .6 1 ,  p>.22 r e s p e c t iv e l y ) .  T he 

c o n te x t  e f fe c t  w a s  s ig n i f i c a n t  (F2(2 ,2b)=4 58, p< 02) b u t  n o n e  of th e  

i n t e r a c t i o n s  in v o lv in g  th e  c o n te x t  f a c t o r  w a s  s ig n i f i c a n t

T ab le  IB

A p h as ic s  G rouped  b y  C o m p re h e n s io n :  M ean  O v e ra l l  
E r r o r s  in  P ro b e  R e jec tion

HIGH DOMINANCE LOW DOMINANCE
C ro u p App I n a p p r .  U n re l . App I n a p p r  U n re l

High c o m p r . .63 75 .38 38 .63 .25
L ow  c o m p r . 3 29 2.29 1 00 1 71 1 29 86
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A p r i o r i  c o m p a r i s o n s  s h o w e d  n o  d i f f e r e n c e s  b e t w e e n  a n y  c o n d i t io n s  f o r  h ig h  

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

f e w  e r r o r s  on t h e  t a s k  F o r  l o w  c o m p r e h e n d e r s ,  t h e  t e s t  of i n t e g r a t i o n  w a s  

s i g n i f i c a n t  f o r  h ig h  d o m i n a n t  p r o b e s  ( t (26 )*2  89, p< 005, b u t  n o t  fo r  lo w  

d o m i n a n t  p r o b e s ,  w h e r e  t h e y  o n ly  s h o w e d  p r i m i n g  ( t  (26)*1 .85 , p< .05).

5 3 3 P o s i t iv e  p r o b e s

A f te r  t h e  r e m o v a l  of o u t l i e r s ,  m e a n  l a t e n c i e s  i n  p r o b e  a c c e p ta n c e  w e r e  

a n a l y s e d  in  a  t w o - f a c t o r  r e p e a t e d  m e a s u r e s  a n o v a  ( g r o u p ( 2 )  b y  s e n te n c e  

p o s i t io n  ( 3 ) )  to  c l a r i f y  w h e t h e r  t h e  t i m e  t a k e n  to  a c c e p t  a  w o r d  w a s  r e l a t e d  

to  i t s  ( i n i t i a l ,  m id d le ,  o r  f i n a l )  p o s i t io n  in  t h e  s e n t e n c e  O v e r a l l  m e a n s  fo r  

f l u e n t  a n d  n o n f l u e n t  a p h a s i c s  a r e  s h o w n  in  t a b le  19, t h e  d a t a  f o r  t h e  

a n a l y s i s  is  in c lu d e d  in  a p p e n d ix  W

T a b le  19

A p h a s ic s  G ro u p e d  b y  F lu e n c y  M e a n  O v e r a l l  P ro b e  
A c c e p ta n c e  L a te n c ie s  in  M il l is eco n d s

SENTENCE POSITION
s u b j e c t v e r b  o b je c t

Non f lu e n t 1647 1697 1637
F lu e n t 1867 1661 1605

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

o r  d u e  to s e n t e n c e  p o s i t io n  o r  i n t e r a c t i o n  b e t w e e n  g r o u p  a n d  s e n te n c e  

(F ( l ,1 3 )=  03, p> 86, F ( 2 ,2 6 ) s 44, p>.64 a n d  F (2 ,2 6 )* .5 1 ,  p> .60  r e s p e c t i v e l y ;  see  

a n o v a  ta b le  in  a p p e n d ix  X)

O v e r a l l  e r r o r s  fo r  f l u e n t  a n d  n o n f l u e n t  a p h a s i c s  a r e  p r e s e n t e d  in  t a b le  20. A 

c o r r e s p o n d i n g  a n a l y s i s  of s u b j e c t s '  e r r o r s  ( s e e  a p p e n d ix  Y) s h o w e d  a  t r e n d  

t o w a r d s  a  d i f f e r e n c e  b e t w e e n  g r o u p s  ( F ( l ,  13)»3.55, p*  082) a n d  a  m a r g i n a l l y  

s ig n i f i c a n t  m a i n  e f f e c t  of s e n t e n c e  p o s i t io n  (F (2 ,2 6 )« 3 .3 2 .  p= 052) T h e r e  w a s  

n o  i n t e r a c t i o n  e f fe c t  (F (2 ,2 6 )*  52, p > 6 0 ,  s e e  a n o v a  ta b le  in  a p p e n d i x  Z). A 

p o s t  hoc  t e s t  ( S c h e f f e 's  r a t i o )  f a i le d  to  r e v e a l  a n y  s i g n i f i c a n t  d i f f e r e n c e s  

b e t w e e n  th e  e r r o r  m e a n s  f r o m  d i f f e r e n t  s e n t e n c e  p o s i t io n s
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Table 20

A p h as ic s  G rouped  b y  F lu e n c y :  M ean  E r r o r s  in  P ro b e  A ccep tan ce

SENTENCE POSITION
s u b je c t  v e r b  o b je c t

N o n f lu e n t 8.33 10.17 6.00
F lu e n t 4.33 5.67 3.78

5.4 D iscussion

T he  in t e g r a t io n  p ro c e s s  h a s  n o t  p r e v io u s l y  been  s tu d ie d  w i t h  a p h a s ic  

s u b je c t s .  H o w e v e r ,  b a s e d  o n  r e s e a r c h  in  t h e  l in g u is t ic  d e f ic i ts  of p o s te r io r  

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

g ro u p  m ig h t  h a v e  d i f f i c u l t i e s  a t  h ig h e r  in t e g r a t i o n a l  le v e ls  of th e  

c o m p re h e n s io n  p ro c e s s ,  in c lu d in g  th e  lev e l  of c o n te x tu a l  e n co d in g  of w o r d  

m e a n in g  T h is  h y p o th e s i s  w a s  o n ly  p a r t i a l l y  s u p p o r t e d  b y  th e  r e s u l t s  s in c e  

a l l  g ro u p s  of a p h a s i c s  s h o w e d  in t e g r a t i o n  in  so m e  of t h e  e x p e r i m e n t a l  

c o n d i t io n s

For a p h a s ic s  grouped b y  f lu e n c y ,  n o  d i f f e r e n c e s  in  c o n te x tu a l  en co d in g  w e r e  

fo u n d  b e tw e e n  th e  f lu e n t  a n d  n o n f lu e n t  p a t i e n t s  in  t h e  a n a l y s i s  of r e s p o n s e  

la te n c ie s  Both g r o u p s  s h o w e d  in t e g r a t i o n  of lo w  d o m i n a n t  a s p e c t s  of w o r d  

m e a n in g  b u t  n o t  of h ig h  d o m i n a n t  a s p e c t s .  T h e  a n a l y s i s  r e v e a le d  a  g ro u p  b y  

d o m in a n c e  i n t e r a c t i o n  d u e  to  f l u e n t  a p h a s i c s  be ing  s l o w e r  in  r e j e c t i n g  h ig h  

d o m i n a n t  p r o p e r t i e s  t h a n  lo w  d o m i n a n t  p r o p e r t i e s  T he  n o n f lu e n t  g ro u p  

s h o w e d  a  n o n s ig n i f i c a n t  t r e n d  in  th e  opposite  d i r e c t io n .  T h e  a n a l y s i s  of th e  

e r r o r  d a t a  d id  n o t  s h o w  s e n te n c e  leve l c o n t e x tu a l  en c o d in g  in  e i t h e r  g ro u p ,  

b u t  o n ly  c o n te x t  e f fe c ts  r e l a t e d  to w o r d  leve l encod ing

W h e n  a p h a s i c s  w e r e  r e g r o u p e d  a c c o rd in g  to  s in g le  w o r d  c o m p re h e n s io n ,  a 

d i f f e r e n c e  b e c a m e  a p p a r e n t  in  t h e  r e s p o n s e  l a t e n c y  d a t a  w i t h  r e s p e c t  to  

in t e g r a t io n  of w o r d  m e a n in g .  T h u s ,  h igh  c o m p r e h e n d e r s  s h o w e d  in t e g r a t io n  

fo r  bo th  h igh  a n d  lo w  d o m i n a n t  a s p e c t s  of w o r d  m e a n in g  w h e r e a s  lo w
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c o m p r e h e n d e r s  o n ly  s h o w e d  in t e g r a t i o n  in  t h e  l o w  d o m i n a n t  co n d i t io n  T h e  

a n a l y s i s  of t h e  e r r o r  d a t a  s h o w e d  t h a t  lo w  c o m p r e h e n d e r s  m a d e  m o r e  

e r r o r s  t h a n  h igh  c o m p r e h e n d e r s  in  p ro b e  r e je c t io n  High c o m p r e h e n d e r s  

s h o w e d  n o  c o n te x t  e f f e c t s  on  e r r o r s ,  p r e s u m a b l y  d u e  to  t h e i r  m a k in g  

r e l a t i v e l y  f e w  e r r o r s  a l to g e th e r  L ow  c o m p r e h e n d e r s  d id  s h o w  s e n te n c e  

leve l c o n te x tu a l  en co d in g  in  t h e  h ig h  d o m i n a n t  cond it ion  c o n t r a r y  to  t h e i r  

r e s p o n s e  l a t e n c y  r e s u l t s

T h e  r e s u l t s  of e x p e r i m e n t  no. 3 s u g g e s t  t h a t  f l u e n t  a p h a s ic s  su ccee d ed  in  

encod ing  so m e  a s p e c t s  of w o r d  m e a n in g  in  a  m a n n e r  r e f le c t in g  th e  c o n te x t  

in  w h i c h  t h e  w o r d  o c c u r r e d  s u c h  t h a t  p r o p e r t i e s  of m e a n in g  a p p r o p r i a t e  to 

t h e  c o n te x t  w e r e  e n h a n c e d  c o m p a r e d  to  i n a p p r o p r i a t e  o r  n e u t r a l  p r o p e r t i e s  

P re v io u s  s tu d ie s  h a v e  s h o w n  s e n te n c e  c o n te x t  e f fe c ts  o n  w o r d  re c o g n i t io n  

fo r  th i s  g ro u p ,  b u t  in  t a s k s  w h e r e  t h e r e  w a s  no  a t t e m p t  to  c o n t ro l  fo r  

w o r d - l e v e l  p r im in g  (e .g  F r ie d e r ic i ,  1983).

For th e  n o n f lu e n t  g ro u p  a n  i n t e g r a t i o n  e f f e c t  w a s  expec ted , b e c a u s e  t h e  

c o n t e x tu a l  encod ing  p ro c e s s  w a s  t h o u g h t  to  r e l y  on  t h e  s a m e  g e n e ra l  

c a p a c i ty  fo r  I n f e r e n c e  w h i c h  n o n f lu e n t  a p h a s i c s  a r e  c la im e d  to  u s e  in  

c o m p e n s a t in g  fo r  d e f ic i ts  in  s y n t a c t i c  k n o w le d g e  S in ce  th e  s e n te n c e s  in  th e  

s t u d y  w e r e  a l l  a c t iv e  n o n r e v e r s i b l e  S V O -s e n te n c e s  one w o u ld  no t  expec t 

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

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

i n  so f a r  a s  n o n f lu e n t  a p h a s i c s  d id  s h e w  in t e g r a t i o n  in  t h e  lo w  d o m i n a n t  

cond it ion .

Both g ro u p s ,  h o w e v e r ,  fa i led  to  s h o w  c o n te x tu a l  encod ing  of h ig h  d o m i n a n t  

a s p e c t s  of w o r d  m e a n in g .  An e x p la n a t io n  of t h i s  b e c a m e  a p p a r e n t  w h e n  th e  

a p h a s i c s  w e r e  r e g r o u p e d  b y  leve l  of s in g le  w o r d  c o m p re h e n s io n ,  w h i c h  

s e p a r a t e d  o u t  th o s e  s u b je c t s  w h o  fa i led  to  s h o w  in t e g r a t i o n  of d o m i n a n t  

p r o p e r t i e s  f r o m  th o s e  w h o  d id  T h u s ,  i t  a p p e a r s  t h a t  t h i s  a s p e c t  of t h e  

c o m p re h e n s io n  p ro c e s s  is  r e l a t e d  to  s ing le  w o r d  c o m p re h e n s io n  r a t h e r  t h a n  

f lu e n c y  a n d  t h a t  t h e  f a i l u r e  of f l u e n t  a n d  n o n f lu e n t  a p h a s ic s  to  s h o w  

c o n te x tu a l  encod ing  of h ig h  d o m i n a n t  p r o p e r t i e s  of w o r d  m e a n in g  m ig h t  be
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a t t r i b u t e d  to  th e  in c lu s io n  of lo w  s in g le  w o r d  c o m p re h e n d e r s  in  b o th  g ro u p s  

T h e  g ro u p  b y  d o m in a n c e  in te r a c t io n  w a s  a s s o c ia te d  o n ly  w i th  th e  f lu e n c y  

g ro u p in g , a n d  w a s  d u e  to  th e  f lu e n t  g ro u p  b e in g  s lo w e r  in  r e je c t in g  

d o m in a n t  p r o p e r t ie s  N o rm a l s u b je c t s  d id  n o t s h o w  a n y  e ffe c t of d o m in a n c e , 

a n d  th e r e f o r e  i t  s e e m s  r e a s o n a b le  to  i n t e r p r e t  th e  im p o r ta n c e  of d o m in a n c e  

f o r  f lu e n t  a p h a s ic s  a s  a  d i s tu r b a n c e  o r  im b a la n c e  of n o r m a l  s e m a n t ic  

p ro c e s s in g  r e la t in g  to  le x ica l a c c e s s  o r  le x ica l r e p r e s e n ta t io n  T he  

d i s tu r b a n c e  c a n n o t  be c h a r a c te r i s e d  a s  a  lo ss of in f o r m a t io n ,  e .g . of lo w  

d o m in a n t  p r o p e r t ie s  of w o r d  m e a n in g , s in c e  th e s e  p r o p e r t i e s  a r e  

s u c c e s s fu l ly  r e t r i e v e d  a n d  encoded  in  th e  m e n ta l  r e p r e s e n ta t io n  w h e n  th e y  

a r e  a p p r o p r ia te  in  th e  s e n te n c e  R a th e r ,  th e  d o m in a n c e  e ffe c t su g g e s ts  a 

p o ssib le  d is o rg a n iz a tio n  w i th i n  th e  le x ica l s e m a n t ic  s y s te m , s u c h  th a t  

d o m in a n c e  o r  a s s o c ia t iv e  s t r e n g th  m a y  be a u g m e n te d  a s  a n  o rg a n is in g  

p r in c ip le ,  ta k in g  p re c e d e n c e  o v e r  a  n o r m a l  c a te g o r ic a l s e m a n t ic  s t r u c t u r e

T he  l i t e r a t u r e  p ro v id e s  so m e  s u p p o r t  fo r  d i f f ic u l ty  w i t h  c a te g o r ic a l s e m a n t ic  

s t r u c t u r e  in  p o s te r io r  a p h a s ic s .  G ro b er e t  a l. (1980) sh o w e d  t h a t  th e se  

p a t ie n ts  p e r fo rm e d  a s  w e l l  a s  a n t e r io r  p a t ie n ts  w h e n  a s k e d  to  c a te g o r iz e  

ty p ic a l c a te g o ry  m e m b e r s ,  w h e r e a s  th e y  sh o w e d  a  d r a m a t i c  d ec lin e  in  th e  

c la s s if ic a t io n  of a ty p ic a l  m e m b e r s  S im i la r ly ,  G ro ssm a n  (1981) fo u n d  th a t  

f lu e n t  a p h a s ic s  t r a n s g r e s s e d  c a te g o ry  b o u n d a r ie s  in  a  n a m in g  t a s k  w h e r e  

th e y  h a d  to  p ro v id e  e x e m p la r s  of s e m a n t ic  c a te g o r ie s . G ross v io la t io n s  of 

c a te g o r ic a l s e m a n t ic  s t r u c t u r e  h a s  a lso  b een  d e m o n s t r a te d  in  th e  b e h a v io r  of 

p a t ie n ts  c la ss if ie d  a s  W e r n ic k e 's  a p h a s ic s  on a  w o r d  s o r t in g  t a s k  w h e r e  th e  

n o r m a l  s e m a n t i c - h i e r a r c h ic a l ly  b ased  s o r t in g  p a t t e r n s  w e r e  re p la c e d  b y  

s y n ta g m a t ic  o r  id io s y n c ra t ic  a s s o c ia t io n s  in  th i s  g ro u p . W h ile  th e s e  s tu d ie s  

s u p p o r t  a  d i s tu r b a n c e  of n o r m a l  c a te g o r ic a l s e m a n t ic  o rg a n iz a tio n , o th e r  

s tu d ie s ,  n o ta b ly  th e  r e s e a r c h  d e m o n s t r a t in g  la rg e  a n d  s t a t i s t i c a l ly  re l ia b le  

p r im in g  e f fe c ts  in  p o s te r io r  a p h a s ic s  (e g B lu m stc in  e t  a l  , 1982), m a y  

c o m p o rt w i th  a n  a u g m e n ta t io n  of d o m in a n c e  o r  a s s o c ia t iv e  s t r e n g th  a s  a n  

o rg a n is in g  p r in c ip le .  O ne c a n  p e r h a p s  a lso  s p e c u la te  t h a t  th e  im p re c is io n  of 

e x p re s s io n , w o r d  f in d in g  d if f ic u l ty ,  a n d  la c k  of o rg a n iz a tio n  of th e  sp eech  

o u tp u t  of th e s e  p a t ie n ts  m a y  s o m e h o w  b e a r  a  r e la t io n  to  c a te g o r ic a l 

s e m a n t ic  d is o rg a n is a t io n  H o w e v e r , th e  h y p o th e s is e d  d is o rg a n iz a tio n  of
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le x ica l r e t r i e v a l  p ro c e s s e s  o r  le x ic a l r e p r e s e n ta t io n s  n e e d s  to  be 

s u b s t a n t i a te d  w i t h  f u r t h e r  s u p p o r t  f r o m  e m p ir ic a l  d a ta .

