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KNOWLEDGE CONSTRAINTS AND LANGUAGE COMPREHENSION I N APHASI A 

Victor Rosenthal*, Patrizia Bisiacchi** and Evelyne Andreewsky*** 

*U.E.R .  d e Psychologie ,  Universit e Pari s VIII ,  Saint-Denis ,  France , 
* *  Istitut o d i  Psicologia ,  Universit a d i  Padova ,  Italy . 
** *  I.N.S.E.R.M .  U-84 ,  Hopita l  d e l a Salpetriere ,  Paris ,  France . 

Introductio n 
You ar e walkin g i n th e stree t  an d 

hea r  a  sentenc e "Pau l  didn' t  want..." . 
As yo u neithe r  kno w wh o i s Pau l  no r  th e 
perso n talking ,  yo u ca n hardl y gras p th e 
proble m i n it s complexity .  Yet ,  yo u hav e 
sufficien t  metapsychologica l  knowledg e 
on wanting ,  huma n relations ,  etc.. .  t o 
hav e som e ide a abou t  th e meanin g o f  th e 
sentence .  Tha t  is ,  instea d o f  explici t 
relevan t  knowledge ,  yo u hav e normall y 
sufficien t  taci t  knowledg e t o fulfil l 
th e minima l  requirement s o f  understanding . 

The controvers y regardin g th e ubiquit y 
of  th e penetration s o f  knowledg e int o 
menta l  function s continue s t o flouris h 
i n cognitiv e psycholog y (se e fo r  instanc e 
Pylyshyn ,  1981) .  Th e questio n migh t  b e 
crucia l  t o som e extent ,  fo r  w e ar e al l 
intuitivel y tempte d t o believ e tha t  word s 
hav e mentall y encode d independen t  mean -
ing s tha t  ar e reactivate d o n eac h occurr -
enc e o f  a  wor d -  an d w e sometime s hav e 
an impressio n o f  bein g abl e t o underg o 
a linguistic ,  knowledge-independen t 
comprehension .  Th e troubl e i s that ,  i n 
norma l  conditions ,  th e us e o f  taci t 
knowledg e i n th e meaning-makin g act s i s 
so indissociabl e fro m knowledge-indepen -
den t  contribution s tha t  i t  i s  impenetra -
bl e t o ou r  insights ,  and ,  unti l  present , 
unisolatabl e i n experimenta l  designs . 
The finding s fro m psycholinguisti c 
laboratorie s tha t  wer e believe d t o pro -
vid e evidenc e fo r  th e consultin g partici -
patio n o f  knowledg e i n th e ac t  o f  under -
standin g (e.g .  th e finding s o n inferent -
ia l  intrusions )  coul d alway s b e inter -
prete d eithe r  a s compatibl e wit h a n 
alternativ e hypothesi s o f  post-under -
standin g facultativ e contribution s o r  a s 
limite d t o th e particula r  experimenta l 
setting s fro m whic h thes e finding s hav e 
arisen . 

I n th e presen t  discussio n w e shal l 
conside r  a  two-stag e mode l  o f  understand -