As w il l  be  r e c a lle d , in  e x p e r im e n t  no. 2 n o rm a )  s u b je c t s  w e r e  s lo w e r  to  

r e j e c t  p ro b e s  a f t e r  a p p r o p r ia te  th a n  in a p p r o p r i a te  s e n te n c e s ,  i r r e s p e c t iv e  of 

w h e t h e r  th e  p ro b e  w a s  a  h ig h  d o m in a n t  o r  a  lo w  d o m in a n t  p r o p e r ty .  T he 

s a m e  r e s u l t  w a s  o b s e rv e d  f o r  h ig h  c o m p re h e n d in g  a p h a s ic s ,  w h o  a ll 

c o n fo rm e d  to  th e  n o r m a l  p a t t e r n .  H o w e v e r , u n l ik e  n o r m a l  s u b je c t s  a n d  h ig h  

c o m p re h e n d e r s ,  lo w  c o m p re h e n d e r s  sh o w e d  c o n t in u e d  a c t iv a t io n  of h ig h  

d o m in a n t  p r o p e r t i e s  w h e r e  th e s e  w e r e  in a p p r o p r ia te  w i t h  r e s p e c t  to  th e  

s e n te n c e  c o n te x t In  f a c t ,  s ix  of th e  s e v e n  lo w  c o m p re h e n d e r s  sh o w e d  a 

r e v e r s e  p a t t e r n  f o r  h ig h  d o m in a n t  p ro b e  w o r d s  : t h e y  w e r e  s lo w e r  to  r e je c t  

th e  p ro b e  if  i t  w a s  in a p p r o p r ia te  w i t h  r e s p e c t  to  th e  m e a n in g  of th e  

s e n te n c e  th a n  if  i t  w a s  a p p r o p r ia te  In  th e i r  e r r o r  d a ta ,  h o w e v e r ,  th e y  did 

m a k e  m o r e  e r r o r s  in  r e je c t in g  h ig h  d o m in a n t  p r o p e r t i e s  a f t e r  a p p r o p r ia te  

th a n  a f t e r  in a p p r o p r ia te  c o n te x ts .  F u r th e r m o r e ,  th e y  m a d e  m o re  e r r o r s  

a l to g e th e r  in  p ro b e  r e je c t io n  th a n  h ig h  c o m p re h e n d e r s

T h e  o v e ra l l  l a r g e r  n u m b e r  of e r r o r s  of lo w  c o m p re h e n d e r s  su g g e s ts  t h a t  th e  

a b i l i ty  of th e s e  a p h a s ic s  to  r e t a i n  a n d  e x a m in e  a  r e p r e s e n ta t io n  of a 

s e n te n c e  in  m e m o r y  is  re d u c e d  c o m p a re d  to  h ig h  c o m p re h e n d e r s .  T h is  does 

n o t s e e m  s u r p r i s in g ,  s in c e  th e  g ro u p  of lo w  c o m p re h e n d e r s  w e r e  d e fin e d  b y  

th e i r  lo w  s c o re s  on th e  a u d i to r y  s in g le  w o r d  c o m p re h e n s io n  s u b te s t  on  th e  

B oston D iag n o stic  A p h as ia  E x a m in a t io n , a n d  i t  is  q u i te  l ik e ly  t h a t  p ro b le m s  

w i th  w o r d  d is c r im in a t io n  m a y  in t e r f e r e  w i t h  s h o r t  t e r m  m e m o r y  c a p a c i ty

T h e  r e s u l t s  a lso  p ro v id e  in f o r m a t io n  a b o u t  th e  q u a l i t a t iv e  n a t u r e  of of th e  

m e n ta l  r e p r e s e n ta t io n  of th e  e x p e r im e n ta l  s e n te n c e s  in  th e  u n d e r s ta n d in g  of 

th e  lo w  c o m p re h e n d in g  a p h a s ic s .  T h e  la te n c y  r e s u l t s  in d ic a te  t h a t  w i th  

r e g a r d  to  lo w  d o m in a n t  p r o p e r t i e s  of w o r d  m e a n in g , a p p r o p r ia te  p r o p e r t i e s  

a r e  a c t iv a te d  o r  r e p r e s e n te d ,  su g g e s tin g  a  f a i r l y  a d v a n c e d  a p p re c ia t io n  of 

s e n te n c e  m e a n in g . W ith  r e g a r d  to  h ig h  d o m in a n t  p ro p e r t ie s ,  h o w e v e r ,  th e  

w o r d  le v e l e n co d in g  e ffe c t a n d  a b s e n c e  of in te g ra t io n  in d ic a te  t h a t  th e s e  

p r o p e r t ie s  a r e  p r e s e n t  in  th e  m e n ta l  r e p r e s e n ta t io n  e v e n  w h e n  no t
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a p p r o p r ia te .  T h is  su g g e s ts  t h a t  lo w  c o m p re h e n d e r s  m a y  h a v e  p ro b le m s  w i th  

so m e  a s p e c ts  of th e  in te g r a t io n  of w o r d  m e a n in g . H o w e v e r , th e  

I n te r p r e ta t i o n  of th e  r e a c t io n  t im e  d a ta  m u s t  be  m o d ified  b y  th e  f a c t  t h a t  

th e  lo w  c o m p re h e n d e r s  d id  s h o w  a n  a p p r o p r ia t e - in a p p r o p r i a t e  d if fe re n c e  fo r  

h ig h  d o m in a n t  p r o p e r t ie s  in  t h e i r  e r r o r  d a ta .  F u r th e r m o r e ,  a  n u m b e r  of 

s tu d ie s  of in te g r a t io n  in  n o r m a l  s u b je c t s  h a v e  a ls o  fa iled  to  d e m o n s t r a te  

in te g ra t io n  of h ig h  d o m in a n t  p r o p e r t ie s  (c f. s e c tio n  4 .4 .) .  H o w e v e r , th e  

m e th o d  u su d  h e r e  d id  d e m o n s t r a te  a  c l e a r  in te g r a t io n  e f fe c t fo r  h ig h  

d o m in a n t  p r o p e r t i e s  in  b o th  n o r m a l  s u b je c t s  a n d  in  h ig h  c o m p re h e n d in g  

a p h a s ic s .  A cco rd in g ly , a  t e n ta t i v e  in t e r p r e ta t io n  sh o u ld  be o ffe re d  of th e  

d e v ia n t  p e r f o r m a n c e  Df lo w  c o m p re h e n d e r s  on th e  te s t .

T h e  g e n e ra l  b e a r in g  of th e  r e s u l t s  is  t h a t  lo w  c o m p re h e n d e r s  m a y  h a v e  

so m e  fo rm  of d i f f ic u l ty  w i th  e n co d in g  p r o p e r t i e s  of lex ica l m e a n in g  in  

a c c o rd a n c e  w i th  th e  w e ig h t  c o n fe r r e d  on  th e s e  p r o p e r t ie s  b y  th e  c o n te x t 

N ot a ll  a s p e c ts  of m e a n in g  c a u s e  d i f f ic u l ty .  I t a p p e a r s  t h a t  le s s  d o m in a n t  

a s p e c ts  of w o r d  m e a n in g  c a n  be r e t r i e v e d  a n d  en co d ed  w h e n  a p p r o p r ia te  in  

th e  c o n te x t. T h is  c o n s t i tu te s  a  p a r a l le l  to  th e  d e m o n s t r a t io n  b y  S w in n e y  e t 

a l  (19B9) of a  p r e s e r v e d  a b i l i ty  of W e rn ic k e 's  a p h a s ic s  to  r e t r i e v e  th e  

n o n d o m in a n t  m e a n in g  of a m b ig u o u s  w o r d s  F u r th e r m o r e ,  th e  r e s u l t s  of 

e x p e r im e n t  no. 3 su g g e s t t h a t  lo w  d o m in a n t  p r o p e r t i e s  of u n a m b ig u o u s  

w o r d s  do  n o t r e m a in  a c t iv a te d  w h e n  th e y  a r e  n o t  a p p r o p r ia te  in  th e  

c o n te x t. Ju d g in g  b y  th e  la te n c y  d a ta ,  h ig h  d o m in a n t  p ro p e r t ie s ,  w h ic h  

e x p re s s  th e  c e n t r a l  o r  c o re  m e a n in g  of th e  w o rd ,  c o n t in u e  to  s t a y  a c t iv a te d  

b ey o n d  th e  p o in t w h e r e  n o r m a l  s u b je c t s  a n d  h ig h  c o m p re h e n d in g  a p h a s ic s  

h a v e  d e a c t iv a te d  in a p p r o p r ia te  p ro p e r t ie s .  I t s e e m s , h o w e v e r ,  t h a t  lo w  

c o m p re h e n d e r s  m a y  e v e n tu a l ly  su ccee d  In  a  p r o p e r  w e ig h t in g  of h ig h  

d o m in a n t  p r o p e r t i e s  a s  ju d g e d  b y  th e i r  in c re a s e d  n u m b e r  of e r r o r s  in  th e  

a p p r o p r ia te  c o m p a re d  to  th e  in a p p r o p r ia te  c o n d itio n .

In  c o n c lu s io n , lo w  c o m p re h e n d e r s  seem  to  h a v e  d i f f ic u l ty  w i th  se le c tiv e  

d e a c t iv a t io n  of p r o p e r t ie s  of w o r d  m e a n in g  w h e n  th e s e  e x p r e s s  c e n t r a l  o r  

c o re  p r o p e r t i e s  of th e  m e a n in g  of a  w o rd .  I t  does n o t a p p e a r  t h a t  th e y  a r e  

u n a b le  to  p e r f o r m  th e  w e ig h t in g  of s e m a n t ic  p r o p e r t i e s  p r e r e q u i s i te  fo r
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in t e g r a t io n  Df w o r d  m e a n in g ,  b u t  t h e y  m a y  r e q u i r e  m o r e  t im e  t h a n  n o r m a l  

s u b je c t s  a n d  a p h a s ic s  w i t h o u t  p ro b le m s  in  w o r d  r e c o g n it io n .
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ft. General summary

T h e  p re c e d in g  r e v i e w  of n e u ro l in g u is t ic  t h e o r y  a n d  r e s e a r c h  in  

c o m p re h e n s io n  p ro b le m s  of a p h a s ic s  w i t h  p o s te r io r  s y n d r o m e s  c a n  be 

s u m m a r iz e d  a s  fo llo w s.

M ost a p h a s ic s  h a v e  d if f ic u lt ie s  on  sp e e c h  p e rc e p tio n  t a s k s  b u t  t h e r e  is  no 

d i r e c t  r e la t io n  b e tw e e n  s k il ls  a t  th i s  le v e l a n d  m o r e  g lobal a s s e s s m e n ts  of 

c o m p re h e n s io n . A p h a s ic s  w i t h  p o s te r io r  s y n d r o m e s  do n o t c o n s is te n t ly  

p e r f o r m  w o r s e  th a n  p a t ie n ts  w i t h  a n t e r i o r  s y n d r o m e s  a n d  d e ta ile d  te s t in g  

h a s  re v e a le d  t h a t  t h e i r  p ro b le m s  do n o t a r i s e  in  p h o n e tic  d is c r im in a t io n  b u t 

in  th e  l in g u is t ic  Id e n tif ic a tio n  o r  a p p lic a tio n  of th e  p h o n e tic  p e rc e p t.

T a s k s  t h a t  ta p  le x ic a l - s e m a n t ic  k n o w le d g e  s h o w  a  c lo se r  r e la t io n  to  o v e ra l l  

c o m p re h e n s io n  a b i l i ty .  P a t ie n ts  w i t h  p o s te r io r  s y n d r o m e s  do w o r s e  th a n  

p a t ie n ts  w i t h  a n t e r i o r  s y n d r o m e s  on w o r d - p i c tu r e  m a tc h in g  w i th  s e m a n t ic  

fo ils , on s e m a n t ic  r e la te d n e s s  ju d g m e n ts  a n d  on  s im i l a r  t a s k s  r e q u i r in g  

m a n ip u la t io n  of a s p e c ts  of w o r d  m e a n in g . T h e  r e t r i e v a l  of le x ic a l - s e m a n tic  

k n o w le d g e  is  n o t a l l - o r - n o n e ,  b u t  so m e  a s p e c ts  of w o r d  m e a n in g  m a y  be 

a v a i la b le  e v e n  if th e  fu ll  r a n g e  of s e m a n t ic  p r o p e r t ie s  of a  w o rd  c a n n o t  be 

r e t r i e v e d  R ecep tiv e  le x ic a l - s e m a n t ic  s k i l l s  s h o w  so m e  c o r r e la t io n  w i th  

p e r f o r m a n c e  on  n a m in g  t a s k s ,  o c c u r r e n c e  of s e m a n t ic  p a r a p h a s i a  in  

s p o n ta n e o u s  sp eech , a n d  c o n c e p tu a l d i s tu r b a n c e s  b u t  n o t  on  sp ec if ic  i te m s . 

T h e  d a ta  p o in t to  a n  im p a i r m e n t  of le x ic a l - s e m a n t ic  k n o w le d g e  in  p o s te r io r  

a p h a s ic s .  H o w e v e r , m o s t  of th e  t a s k s  u se d  to  t e s t  r e c e p t iv e  le x ic a l - s e m a n tic  

s k i l l s  r e q u i r e  m e ta l in g u is t ic  a w a r e n e s s  a n d  m a y  pose a d d itio n a l co g n itiv e  

d e m a n d s  on m e n ta l  p ro c e s s in g  b e s id e s  p r e s e r v e d  le x ic a l - s e m a n t ic  k n o w le d g e . 

A cco rd in g ly , poo r p e r f o r m a n c e  on  th e s e  t a s k s  m a y  h a v e  o th e r  c a u s e s  th a n  

d is tu rb e d  le x ic a l - s e m a n t ic  k n o w le d g e .

T h e  l a t t e r  v ie w  is  e sp o u se d  b y  B lu m s te in  a n d  h e r  co lleag u e s  w h o  a r g u e  th a t  

a p h a s ia  c a n  be u n d e rs to o d  a s  a  d i s tu r b a n c e  of th e  p ro c e s s e s  w h e r e b y  

k n o w le d g e  is  a c c e sse d , r a t h e r  th a n  a lo ss  of k n o w le d g e  In  th e i r  v ie w , th e
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c a u s e  o r  u n d e r ly in g  s o u r c e  of th e  im p a i r m e n t s  is  n o t th e  d e s t r u c t io n  of a 

g iv en  lev e l o r  ty p e  of l in g u is t ic  in fo r m a t io n .  R a th e r ,  b r a in  d a m a g e  a f fe c ts  

th e  p sy ch o lo g ica l p ro c e s s e s  in v o lv e d  in  r e t r i e v in g  l in g u is t ic  in fo rm a t io n ,  

s u c h  th a t  a u to m a t ic  p ro c e s s e s  a r e  in ta c t  b u t  c o n tro lle d  p ro c e s s e s  a r e  

d is tu r b e d  in  p o s te r io r  a p h a s ic s .  T h e re  a r c  a lso  p ro b le m s  w i t h  th i s  th e o ry ,  

h o w e v e r ,  s in c e  th e  p r im in g  d a ta  t h a t  s u p p o r t  i t  do n o t n e c e s s a r i ly  e n ta i l  

in t a c t  u n d e r ly in g  le x ic a l - s e m a n t ic  k n o w le d g e , th e  a b n o r m a l  s is e  a n d  

p a t t e r n s  of o c c u r r e n c e  of p r im in g  p h e n o m e n a  in  p o s te r io r  a p h a s ic s  m a y ,  in  

fa c t ,  b e  a s s o c ia te d  w i t h  a  d i s tu r b a n c e  of u n d e r ly in g  le x ic a l - s e m a n t ic  

k n o w le d g e .

At h ig h e r  le v e ls , s y n ta c t ic  k n o w le d g e  is  c o m p a r a t iv e ly  w e l l  p r e s e r v e d  b u t  

n o t in ta c t ,  a n d  s e m a n t ic  o p e ra t io n s  a t  th e  s e n te n c e  le v e l in c lu d in g  th e  

r e c o v e r y  of lo g ic a l- s e m a n tic  r e la t io n s  a p p e a r  to  c a u s e  d if f ic u lt ie s  fo r  

p o s te r io r  a p h a s ic s  P r a g m a t ic  a n d  d is c o u rs e  le v e ls  a r e  n o t e a s y  to  e x a m in e , 

b u t  fo r  m o s t  a p h a s ic s  p e r f o r m a n c e  is  g e n e ra l ly  b e t te r  t h a n  w o u ld  be 

ex p e c te d  b a se d  on th e  p a t i e n t s ' u n d e r s ta n d in g  of iso la te d  w o r d s  o r  s e n te n c e s  

It s e e m s  a lso  t h a t  m o s t  a p h a s ic s  in c lu d in g  poo r c o m p re h e n d e r s  b e n e f i t  f r o m  

a n o n lln g u ls t ic  s u p p o r t iv e  c o n te x t, b u t  a p h a s ic s  w i t h  f e w  r e m a in in g  

r e c e p t iv e  la n g u a g e  s k i l l s  m a y  n o t be a b le  to  ex p lo it c o n te x tu a l  in f o r m a t io n  of 

a  p u r e ly  l in g u is t ic  n a t u r e .

O ne v a r ia b le  w h ic h  h a s  b e e n  s h o w n  to  be of im p o r ta n c e  in  r e c e n t  r e s e a r c h  

is  th e  d is t in c t io n  b e tw e e n , o n  th e  o n e  h a n d ,  th e  o n - l in e  p e r c e p tu a l - le v e l  

c o n s t ru c t io n  of a  l in g u is t ic  r e p r e s e n ta t io n  in v o lv in g  le x ica l a c c e s s  a n d  

r e t r i e v a l  of s e m a n t ic  a n d  s y n ta c t ic  in f o r m a t io n  a n d , on  th e  o th e r  h a n d ,  

p o s t - p e r c e p tu a l  p ro c e s s e s  a n d  m e ta l in g u is t ic  t a s k s  w h ic h  r e q u i r e  a n  e x p lic it 

m a n ip u la t io n  of m e n ta l  r e p r e s e n ta t io n s .  T h e re  is  e v id e n c e  t h a t  in i t ia l  a c c e s s  

a n d  c o n s tru c t io n  of a  p e r c e p tu a l  r e p r e s e n ta t io n  a t  d i f f e r e n t  l in g u is t ic  le v e ls  

is  p r e s e r v e d  in  p o s te r io r  a p h a s ic s  a l th o u g h  th e  in t e g r i t y  of th e s e  l in g u is t ic  

r e p r e s e n ta t io n s  h a s  n o t b een  fu l ly  d o c u m e n te d . M ost of th e  p ro b le m s  of th is  

g ro u p  s e e m  to  be lo c a ted  a b o v e  th e  im m e d ia te  p e r c e p tu a l  lev e l. T h e  

p o s t - p e r c e p tu a l  lev e l of c o n s t r u c t in g  a n  in te g r a te d  s e m a n t ic - c o n c e p tu a l  

r e p r e s e n ta t io n  of a  s e n te n c e  is  a n  im p o r ta n t  p a r t  of o r d in a r y  c o m p re h e n s io n
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a n d  h a s  n o t b een  e x a m in e d  In  p o s te r io r  a p h a s ia  S tu d ie s  w i t h  n o r m a l  

s u b je c t s  h a v e  s h o w n  th a t  w o r d  m e a n in g s  a r e  encoded  in  th e  c o n c e p tu a l 

r e p r e s e n ta t io n  in  a  m a n n e r  r e f le c t in g  th e  im p o r ta n c e  o r  w e ig h t  c o n fe r r e d  

b y  th e  c o n te x t  on sp ec if ic  p r o p e r t ie s  of t h e i r  m e a n in g  I t  w a s  h y p o th e s iz e d  

t h a t  d e m o n s t r a t io n s  of p r im in g  e f fe c ts  in  p o s te r io r  a p h a s ic s  m ig h t  co ex ist 

w i t h  d i s tu r b a n c e s  of th e  le x ic a l - s e m a n t ic  s y s te m ,  a n d  t h a t  th e s e  p a t ie n ts  in  

s p i te  of s h o w in g  p r im in g  m ig h t h a v e  d if f ic u lt ie s  w i t h  m o re  se le c tiv e  

a c t iv a t io n  of p r o p e r t i e s  of w o r d  m e a n in g  s u c h  a s  m ig h t  be r e q u i r e d  d u r in g  

m e ta l in g u is t ic  p ro c e s s e s  b u t  a lso  d u r in g  h ig h e r  le v e ls  of o r d i n a r y  

c o m p re h e n s io n  in c lu d in g  th e  in te g r a t io n  of w o r d  m e a n in g  in  s e n te n c e s

To e x a m in e  th i s ,  s tu d ie s  w e r e  c a r r i e d  o u t  in v e s t ig a t in g  in te g r a t io n  of w o r d  

m e a n in g  in  n o r m a l  a n d  a p h a s ic  s u b je c ts .  T h e  r e s u l t s  c o n f irm e d  so m e  of 

th e s e  p re d ic t io n s .  S om e p o s te r io r  a p h a s ic s  w i t h  f lu e n t  sp eech  se e m  to  h a v e  a 

d is o rg a n iz a tio n  of th e  le x ic a l - s e m a n t ic  s y s te m ,  s u c h  t h a t  a s s o c ia t iv e  

s t r e n g th  is  a u g m e n te d  a s  a n  o rg a n iz in g  p r in c ip le  a n d  m a y  ta k e  p re c e d e n c e  

o v e r  n o r m a l  c a te g o r ic a l s e m a n t ic  s t r u c t u r e .  A p h a s ic s  w h o  do p o o r ly  on 

a u d i to r y  w o r d  re c o g n itio n  do s e e m  to  h a v e  d if f ic u l t ie s  w i th  se le c tiv e  

a c t iv a t io n  o r  d e a c t iv a t io n  of sp e c if ic  a s p e c ts  of w o r d  m e a n in g , n a m e ly  

d e a c t iv a t io n  of p r o p e r t i e s  w h ic h  a r e  c e n t r a l  to  th e  m e a n in g  of w o r d s .  I t is 

p o ssib le  t h a t  th e r e  m a y  be so m e  r e la t io n s h ip  b e tw e e n  th e s e  p a t t e r n s  of 

d is tu r b a n c e ,  b u t  th e  n a t u r e  of s u c h  a  r e la t io n  w il l  a w a i t  f u r t h e r  e m p ir ic a l  

in v e s t ig a t io n
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Appendix A

E x p e r im e n ta l  I te m s  in  N o rm a tiv e  P r o p e r ty  E x p e r im e n t

No 1 No. 2
Q u e s t io n n a ire  

No. 3 No 4 No 5

h u n d bold ko r tb le m a r k
dog baJJ c o w a p p le f ie ld

s ta v le r k a t sen g f r a k k e h u s
b o o ts c a t b e d c o a t h o u se

tra e t s n d s t i k m a v e h ju l gade
tr e e m m tc b s tic k s to m a c h w h e e l s tr e e t

b a b y ro s e t e n d e r s k o v sa
b a b y r o s e te e th w o o d Jake

s t r a n d k la v e r k a f f e sk o le fug]
b ea ch p ia n o co ffee sc h o o l b ir d

ta s k e bi « g la m m u r
b a g b e e W la m b w a ll

b lo m s te r v in d u e bil tog g r a s
f lo w e r s w in d o w c a r tr a in g r a s s

taepp* k n iv b illed e is k is te
b la n k e t k n ife p ic tu r e ic e -c r e a m co ffin

o rm b a r n h o te l b i l t r a p p e
'w o rm c h ild h o te l b o n fir e s ta ir c a s e

( l a s so fa a v i s naese sol
g la s s cou ch n e w s p a p e r n o se su n

m e n t sa m o v n k i r k e s te n
co in n a il o v e n c h u rc h s to n e

s k a b u r r in g s to k nag le
c lo se t w a tc h r in g c a n e
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Appendix B

R e s u lts  f r o m  N o rm a tiv e  P r o p e r ty  S tu d y

E x p e r im e n ta l
i te m

T o ta l n . of S e m a n tic  F re q u e n c y  
re s p o n s e s  p r o p e r ty  of o o o u rre n o e

M ean
R atin g

a v is 139 n y h e d e r  ( n e w s ) 80 1.00
(n r  w sp m p er) p a p i r  (p m p er) 35 1 29

b ll le d e r  (p ic tu r e s ) 35 1.71
a n n o n c e r  (m d v e r tis e m e n ts ) 35 2.00

b a b y 183 b le  (d im p er) 60 2 08
(b a b y ) s u t  (p m c ifie r) 35 2.00

v u g g e  (crm dJe) 35 2.08

b a r n 139 lille  (sm m ii) 40 1 75
(c h ild ) lege (p lm y) 35 1.57

bi 149 h o n n in g  (h o n e y ) 95 1 79
(b e e ) s t lk k e  ( s tin g ) 80 1 94

b lo m s te r  ( f lo w e r s ) 65 2.00
s u m m e  (b u s s ) 45 1.56
s o m m e r  ( s u m m e r ) 45 2 56
in s e k t  ( in s e c t) 40 1 13
v in g e r  (w in g s ) 40 1.50

bil 180 h ju l  (w h e e l) 60 1 17
(cm r) k e r e  ( d r iv e ) 45 1 11

k s r e t s j  ( v e h ic le ) 40 1 00
f a r t  (s p e e d ) 40 2 13

b illede 139 m a le r i  (p a in tin g ) 65 1 31
(p ic tu r e ) fo to  (p h o to ) 60 1.08

r a m  m e  (frm m r) 45 2.22

b lo m s te r 172 d u f t  (s m e f l) 70 1.21
( f lo w e r s ) f a r v e r  (c o lo r s ) 65 1 36

s o m m e r  ( s u m m e r ) 35 1.71

bold 142 r u n d  (r o u n d ) 80 1.13
(bm ll) t r i l l e  ( r o ll) SO 1.20

hoppe (b o u n c e ) 60 1.60
sp ille  (p lm y ) 45 1.67

b i l 153 lid ( f ir e ) 80 1 06
(b o n fir e ) v a r m  (w m r m ) 70 1 29

Irm  (w o o d ) 40 2 25
f la m m e r  (flm m es) 35 1 14
b r s n d r  ( f ir e w o o d ) 35 2.00
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hygge (c o s in e s s )  
s n o b ra d  ( t w is  th r e a d )

35
35

2 29 
2.57

f r a k k e 133 v e r m  ( w a r m ) 65 1.46
(c o a t) v l n t e r  ( w in te r ) 50 1.80

u ld  (w o o l) 40 2.36
k n a p p e r  (b u tto n s ) 35 2 14

fug) ISO fly v #  (fJ y ) 75 1.00
(b ir d ) s a n g  (so n g ) 75 1 67

f j e r  ( f e a th e r ) 60 1 25
v ln g c r  ( w in g s ) 55 1.18
n e b  (b e a k ) 55 1 45
•*% (****) 55 1.45

gade 160 b ilc r  (c a r s ) 80 1 88
( s tr e e t ) m c n n e s k c r  (p e o p le ) 60 1.76

f o r to v  ( s id e w a lk ) 50 1 60
t r a f i k  ( tr a f f ic ) 50 1 70
c y k l e r  (b ic y c le s ) 50 2.00
h u s *  (h o u se s ) 40 1.50
a s f a l t  (a s p h a lt) 35 1 29

g la s 155 v ln  (w in e ) 55 2 09
(g la s s ) d n k k e  (d r in k ) 45 1.00

■1 (b e e r ) 40 1.75

g r * s  (g r a s s ) 151 g r e n t  (g r e e n ) 95 M l

h ju ) 143 r u n d t  (r o u n d ) 70 1 00
( w h e e l) e g c r  (s p o k e s ) 55 1.73

d e k  ( t i r e ) 55 2 09
bit ( c a r ) 50 2 30
c y k e ) (b ic y c le ) 45 2.11
k a r e  ( d r iv e ) 40 1 75
p u n k tc r e  (p u n c tu r e ) 40 2.25

h o te l 138 fe r ic  (v a c a tio n ) 60 1 83
(h o te l) o v e r n a tn in g  (sp e n d  th e  n ig h t) 35 1 43

v s r c l s t  (r o o m ) 35 1 57

h u n d 179 ye  ( b a r k ) 80 1 1 9
(d o g ) b ide  ( b ite ) 40 2 25

p e ls  ( f u r ) 35 1.43
k  ad b e n  (b o n e ) 35 1.57

h u s 172 v in d u e r  (w in d o w s ) 70 1 64
(h o u se ) ta g  (r o o f) 60 1.42

d e r  (d o o r ) 50 1 70
m u r s t e n  (b r ic k s ) 45 1 89
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sko rm ten  (c h im n e y )  
h a v e  (g a r d e n )  
h je m  (h o m e )

45
40
36

1 89 
1 88 
1 14

is 150 k o ld  (c o ld ) 70 1.50
( ic e c r e a m ) s o m rn a r  (m u m m er) 45 2.11

d e s s e r t  ( d e s s e r t) 35 2.00

k a f f t 142 s o r t  (b la c k ) 70 1.21
(c o ffe e ) d r lk k e  (d r in k ) 65 1 08

v a r m  ( w a r m ) 60 1 25
b a n n e r  (b e a n s ) 50 1.30
k o p  (c u p ) 35 1 57

k a t 148 p e ls  ( f u r ) 50 1.20
( c o t) bled  ( s o f t) 50 1.70

sp in d s  ( p u r r ) 35 1 43
xnus (m o u se ) 35 2 14

k irK e 169 p r » s t  ( p r ie s t) 80 1 56
(c h u rc h ) b y g n in g  (b u ild in g ) 40 1.63

b r y l lu p  ( w e d d in g ) 40 1 88
t l r n  ( to w e r ) 40 2.00
Gud (G od) 35 1.29
k lo k k e  (b e ll) 35 1 43

k is te 155 dad (d e a d ) 80 1.25
(c o ffin ) b e g ra v e ls e  ( fu n e r a l) 45 1.78

k l r k c  (c h u r c h ) 40 1 75
so rg  (g r ie f ) 35 1 43
l i t  (b o d y ) 35 1 57
tr e t  ( w o o d ) 35 1 86

k la v e r 131 m u s lk  (m u s ic ) 85 1 29
(p ia n o ) sp ille  ( p la y ) 50 1.80

ta n g e n te r  ( k e y s ) 40 1 38

k n iv 122 s k a r p  ( s h a r p ) 70 1.14
(k n ife ) s k v r e  ( c u t) 45 1.11

s k a f t  (h a n d le ) 45 1 44

k o 162 m * ) k  ( m ilk ) 85 1 12
( c o w ) y v t r  (u d d e r ) 65 1 23

g r « s  (g r a s s ) 65 1 92
k a lv  (c a lf ) 45 1.67
kad  (m e a t) 40 2.00

la m 145 u ld  (w o o l) 70 1.50
( la m b ) f i r  (s h e e p ) 65 1 62
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m a r k 178 k o r n  (g r a m ) 80 1.13
( f ie ld ) g r « s  (g r a s s ) 50 1.20

jo r d  (s o il) 40 1 25
k a e r  ( c o w s ) 35 2.00

m a w 131 m a d  (fo o d ) 55 1 36
(s to m a c h ) t y k  (h e a v y ) 35 2.00

m u r 125 s te n  ( s to n e s ) 50 1 40
( w a ll) m u r s t c n  (b r ic k s ) 45 1.22

m a n t 157 pange  (m o n e y ) 70 1.00
(c o in ) m e ta l  (m e ta l) 40 1 63

r u n d  (r o u n d ) 36 1 14
p u n g  (p u r s e ) 36 2 29

145 a n s ig t  ( fa c e ) 45 111
(n o se ) lu g t  (sm eJJ) 40 1 25

r a d  ( r e d ) 35 2 43
t  o rk e le ls e  (c o ld ) 35 2 71

nmgle 137 1 As (lo c k ) 75 1.00
( k e y ) d a r  (d o o r ) 75 1 07

A bnc (o p e n ) 40 1.30

o r m 158 J o rd  ( s o il) 75 1 80
( w a r m ) s i  i m e t ( s i im y ) 60 1.50

o v n 129 v a r m  (h o t) 90 1.00
( o w n ) b a g e  (h a k e ) 60 1 58

m a d  (fo o d ) 50 1.60
s ta g e  ( r o a s t) 35 1.71

r in g 128 g u ld  (goJd) 75 1.60
( r in g ) r u n d  (r o u n d ) 50 1 00

s a lv  ( s i lv e r ) 45 1.67
s m y k k e  ( je w e l le r y ) 40 1 38
f in g e r  ( f in g e r ) 40 1 50

ro s e 144 t o r n e  ( th o r n s ) 65 1.38
( r o s e ) r a d  ( r e d ) 65 2 15

b lo m s t  ( f lo w e r ) 45 1 00
d u f t  (sm eJJ) 45 1 44
h a v e  (g a r d e n ) 35 2 14

san g 149 t o v a  (s le e p ) 95 1 11
(b e d ) d y n e  ( q u ilt ) 70 1 21

m a d  ra n  ( m a t tr e s s ) 45 1 33
p u d *  (p illo w ) 35 1.71
b v i l e  ( r e s t ) 35 2 00
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sy g  ( i l l )  36 2 43

s k a b 144 ta j  (c lo th e s ) 70 1 50
(c lo s e t) h y ld e r  ( s h e lv e s ) 40 1.50

d a r  (d o o r ) 35 1 71

sk o le 173 I x r c r  ( te a c h e r ) 80 1 1 9
(sc h o o l) r l e v  (p u p il) 45 1 33

b a r n  (c h ild r e n ) 40 1 38
b a g e r  (b o o k s ) 35 1 43
la k tJ e r  (h o m e w o r k ) 35 1 86

sk o v 163 tr a e a r  ( tr e e s ) 95 1 05
(w o o d ) b la d e  ( le a v e s ) 50 1 20

t r a n  (g r e e n ) 50 1 60
d y r  (a n im a ls ) 50 2.00

so fa 117 s ld d a  ( s i t ) 50 1 90
(c o u c h ) m a b e l ( f u r n itu r e ) 45 111

l i n e  (H r) 45 1 67
so v e  (s le e p ) 40 1 63
p u d a r  (p illo w s ) 35 2 43

so) 155 v a r m e  ( w a r m th ) 100 1.15
( s u n ) l o m m i r  ( s u m m e r ) 75 1.60

|u l  ( y e l lo w ) 45 1 44
ly s  ( lig h t) 35 1 14

s te n 138 b i r d  (h a r d ) 55 1.64
(s to n e ) • t r a n d  (b e a c h ) 45 2.22

s to k 125 g a m m e l (o ld ) 50 1.50
(c a n e ) Xrm (w o o d ) 50 1 50

s t r a n d 17B s a n d  (s a n d ) 90 1.06
(b e a c h ) sol (s u n ) 65 1 62

v a n d  ( w a te r ) 60 1.00
• ta n  ( s to n e s ) 60 1 92
b a lg r r  ( w a v e s ) 45 1.22
b a d e  (b a th e ) 45 2 00
lo m m a r  ( s u m m e r ) 45 2 22
ta n g  ( s e a w e e d ) 40 2.00

s ta v l a r 161 v a r m a  ( w a r m ) 45 1 56
(b o o ts ) a n a  ( s n o w ) 45 1 89

s k in d  ( le a th e r ) 40 1.75

sm 163 f is k  ( f is h ) 90 1.67
( la k e ) v a n d  ( w a te r ) 80 1 00

a tn d a r  (d u c k s ) 60 2 17
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b i d  (b o a t)  
s lv  ( r e e d s )

50
35

2.30
1.57

M m 116 h a m m e r  (h a m m e r ) 80 1 31
(n a il) s p id s  (p o in te d ) 45 1.33

h o v ed  (h e a d ) 40 1 38
m e ta l  (m e ta l) 40 1 63

ta s k ? 142 in d k e b  (sh o p p in g ) 40 1 75
(h a g ) l * d c r  ( le a th e r ) 35 1.71

p u n g  (p u r s e ) 35 2 14

tog 154 r e ja e  ( tr a v e l ) 40 1 38
( tr a in ) s k i n n e r  ( r a i ls ) 40 1.50

lo k o m o tiv  ( lo c o m o tiv e ) 35 1.43
b ille t ( t ic k e t) 35 2.00

t r a p p e 126 t r i n  ( s te p s ) 65 1 08
( s ta ir c a s e ) g e laen d er (b a n n is te r ) 50 1 70

op (u p ) 40 1 88
tra e  (w o o d ) 40 2 25

t rae 162 b la d e  ( le a s e s ) 75 1.26
( tr e e ) skcrv ( f o r e s t) 50 1.80

g re n e  (b r a n c h e s ) 45 1 22
g r a n t  (g r e e n ) 40 1 25
b a r k  (b a r k ) 40 1.38
f r u g t  ( f r u i t ) 40 1.63
s ta m m e  ( tr u n k ) 35 1.25

ta e n d e r 164 h v id e  ( w h ite ) 70 1.43
( te e th ) h u l l c r  ( c a r ie s ) 65 2 31

ty g g e  ( c h e w ) 60 1 17
b ide  (b ite ) 45 1 00
ta n d b a r s t e  ( to o th b r u s h ) 45 1 89
tan d laeg e  (d e n tis t ) 35 2 29

ta e n d s tik 131 tra e  (w o o d ) eo 1 50
(m a tc h s tic k ) ild  ( f ir e ) 75 1.27

sv o v l ( s u lfu r ) 65 1 15
ly s  ( lig h t) 40 1 63

taappe 161 v a r m t  ( w a r m ) 60 1 75
(c a r p e t) g u lv  ( f lo o r ) 50 1.50

u ld  (w o o l) 45 1 89
s ta v s u g c  ( v a c u u m ) 40 2.25

u r 128 tid  ( t im e ) 75 1 13
(cJock) k lo k k e n  (o 'd o c k ) 60 1 25

v is e r e  (h a n d s ) 60 1.50



1 43

1.25
1 63

1.64
2.00
1.00
1 89
2 11
1 63
1 71

1 33
1 18
1 18
1.20

ta l (numbers) 35

112 g la s  ( g ie s s )  85
u d s ig t ( v ie w )  40

161 t r »  ( tr e e )  65
r a d t  ( r e d )  50
f r u g t  ( f r u i t )  45
k a r n a r  (c o r e )  45
r u n d t  ( r o u n d )  45
s a f t ig t  ( ju ic y )  40
sp ise  ( e s t )  35

147 h v id e  ( w h i te )  60
b a n s  (c h ic k e n )  55
ak  a l  ( s h e ll)  55
h lo m m a  ( y o ik )  50
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Appendix C

High a n d  L o w  D o m in a n t P ro p e r t ie s  in  E x p e r im e n t no. 2 : P r o p e r ty  
F re q u e n c y ,  L en g th  a n d  F re q u e n c y

Exp.
W o rd

D o m in an ce
H>High
L«Low

P r o p e r ty P r o p e r ty
F r e q .a

Length*3 F r e q .c

se H fis k c n c  (  f is h ) 90 7 0
( la k e ) L s iv e n e  ( r e e d s ) 35 6 0

bus H d e re n  (d o o r ) 50 5 171
(h o u se ) L v a g g e n  ( w a ll) 5 6 30

arm H s lim e t  ( s l im y ) 60 6 0
( w a r m ) L r u n d  (r o u n d ) 10 4 0

kat H p e lse n  ( f u r ) 50 6 0
( c a t) L k le c r  ( c la w s ) 30 5 0

rose H to r n e n  ( th o r n ) 65 6 0
( r o s e ) L s t i lk e n  ( s te m ) 5 7 0

bi H h o n n ln g  (h o n e y ) 95 7 0
( t e e ) L b ro d d e n  ( s tin g ) 25 7 0

able H r s d t  ( r e d ) 50 A 16
(a p p le ) L s a d t ( s w e e t) 15 4 7

ur H k lo k k e n  ( t im e ) 60 7 65
( w a tc h ) L guld  (g o ld ) 5 4 8

t r e H b la d e n e  ( le a v e s ) 75 7 7
( tr e e ) L r o d d e r  ( r o o ts ) 25 6 0

strand H s a n d e t  (s a n d ) 90 6 6
(b e a c h ) L r a v  (a m b e r ) 5 3 0

ko H m a l k  ( m ilk ) 85 4 9
( c o w ) L m u le  (m u am le) 5 4 0

seng H d y n e n  ( q u il t ) 70 5 12
(b e d ) L b en  ( le g ) 10 3 49

avis H n y h e d e r  ( n e w s ) 80 7 4
(n e w s p a p e r )^ p a p i r c t  (p a p e r ) 35 7 11
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frtkkc H v a r m  ( w o r m ) 65 4 17
(c o a t) L s to r  ( le r g e ) 6 4 121

b i l H tld en  ( f ir e ) 80 5 10
(b o n f ir e ) L re g e n  (s m o k e ) 20 5 11

kirks H p r ie s t  ( p r ie s t) 80 5 6
(c h u r c h ) L t i m e t  ( to w e r ) 40 6 4

mark H k o r n e t  (g r o in ) 80 6 5
( f ie ld ) L h e g n e t (fe n c e ) 15 6 7

skab H te je t  (c lo th e s ) 70 5 18
(c lo s e t) L b u n d e n  (b o tto m ) 10 6 14

gade H b ile rn e  ( c o r s ) 80 7 0
( s t r e e t ) L f l l s e rn c  (flo g s to n e ) 5 6 0

«r*s H g r a n t  (g r e e n ) 95 5 6
(g r a s s ) L b la d t ( s o f t) ID 5 9

sol H s o m m e r  ( s u m m e r ) 75 6 29
( s u n ) L d a  gen ( d o y ) 10 5 55

stan H h i r d  (h e r d ) 55 4 5
(s to n e ) L fla d  ( f i s t ) 10 4 0

negler H l i s  ( lo c k ) 75 3 4
( k e y s ) L b u n d t  (b u n c h ) 10 5 6

v i n d u c H g la s s c t  (g lo s s ) 85 7 14
( w in d o w ) L k a r m e n  ( s i l l ) 5 6 0

4 P r o p e r ty  f r e q u e n c y  w a s  m e a s u r e d  a s  n u m b e r  of o c c u r r e n c e s  in  re sp o n se  
to  th e  e x p e r im e n ta l  w o r d s  in  th e  p r o p e r ty  e x p e r im e n t  (se e  A ppend ix  B).

k L en g th  w a s  m e a s u r e d  in  n u m b e r  of l e t t e r s  fo r  th e  g iv e n  fo rm . A t  te s t  
( a t  th e  .05 lev e l of s ig n if ic a n c e )  sh o w e d  no s ig n if ic a n t  d if f e re n c e s  b e tw e e n  
le n g th  of h ig h  d o m in a n t  p r o p e r t i e s  ( m e a n s 5 .58) a n d  lo w  d o m in a n t  
p r o p e r t ie s  (m e a n -6 .2 5 ) ,  t(4 6 )-0 .6 9 9 .