in g languag e i n whic h w e assum e tha t 
relate d pre-existin g knowledg e i s 
necessaril y  consulted .  Ou r  argument s wil l 
be mostl y base d o n finding s stemmin g fro m 
studie s o n languag e comprehensio n i n 
aphasia .  Th e mos t  salien t  characteristi c 
of  aphasi c disorder s i s a  defici t  (resul -
tin g fro m a  brai n damage )  i n th e ex -
pressio n an d comprehensio n o f  language . 
Such a  defici t  i s  no t  equivalen t  t o a 
unifor m decreas e o f  linguisti c perfor -
mance:  ofte n aphasi c patient s suffe r  fro m 
a discret e impairmen t  o f  a  functionall y 
distinc t  par t  o f  th e languag e mechanism . 
As Saffra n (1982 )  stated :  "I t  i s  no t 
unusua l  t o fin d tha t  som e aspect s o f 
languag e functio n hav e bee n severel y dis -
rupted ,  whil e other s remai n relativel y 
intact .  (... )  When subsystem s tha t  nor -
mall y operat e i n concer t  brea k dow n 
independently ,  i t  become s possibl e t o 
investigat e th e residua l  system s i n 
isolation .  I n som e cases ,  th e investiga -
to r  ca n exploi t  specifi c  functiona l 
deficit s t o contro l  processe s tha t  may b e 
difficul t  t o manipulat e unde r  norma l  con -
ditions" -  Th e analysi s o f  thes e selectiv e 
disturbance s coul d lea d u s t o identif y th e 
aspect s o f  languag e tha t  ar e subserve d b y 
functionall y distinc t  mechanisms .  Aphasi c 
disorder s migh t  stand ,  therefore ,  fo r  som e 
sor t  o f  natura l  "pseudo-experimentation " 
as the y allo w u s t o observ e functiona l 
dissociation s i n th e languag e mechanis m 
whic h ar e unconceivabl e i n th e psycho -
logica l  laboratories .  Wit h referenc e t o 
our  topic ,  cognitiv e neuropsycholog y 
offer s th e possibilit y  o f  dissociatin g 
taci t  knowledg e contribution s fro m 
knowledge-independen t  contribution s t o th e 
understandin g o f  language .  We shal l  refe r 
hencefort h t o an y contribution s o f 
knowledg e b y usin g th e broade r  ter m -
knowledg e constraints . 
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Two stage s o f  comprehension :  fro m 
pre-unde r  stan d in s t o menta l  scenari o 

I n term s o f  naiv e rationalis m ther e 
i s a  simpl e correspondenc e betwee n \/ord s 
and sentenc e meanings .  Th e meanin g o f  a 
sentenc e i s a  functio n o f  particula r 
meaning s o f  word s an d thei r  structura l 
arrangements .  However ,  i t  i s  eas y t o 
demonstrat e tha t  ther e i s n o direc t 
lexica l  basi s fo r  interpretin g a  sentenc e 
of  th e kin d "ca n yo u giv e me th e salt " 
(se e Deloch e an d Andreewsky ,  1981) ,  an d 
we al l  kno w simpl e example s showin g tha t 
th e meanin g o f  a  wor d ca n considerabl y 
diffe r  a s a  functio n o f  th e contex t  i n 
whic h th e wor d i s use d (se e Bransfor d an d 
McCarrell ,  1974) .  Winogra d (1980 )  call s 
thi s parado x -  th e hevmeneuti c circle : 
you hav e t o understan d word s i n orde r  t o 
understan d a  sentenc e bu t  i n orde r  t o 
understan d word s yo u mus t  understan d th e 
sentence .  Th e hermeneuti c circl e i s 
intrinsicall y linke d t o lexical-semanti c 
approac h t o comprehension .  A s lon g a s yo u 
believ e tha t  word s hav e mentall y encode d 
independen t  an d stationar y meanings ,  an d 
th e meanin g o f  a  sentenc e i s a  combina -
tio n o f  particula r  lexica l  meanings ,  th e 
hermeneuti c circl e may preven t  yo u fro m 
accessin g an y furthe r  understandin g o f 
comprehension . 

It seems worthwhile to distinguish two 
stage s i n th e proces s o f  understandin g 
(bu t  w e mak e n o clai m a s t o exclusivenes s 
of  thes e tw o stages) .  Th e firs t  stag e 
involve s a n introductor y pre-processin g 
of  a  sentenc e (se e als o Flore s an d 
Winograd ,  1981) .  Thi s pre-processin g 
appear s t o b e twofold : 

-  structura l  analysi s o f  a  sentenc e i s 
done .  Thi s analysi s lead s th e syste m t o 
detec t  an d syntacticall y disambiguat e th e 
key-word s o f  a  sentence ,  an d globall y t o 
extrac t  structural-relationa l  informatio n 
concernin g th e actua l  "stat e o f  affairs" -

-  a s a  consequenc e o f  detectin g key -
words ,  relate d knowledg e constraint s ca n 
be selected .  Th e selectio n o f  knowledg e 
constraint s entail s pre-understanding . 
(Bu t  not e that,accordin g t o th e presen t 
approach ,  word s ar e considere d onl y a s 
abstrac t  clue s guidin g th e selectio n 
process )  . 