c P r e q u e n c y  w a s  m e a s u r e d  fo r  th e  g iv e n  fo rm  of th e  w o r d  a s  n u m b e r  of 
o c c u r r e n c e s  in  260.000 w o r d s  in  M a e g a a rd  a n d  R u u s  (1981). A t - t e s t  ( a t  th e  
.05 lev e l of s ig n if ic a n c e )  s h o w e d  n o  s ig n if ic a n t  d if f e re n c e s  in  f r e q u e n c y  
b e tw e e n  h ig h  d o m in a n t  p r o p e r t i e s  (m e a n *  16 42) a n d  lo w  d o m in a n t 
p r o p e r t i e s  (m e a n -1 3 .8 3 ) ,  t ( 4 6 ) -0  287.
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Appendix D

E x p e r im e n ta l  S e n te n c e s  a n d  
P ro b e s  in  E x p e r im e n t no. 2

L is t 1

S e n te n c e
O bjec t 

f r e q u e n c y *  le n g th b P ro b e

D re n g e n  k a s te d e  n e t te t  u d  i saen 11 4 f is k e n e
Pigen s a m le d e  p la n te r  v ed  seen 11 4 f is k e n r
D ren g en  k a s te d e  n e t te t  u d  p i  b a n e n b 5 f is k e n e
P igen  s a m le d e  p la n te r  v e d  sa e n 11 4 s iv e n e
D re n g e n  k a s te d e  n e t t e t  u d  i saen 11 4 s iv e n e
Pigen s a m le d e  p l a n t e r  p i  b je rg e t 6 7 s iv e n e

D re n g e n e  g ik  in d  i h u s e t 90 5 d a re n
K onen m a le d e  h u s e t 90 5 d a re n
D ren g en e  g ik  in d  i b y c n 79 4 d a re n
K onen m a le d e  h u s e t 90 5 vaeggen
D ren g en e  g ik  in d  i h u s e t 90 5 vaeggen
K onen m a le d e  h i n d e n 90 b vaeggen

D ren g en  r a r t e  v e d  o r m e n 0 5 s llm e t
P ig e rn e  te g n e d e  o r m e n 0 5 s lim e t
D ren g en  r a r t e  v e d  t r a j e n 0 6 s lim e t
P ig e rn e  te g n e d e  o r m e n 0 5 r u n d
D re n g e n  r a r t e  v e d  o r m e n 0 5 r u n d
P ig e rn e  te g n ed e  f la g e t 0 6 r u n d

P igen  k a e r te g n e d e  k a t tc n 15 b p e lse n
D re n g e n  sloges m e d  k a t t e n 15 6 p e lse n
P igen  k a e r te g n e d e  s in  s a s te r 15 b p e lse n
D re n g e n  sloges m e d  k a t t e n 15 6 k la e r
P igen  k a e r te g n e d e  k a t t c n 15 b k la e r
D ren g en  sloges m e d  s in  b r o r 15 4 k la e r

H endes sa n  r e v  sig p i  ro s c n 0 6 to r n e n
K v in d en  k lip p ed e  lld t  a f  ro s e n 0 5 to r n e n
H endes s a n  r e v  sig  p i  s a m m c t 0 6 to r n e n
K v in d en  k lip p ed e  lid t  a f  ro s e n 0 6 s t i lk e n
H endes s a n  r e v  sig  p i  ro s e n 0 5 s t i lk e n
K v in d e n  k lip p ed e  lid t a f  s to ffe t 6 7 s t i lk e n

M a n d e n  p a s se d e  b ie rn e 0 b h o n n in g
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B a rn e t  b le v  s tu k k e t  a f  b ie rn e  
M a n d e n  p a s s e d e  p l a n te r n e  
B a rn e t  b lc v  s t u k k e t  a f  b ic rn c  
M a n d a n  p a s se d e  b ia rn a  
B a r n a t  b le v  s tu k k a t  a f  m y g

M o d e ra n  tn c d  p i  a b l e t  
S a n n e n  s m a g te  p i  s rb le t 
M o d e ra n  gned  p i  s k e e n  
S a n n e n  s m a g te  p i  ta b le t 
M o d e ra n  g n ed  p i  K b le t 
S a n n a n  s m a g te  p i  b e ffe n

L s e re re n  s ti l la d a  u r e n e  
T y v a n  s t j a l  u r a n e  
L te r e r e n  s til la d a  ta s k a n  
T y v a n  s t j a l  u r e n e  
L te re re n  s til la d a  u r a n a  
T y v e n  s t j a l  c lg a r e r

0 6 h o n n in g
0 9 h o n n ln g
0 6 b ro d d e n
0 6 b ro d d e n
0 3 b ro d d e n

0 5 r a d t
0 b r a d t
0 5 r a d t
0 b sa d t
0 b s a d t
0 6 sa d t

0 b k lo k k e n
0 b k lo k k e n
0 6 k lo k k e n
0 b gu ld
0 b guld
0 7 gu ld

S e n te n c e

M an d en  fe je d e  u n d e r  t r * e t  
M ten d en e  v il la  f ly t te  t r a c t  
M a n d e n  fe je d e  u n d e r  s tc d e t 
M ten d en e  v il la  f ly t te  tra e c t 
M a n d e n  fe je d e  u n d e r  t r a c t  
M ten d en e  v i l la  f ly t te  d ls k e n

P a m ilie n  s a t t e  s ig  p i  s t r a n d e n  
P ig e rn e  s a m le d e  s te n  p i  s t r a n d e n  
P a m ilie n  s a t t e  sig  i toge t 
P ig e rn e  s a m le d e  s te n  p i  s t r a n d e n  
P a m ilie n  s a t t e  sig  p i  s t r a n d e n  
P ig e rn e  s a m le d e  s te n  p i  p la d se n

P igen  s a t t e  en  s p a n d  u n d e r  k o en  
B a rn e t  r a k t e  noget h e  t i l  k o en  
P igen  s a t t e  a n  s p a n d  u n d e r  p u m p e n  
B a rn e t  r a k t e  noget h e  t i l  k o en  
P igen  s a t t e  e n  s p a n d  u n d e r  k o en  
B a rn e t  r a k t e  noget h a  t i l  soen

K v in d e rn e  o rd n e d e  sen g en

L ist 2

O bject
f r e q u e n c y  le n g th  P ro b e

b 5 b la d e n e
6 S b la d e n e
8 5 b la d e n e
5 5 r e d d e r
5 5 r e d d e r
5 6 r e d d e r

16 8 s a n d e t
16 8 s a n d e t
15 6 s a n d e t
16 8 r a v
16 8 r a v
11 7 r a v

0 4 m aelk
0 4 maelk.
0 6 m aelk
0 4 m u le
0 4 m u le
0 4 m u le

48 6 d y n e n
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D ren g en  s ta d te  s ig  p i  u n p n  
K v in d e rn e  o rd n e d e  s t u r n  
D re n g e n  s ta d te  sig  p i  scn g en  
K v in d e rn e  o rd n e d e  scn g en  
D ren g en  s ta d te  sig  p i  ry g g e n

H e n s  b r o r  laeste  iv r lg t  s in  a v i s  
G sestcn s a t t e  sk o e n e  p i  e n  a v is  
H an s  b r o r  l a t l t  iv r ig t  bogen 
G aesten s a t t e  sk o e n e  p i  e n  a v i s  
H an s  b r o r  l * s t c  iv r ig t  s in  a v i s  
G arstrn  s a t t e  sk o e n e  p i  b a rn k c n

M a n d e n  ib n e d e  s in  f r a k k e  
P igen l i n t e  s in  f a r s  f r a k k e  
M a n d e n  ib n e d e  s in e  b r e v e  
P igen l i n t e  s in  f a r s  f r a k k e  
M an d en  ib n e d e  s in  f r a k k e  
P igen  l i n t e  s in  f a r s  h a m m e r

K v in d en  v a r  n e r v e s  o v e r  b i l e t  
N aboen  v a r  g e n e re t  a f  b i l e t  
K v in d en  v a r  n e r v e s  o v e r  p r e v e n  
N aboen  v a r  g e n e re t  a f  b i l e t  
K v in d en  v a r  n e r v e s  o v e r  b i l e t  
N aboen  v a r  g e n e re t  a f  l a r m e n

K v in d en  h e r t c  c f t e r  i k i r k e n  
B e rn e n e  f ik  e je  p i  k i r k e n  
K v in d en  h e r t e  a f t e r  s in  r a d io  
B e rn e n e  f ik  e je  p i  k i r k e n  
K v in d en  h a r t e  a f te r  i k i r k e n  
B e rn e n e  f ik  e je  p i  p o r te n

48 6 d y n e n
52 5 d y n e n
48 4 b en
48 6 b en
51 6 ben

12 4 n y h e d e r
12 4 n y h e d e r
14 5 n y h e d e r
12 4 p a p i re t
12 4 pa pi r e t
12 6 p a p i r e t

13 6 v a r m
13 6 v a r m
12 5 v a r m
13 6 s to r
13 6 s to r
12 6 s to r

0 5 lld en
0 5 ild en
0 6 ild en
0 5 re g e n
0 5 rs g e n
5 6 re g e n

14 6 p r K s t
14 6 p r ie s t
11 6 p ra e s t
14 6 t i r n e t
14 6 t i r n e t
15 6 t i r n e t

L ist 3

O b jec t
S e n te n c e f r e q u e n c y le n g th P ro b e

M jen d en e  h a v d e  t r a v l t  1 m a r k e n 11 6 k o r n e t
P ig e rn e  gik  la n g s  m e d  m a r k e n 11 4 k o r n e t
M « n d e n e  h a v d e  t r a v l t  i p a r  k e n 11 6 k o r n e t
P ig e rn e  g ik  la n g s  m e d  m a r k e n 11 6 h e g n e t
M » n d e n e  h a v d e  t r a v l t  i m a r k e n 11 6 h e g n e t
P ig e rn e  gik la n g s  m e d  i e n 5 3 h e g n e t

K v in d en  h w n g te  tin g e n e  op i e t s k a b 0 4 ts je t
M an d en  v a s k e d e  u n d e r  s i t  s k a b 0 4 ta je t
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K v in d en  h a n g t e  tin g e n e  op i e t  i k u r  
M a n d e n  v a s k e d e  u n d e r  » lt s k a b  
K v in d en  h v n g te  tin g e n c  op i e t  s k a b  
M an d en  v a s k e d e  u n d e r  en  r i s t

B e rn e n e  s k u l le  o v e r  g ad en  
D am en  f a ld t  p i  gad en  
B e rn e n e  s k u lle  o v e r  g an g cn  
D am en  f a ld t  p i  gad en  
B e rn e n e  s k u lle  o v e r  g ad en  
D am en  fa ld t  p i  v « r e l s e t

E Je ren  s i  s to l t  p i  g ra e sse t 
S p e jd e rn e  lagde sig  i g re e s se t 
E je re n  s i  s to lt  p i  s lo t te t  
S p e jd e rn e  lagde sig  i g r v s s e t  
E je re n  s i  s to lt  p i  g ra e sse t 
S p e jd e rn e  lagde sig  l s ta ld e n

Pigen g ik  ud  i so len  
M an d en  s to d  op m ed  so len  
P igen  g ik  u d  i k a k k e n e t  
M a n d e n  s to d  op m ed  so len  
P igen g ik  u d  i so len  
M an d en  s to d  op m ed  b e rn e n e

D ren g en  r id s e d e  m ed  s tc n e n  
P igen slog s m u t  m e d  s tc n e n  
D re n g e n  r id s e d e  m ed  s in  f in g e r  
P igen slog s m u t  m ed  s tc n e n  
D ren g en  r id s e d e  m ed  s te n e n  
P igen slog s m u t  m ed  e jn e n c

M an d en  k o m  in d  m e d  s in e  n e g le r  
K v in d en  r a s le d e  m e d  s in e  n e g le r  
M an d en  k o m  in d  m e d  s in e  tra e sk o  
K v in d en  r a s le d e  m ed  s in e  n e g le r  
M an d en  k o m  in d  m ed  s in e  n e g le r  
K v in d en  r a s le d e  m ed  s in e  s m y k k e r

Nogle d re n g c  s m a d r e d e  a t  v in d u e  
K onen s a t t e  s ig  1 e t  v in d u e  
Nogle d re n g e  s m a d re d e  e n  ta x a  
K onen s a t t e  sig  i e t  v in d u e  
Nogle d re n g e  s m a d re d e  e t  v in d u e  
K onen s a t t e  sig  1 so fa e n

0 4 te je t
0 4 b u n d e n
0 4 b u n d c n
0 4 b u n d e n

27 5 b lle rn e
27 5 b i le rn e
26 6 b ilc rn e
27 5 f l i s e rn e
27 5 f l i s c rn e
33 8 f l i s e rn e

8 7 g r e n t
8 7 g r a n t
7 7 g r e n t
8 7 b le d t
a 7 b le d t
B 7 b le d t

47 5 s o m m e r
47 5 s o m m e r
43 8 s o m m e r
47 5 d ag en
47 5 d ag en
32 7 d ag en

4 6 h i r d
4 ft h i r d

12
4 6

h i r d
f la d

4
121 6

fla d
f la d

4 b l i s
4 s l i s
4 b l i s
4 6 b u n d t
4 b b u n d t
4 7 b u n d t

15 b g la s sc t
15 b g la s se t
13 4 g la s s e t
15 6 k a r m c n
15 6 k a r m e n
16 6 k a r m c n

F re q u e n c y  w a s  m e a s u r e d  in  n u m b e r  of o c c u re n c e s  in  250 000 w o r d s  fo r  
th e  g iv e n  fo rm  a s  lis te d  in  M a e g a a rd  a n d  R u u s  (1981) t - t e s t s  ( a t  th e  .05
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lev e l of s ig n if ic a n c e )  i h o w t d  n o  s ig n if ic a n t  d if f e re n c e s  in  f r e q u e n c y  
b e tw e e n  e x p e r im e n ta l  o b je c ts  (m e a n *  14 17) a n d  c o n tro l  o b je c ts  : In  h ig h  
d o m in a n t  c o n tro l c o n d itio n  (m ea n * 1 3 .7 & ),t(4 6 )"0 .0 7 2 ; a n d  in  lo w  d o m in a n t  
c o n tro l  c o n d itio n  (m e a n *  18.17), t(46)*G .549

* L eng th  w a s  m e a s u r e d  in  n u m b e r  of l e t t e r s  fo r  th e  g iv e n  f o r m , t - t e s t s  ( a t  
th e  .05 le v e l of s ig n if ic a n c e )  sh o w e d  n o  s ig n if ic a n t  d if f e re n c e s  b e tw e e n  
le n g th  of e x p e r im e n ta l  o b je c ts  (m c a n -5 .4 2 )  a n d  c o n tro l  o b je c ts  : fo r  h igh  
d o m in a n t  c o n tro l c o n d itio n  (m e a n * 5 67), t(4 6 )* 0 .8 0 6 ; a n d  fo r  lo w  d o m in a n t  
c o n tro l  c o n d itio n  (m e a n * 5  88), t (46)* 1.369.
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Appendix E

F ille r  S e n te n c e s *  e n d  P ro b e s  in  E x p e r im e n t no . 2

S e n te n c e  P ro b e  C a te g o ry 1* F re q . L eng th

Filler Sentences Derived From Uat 1
D ren g en  k a s te d e  n e t t e t  u d  i saen d re n g e n 4 38 7
K onen m a le d e  h u s e t k o n e n 4 16 5
H endes s a n  r e v  sig p i  ro s e n sa n 4 37 3
B a rn e t  b l r v  s tu k k e t  a f  b ie rn e b a r n e t 4 27 6
D ren g en  r a r t e  v e d  o rm e n r a r t e 5 14 5
D ren g en  sloges m e d  k a t t e n sloges 5 5 6
M o d eren  gned p i  a b l e t gned 5 10 4
T y v e n  s t j a l  u r e n e s t j a l 5 0 5
Pigen s a m le d e  p la n te r  v ed  sa e n saen 6 11 4
D ren g en e  gik  in d  i h u s e t h u s e t 6 90 5
P ig e rn e  te g n ed e  o r m e n o rm e n 6 0 5
Pigen k a e r te g n e d e  k a t te n k a t te n 6 15 6
K v in d en  k lip p e d e  lid t a f  ro s e n ro s e n 6 0 5
M an d en  p a s se d e  b ie rn e b ie rn e 6 0 6
S a n n e n  s m a g te  p i  a b l e t aeblet 6 0 5
L a e re re n  k iggede p i  u r e n e u r e n e 6 0 5

Filler Sentences Derived From U sl 2
M an d en  fe je d e  u n d e r  t r a c t m a n d e n 4 66 6
P ig e rn e  s a m le d e  s te n  p i  s t r a n d e n p ig e rn e 4 22 7
H an s  b r o r  laeste  iv r ig t  s in  a v is b r o r 4 15 4
Pigen l i n t e  s in  f a r s  f r a k k e p igen 4 22 5
P igen  s a t t e  en  s p a n d  u n d e r  k o en sp a n d 5 0 5
D ren g en  s ta d te  sig  p i  sc n g e n s ta d te 5 6 6
K v in d e n  v a r  n e r v e s  o v e r  b i l e t n e r v e s 5 15 5
B a rn e n e  f ik  a je  p i  k i r k e n • > 5 40 3
M aendene v il la  f ly t t e  tra e e t t r a c t 6 5 S
P a m ilie n  s a t t e  sig  p i  s t r a n d e n s t r a n d e n 6 16 8
B a rn e t  r a k t e  noget h a  ti l  k o en k o en 6 0 4
K v in d e rn e  o rd n e d e  sen g en scn g en 6 48 6
G a s te n  s a t t e  sk o e n e  p i  en  a v is a v i s 6 12 4
M a n d e n  ib n e d e  s in  f r a k k e f r a k k e 6 15 6
N ab o en  v a r  g e n e re t  a f  b i l e t b i l e t 6 0 6
K v in d en  h a r t e  e f t e r  I k i r k e n k i r k e n 6 14 6

F il le r  S e n te n c e s  D e r iv e d  F ro m  L ist 3 :
M an d en  v a s k e d e  u n d e r  s i t  s k a b m a n d e n 4 66 6
D am en  f a ld t  p i  g ad en d a m e n 4 14 5
P igen  g ik  u d  1 so len p igen 4 22 5
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Nogle d re n g e  s m a d r e d e  e t  v in d u e d re n g e 4 29 6
M a rn d rn e  h a v d e  t r a v l t  1 m a r k e n t r a v l t 5 31 6
E je re n  s i  s to l t  p i  g ra e s se t s to lt 5 13 5
P igen slog s m u t  m ed  s te n e n s m u t 5 0 4
K v in d e n  r a s le d e  m e d  s in e  n e g le r r a s le d e 5 5 7
K onen  s a t t e  sig  i e t v in d u e v in d u e 6 15 6
P ig e rn e  g ik  la n g s  m ed  m a r k e n m a r k e n 6 11 6
K v in d e n  h aeng tc  tin g e n c  op i e t  s k a b s k a b 0 4
B a rn e n e  s k u lle  o v e r  g a d e n g ad en 6 27 5
S p e jd e rn e  lagde sig  i g ra e s s e t g ra e sse t 6 8 7
M a n d e n  s to d  op  m ed  so len so len 47 5
D re n g e n  r id s e d e  m ed  s te n e n s te n e n 6 4 6
M a n d e n  k o m  in d  m ed  s in e  n e g le r n a g lc r 6 4 6

O rig in a l F lllg r  S e n te n c e s
H endes b r o r  b a r s l r d e  s in e  t  s e n d e r  b r o r
D c re s  c h e f  h a v d e  f e r ie  ch ef
B a rn e t  h a v d e  o n d t 1 m a v e n  b a r n e t
P igen  s p is te  s g g e t  p igen
En r a v e r  t r u e d e  m ed  e n  K n lv  r a v e r
Largen u n d e r s a g te  b lo d e t largen
D en g a m lr  bond# d y r k e d e  s e lv  to m a te r  bonde 
F y r e n  b a r  p i  s tig e n  f y r e n
V c n n e n  b r s k k e d c  s in  a r m  v e n n e n
K onen  fo d re d e  h a n s e n e  k o n e n
K a r le n  a rb e jd e d e  p i  g i r d c n  k a r l c n
B ru d e n  s y e d e  s e lv  s in  k jo le  b r u d e n
B a rn e t  s a m le d e  p i  m a n te r  b a r n e t
B a b y e n  opdagede  h u n d e n  b a b y e n
E n k e n  v a lg te  e n  h v id  k is te  e n k e n
P igen  ta b le  s in e  s te v le r  p igen
V e r r te n  fe je d e  n ed c  i g i r d c n  v a r t e n
Et k o r  u n d e r h o td t  v e d  f e s te n  k o r
D a m e n  g ik  o v e r  b ro e n  d a m e n
S a n n e n  k o m  fo r  s e n t  i sk o le  s a n n e n
K o k k en  ts r n d te  fo r  o v n e n  k o k k e n
En s o ld a t la d e d e  g e v a rre t  so ld a t
En fa n g e  s t a k  a f  f r a  fa rn g s le t fa n g e
L a b e re n  n ie d e  f r e m  til m i l e t  la b e re n

15 
9

27
22

0
16 
5

10
0

16
0
0

27
0
0

22
5
0

14
e
o

n
10
0

4
4
6

6
5
6 
6 
6 
6 
5
5
6 
3
5
6 
6 
6 
6 
6

M a n d e n  f ly t te d e  k la v e r e t  
D a t te r e n  v a r  a n s a t  p i  k o n to r e t  
J a e g e re n  s k a d  e l t e r  r a r v e n  
M a n d e n  b a d  om  en  ta rn d s t ik  
B a rn e n e  legede oppe p i l o f t c t  
V e n in d c n  p a k k e d c  s in  k u f f e r t  
D re n g e n  s lu g te  b o ls je rn e  
M a n d e n  f ik  so lg t e t  b llled e  
B a rn e t  g e m te  sig  i k a e ld e re n  
M a n d e n  s m u r t e  b ra d e t

f ly t te d e
a n s a t
sk a d
b ad
legede
p a k k e d e
s lu g te
solgt
g e m te
s m u r t e

6
5
6 
5 
5 
5 
5 
5 
5 
5

20
6

27
46
10
0
0

10
9
0

8
6
4
3
6
7
6
5
6 
6
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B e rn e n e  d r a k  a f  s a f te n  
D r a n k e r c n  b e ta l te  f o r  f la s k e n  
M a n d e n  re d  p i  b e a te n  
T je n e re n  sn a d  m e d  re g n in g e n  
S tu d e n te n  v a r  f lo v  o v e r  fe jle n  
M a n d e n  v il la  k a b e  a n  r in g  
M e k a n ik e re n  a k if te d e  h ju l e t  
M o d cren  lap p ed c  b u k s e r n e  
P igen gik en  t u r  i r e g n e n  
S k u e sp U lc rc n  g lc m te  a ln  ro lle  
E le v e rn e  s te g  u d  a f  b u s s e n  
Pigen s k u b b e d e  til b o rd e t  
Bet Je n  te n  s p r a n g  o v e r  m u r e n  
Sold a  t e r  n e  s p s e r re d e  v e je n

Pigen r in g e d e  til p o litie t 
K v in d en  p u d se d e  s p e jle t  
D ren g en  g ra b  a f te r  b o ld en  
K v in d en  f ik  an  n y  ta s k e  
P ig e rn e  ly t te d e  til en  s a n g  
K v in d e n  s e r v e r e d e  f r a  e n  g ry d e  
P igen  s a n g  f o r  s in  d u k k e  
D ren g en  p u s te d e  ti l  s ta v e t  
Pigen k a r lk e d c  n ed  a d  b a k k c n  
K v in d en  g ik  n a d  a d  t r a p p e n  
D re n g e n e  s k r s e m te  fu g le n  
K v in d e n  s til le d e  sig  p i  v s g t e n  
D ren g en  p u d se d e  n v s e n  
M an d en  h a v d e  llge la v c t  k a f f e  
K v in d en  *ov  p i  k ro e n  
M an d en  s ta t te d e  s ig  ti l  en  s to k

d r a k 6 42 4
b e ta lte 5 4 7
re d 5 10 3
sn a d 5 0 4
flo v 5 B 5
kabe 5 31 4
s k if te d e 5 11 8
la p p cd e 5 0 7
t u r 5 27 3
g lc m te 5 17 6
s teg 5 22 4
sk u b b e d e 5 11 8
s p r a n g 5 36 6
s p a r r e d e 6 0 8

p o litie t 6 30 8
s p e jle t 6 19 7
bo lden 6 0 6
ta s k e
sa n g b

15
35

5
4

g ry d e 6 0 5
d u k k e 6 9 5
s ta v e t 6 11 6
b a k k c n
t r a p p a n b

10
35

6
7

fu g le n b 0 6
vaeg tcn b 0 b
n a s e n 6 21 6
k a f fe 6 35 5
k ro e n b 7 5
s to k b 7 4

a  T h e  f i l le r  s e n te n c e s  fo r  a  g iv e n  s u b je c t  c o n s is te d  of th e  o r ig in a l  s e t  of 
f i l le r  s e n te n c e s  p lu s  th e  f i l le r  s e n te n c e s  d e r iv e d  f ro m  th o se  tw o  of th e  th r e e  
l i s t s  w h ic h  th e  s u b je c t  s a w . t - t e s t s  w e r e  c a r r i e d  o u t  fo r  a ll  c o m b in a tio n s  
of th e  t h r e e  l i s t s  a n d  s h o w e d  n o  s ig n if ic a n t  d if f e re n c e s  in  le n g th  a n d  
f r e q u e n c y  b e tw e e n  p o s itiv e  p ro b e s  f ro m  in i t ia l ,  m id d le , a n d  f in a l  p o s itio n . 
N or w e r e  th e r e  a n y  s ig n if ic a n t  d if f e re n c e s  b e tw e n  th e  o v e ra l l  le n g th  a n d  
f r e q u e n c y  of n e g a t iv e  p ro b e s  (c f . A ppend ix  D) a n d  p o s it iv e  p ro b e s  (w o rd  
c a te g o r ie s  4 to  6 a b o v e ) .

^  P ro b e  in  I n i t ia l  P o s itio n  : c a te g o ry M  
P ro b e  in  M idd le  P o s itio n  : c a te g o ry » 5  
P ro b e  in  P in a l P ositio n  :c a te g o ry * 6
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A ppendix F

E x p la n a tio n  of M odu la  2 P ro g ra m  U sed fo r  S t im u lu s  
P r e s e n ta t io n  a n d  R esp o n se  R e g is tra t io n

T h e  M o d u la -2  p r o g r a m  u sed  fo r  s t im u lu s  p r e s e n ta t io n  a n d  re s p o n s e  
r e g is t r a t io n  w a s  d ev e lo p ed  b y  Bo H o ls t-C h r is te n  s e n  ( i t  is  n o t in c lu d e d  fo r  
r e a s o n s  of sp a c e  l im i ta t io n s )  T h e  p r o g r a m  w a s  d e s ig n ed  s p e c if ic a l ly  w i th  a  
v ie w  to  so lv e  a n y  is s u e s  of v a r i a b i l i t y  in  s t im u lu s  p r e s e n ta t io n  a n d  
re s p o n s e  r e g is t r a t io n .  T h e  p ro g ra m  c o m p le te ly  b y p a s s e d  ( t u r n e d  o ff)  th e  
M a c in to sh  u s e r  I n te r f a c e  a n d  m a d e  u se  of th e  h a r d w a r e  on a  sp ec ific  
M a c in to sh  m odel.

1 V a r ia b i l i ty  in  th e  d u r a t io n  of c o u n te r  c y c le s
M e a s u re m e n t  of r e a c t io n  t im e  w a s  e f fe c te d  b y  a  loop w h ic h  in c re m e n te d  a 
c o u n te r  b y  o n e  a f t e r  c h e c k in g  th e  s e r ia l  p o r t  of th e  c o m p u te r  w h ic h  w a s  
c o n n e c te d  to  a  re s p o n s e  box. All o th e r  i n t e r r u p t s  ex cep t fo r  th e  r e s e t  b u t to n  
w e r e  d isa b le d  (b u s y  w a i t in g )  In o rd e r  to  a v o id  s o u rc e s  of v a r i a b i l i t y  d u e  to  
M a c in to sh  " h o u se k e e p in g  r o u t in e s " .  C o u n tin g  c y c le s  w e r e  c a lc u la te d  to  be 
a p p ro x im a te ly  0.158 m illise c o n d s .

2 V a r ia b i l i ty  in  r e s p o n s e  r e g is t r a t i o n  in  r e la t io n  to  s t im u lu s  p r e s e n ta t io n  
A p ro b le m  a f fe c t in g  s tu d ie s  u s in g  c o m p u te r s  fo r  s t im u lu s  p r e s e n ta t io n  a n d  
re s p o n s e  r e g i s t r a t io n  is  th e  f a c t  t h a t  a  c o m p u te r  s c r e e n  u n d e r  n o r m a l  
c i r c u m s ta n c e s  s h o w s  60.25 s c r e e n  im a g e s  p r .  seco n d , i .e . a  g iv e n  do t on  th e  
s c r e e n  c a n  o n ly  be u p d a te d  a t  fix ed  i n t e r v a l s  of 16.59 m illise c o n d s . T h i i  
in t ro d u c e s  v a r i a b i l i t y  b o th  In  s t im u lu s  p r e s e n ta t io n  le n g th , l n t e r s t lm u lu s  
in t e r v a l s ,  a n d  m e a s u r e m e n t  of r e s p o n s e  t im e s  r e la t iv e  to  s t im u lu s  
p r e s e n ta t io n  W h ile  th e  tw o  f o r m e r  v a r i a b le s  m a y  be of g r e a t  im p o r ta n c e  
in  s tu d ie s  of a u to m a t ic  p sy ch o lo g ica l p ro c e s se s , th e y  a r e  l ik e ly  to  b e  of l i t t le  
o r  no  s ig n if ic a n c e  u n d e r  c o n d itio n s  a l lo w in g  a m p le  t im e  fo r  c o n tro lle d  
m o d es of p ro c e s s in g  s u c h  a s  th i s  s tu d y .  H o w e v e r , th e  r e g is t r a t io n  of 
re s p o n s e  t im e s  r e la t iv e  to  s t im u lu s  p r e s e n ta t io n  ig  n e c e s s a r i ly  im p o r ta n t .  
D ue to  th e  fix ed  s c r e e n  r e f r e s h  r a t e  a  m e ssa g e  to  p r i n t  a  w o r d  o n  th e  
s c r e e n  m a y  be e ffe c te d  w i t h  a  d e la y  of u p  to  16.59 m illise c o n d s . In  th e  
m e a n t im e ,  h o w e v e r ,  p r o g r a m m in g  c o n t in u e s  a n d  r e a c t io n  t im e  
m e a s u r e m e n ts  a r e  s t a r t e d .  A ssu m in g  a  n o r m a l  d i s t r ib u t io n  th i s  r e s u l t s  in  
a n  a v e r a g e  v a r i a b i l i t y  of 8.29 m ill is e c o n d s  in  ic s p o n s e  r e g i s t r a t io n  r e la t iv e  
to  s t im u lu s  p r e s e n ta t io n  a f fe c t in g  a ll t r i a l s .  T h e  p ro b le m  c a n  o n ly  be so lved  
w i t h  sp ec ia l h a r d w a r e  o r  p ro g ra m m in g  m o d if ic a tio n s  a s  d e sc r ib e d  b e lo w

T h e  M o d u la -2  p r o g r a m  s y n c h ro n iz e d  th e  in i t ia t io n  of th e  c o u n te r  loop to  th e  
a p p e a r a n c e  of s t im u l i  o n  th e  s c r e e n  b y  a  loop w h ic h  ch e c k e d  a  b y te  th a t  
t u r n e d  h ig h  w h e n  th e  u p d a te  c y c le  r e a c h e s  th e  lo w e s t  r ig h t  d o t on th e  
s c r e e n  ( th e  v e r t i c a l  i n t e r r u p t  f la g ) . To a v o id  p ro b le m s  w i t h  v a r ia b le  
w r i t i n g  t i m r  d u e  to  d if f e re n c e s  in  s e n te n c e  o r  w o r d  le n g th  th e  o r d in a r y  
p ro c e s s  fo r  o u tp u t  to  th e  s c r e e n  w a s  b y p a s s e d  A p a r t  of RAM (32 000 b y te s )  
w a s  r e s e r v e d  fo r  a  b i t - m a p ,  r e p r e s e n t in g  a n  a l t e r n a t e  s c r e e n  im ag e . T he
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w id th  of th e  b it  m a p  w a s  a q u a )  to  th e  w id th  of th e  s c re e n  a n d  th e  h e ig h t 
w a s  a p p r o x im a te ly  o ne  th i r d  of th e  s c r e e n  w h ic h  w a s  s u f f ic ie n t  to  s h o w  
s e n te n c e s  a n d  w o r d s  in  fo n t s is e  24. T h e  p r o g r a m  w r o te  th e  s e n te n c e  o r  
w o r d  to  th e  a l t e r n a t e  s c r e e n  m a p . W h en  th e  s t im u lu s  w a s  to  a p p e a r  on  th e  
s c re e n ,  th e  a l t e r n a t e  s c re e n  a r e a  w a s  cop ied  o n to  th e  a c tu a l  s c r e e n  m a p . 
T h is  co p y in g  p ro c e s s  w a s  m e a s u r e d  to  t a k e  a p p ro x im a te ly  6.23 m illise c o n d s  
S in ce  th e  a r e a  to  be copied a l w a y s  h a d  th e  s a m e  s ise , co p y in g  t im e  w a s  th e  
s a m e  i r r e s p e c t iv e  of s t im u lu s  le n g th . C opying  w a s  s t a r t e d  w h e n  th e  s c re e n  
u p d a te  p ro c e s s  re a c h e d  th e  lo w e r  r ig h t  d o t on th e  s c r e e n  a n d  co p y in g  w a s  
co m p le te d  b e fo re  th e  s c re e n  u p d a te  p ro c e s s  re a c h e d  th e  a r e a  (a b o u t th e  
m id d le  of th e  s c r e e n )  w h e r e  th e  s t im u l i  a p p e a re d .
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Appendix G

N o rm a l S u b je c ts  : E r r o r s  in  P ro b e  R e jec tio n

HIGH DOMINANCE 
App I n a p p r .  U n rc l

0 0 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 
1 0 1 
0 0 1 
0 0 0 
0 0 1 
1 0 0 
1 1 1 
0 1 1

LOW DOMINANCE 
App I n a p p r .  U n re l

0 0 1
1 0 0
0 0 1
0 0 1
1 0 0
0 0 0
0 0 0
0 0 0
3 0 0
0 0 0
0 0 0
0 0 0

0.33 0.17 0.42 0.42 0.0 0 25
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A ppendix H

N o rm a l S u b je c ts  ; A n o v a  T ab le  f ro m  A n a ly s is  of 
E r r o r s  in  P ro b e  R ejec tio n

S o u rc e S u m  of s q u a r e s d f M ean  s q u a r e P S ig n if .o f P

B e tw e e n  S u b je c ts 2 15 11 .20

D o m in a n ce 13 1 13 31 .586
D o m in a n ce  x BS 4 36 11 .40

C on tex t 1 19 2 .60 3 17 .061
C o n tex t x BS 4 14 22 .19

D om ln . x C on tex t .23 2 12 35 .705
D om in . x C o n tex t x BS 7.75 22 35
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Appendix I

N o rm a l S u b je c ts  : M ean  High D o m in a n t I te m  
L a te n c ie s  in  M illiseco n d s

Ite m A p p ro p r ia te
CONTEXT

I n a p p r o p r ia te U n re la te d

f is k e n e 738 658 596
d a re n 636 576 616
s lim e t* 629 632 633
p e lsen 735 668 646
to r n e n 783 668 656
h o n n in g * 589 638 689
r a d t 639 582 565
k lo k k e n 728 641 605
b la d e n e * 714 677 643
v a n d e t 675 650 610
m aelk* 657 696 668
d y n e n 597 573 558
n y h e d e r 656 586 609
v a r m 667 606 668
ild en * 721 658 662
p ra rs t 702 719 603
k o rn e t* 633 604 599
ta je t 872 701 704
b ile rn c 700 677 644
g r a n t 920 715 604
s o m m e r* 722 721 604
h i r d 649 631 732
l i s * 622 670 723
g la sse t 683 603 725

m e a n 690 644 631

‘ M a rk e d  i te m s  w e r e  le f t  o u t in  th e  p r u n e d  v e r s io n  of th e  te s t
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Appendix J

N o rm a l S u b je c ts  : M ean  L ow  D o m in a n t I te m  
L a te n c ie s  in  M illiseco n d s

I te m A p p ro p r ia te
CONTEXT

In a p p r o p r ia te U n re la te d

s iv e n e 731 636 692
v s g g e n 597 609 648
r u n d * 596 623 609
k la e r 629 563 600
s t i lk e n 715 705 621
b ro d d e n * 735 643 641
sa d t 604 636 682
guld 709 654 611
r e d d e r* 585 595 556
r a v 556 570 664
m u le * 609 646 652
ben 697 605 623
p a p i r e t 700 637 646
• to r 688 665 673
ra * e n “ 641 648 612
t i r n e t 675 597 626
h e g n e t* 696 741 649
b u n d e n 742 672 683
f l i s e rn e 617 614 687
b la d t 666 645 601
d ag en * 665 6B6 650
f la d 682 689 667
b u n d t* 767 735 650
k a r m c n 701 655 645

m e a n 672 636 641

* M a rk c d  i te m s  w e r e  le f t  o u t in  th e  p r u n e d  v e r s io n  of th e  te s t
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Appendix K

N o rm a l S u b je c ts  : E r r o r s  in  P ro b e  R e jec tio n  on 
S u b s e t of I te m s  U sed in  E x p e r im e n t w i t h  A p h as jc  S u b je c ts

HIGH DOMINANCE LOW DOMINANCE
A pp I n a p p r .  U n re l.  App. I n a p p r .  U n re l

0 0 0 0 0 1
0 0 0 0 0 0
1 0 0 0 0 1
0 0 0 0 0 1
0 0 0 1 0 0
1 0 1 0 0 0
0 0 1 0 0 0
0 0 0 0 0 0
0 0 1 1 0 0
0 0 0 0 0 0
1 0 0 0 0 0
0 0 1 0 0 0

0.25 0.0 0 33 0.17 0 .0  0.25
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A ppend ix  L

N o rm a l S u b je c ts  : A nova  T ab le  f r o m  A n a ly s is  
of P ro b e  R e jec tio n  L a te n c ie s  on  P ru n e d  T e s t

S o u rc e S u m  of s q u a r e s d f M ean  s q u a r e P S ig n if.o f F

B e tw ee n  S u b je c ts 219137 49 11 19921.59

D o m in a n ce 1996 01 1 1996 01 1 36 .270
D o m in a n c e  x BS 16299 49 11 1481.77

C o n tex t 60887 06 2 26443 93 9 26 .001
C o n tex t x BS 60480 47 22 2749 11

D am  in  x C o n tex t 6795.53 2 3397 76 3 56 .046
D om ln  x C o n tex t x BS 20997 47 22 954 43
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Appendix M

N o rm a l S u b je c ts  : A nova T ab le  f ro m  A n a ly s is  
of P ro b e  R e jec tio n  E r r o r s  on  P ru n e d  T e s t

S o u rc e  S u m of s q u a r e s d r M ean  s q u a r e  P S lgn lf of P

B e tw ee n  S u b je c ts 1.00 11 09

D o m in a n ce 06 1 .06 .36 .551
D o m in a n ce  x  BS 1 61 11 15

C ontex t 1 08 2 54 6 22 007
C o n tex t x BS 1 92 22 .09

Do m m  x C on tex t .03 2 .01 .07 932
D om in. x C o n tex t x BS 4 31 22 .20
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Appendix N

N o rm a l S u b je c ts  : M ean  P ro b e  A ccep tan ce  L a te n c ie s  
b y  S e n te n c e  P o sitio n  in  M illiseco n d s

SENTENCE POSITION 
In it ia l  M iddle P in a l

603 613 520
624 624 639
613 617 626
641 650 686
724 795 663
634 571 747
602 637 616
620 669 668
629 679 706
563 589 591
686 717 6B6
710 734 757

636 658 b76
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Appendix O

N o rm a l S u b je c ts  ; E r r o r s  In  P ro b e  A ccep tan ce  
b y  S e n te n c e  P o sitio n