The secon d stag e o f  processin g lead s 
t o a  menta l  representatio n o f  th e sentenc e 
content .  Thi s representatio n may b e con -
ceptualize d a s a  scenari o tha t  yo u pu t  o n 
you r  menta l  stage .  Her e th e informatio n 
i s n o longe r  linguisti c (no r  semantic) , 
rathe r  a  menta l  scenari o represent s event s 
or  situation s describe d i n sentence s an d 
constraine d b y you r  knowledge .  Tw o com -
plementar y procedure s appea r  t o b e in -
volve d i n creatin g an d stagin g a  menta l 
scenario . 

The selectio n o f  relate d knowledg e 
constraint s allow s th e syste m t o releas e 
appropriat e knowledge-base d routine s 
whic h ca n promptl y structur e a  scenari o 
of  th e event .  Thei r  mai n advantag e lie s 
i n th e fac t  tha t  the y allo w systemati c 
processin g o f  ever y ite m o f  informatio n 
t o b e avoided .  Thi s reduce s th e process -
in g loa d o n th e cognitiv e system ,  and , 
as a  consequence ,  increase s it s capaci -
ty .  Routine s base d o n knowledg e const -
raint s cannot ,  however ,  supplan t  sys -
temati c processin g o f  actua l  an d 
specifi c  aspect s o f  situations . 
Castin g actor s fo r  th e part s the y reall y 
pla y i n a n even t  (e.g .  agent ,  recipient) , 
situatin g a n even t  i n tim e an d spac e 
(e.g .  past ,  present,future,precedence , 
simultaneity) ,  settin g u p eac h relevan t 
relatio n (o n time ,  space ,  causality , 
instrumentality) ,  al l  thi s require s 
systemati c processin g (base d i n par t  o n 
structural-relationa l  informatio n 
stemmin g fro m th e pre-processin g stage ) 
tha t  follow s strictl y determine d rule s 
(se e Rosentha l  an d Bisiacchi ,  1982) . 
I n short ,  systemati c processin g i s 
responsibl e fo r  th e precis e an d actua l 
"stat e o f  affairs "  an d assume s th e 
rol e o f  cognitiv e control s preventin g 
fro m a n over-applicatio n o f  knowledge . 
Thes e control s ca n sometime s b e 
ineffective ,  a s i n th e cas e o f  som e 
common misunderstanding s o r  a s i n 
certai n artificia l  experimenta l  task s 
yieldin g knowledge-base d intrusions . 
For  instance ,  i f  yo u presen t  a  subjec t 
wit h a  lis t  o f  sentence s suc h as :  "Th e 
woman slippe d i n th e staircase "  an d 
the n tes t  hi m fo r  th e immediat e recall , 
i t  i s  ver y likel y tha t  yo u wil l  notic e 
severa l  reproduction s o f  th e sor t  : 
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"Th e woman fel l  i n th e staircase " 
(Rosenthal ,  1981) . 

Two stages of comprehension in the light 
of  neuropsychologica l  investigation s 
-evidenc e fo r  pre-processin g 

Let  u s suppos e th e feasibilit y  o f 
limitin g ou r  comprehensio n t o th e outcom e 
of  th e pre-processin g stage .  I f  presente d 
wit h a  sentence ,  w e woul d hav e th e im -
pressio n o f  knowin g somethin g abou t  th e 
meanin g o f  th e sentence ,  bu t  woul d b e 
unabl e t o spel l  i t  ou t  accurately .  Thi s 
situatio n i s reminiscen t  o f  tw o experi -
menta l  findings . 

I n no w classica l  experiment s o n sub -
limina l  perceptio n (o r  patter n masking ) 
of  individua l  words ,  subject s ar e ofte n 
foun d t o b e unabl e t o repor t  wha t  the y 
saw,  bu t  i f  the y ar e presente d subsequen -
tl y wit h a  lis t  o f  possibl e lexica l 
alternatives ,  the y ar e eithe r  capabl e o f 
recognizin g th e stimulu s o r  abl e t o poin t 
t o a  semanticall y relate d word .  I n som e 
conditions ,  the y produc e error s whic h 
bea r  a  strikin g relationshi p t o th e 
stimulu s bu t  littl e othe r  similarit y 
(e.g .  "king "  fo r  queen ,  "red "  fo r  yellow ; 
see Dixon ,  1971) .  Tha t  is ,  th e sublimina l 
presentatio n o f  a  wor d appear s t o las t 
lon g enoug h fo r  selectin g a  relate d 
knowledg e constrain t  bu t  t o b e to o brie f 
fo r  retainin g th e morphologica l  patter n 
of  th e word . 

I n languag e pathology ,  simila r  fin -
ding s hav e bee n reporte d wit h respec t  t o 
th e case s o f  dee p dyslexia .  A  dee p dys -
lexi c patien t  canno t  rea d nonsens e word s 
and read s functio n word s (prepositions , 
conjunctions ,  e tc . . )  ver y poorly . 
The readin g o f  conten t  word s appear s t o 
be bette r  preserve d wit h a  clea r  super -
iorit y o f  concret e noun s ove r  th e 
abstrac t  ones ,  bu t  a  patien t  ofte n pro -
duce s semanti c error s like :  "crocodile " 
instea d o f  aligatOV ,  "church "  instea d o f 
cathedra l  (se e Marshal l  an d Newcombe , 
1966 ;  Colthear t  e t  al. ,  1980) .  I n th e 
las t  fe w years ,  severa l  case s o f  th e 
auditor y analogu e o f  dee p dyslexi a hav e 
bee n discovere d (Goldblum ,  1979) .  I n 
repeatin g words ,  a  dee p dysphasi c 
patien t  perform s i n a  wa y directl y com -
parabl e t o th e wa y a  dee p dyslexi c per -
form s i n reading .  I t  ha s bee n note d that , 
i n suc h a  patient ,  th e probabilit y  o f 
producin g semanti c error s i s inversel y 
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relate d t o th e typicalit y o f  a  wor d 
(Goldblum ,  persona l  communication) . 
Clearly ,  thes e patient s ar e impaire d i n 
th e abilit y  t o retai n th e perceptua l 
(visua l  o r  auditory )  patter n o f  a  wor d 
but  ar e abl e t o perfor m th e pre-process -
in g leadin g t o th e selectio n o f  a  relate d 
knowledg e constraint .  Accessin g knowledg e 
afford s pre-understanding ,  but ,  sinc e th e 
lexica l  for m i s n o longe r  available ,  a 
patien t  aske d t o reproduc e th e wor d woul d 
hav e n o choic e bu t  t o re-creat e it .  Henc e 
th e factor s suc h a s abstractness ,  typi -
cality ,  o r  numbe r  o f  synonym s shoul d b e 
relativel y accurat e predictor s o f  th e 
subject' s performance . 

Evidenc e fo r  structura l  pre-processin g 
arise s fro m a  stud y b y Andreewsk y an d 
Sero n (1975) .  The y examine d th e abilit y 
of  a n agrammati c patien t  t o rea d senten -
ce s aloud .  Th e wor d ca T i n Frenc h ca n b e 
eithe r  a  nou n o r  a  conjunction .  Th e pa -
tien t  presente d wit h th e sentence : 
"L e ca r  ralenti t  ca r  l e moteu r  chauffe " 
(Th e bu s slow s dow n becaus e th e moto r 
overheats )  rea d "ca r  ralenti t  moteu r 
chauffe" .  Tha t  is ,  h e wa s clearl y abl e 
t o utte r  ca r  sinc e h e produce d th e firs t 
car .  I n addition ,  whe n th e secon d ca r 
(conjunction )  wa s replace d b y a n unam -
biguou s nou n whic h h e wa s abl e t o rea d 
fe w minute s before ,  th e patien t  rea d th e 
sentenc e a s i n th e exampl e above . 
Implicitly ,  hi s selectiv e abilit y  t o 
rea d word s wa s determine d b y a  struc -
tura l  analysi s o f  th e sentence .  I n gene -
ral ,  studie s o n agrammati c patient s 
forc e u s t o distinguis h th e abilit y  t o 
perfor m syntacti c analyse s o f  a  sentenc e 
and th e abilit y  t o us e som e o f  thi s 
structura l  informatio n a s clue s fo r 

understandin g (se e Saffran ,  1982) . 
I n term s o f  th e above-describe d model , 
thi s distinctio n cover s th e structura l 
pre-processin g an d th e applicatio n o f 
systemati c processe s durin g th e stagin g 
of  a  menta l  scenario . 