SENTENCE POSITION 
I n i t ia l  M idd le  P in a l

4 4 2
0 0 3
1 3 2
0 1 6
0 0 2
1 1 2
0 1 2
0 1 2
0 1 2
2 2 2
0 0 1
0 2 0

0.67 1.33 2.17



139

A ppend ix  P

N o rm a l S u b je c ts  : A n o v a  T ab le  f r o m  A n a ly s is  
of P ro b e  A ccep tan ce  L a te n c ie s

S o u rc e S u m  of s q u a r e s d f M ean  s q u a r e  P S ig n if .o f  F

B e tw e e n  S u b je c ts 126178 08 11 11470.73

P osition 8620 67 2 4260 33 3 06 .068
P ositio n  x BS 30736 00 22 1397 09



HO

A ppend ix  Q

N o rm a l S u b je c ts  : A n o v a  T ab le  f ro m  A n a ly s is  
of P ro b e  A ccep tan ce  E r r o r s

S o u rc e S u m  of s q u a r e s df M ean  s q u a r e  F S ign if of F

B e tw e e n  S u b je c ts 24 56 11 2 23

P osition 13 56 2 6 78 4 90 .017
P o sitio n  x BS 30.44 22 1.38
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Appendix R

High a n d  L o w  D o m in a n t W o rd s  in  E x p e r im e n t no. 3 : P r o p e r ty  
F re q u e n c y ,  L en g th  a n d  F re q u e n c y

Exp. D o m in a n ce  P r o p e r ty  P r o p e r ty  Length*1 F re q  c
W o rd  H*High F r e q *

L*Low

SU H fis k e n e  ( / ish ) 90 7 0
(!•* * ) L s iv e n e  { r e e d s ) 35 6 0

bus H d a re n  (d o o r ) 50 5 171
(h o u se ) L veeggen ( w e l l ) 5 6 30

fcat H pel s e n  ( f u r ) 50 6 0
( c a t) L k l s e r  ( c le w s ) 30 0

rose H to r n e n  ( th o r n ) 65 6 0
( r o s e ) L s t l lk e n  ( s te m ) 6 7 0

able H r a d t  ( r e d ) 50 4 16
(a p p le ) L s e d t ( s w e e t) 15 4 7

ur H k lo k k e n  ( t im e ) 60 7 55
( w a tc h ) L g u ld  (g o ld ) 5 4 8

strand H s a n d e t  ( s e n d ) 90 6 6
(b e a c h ) L r a v  (a m b e r ) 6 3 0

scog H d y n e n  ( q u il t ) 70 12
(b e d ) L b en  ( le g ) 10 3 49

avis H n y h e d e r  ( n e w s ) eo 7 4
(n e  w sp a p e r )L p a p i r c t  (p a p e r ) 35 7 11

frakke H v a r m  ( w a r m ) 65 4 17
(c o a t) L s to r  ( la r g e ) 5 4 121

kirka H p re s e t ( p r ie s t) 80 5 6
(c h u r c h ) L t i m e t  ( to w e r ) 40 6 4

skab H te je t  (c lo th e s ) 70 5 16
(cJ o se t) L b u n  d en  (b o tto m ) 10 6 14

gade H b iJ e rn e  ( c a r s ) 80 7 0
( s t r e e t ) L f l i s e rn c  (fla g s to n e ) 5 e 0
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g r » s H g r a n t  (g r e e n ) 95 5 6
(g r a s s ) L b la d t ( s o f t) 10 5 9

s t e n H h i r d  (h a r d ) 55 4 5
(s to n e ) L fla d  ( f ia t ) 10 4 0

v i o r f u * H g la s s c t (g la s s ) 85 7 14
( w n d o w ) L l i a r  m e n  ( s i l l ) 5 6 0

E x p e r im e n ta l  I te m s
E x p e r im e n ta l  i te m *  a n d  th e i r  h ig h  a n d  lo w  d o m in a n t  p r o p e r t i e s  c o n s is te d  of 
16 of th e  24 s e ts  in c lu d e d  in  s tu d y  no. 5. t - t e s t s  on  le n g th  a n d  f r e q u e n c y  of 
h ig h  a n d  lo w  d o m in a n t  p r o p e r t i e s  w r r r  r e p e a te d  fo r  th e  n e w  v e r s io n  of th e  
te s t

*  P r o p e r ty  f r e q u e n c y  w a s  m e a s u r e d  a s  n u m b e r  of o c c u r r e n c e s  in  r e s p o n s e  
to  th e  e x p e r im e n ta l  w o r d s  in  th e  p r o p e r ty  s tu d y  (see  A ppend ix  6 .B ). M ean  
p r o p e r ty  f r e q u e n c y  fo r  h ig h  d o m in a n t  p r o p e r t i e s  w a s  70 .9X ( r a n g e  60 -9 6 ). 
M ean  p r o p e r ty  f r e q u e n c y  fo r l o w  d o m in a n t  p r o p e r t ie s  w a s  14 .4*  ( r a n g e  
5 -4 0 ).

** L en g th  w a s  m e a s u r e d  in  n u m b e r  of l e t t e r s  fo r  th e  g iv e n  fo rm  A t - t e s t  
( a t  th e  .05 le v e l of s ig n if ic a n c e )  s h o w e d  n o  s ig n if ic a n t  d if f e re n c e s  b e tw e e n  
le n g th  of h ig h  d o m in a n t  p r o p e r t ie s  (m e a n -5 .6 3 )  a n d  lo w  d o m in a n t  
p r o p e r t i e s  (m c a n * 5 .2 5 ) , t (3 0 )< l .

c F re q u e n c y  w a s  m e a s u r e d  a s  n u m b e r  of o c c u r r e n c e s  in  260,000 w o r d s  fo r  
th e  g iv e n  fo rm  a s  l is te d  in  M a e g a a rd  a n d  R u u s  (1981). A t - t e s t  ( a t  th e  .05 
le v r l  of s ig n if ic a n c e )  s h o w e d  n o  s ig n if ic a n t  d if f e re n c e s  in  f r e q u e n c y  
b e tw e e n  h ig h  d o m in a n t  p r o p e r t ie s  (m ea n = 2 0 .6 3 ) a n d  lo w  d o m in a n t  
p r o p e r t i e s  (m e a n -1 5  81), t (3 0 )< l.

E x p e r im e n ta l  s e n te n c e s  a n d  n e e a t lv e  p ro b e s
E x p e r im e n ta l  s e n te n c e s  a n d  p ro b e s  w e r e  th e  s a m e  a s  in  e x p e r im e n t  no . 2 
(s e e  a p p e n d ix  D) e x c e p t fo r  th e  e x c lu s io n  of s e n te n c e -p ro b e  s e ts  r e la t in g  to 
th e  i te m s  n o t in c lu d e d  in  th e  a p h a s ic  v e r s io n  of th e  te s t ,  t - t e s t s  ( a t  th e  .05 
le v e l of s ig n if ic a n c e )  w e r e  r e p e a te d  fo r th e  n e w  v e r s io n  of th e  te s t  a n d  
sh o w e d  n o  s ig n if ic a n t  d if f e re n c e s  in  f r e q u e n c y  b e tw e e n  e x p e r im e n ta l  
o b je c ts  (m e a n *  17.06) a n d  c o n t ro l  o b je c ts  : in  h ig h  d o m in a n t  c o n t ro l  
c o n d itio n  ( m e a n - 1 6 .50), l (3 0 )< l ;  a n d  in  lo w  d o m in a n t  c o n tro l  c o n d itio n  
(m c a n -2 3 .0 6 ) ,  1(30)<1. t - t e s t s  o n  le n g th  in  l e t t e r s  ( a t  th e  .05 le v e l of 
s ig n if ic a n c e )  s h o w e d  n o  s ig n if ic a n t  d if f e re n c e s  b e tw e e n  e x p e r im e n ta l  o b je c ts  
(m e a n -5 .6 0 )  a n d  c o n tro l  o b je c ts  : f o r  h ig h  d o m in a n t  c o n tro l  c o n d itio n  
(m e a n -5 .2 5 ) ,  t ( 3 0 )< l ,  a n d  fo r  lo w  d o m in a n t  c o n tro l  c o n d itio n  (m e a n -5 .8 8 ) ,  
t(3 0 )< l
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F ille r  w n t i n c w  a n d  p o s itiv e  p ro b e s
T h e  f i n e r  s e n te n c e s  w e r e  th e  s a m e  a s  in  e x p e r im e n t  no . 2 (se c  a p p e n d ix  E) 
e x c e p t fo r  th e  e x c lu s io n  of s e n te n c e -p ro b e  s e t s  r e la t in g  to  th e  i te m s  n o t  
in c lu d e d  in  th e  a p h a s ic  v e r s io n  of th e  te s t ,  t - t e s t s  s h o w e d  n o  s ig n if ic a n t  
d if f e re n c e s  In  le n g th  a n d  f r e q u e n c y  b e tw e e n  p o s itiv e  p ro b e s  f ro m  in i t ia l ,  
m id d le , a n d  f in a l  p o s itio n  N o r w e r e  t h e r e  a n y  s ig n if ic a n t  d if f e re n c e s  
b e tw e e n  th e  o v e ra l l  le n g th  a n d  f r e q u e n c y  of n e g a tiv e  p ro b e s  a n d  p o s itiv e  
p ro b e s .
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A ppendix S

A p h a s ic s  G rouped  b y  F lu e n c y  : E r r o r s  in  P ro b e  R ejec tio n

HIGH DOMINANCE LOW DOMINANCE
S u b je c t App. I n a p p r .  U n re l. App. I n a p p r .  U n re l

N o n f lu e n t a p h a s ic s  :
RP 1 0 2 0 0 0
MN 0 1 0 0 3 0
EH 1 1 0 1 0 0
CC 8 5 1 4 2 1
NL 1 2 0 1 1 1
JL 1 0 0 1 1 1

m e a n 2.00 1.50 0 50 1.17 1 17 0.50

F lu e n t a p h a s ic s  :
JP 1 0 0 1 1 0
EA 3 7 3 2 0 1
KB 3 0 0 2 1 0
CD 3 2 2 1 4 4
JA 0 0 0 0 0 0
BJ 1 2 a 0 0 0
EN 4 1 1 2 1 0
HS 0 0 0 0 0 0
HP 1 1 0 0 0 0

m e a n 1 78 1 44 0 78 0 89 0.78 0 56
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Table T

A p h a s ic s  G ro u p ed  b y  P lu e n c y  : A n o v a  T ab le  f r o m  A n a ly s is  
of E r r o r s  in  P ro b e  R e jec tio n

S o u rc e  S u m of s q u a r e s d f M ean  s q u a r e P S ic n if  .of F

GROUP 22 1 22 .03 862
b e tw e e n  ce lls 92.73 13 7 13

DOMINANCE 5.20 1 5 20 2 47 .140
G x A 22 1 22 11 .750
w i th in  ce lls 27.40 13 2 11

CONTEXT 11.BO 2 5 90 3 73 .038
G. x C 78 2 .39 25 .783
w i th i n  ce lls 41 13 2b 1 68

D .x  C. 2 03 2 1 01 1.06 .362
C x D x C 07 2 .04 .04 964
w i th i n  ce lls 24.91 26 96
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T able U

A p h a s ic s  G rouped  b y  C o m p re h e n s io n : A nova T ab le  f ro m  A n a ly s is  
of M ean  P ro b e  R e jec tio n  L a te n c ie s

S o u rc e S u m  of s q u a r e s df M ean  s q u a r e F S ig n if.o f F

GROUP 1139917 70 1 1139917.70 1.19 .294
b e tw e e n  o c lls  12403060 79 13 964080.83

DOMINANCE 13619.29 1 13619,29 .07 .797
C x A 10066.89 1 10066 89 05 .825
w i th i n  c e lls 2562240 93 13 197095 46

CONTEXT 781888 84 2 390944 42 12 11 .000
G. x C. 64398 71 2 32199 36 1.00 . 3B2
w i th i n  c e lls 839233 67 26 32278 22

D x C. 179463 19 2 09731 59 2 44 . 107
C x  D x C 101327.72 2 60663 86 1.38 .271
w i th i n  c e lls 957968 52 26 36844 94
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T able V

A p h a s ic s  G ro u p ed  b y  C o m p re h e n s io n  : A n o v a  T a b le  f r o m  
A n a ly s is  of E r r o r s  In  P ro b e  R e je c tio n

S o u rc e  S u m of s q u a r e s df M ean  s q u a r e P S ig n if .o f  P

GROUP 34 34 1 34 34 7.61 .016
b e tw e e n  o c lls 68 62 13 4.51

DOMINANCE 6 43 1 6.43 3 40 068
G x A 3.05 1 3.05 1 61 226
w i t h i n  c e lls 27 40 13

CONTEXT 12 17 2 6.08 4 58 020
G x C 7.37 2 3 68 2.77 .081
w i t h i n  c e lls 34 64 26 1.33

D x C 2.26 2 1 1 3 1 26 301
G. x D x C 1 64 2 82 91 414
w i t h i n  c e lls 23 34 26 90
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A ppendix W

A p h a s ic s  G rouped  b y  F lu e n c y  : M ean  P ro b e  A ccep tan ce  
L a te n c ie s  in  M illiseco n d s

SENTENCE POSITION 
S u b je c t  In i t ia l  M iddle F in a l

N o n f lu e n t a p h a s ic s  :
RP 2407 2612 2145
MN 1307 1327 1487
EH 1616 1514 1540
CC 1307 1336 1407
NL 1531 1450 1410
JL 1616 1942 1633

m e a n 1647 1697 1637

F lu e n t a p h a s ic s
J F 1141 1222 1212
EA 4121 1760 1895
KB 2444 2620 2467
CD 1561 1668 1515
JA 1531 1076 I486
BJ 1026 993 1129
CN 947 1485 1399
HS 2454 2428 1907
HP 1575 1501 1436

m e a n  1667 1661 1606



149

A ppend ix  X

A p h a s ic s  G rouped  b y  F lu e n c y  : A nova  T ab le  f r o m  A n a ly s is  
of P ro b e  A ccep tan ce  L a te n c ie s

S o u rc e  S u m  of s q u a r e s  d f  M ean  s q u a r e  F S ig n if .o f  F

GROUP 27745 07 1 27745 07 .03 .860
b e tw e e n  ce ils 11139904 BO 13 056915 75

POSITION 134001.21 2 67000.60 44 646
G x POS 153609 92 2 76804 96 51 .607
w i th in  c e lls 3922220 48 26 150054 63
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A ppendix Y

A p h a s ic s  G rouped  b y  F lu e n c y : E r r o r s  in  P ro b e  A coep ten cc

SENTENCE POSITION 
S u b je c t  In i t ia l  M iddle F ina l

N o n f lu e n t a p h a s ic s  :
HP 9 16 12
MN 13 17 9
EH 11 14 7
CC 11 6 3
NL 2 1 1
JL 4 5 4

m e a n 8.33 10 17 6 00

F lu e n t a p h a s ic s  :
JP 5 4 1
EA 4 1 3
KB 4 19 9
CD 5 6 4
JA 10 2 4
BJ 3 2 4
EN 1 3 4
HS 2 6 2
HP 5 6 3

m e a n 4 33 5 67 3.78
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A ppend ix  Z

A p h a s ic s  G rouped  b y  F lu e n c y  : A nova T ab le  f ro m  A n a ly s is  
of E r r o r s  in  P ro b e  A ccep tan ce

S o u rc e  S u m  of s q u a r e s d f M ean  s q u a r e F S ig n if of F

GROUP 137 96 1 137 96 3.55 .082
b e tw e e n  ce lls 605.02 13 38 05

i .

POSITION 66.05 2 33.03 3.32 .052
G x POS 10 32 2 6.16 .62 .601
w i th i n  c e lls 258 70 26 9 95



162

I .  REFERENCES

A la jo u n in e , T .,  L h e r m i t t e ,  P .,  L edoux , R ., R e n a u d , D ., a n d  V ignolo , L A Lea 
C o m p o s a n ts  P h o n im iq u e s  c t  S A m a n tiq u e s  d a  la  J a r g o n a p h a s ie .  R ev u e  
N e u ro lo g la u e . 1964, ULQ, 50-20 .

A lb e r t ,  M. a n d  K a p la n , E. O rg a n ic  Im p l ic a t io n s  of n e u ro p s y c h o lo g ic a l  d e f ic i ts  
in  th e  e ld e r ly .  In  L. Poon, J .L .  F o s a rd , L. C c r m a k ,  D. E h r e n b e r g ,  a n d  L .W . 
T h o m p so n  (E d s .)  N e w  d i r e c t io n s  in  m e m o r y  a n d  a a i n s  P ro c e e d in g s  of th e  
G eorge T a l la n d  M e m o r ia l  C o n fe re n c e . H illsd a le , N .J . :  L a w r e n c e  E r lb a u m  
A sso c ia te s , I960

A lb e r t ,  M ., Good g la s s ,  H ,  H e lm s, N .A ., R u b e n s , A .B ., a n d  A le x a n d e r , M .N  
C lin ic a l a s p e c t s  of d v s o h a s ia  N e w  Y o rk /B e r l in  S p r in g e r - V e r la g ,  1981

A n d e rs o n , R. C ., P ic h e r t ,  J .W . ,  Goetz, E .T ., S h a l l c r t ,  D .L ., S te v e n s ,  K .V ., 
a n d  T ro llip , S .R . I n s t a n t i a t i o n  of G e n e ra l  T e r m s .  J o u r n a l  of V e rb a l  L e a r n in s  
a n d  V e r b a l B e h a v io r .  1976, &  667-679.

A n d e rs o n , R C, a n d  O r to n y ,  A O n P u t t in g  A pples in to  B o ttles . C o e n itiv e  
P sy c h o lo g y . 1975, 2 , 167-180

A n d r e e w s k y ,  E. a n d  S e ro n , X. Im p l ic i t  P ro c e s s in g  of G r a m m a t ic a l  R u le s  in  a  
C la s s ic a l C ase  of A g r a m m a t is m .  C o rte x . 1975, H ,  579-390.

A r m u s ,  S  R ., B ro o k s h ir e ,  R .H ., a n d  N ic h o la s , L.E. A p h a s ic  a n d
N o n -B ra in -D a m a g e d  A d u lts ' K n o w led g e  of S c r ip t s  fo r  C o m m o n  S i tu a t io n s .
B r a in  a n d  L a n g u a g e . 1989, &  518-526

A s h c ra f t ,  M .H. P r im in g  a n d  P r o p e r ty  D o m in a n c e  E ffe c ts  in  S e m a n t ic  
M e m o ry  M e m o ry  a n d  C ogn ition . 1976, 4, 490-500. ( b )

A s h c r a f t ,  M .H . P r o p e r ty  n o r m s  f o r  ty p ic a l  a n d  a ty p ic a l  i t e m s  f r o m  17 
c a te g o r ie s .  U n p u b lis h e d  m a n u s c r i p t .  C le v e la n d  S ta te  U n iv e r s i t y ,  C le v e la n d , 
1976. ( a )

B a k e r ,  E ., B lu m s te ln ,  S .,  a n d  G o o d g la ^ , II I n te r a c t io n  b e tw e e n  P h o n o lo g ic a l 
a n d  S e m a n t ic  F a c to r s  in  A u d ito ry  C o m p re h e n s io n , N e u ro p s v c h o lo e ia .  1981,
11, 1-15.

B a rc la y ,  J  , B r a n s f o r d ,  J  , F r a n k s ,  J  , M c C a rre l ,  N ., a n d  N itc h , K 
C o m p re h e n s io n  a n d  S e m a n t ic  F le x ib ili ty .  J o u r n a l  of V e rb a l  L e a rn in g  a n d  
V e rb a l  B e h a v io r .  1974, H ,  471-481.

B a rs a lo u ,  L, W . C o n te x t- in d e p e n d e n t  a n d  C o n te x t-d e p e n d e n t  I n f o r m a t io n  in  
C o n cep ts . M e m o ry  a n d  C o g n itio n . 1982, Jfl, 82-93

B asso , A ., C a s s a ti ,  G ., a n d  V ignolo , L. P h o n e m e  Id e n t i f ic a t io n  D efec t in  
A p h a s ia  C o rte x . 1977, H  85-95



153

B ates, E. L an g u ag e  a n d  C on tex t: T h« a c q u is i t io n  of p ra g m a tic *  N ew  Y ork  
A cadem ic  P re s s ,  1976.

B ates, E ., P r ie d e r ic i ,  A ., a n d  W u lfe c k , B. C o m p re h e n s io n  in  A p h as ia : A 
C ro s s -L in g u is t ic  S tu d y .  B ra in  a n d  L an g u ag e . 1987, J2» 19-67.

B ay les , K A a n d  K a z n ia k , A W  Communication a n d  c o e n ltio n  in  n o r m a l  
aeine a n d  d e m e n t ia . B oston , M a ss .: College H ill P re s s ,  1987.

Beck, A R T h e  P ro c e ss in g  of th e  S o u n d s  a n d  M e a n in g s  of O ngoing S peech  b y  
A p h asic  S u b je c ts . £ r a i n  a n d  L an g u ag e . 1984, 22, 320-338

B c rn d t, R S  a n d  C a ra m a z z a , A A R e d e fin itio n  of th e  S y n d ro m e  of B ro c a 's  
A p h as ia : Im p lic a tio n *  fo r a  N e u ro p sy c h o lo g ic a l M odel of L an g u ag e . A pplied 
P s v c h o lin e u is tic s .  1980, 1, 225-260.

B e rn d t, R S a n d  C a ra m a z z a , A S e m a n tic  O p e ra tio n s  D efic its  in  S e n te n c e  
C o m p re h e n s io n . P sy ch o lo g ica l R e s e a rc h . 1980, H ,  169-177.

B e rn d t, R S ,  C a ra m a z z a , A , a n d  Z u r if ,  E. L an g u ag e  fu n c tio n s :  s y n ta x  a n d  
s e m a n t ic s  in  S  S c g a lo w itz  (E d .)  N e u ro p sy c h o lo g y  a n d  c o g n it io n . N ew  Y o rk  
A cad em ic  P re s s ,  1983

B lu m s tc in , S .E ., B a k e r , E , a n d  G oodglass, H. P hono log ica l F a c to rs  in  
A u d ito ry  C o m p re h e n s io n  in  A p h a s ia . N e u ro p sv c h o lo e ia . 1977, !£ , 19-30

B lu m ste in , S.E . a n d  G oodglass, H T h e  P e rc e p tio n  of S t r e s s  a s  a  S e m a n tic  Cue 
in  A p h a s ia  J o u r n a l  of S p eech  a n d  H e a r in g  R e s e a rc h . 1972, i i ,  800-806.

B lu m ste in , S .E . a n d  M ilb e rg , W . A u to m a tic  a n d  c o n tro l le d  p ro c e s s e s  in  
sp e e c h  a n d  la n g u a g e  d e f ic i ts  in  a p h a s ia .  P a p e r  p re s e n te d  a t  S y m p o s iu m  on 
A u to m a tic  S p eech  O cto b er 22-24, 1903. M in n eap o lis , M in n e so ta .

B lu m s te in , S .E  , C ooper, W .E ., Z u r i f ,  E .B ., a n d  C a ra m a z z a , A T h e  
P e rc e p tio n  a n d  P ro d u c tio n  of V o ic c -O n sc t T im e  in  A p h a s ia . N e u ro p sv c h o lo e ia . 
1977, l i ,  371-383.

B lu m s te in , S .E ., K atz , B ., G oodglass, H ., S h r ie r ,  R ., a n d  D w o re tz k y , B T he 
E ffe c ts  of S lo w ed  S p eech  on A u d ito ry  C o m p re h e n s io n  in  A p h a s ia . B ra in  a n d  
L an g u ag e . 1985, 24, 246-265

B lu m s te in , S .E ., M ilb e rg , W. , a n d  S h r ie r ,  R. S e m a n tic  P ro c e ss in g  in  A p h asia : 
E v id en ce  f ro m  a n  A u d ito ry  L exical D ecision  T a s k . B ra in  a n j  L *n iH gg* 1982, 
1 L  301-315

B lu m s te in , S. E ., T a r t t e r ,  V , N ig ro , G , a n d  S ta t le n d e r ,  S A co u stic  C ues fo r  
th e  P e rc e p tio n  of P lace  of A r t ic u la t io n  in  A p h a s ia  B ra in  a n d  h n « m w  1984, 
22, 128-149

B ra d le y , D C. C o m p u ta tio n a l D is tin c tio n s  of V o c a b u la ry  T y p e  U n p u b lish e d



154

Ph D d is s e r ta t io n .  M IT, B oston, 1978.

B ra d le y , D C , G a r r e t ,  M .F ., a n d  Z u r i f ,  E.B. S y n ta c t ic  d e f ic its  in  B ro c a 's  
a p h a s ia .  In  D. C ap lan  (Ed )  B ioloeical s tu d ie s  erf m e n ta l  p ro c e s se s . C am b rid g e , 
M a ss  : M IT P re s s ,  1980

B ra n s fo rd ,  J .D . a n d  M c C a rre l, N .S . A s k e tc h  of a  c o g n itiv e  a p p ro a c h  to 
c o m p re h e n s io n : so m e  th o u g h ts  a b o u t w h a t  it  m e a n s  to  c o m p re h e n d . In  W. 
W e im e r  a n d  D. P a le rm o  (E d s .)  C ogn ition  a n d  s y m b olic p ro c e sse s . H illsda le , 
N ew  J e r s e y :  L a w re n c e  E a r lb a u m  A sso c ia te s , 1974.

B red  to f t ,  E. O r d a s s o c ia t io n s - te s te n .  U n p u b lish e d  m a n u s c r ip t .  D ept of C lin ica l 
P sy ch o lo g y  a t  P s y c h ia t r ic  H o sp ita l in  A a rh u s ,  R issk o v , 1987.

B ro o k s h ire , R H a n d  N ich o las. L.E. C o m p re h e n s io n  of D ire c tly  arc* In d ir e c t ly  
S ta te d  M ain  Id e a s  a n d  D e ta ils  in  D isco u rse  b y  B ra in -d a m a g e d  a n d  N o n - b r a in  
D am aged  L is te n e r s  B ra in  a n d  L an g u ag e . 1984, 2i> 21-36

But t e r  w o r th ,  B., H o w a rd , D ,  a n d  M cL ough lin , P. T h e  S e m a n tic  D eficit in  
A p h asia : th e  R e la tio n sh ip  B e tw e e n  S e m a n tic  E r r o r s  in  A u d ito ry  
C o m p re h e n s io n  a n d  P ic tu r e  N a m in g  N e u ro p sv c h o lo g la . 1984, 22, 409-426

C a irn s ,  H S a n d  K a m e rm a n , J .  L ex ica l I n f o r m a t io n  P ro c e ss in g  D u rin g  
S e n te n c e  C o m p re h e n s io n , J o u r n a l  of V e rb a l  L e a rn in g  a n d  V e rb a l  B e h a v io r. 
1975, 14, 170-179

C a irn s ,  H .S. C u r r e n t  i s s u e s  in  r e s e a r c h  in  la n g u a g e  c o m p re h e n s io n . In  R. 
N a re m o re  (Ed )  R ece n t a d v a n c e s  in  la n g u a g e  sc ie n c e  College Hill P re s s , 1983

C a irn s ,  H .S ., C o w a r t ,  W  , a n d  J a b lo n , A. E ffe c ts  of P r io r  C o n tex t u p o n  th e  
I n te g ra t io n  of L ex ical I n f o r m a t io n  D u r in g  S e n te n c e  P ro c e ss in g . J o u r n a l  of 
V e rb a l  L ea r n in e  a n d  V e rb a l B e h a v io r . 1981, 2SL 445-453

C a ra m a z z a , A. a n d  B e rn d t, R .S  S y n ta c t ic  a n d  S e m a n tic  P ro c e s se s  In  
A p h as ia : A R e v ie w  of th e  L i te r a tu r e .  P sy ch o lo g ica l B u lle tin . 1978, fig, 898-910

C a ra m a z z a , A. a n d  M cC loskey, M. T h e  C ase fo r  S in g le -p a t ie n t  S tu d ie s  
C ogn itive  N e u ro p sy c h o lo g y . 1988, ft, 517-528

C a ra m a z z a , A. a n d  Z u r i f ,  E.B. D isso c ia tio n  of A lg o rith m ic  a n d  H e u r is tic  
P ro c e sse s  in  L an g u ag e  C o m p re h e n s io n : E v id en ce  f ro m  A p h a s ia . B ra in  a n d  
L an g u ag e . 1976, J , 572-582.

C a ra m a z z a , A B e rn d t, R , a n d  B ro w n e ll . H H. T h e  S e m a n tic  D eficit 
H y p o th e s is ; P e rc e p tu a l  P a r s in g  a n d  O b jec t C la ss if ic a tio n  b y  A p h aslc  P a t ie n ts  
B ra in  a n d  L an g u ag e . 1982, 1ft, 161-189.

C a ra m a z z a ,  A ., B asili, A ., R o lle r, J . J . ,  a n d  B e rn d t, R .S. An In v e s tig a tio n  of 
R ep e titio n  a n d  L an g u ag e  P ro c e s s in g  in  a  C ase  of C o n d u c tio n  A p h a s ia  B ra in  
a n d  L an g u ag e . 1981, H ,  235-271.



155

C h e n e ry , H J  , I n g r a m ,  J .C .L .,  a n d  M u rd o c h , B.C. A u to m a tic  a n d  V o litio n a l 
P ro c e ss in g  in  A p h a s ia . B ra in  a n d  L a n a u a e e . 1990, ifi, 215-232.

C h e r t  h o w , H ., B ub, D ., a n d  S e ld e n b c rg , M. P r im in g  a n d  S e m a n tic  M e m o ry  
L oss in  A ls h e im e r 's  D isese B ra in  a n d  L a n a u a e e . 1989, 1&, 420-446

C la rk , H.H T h e  L a n g u a g e -a s -P ix c d -E f  f e e t - F a l la c y  J o u r n a l  of V e rb a l  Lea r in g  
a n d  V e rb a l B e h a v io r . 1973, 12, 335-359.

C ollins, A. a n d  Q u ill ia n , M R R e tr ie v a l  T im e  f ro m  S e m a n tic  M e m o ry . 
J o u r n a l  of V e rb a l  Le a r n in g  a n d  V e rb a l  B e h a v io r . 1959. ft, 240- 247

C ra m e r ,  R. W o rd  a s s o c ia t io n . N e w  Y ork : A cad em ic  P re s s ,  1968.

De R enzi, E a n d  V ignolo , L. T he  T o k en  T est: A S e n s it iv e  T e s t to  D etec t 
R ecep tiv e  D is tu rb a n c e s  in  A p h asics . B ra in . 1962, £&, 665-678.

D re w n o w s k i ,  A. a n d  H ea ly , A .F. M iss in g  - in g  in  R ead ing : L e t te r  D etec tion  
E r r o r s  on  W o rd  E n d in g s  J o u r n a l  of V e rb a l  L e a rn in g  a n d  V e rb a l  B e h a v io r. 
1980, 12, 247-262

E fro n , R T e m p o ra l p e rc e p tio n , a p h a s ia  a n d  d e ja  v u  B ra in . 1963, 86, 403-424

E llis, A W  a n d  Y oung, A W  (E d s )  H u m a n  c o g n itiv e  n e u ro p s y c h o lo g y  
H illsda le , N ew  J e r s e y :  L a w re n c e  E r lb a u m  A sso c ia te s , 1986.

P i5 c h lc r , 1. a n d  Bloom , P. A. R ap id  P ro c e s s in g  of th e  M e a n in g  of S e n te n c e s . 
M e m o ry  a n d  C ogn ition . I960, fl, 216-225

P is c h le r , 1 S e m a n tic  F a c i li ta tio n  w i th o u t  A sso c ia tio n  in  a  L ex ical D ecision 
T a s k  M e m o ry  a n d  C o sn ltio n . 1977, &, 335-339.

F odor, J  T h e  m o d u la r i ty  of m in d  C am b rid g e : M IT P re s s ,  1983

Foldi, N .S. A p p re c ia tio n  of P ra g m a t ic  I n te r p r e ta t i o n s  of I n d ir e c t  C o m m a n d s : 
C o m p a riso n  of R igh t a n d  L eft H e m isp h e re  B ra in -D a m a g e d  P a t ie n ts .  B ra in  a n d  
L a n a u a e e . 1987, 21, 88-108

F o r s te r ,  K .I. L eve ls  of p ro c e s s in g  a n d  th e  s t r u c t u r e  of th e  la n g u a g e  
p ro c e s s o r .  In  W  E C ooper a n d  C .T. W a lk e r  (E d s .)  S e n te n c e  n ro c e s s in e : 
P sY C ho llngu lstlc  s tu d ie s  p r e s e n ted  to  M e r r i l  G a r r e t  H illsd a le , N e w  J e r s e y :  
L a w re n c e  E r lb a u m  A sso c ia te s , 1979.

F r a n k l in ,  S. D isso c ia tio n s  in  A u d ito ry  W o rd  C o m p re h e n s io n : E v id en ce  f ro m  
N ine  F lu e n t A p h asics . A p h as io lo ev . 1989, J ,  189-207

F r ie d e r ic i ,  A.D. a n d  S ch tien lc , P .W . C o m p u ta tio n a l D isso c ia tio n  of T w o  
V o c a b u la ry  T y p e s  E v id e n c e  f r o m  A p h a s ia  N e u ro p sv c h o lo e ia . 1980, Ifi, 11-20



156

F r ie d e r ic i ,  A.D. A p h a s ic s ' P e rc e p tio n  of W o rd s  in  S e n te n t ia l  C on tex t: Som e 
R eal T im e  P ro c e s s in g  E v id en ce  N e u ro p sv c h o lo e ia . 1903, 21* 351-358.

G a in o tti, G., C a lta g iro n e . C., a n d  Ib b a , A. S e m a n tic  a n d  P h o n e m ic  A sp ec ts  of 
A u d ito ry  L an g u a g e  C o m p re h e n s io n  in  A p h a s ia . L in g u is tic s . 1975, 154/155.
15-29

G a in o tti, G. S om e A spects  of S e m a n tic - le x ic a l  I m p a i r m e n t  in  A p h a s ia . A pplied 
P iY C hO liM U lltig f, 19S2, A  279-294

G a in o tti, G., M iccli, G., a n d  C a lta g iro n e , C. T h e  R e la tio n s h ip s  b e tw e e n  
C o n c e p tu a l a n d  S e m a n tic - le x ic a l  D is o rd e rs  in  A p h a s ia , i n t e r n a t i o n a l  J o u r n a l  
of N e u ro sc ie n c e . 1979, IQ, 45-50.

G a in o tti, G , M iceli, G , S ilv e r ! ,  M .C ., a n d  V illa , G. S o m e  A n a to m o -c lin ic a l 
A sp ec ts  of P h o n e m ic  a n d  S e m a n tic  C o m p re h e n s io n  D is o rd e rs  in  A p h a s ia . A cta 
N e u ro lo g ie s  S c a n d in a v ic a . 1982, 652-665.

G a rd n e r ,  H ., A lb e rt, M ., a n d  W e in tr a u b ,  S. C o m p re h e n d in g  a  W o rd : T h e  
In f lu e n c e  of Speed  a n d  R e d u n d a n c y  o n  A u d ito ry  C o m p re h e n s io n  in  A p h a s ia  
C o rtex . 1975, 1 L  155-162.

G a rd n e r ,  H , B ro w n e ll ,  H , W a p n e r ,  W  , a n d  M ich e lo w , D. M iss in g  th e  P o in t: 
th e  Role of th e  R ig h t H e m is p h e re  in  th e  P ro c e s s in g  of C om plex  L in g u is tic  
M a te r ia l* .  i n  E. P e re c m a n  (Ed )  C o g n itiv e  p ro c e s s e s  in  th e  r i g h t  h e m is p h e r e  
N ew  Y ork : A cadem ic P re s s ,  1983.

G a rd n e r ,  H., S i lv e r m a n ,  J . ,  W a p n e r ,  W  , a n d  Z u r if ,  E.B. T h e  A p p re c ia tio n  
of A n to n y m ic  C o n tr a s ts  in  A p h a s ia . B ra in  a n d  L an g u ag e . 1970, A  301-317.

G a rn h a m , A. I n s ta n t ia t io n  of V e rb s . Qu a r t e r l y  J o u r n a l  of E x p e r im e n ta l  
P sy ch o lo g y . 1979, QL 207-214.

G a r r e t ,  M .E. R e m e rk s  o n  th e  r e la t io n  b e tw e e n  la n g u a g e  p ro d u c tio n  a n d  
la n g u a g e  c o m p re h e n s io n  s y s te m s .  In  M .A. A rb ib , D. C a p la n , a n d  J .C .
M a r s h a l l  (E d s .)  N e u r a l  m o d e ls  of la n g u a g e  p ro c e s s e s  N ew  Y ork : A cad em ic  
P re s s ,  1982.

G oldste in . K. L an g u ag e  a n d  la n g u ag e  d i s tu r b a n c e s  N e w  Y o rk : G ru n c  a n d  
S t r a t to n ,  1948.

G oodglass, H. a n d  B a k e r , E. S e m a n tic  F ield , N am in g , a n d  A u d ito ry  
C o m p re h e n s io n  in  A p h a s ia  B ra in  a n d  L an g u ag e . 1976, A  359-374

G oodglass, H. a n d  G e sc h w ln d , N. L an g u a g e  d i s o r d e r s  ( a p h a s ia ) .  In  E C. 
C a r t e r e t t e  a n d  M .P  F r ie d m a n  (E d s .)  H andbook  of p e rc e p tio n  Vol. 7.: S p eech  
a n d  L an g u ag e  N e w  Y ork : A cad em ic  P re s s ,  1976.

G oodglass, H. a n d  K a p la n , E. T h e  a s s e s s m e n t  of a p h a s ia  a n d  r e la te d  
d is o r d e r s  P h ila d e lp h ia , P e n n s y lv a n ia  Lea a n d  F ib ig e r , 1983 (p r e v io u s



157

e d itio n , 1972).

G oodglass, H. a n d  M en n , L. Is  a g r a m m a t i s m  a  u n i t a r y  p h e n o m e n o n  ? In  
M .-L . K ean  (E d .)  A g r a m m a t is m . N ew  Y ork : A cad em ic  P re s s ,  1985

G oodglass, H. S tu d ie s  o n  th e  g r a m m a r  of a p h a s ic s .  In  S. R o sen b e rg  a n d  J . 
K oplin  (E d s  )  D evelopm e n t s  in  a p p lie d  p s v c h o lin g u is tlc  r e s e a r c h .  N ew  Y ork : 
M acM illan , 1966.

G re e n sp a n , S .L . S e m a n tic  F le x ib ili ty  a n d  R e fe re n t ia l  S p e c if ic ity  of C o n c re te  
N o u n s. J o u r n a l  of M e m o ry  a n d  1986, 2&» 539-657.

G ro b e r, E. a n d  K e lla r , L. S e m a n tic  In f lu e n c e s  on  P ro n o u n  A ss ig n m e n t in  
A p h as ia . A pplied  P sy c h o lin g u is t ic s . 1981, 2, 253-268.

G ro b e r, E. T h e  r e la t io n s h ip  b e tw e e n  v e r b a l  en co d in g  a n d  s e m a n t ic  
r e p r e s e n ta t io n  in  th e  a p h a s ic 's  s h o r t  t e r m  m e m o ry .  U n p u b lish e d  
m a n u s c r ip t ,  1983.

G ro b er, E .t P e re c m a n , £ . ,  K elle r, L ., a n d  B ro w n , J .  L ex ical K now ledge  in  
A n te r io r  a n d  P o s te r io r  A p h a s ia . B ra in  a n d  L an g u ag e . I960, Ifl, 318-330

G ro s je a n , F a n d  l t s l e r ,  J .  C an S e m a n tic  C o n s tr a in t  R educe th e  Role of W ord  
F re q u e n c y  d u r in g  S p o k e n -w o rd  R ecogn ition? B u lle tin  of th e  P sv c h o n o m ic  

1984, 22, 180-182

G ro ss m a n , M.A. B ird  is  a  B ird : M ak in g  R e fe re n c e  w i th i n  a n d  w i th o u t  
S u p e r o r d in a te  C a te g o rie s  B ra in  a n d  L an g u ag e . 1981, 12, 313-331.