- evidence for knowledge-based routines 
and systemati c processes . 

We hav e see n i n th e precedin g sectio n 
tha t  agrammati c aphasic s ar e abl e t o 
perfor m structura l  pre-processin g an d 
t o acces s relate d knowledg e constraints . 
I t  i s  ou r  impressio n tha t  thei r  impair -
ment  ha s t o b e attribute d t o th e repre -
sentationa l  stage ,  tha t  i s  -  agrammati c 



patient s preserv e th e capacit y o f  usin g 
knowledge-base d routine s bu t  ofte n canno t 
perfor m systemati c processin g (Rosentha l 
and Bisiacchi ,  1982) .  Henc e thei r  com -
prehensio n i s mor e relate d t o thei r 
knowledg e o f  th e worl d tha n t o th e actua l 
stat e o f  affairs .  I n matchin g sentence s 
t o pictures ,  agrammati c patient s perfor m 
on th e basi s o f  th e "standardnes s o f 
situations "  irrespectiv e o f  th e precis e 
characteristic s o f  th e situatio n descri -
bed (Caramazz a an d Zurif ,  1976 ;  Deloch e 
and Seron ,  1981) .  Provide d wit h rever -
sibl e sentence s the y assig n role s t o 
actor s accordin g t o greate r  plausibility . 
When th e role s ar e interchange d violat -
in g pragmati c habit s (i.e .  Th e patien t 
take s car e o f  th e doctor )  agrammati c 
aphasic s appl y a  normativ e strateg y 
invertin g th e S- 0 relation .  O n th e othe r 
hand ,  presente d wit h sentence s uncon -
straine d b y th e pragmati c knowledg e 
(e.g .  Th e circl e i s abov e th e square ) 
the y perfor m o n th e chanc e level . 

Posterio r  Wernicke' s aphasic s sho w 
an opposit e tendenc y i n comprehension . 
They ar e insensitiv e t o th e "standard -
nes s o f  situations "  (ofte n mismatchin g 
both ,  sentence s tha t  describ e od d event s 
and thos e tha t  describ e highl y plausibl e 
events ;  se e Deloch e an d Seron ,  1981 )  an d 
incline d t o over-rel y o n structura l 
informatio n (vo n Stockert ,  1972) .  Thi s 
suggest s tha t  posterio r  aphasic s coul d 
be limite d i n thei r  abilit y  t o us e 
knowledge-base d routine s bu t  retai n 
th e abilit y  t o appl y systemati c processes . 
I t  shoul d b e recalle d tha t  routine s 
affor d th e possibilit y  o f  avoidin g 
systemati c processin g o f  ever y bi t  o f 
informatio n an d thu s increas e th e pro -
cessin g capacit y o f  th e system .  I f 
actually ,  posterio r  aphasic s suffe r 
fro m lo w availabilit y  o f  routine s w e 
may predic t  tha t  thei r  processin g capa -
cit y shoul d b e overal l  reduced .  We 
examine d thi s predictio n i n a n experimen t 
usin g riddle s compose d o f  tw o descriptors . 
The informatio n containe d i n bot h des -
criptor s wa s necessar y t o identif y th e 
intende d item .  Posterio r  aphasics , 
provide d wit h a  multipl e choic e array , 
performe d poorl y o n thi s task .  Mos t  o f 
thei r  error s wer e response s base d o n 
onl y on e descripto r  (Rosentha l  an d 
Bisiacchi ,  1982) . 

*  * 
* 

I n short ,  th e reporte d finding s wit h 
aphasi c subject s provid e a t  leas t  part -
ia l  suppor t  fo r  th e two-stag e mode l  o f 
languag e comprehension ,  an d illustrat e 
some possibl e contribution s o f  cognitiv e 
neuropsycholog y t o adjacen t  arts . 
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