H a llid a y , M A.K a n d  H a sa n , R, C ohesion  in  E n g lis h . L ondon: L o n g m an , 1976

H e ilm a n , K M. a n d  S ch o le s, R .J .  T h e  N a tu r e  of C o m p re h e n s io n  E r r o r s  in  
B ro c a 's , C o n d u c tio n , a n d  W e r n ic k e 's  a p h a s ic s .  C o rtex . 1976, 12, 258-265

H irs t ,  W ., D eloche, J . ,  a n d  S te in , S. C o n s t r a in ts  on  th e  P ro c e ss in g  of In d ir e c t  
S p eech  A cts: E v id en ce  f r o m  A phasio logy . B ra in  a n d  L an g u ag e . 1984, 2 1  26-33

H ough, M .S ., P ie rc e , R .S ., a n d  C a n n ito , M .P . C o n te x tu a l In f lu e n c e s  in  
A p h a s ia  E ffec ts  of P re d ic t iv e  v e r s u s  N o n p re d ic t iv e  N a r r a t iv e s .  B ra in  a n d  
L an g u ag e . 1989, 325-334.

H u b e r, W. a n d  G leber, J .  L in g u is tic  a n d  N o n lln g u is tic  P ro c e ss in g  of 
N a r r a t i v e s  in  A p h as ia  B ra in  a n d  L an g u ag e . 1982, 1&, 1-18

J a k o b s o n , R. S tu d ie s  ol c h ild  l a n g u ag e  a n d  a p h a s ia  T h e  H ague, M ou ton . 1971.

K atz, J . J .  a n d  F odor, J .A . T h e  S t r u c t u r e  of a  S e m a n tic  T h e o ry  la n g u a g e  
1963, 12, 190-210.

K in tsc h , W. T h e  r e p r e s e n ta t io n  of m e a n in g  In  m e m o r y  H illsda le , N .J .



158

L a w re n c e  E r lb a u m  A ssocia te* , 1974

K in tsc h , W . a n d  V a n D ijk , T.A T o w a rd  a  Mode) of T ex t C o m p re h e n s io n  a n d  
P ro d u c tio n  P sy ch o lo g ica l R e v ie w . 1976, fiSu 363 '394.

K irk , R E E x p e r im e n ta l  d e s ig n  P ro c e d u re *  fo r  th *  behavioral ic ltn g g *  
B elm o n t, C a lifo rn ia  : B rooks/C o le  P u b lis h in g  C o m p a n y , 1968.

L ab e rg e , D. A u to m a tic  in f o r m a t io n  p ro c e s s in g . A r e v i e w  In  J  Long a n d  A. 
B ad d e ley  (E ds )  A tte n tio n  a n d  p e r f o r m a n c e  Vo) IX H illsd a le , N .J . :  
L a w re n c e  E r lb a u m  A sso c ia te s , 1981.

L e sse r , R. L in g u is tic  I n v e s t ig a t io n s  of a p h a s i a . N e w  Y o rk : N o r th -H o lla n d , 
1978

L h e rm it te ,  P ., D e ro u e sn e , J , ,  a n d  L e c o u rs , A.R. C o n tr ib u tio n  k  l '£ tu d e  d es  
T ro u b le s  S e m a n tiq u e s  d a n s  l 'A p h a s ie . R ev u e  N e u ro lo e ia u e . 1971, 125. 81-101

L ib e rm a n , A .M ., H a r r i s ,  K .S ., H o ffm an , H .S ., a n d  G r if f i th ,  B.C. T h e  
D is c r im in a tio n  of S p eech  S o u n d s  w i t h i n  a n d  a c r o s s  P h o n em e  B o u n d a rie s . 
J o u r n a l  of E x p e r im e n ta l  P sy ch o lo g y . 1957, £1, 358-368

L u r ia ,  A.R T r a u m a t i c  a p h a s i a . T h e  H ague: M o u to n , 1970.

L u r ia ,  A.R. T w o  K inds of D is o rd e rs  in  th e  C o m p re h e n s io n  of G ra m m a tic a l  
C o n s tru c t io n s .  L in g u is tic s . 1975, 154/155. 47-60.

M a c g a a rd , B. a n d  R u u s , H. H vno ige o rd  i d a n s k e r o m a n e r  C openhagen : 
G y ld en d a l, 1961.

M a rc e l, A .J . C onsc ious a n d  U n c o n sc io u s  P e rc e p tio n : E x p e r im e n ts  on  V is u a l 
M a sk in g  a n d  W o rd  R ecogn ition . C o g n itiv e  P sy ch o lo g y . 1903, 197-237.

M a rs le n -W ils o n , W . a n d  T y le r ,  M. T h e  T e m p o ra l S t r u c t u r e  of S p o k en  
L an g u ag e  U n d e r s ta n d in g  C ognition . 1980, ft, 1-71.

M cC lcary , C. S e m a n tic  K now ledge  in  A p h as ia . A ohaslo logv . 1986, 2, 343-345.

M cC lelland , J .L . O n th e  T im e  R e la tio n s  of M e n ta l P ro c e sse s . An E x a m in a tio n  
of S y s te m s  of P ro c e sse s  in  C ascade . P sy ch o lo g ica l R e v ie w . 1979, 287-330

M cKoon, G. a n d  R a tc liffe , R. T h e  C o m p re h e n s io n  P ro c e sse s  a n d  M e m o ry  
S t r u c t u r e s  In v o lv e d  in  I n s t r u m e n t a l  in f e r e n c e .  J o u r n a l  of V e rb a l  L e a rn in g  
and V e rb a l  B e h a v io r . 1981, 2Q, 671-682

M e r r i l ,  E C., S p e rb e r ,  R .D ., a n d  M cC auley , C. D if fe re n c e s  in  S e m a n tic  
E ncoding  a s  a  F u n c tio n  of R ead in g  C o m p re h e n s io n  S k ill M e m o ry  a n d  
C ognition. 1981, 2 , 618-624

M e tz -L u tz , M .-N . a n d  D ahl, E. A n a ly s is  of W o rd  C o m p re h e n s io n  in  a  C ase of



159

P u re  W o rd  D e a fn e ss  B ra in  a n d  L a n a u a e e . 19B4, 2 L  13-25.

M e y e r , D.E. a n d  S c h v a n e v e ld t ,  R .W . F a c i l i ta t io n  in  R ecognizing  P a i r s  of 
W o rd s: E v id en ce  of a  D ep en d en ce  B e tw e e n  R e tr ie v a l  O p e ra tio n s . J o u r n a l  of 
E x p e r im e n ta l  P sy ch o lo g y . 1971, 227 -  234.

M iceli, G., G a in o tti, G., C a lta g iro n e , C., a n d  M asu llo , C. S om e A sp ec ts  of 
P hono log ical I m p a i r m e n t  in  A p h a s ia . B ra in  a n d L iflgU M fi 1980, H ,  189-169.

M iceli, G , S ilv e r ! ,  M .C ., N o c e n tln l, U , a n d  C a ra m a z z a , A. P a t t e r n s  of 
D isso c ia tio n  in  C o m p re h e n s io n  a n d  P ro d u c tio n  of N o u n s  a n d  V e rb s . 
A p h asio lo ev . 1908, 2, 351-358.

M ilb e rg , W. I n f o r m a t io n  P ro c e ss in g  D efic its  a n d  A p h as ia . A p h asio loev . 1988,
2, 359-362

M ilb e rg , W. a n d  B lu m s te in , S. L ex ical D ecision  a n d  A p h a s ia : E v id en ce  fo r  
S e m a n tic  P ro c e ss in g . B ra in  a n d  L a n a u a e e . 1981, l i ,  371-385.

M ilberg , W ., B lu m s te in , S ., a n d  D w o re tz k y , B Phono log ical P ro c e ss in g  a n d  
L ex ica l A ccess In  A p h as ia  B ra in  a n d  L an g u ag e . 1988, M , 279-293

M ilb e rg , W ., B lu m s te in , S .E  , a n d  D w o re tz k y , B. P ro c e s s in g  of L exical 
A m b ig u ity  in  A p h a s ia  B ra in  a n d  L a n a u a e e . 1987, 21, 138-150

N eely , J .H . S e m a n tic  P r im in g  a n d  R e tr ie v a l  f r o m  L ex ical M e m o ry : Role of 
In h ib i t io n le s s  S p re a d in g  A c tiv a tio n  a n d  L im ite d -C a p a c i ty  A tte n tio n . J o u r n a l  
of E x p e r im e n ta l  P sv ch o lo ev : G e n e ra l. 1977, 1Q&, 226-254

N ew co m b e , F. a n d  M a rs h a l l ,  J .C . Id e a l is a t io n  M eets  P s y c h o m e tr ic s :  T h e  C ase 
fo r  th e  R ig h t G ro u p s  a n d  th e  R igh t In d iv id u a ls .  C o g n itiv e  N e u ro p sy c h o lo g y . 
1988, J ,  549-564.

N ich o las , L.E. a n d  B ro o k sh ire , R.H. c o n s is te n c y  of th e  E ffec ts  of S a te  of 
S p eech  en  B ra in -d a m a g e d  A d u lts ' C o m p re h e n s io n  of N a r r a t i v e  D isco u rse . 
J o u r n a l  of S p eech  a n d  H e a r in g R e se a rc h . 1986, 462-470.

O lson , D.R. L an g u ag e  a n d  T h o u g h t: A sp ec ts  of a  C o g n itiv e  T h e o ry  of 
S e m a n tic s  P sy cho log ic a l  R e v ie w . 1977, ZL 257-73.

O n ife r , W . a n d  S w in n e y ,  D A A ccessing  L ex ical A m b ig u itie s  D u r in g  S e n te n c e  
C o m p re h e n s io n ; E ffec ts  of F re q u e n c y  of M e a n in g  a n d  C o n te x tu a l B ias.
M e m o ry  a n d  C ognition . 1981, %  225-236.

P a r is l ,  D. a n d  P lzzam lg llo , L, S y n ta c t ic  C o m p re h e n s io n  In  A p h as ia . C ortex . 
1970, 2, 204-215.

P each , R .K ., C a n te r ,  G .J .,  a n d  G a lla h e r , A .J . C o m p re h e n s io n  of S e n te n c e  
S t r u c t u r e  in  A nom ic a n d  C o n d u c tio n  A p h a s ic s  B ra in  a n d  L an g u ag e . 1988, 35. 
119-137.



160

P ie rc e , R. a n d  B e c k m a n , L E ffec ts  of L ln tu is tJ c  a n d  E x tra l in g u ls t lc  C o n tex t 
on S e m a n tic  a n d  S y n ta c t ic  P ro c e ss in g  in  A p h a s i a . J o u r n a l  of S p eech  a n d  
H e a r in e  R e s e a rc h . 1985, QQ, 250-254

P o s n e r , M l a n d  S n y d e r ,  C C.R P a c i l i ta t io n  a n d  in h ib i t i o n  in  th e  p ro c e s s in g  
of s ig n a ls  In  P  M A. R a b b it a n d  S D o rn ic  ( E d s . )  A tte n tio n  a n d  p e r f o r m a n c e  
Vol. V. N e w  Y ork : A cadem ic  P re s s ,  1975.

R ledel, X.. a n d  S tu d d e r t -K e n n e d y ,  M. E x te n d in g  F o r m a n t  T r a n s i t io n s  M ay  Not 
Im p ro v e  A p h a s ic s ' P e rc e p tio n  of S top  C o n so n a n t P l a c e  ol A r tic u la t io n . B ra in  
a n d  L a n a u a e e . 1985, 21, 223-232

R osch , E. C o g n itiv e  R e p re s e n ta t io n s  of S e m a n t i c  C a teg o ries . J o u r n a l  of 
E x p e r im e n ta l  P sy ch o lo g y  G e n e ra l .  1975, 104. 192—2 3 3

R o sen b e rg , B ., Z u r i f ,  E ., B ro w n e ll ,  H ., G a r r e t ,  M . ,  a n d  B ra d le y , D. 
G ra m m a tic a l  C lass  E ffec ts  in  R e la tio n  to  N o rm a l  a a n d  A phasic  S e n te n c e  
P ro c e s s in g . B ra in  a n d  L a n a u a e e . 1985, 2Q, 2 8 7 -3 0 3 .

R u m m e lh a r t ,  D.E. U n d e r s ta n d in g  a n d  s u m m a r i z i n g  b r ie f  s to r ie s .  In  D 
La Berg* a n d  S .J .  S a m u e ls  (E d s  ) B asic p ro c e s s e s  i n  re a d in g , p e rc e p tio n , a n d  
c o m p re h e n s io n . H illsda le , N e w  J e r s e y :  L a w r e n c e  E r lb a u m  A sso c ia te s , 1977.

S c h a n k , R.C. L an g u ag e  a n d  M e m o ry . C o en itlv e  S c i e n c e .  1980, ±, 243-284.

S c h w a r t s ,  M .F ., S a f f r a n ,  E .M ., a n d  M a r in ,  O .S .^ d .  T he  W o rd  O rd e r  P ro b le m  
in  A g ra m m a tis m : 1 C o m p re h e n s io n , B ra in  a n d i 1980, IQ, 249-262.

S h a p iro , L .P. a n d  L ev in e , B.A. V e rb  P ro c e s s in g  d u r i n g  S en te n ce  
C o m p re h e n s io n  in  A p h a isa  B r a in  a n d  L a n e u a e e . 3 f l .  21-47.

S h a p iro , L .P ., Z u r if ,  E .B ., a n d  G r im s h a w , J .  S e n t e n c e  P ro c e ss in g  a n d  th e  
M e n ta l R e p re s e n ta t io n  of V e rb s . C o en itlo n . 1987, 2 7 .  219-246.

S h i f f r in ,  R .M . a n d  S c h n e id e r ,  W . C o n tro lle d  a n d  A u to m a t i c  H u m a n  
I n f o r m a t io n  P ro cess in g : 11 P e rc e p tu a l  L e a rn in g , A u t o m a t i c  A tte n d in g , a n d  a  
G e n e ra l th e o r y  P sycho log ic a l R e v ie w . 1977, f il, 1 2 7 - 1 9 0

S m ith ,  E .E ., S h o b en , E .J . ,  a n d  R ips, L .J .  S t r u c t u r e  a n d  P ro c e s s  in  S e m a n t ic  
M e m o ry . P sy ch o lo g ica l R e v ie w . 1974, H ,  214-241

S m ith ,  S. a n d  B ates , E. A cce ss ib ility  of C ase a n d  G « n d e r  C o n tr a s ts  fo r  
A ss ig n m e n t of A g e n t-o b je c t R e la tio n s  in  B ro c a 's  A p l i a s i c s  a n d  F lu e n t  A n o m ies . 
B ra in  a n d  L an g u ag e . 1987, IQ, 8 -32

S ta c h o w ia k ,  F .J . ,  H u b e r , W ., Poeck, K., a n d  R e r a c h e n s t a e l n e r ,  M. T ex t 
C o m p re h e n s io n  in  A p h as ia . B ra in  a n d  L an g u ag e . 1 9 7 7 ,  1, 177-195

S w in n e y ,  D., Z u r if ,  E ., a n d , N icol, J .  L ex ical P r o c e s s i n g  d u r in g  S e n te n c e



161

C o m p reh en sio n  in  A |r a m in a t ic  an d  W e rn ic k e 's  A phasia: A R e a l- t im e  
A n a ly s is  C og n itiv e  N e u ro sc ie n c e . 1989, L  25-37.

S w in n e y ,  D. A , Z u r i f ,  E .B ., a n d  C u tle r ,  A. E ffec ts  of S e n te n t ia l  S t r e s s  a n d  
W o rd  C la ss  u p o n  C o m p re h e n s io n  In B ro c a 's  A p h a s ic s  B ra in  a n d  L an g u ag e .
19B0, lfl, 132-144.

T a b o ss i, P. S e n te n t ia l  C o n tex t a n d  th e  I n t e r p r e ta t i o n  of U n a m b ig u o u s  W o rd s . 
Q u a r t e r ly  J o u r n a l  of E x p e r im e n t a l  P sy ch o lo g y . 1982, 79-90

T a b o ss i, P a n d  J o h n s o n - L a i r d  P .N . L in g u is tic  C o n tex t a n d  th e  P r im in g  of 
S e m a n tic  ln f o r m a i to n  Q u a r t e r ly  J o u r n a l  of E x p e r im e n ta l  P sy ch o lo g y . 1980, 
i i ,  595-603.

T a lla l , P a n d  N ew co m b e , F I m p a i r m e n t  in  A u d ito ry  P e rc e p t io n  a n d  
L an g u ag e  C o m p re h e n s io n  in  D y sp h a s ia . B ra in  a n d I ^ n c n a e e  1979, £ , 13-24

T a n e n h a u s ,  M E ,  Lei m a n ,  J . M ,  a n d  S e ld e n b e rg , M S  E v id en ce  fo r  M u ltip le  
S ta g e s  in  th e  P ro c e s s in g  of A m b ig u o u s  W o rd s  in  S y n ta c t ic  C o n te x ts . J o u r n a l  
of V e rb a l  L e a rn in g  a n d  V e rb a l  B e h a v io r . 1979, lft, 427-440

T u lv in g , E. a n d  T h o m so n , D .M  E ncod ing  S p e c if ic ity  a n d  R e tr ie v a l  P ro c e sse s  
in  E pisodic  M e m o ry . P sy ch o lo g ic a l R e v ie w . 1973, fid. 352-373

T y le r ,  L.K, S p o k en  L an g u ag e  C o m p re h e n s io n  in  a  F lu e n t A p h asic  P a tie n t  
C og n itiv e  N e u ro p sy c h o lo g y . 1988, ft, 373-400

V a n  D ijk , T A T e x t a n d  c o n te x t. E x p lo ra tio n  of th e  s e m a n t ic s  a n d  
p r a g m a t ic s  of d is c o u r s e . L ondon. L o n g m an , 1977

v o n  S to c k e r t ,  T R. a n d  B ad er, L. S om e R e la tio n s  of G r a m m a r  a n d  Lexicon in  
A p h as ia  C o rtex . 1976, 12, 49-60

W a lle r , M a n d  D a r le y , F. T h e  In f lu e n c e  of C o n tex t o n  th e  A u d ito ry  
C o m p re h e n s io n  of P a r a g r a p h s  b y  A p h as ic  S u b je c ts . J o u r n a l  of S p eech  a n d  
H e a rin g  R e se a rc h . 1978, 21, 732-745.

W a y  la n d , S. a n d  T a p la n , J  E. N o n v e rb a l  C a te g o r is a tio n  in  F lu e n t a n d  
N o n f lu e n t A p h a s ic s  B ra in  a n d  L an g u ag e . 1982, 14, 1, 87-106

W e g n e r , M L ,  B ro o k s h ire , R H , a n d  N ich o las , L I .  C o m p re h e n s io n  of M ain  
Id e a s  a n d  D e ta ils  in  C o h e re n t a n d  In c o h e re n t  D isc o u rse  b y  A p h asic  a n d  
N o n a p h a s ic  L is te n e rs .  B ra in  a n d  L an g u ag e . 1984, 21, 37-51

W h lte h o u s e , P ., C a ra m a z z a ,  A , a n d  Z u r i f ,  E N a m in g  in  A p h asia :
I n te r a c t in g  E ffec ts  of F o rm  a n d  F u n c tio n  p r a i n  a n d  L an g u ag e . 1978, A, 63-74

W h itn e y , P. M cK ay, T . ,  K ellas, G., a n d  E m e rso n , W A,, J r .  S e m a n tic  
A c tiv a tio n  of N o u n  C o n cep ts  in  C o n te x t J o u r n a l  of E x p e r im e n ta l  P sycho logy  
Learning. M e m o ry , a n d  C ognition . 1965, U ,  126-135



162

W ilcox, M .J . ,  D av is , G .A., a n d  L e o n a rd , L B. A p h a s ic s ' C o m p re h e n s io n  of 
C o n te x tu a l ly  C onveyed  M e a n in g  B ra in  a n d  L a n e u a e e . 1978, fc 362-377

Y a te s , J .  P r im in g  D o m in a n t a n d  U n u s u a l  S e n se s  of A m b ig u o u s  W o rd s. 
M e m o ry  a n d  C ogn ition . 1978, 4 , 636-643.

Z u r i f ,  E .B ., C a r a m a x u ,  A , M y e rs o n , R , a n d  G a lv in , J. S e m a n tic  F e a tu re  
R e p re s e n ta t io n s  f o r  N o rm a l a n d  A p h asic  L an g u a g e  B ra in  a n d  L an g u ag e . 1974, 
L  167-187


