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C o m p r e h e n s i o n Skill :  A  Knowledge-Base d Accoun t 
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Departmen t  o f  Psycholog y 
Ol d Dominio n Universit y 

Norfolk ,  V A .  2352 9 
dain200 f  @oduvm.  cc .  odu .  ed u 

Abstrac t 

Gernsbache r  (e.g. ,  1990 )  ha s propose d tha t  comprehensio n 
skil l  i s a  functio n o f  th e abilit y  t o suppres s inappropriat e 
or  irrelevan t  information .  Thi s hypothesi s i s base d o n th e 
findin g tha t  th e inappropriat e meanin g o f  a n ambiguou s 
wor d lose s activatio n fo r  skille d comprehender s afte r  a 
delay ,  bu t  remain s activate d an d slow s comprehensio n fo r 
less-skille d comprehenders .  I t  i s  hypothesize d her e tha t 
comprehensio n skil l  i s  no t  du e t o th e suppressio n o f 
information ,  bu t  rathe r  i s enhance d b y th e activatio n o f 
more knowledge .  Simulation s base d o n th e Construction -
Integratio n mode l  o f  comprehensio n (Kintsch ,  1988 )  sho w 
tha t  th e activatio n o f  mor e knowledg e lead s t o a n initia l 
activatio n o f  a n inappropriat e meanin g o f  a  concep t  whic h 
quickl y decay s Withou t  th e activatio n o f  th e knowledge , 
th e inappropriat e meanin g remain s activated .  Thi s accoun t 
thu s predict s an d explain s Gernsbacher' s empirica l  data . 

Introduction 

One important question raised by cognitive scientists is why 
individual s diffe r  i n thei r  abilit y t o comprehen d text s o r 
discourse .  Developin g a n imderstandin g o f  w h y an d h o w 
peopl e diffe r  i n comprehensio n skil l  wil l  hel p u s t o identif y 
th e cognitiv e processe s involve d i n comprehension ,  an d 
indicat e intervention s fo r  less-skille d comprehenders .  Thi s 
articl e furthe r  explore s finding s regardin g individua l 
difference s i n th e comprehensio n o f  ambiguou s words . 
Specifically ,  Gernsbache r  an d he r  colleague s hav e show n 
tha t  th e inappropriat e meanin g o f  a n ambiguou s wor d lose s 
activatio n fo r  skille d comprehender s afte r  a  delay ,  bu t 
remain s activate d an d slow s comprehensio n fo r  less-skille d 
comprehender s (e.g. ,  Gernsbache r  &  Faust ,  1991 ; 
Gernsbacher ,  Vamer ,  &  Faust ,  1990) .  Gernsbache r  contend s 
tha t  skille d an d less-skille d comprehender s diffe r  i n th e 
abiht y t o suppres s inappropriat e o r  irrelevan t  information .  I 
demonstrat e here ,  throug h a  compute r  simulatio n operatin g 
withi n th e framewor k o f  th e Construction-Integratio n (CI ) 
model  (Kintsch ,  1988) ,  tha t  ther e exist s a n alternativ e 
explanatio n o f  Gernsbacher' s findings .  Thi s explanatio n i s 
base d o n th e assumptio n tha t  skille d comprehender s d o no t 
suppres s knowledge ,  bu t  o n th e contrary ,  m a k e mor e 
inference s whil e readin g o r  comprehending . 

The Construction-Integration Model 

The framework for this work is the CI model of 
comprehensio n (Kintsch ,  1988) .  Thi s mode l  i s a n extensio n 
of  earlie r  formulation s o f  readin g an d discours e 
comprehensio n (va n Dij k &  Kintsch ;  1983 )  tha t  include s a 
mor e complet e specificatio n o f  th e rol e o f  knowledg e durin g 
comprehension .  Th e Q  mode l  ha s bee n applie d t o numerou s 
aspect s o f  tex t  comprehensio n (e.g. ,  Kintsc h &  Welsch , 
1991 )  an d ha s generalize d successfull y t o mor e comple x 

domain s suc h a s proble m solvin g an d expert-novic e 
difference s i n m e m o r y fo r  technica l  pros e an d actio n 
plannin g fo r  computin g task s (e.g. ,  Doane ,  McNamara , 
Kintsch ,  Poison ,  &  Clawson .  1992 ;  Kintsch ,  Welsch , 
Schmalhofer ,  &  Zimny ,  1990) . 

Accordin g t o th e C I  model ,  knowledg e i s represente d a s a n 
associativ e network ,  th e node s o f  whic h ar e concept s an d 
propositions .  C^omprehensio n arise s fro m a n interactio n an d 
fusio n betwee n th e to-be-comprehende d informatio n an d 
knowledg e activate d b y th e comprehende r  accordin g t o 
semanti c o r  causa l  associations .  Comprehensio n generall y 
consist s o f  thre e level s o f  understanding :  th e surfac e level , 
th e textbas e level ,  an d th e situatio n model .  Th e surfac e leve l 
of  understandin g primaril y consist s o f  th e argument s 
presente d i n th e text .  Th e textbas e consist s o f  th e deepe r 
meanin g o f  th e sentenc e depicte d b y it s propositiona l 
representation .  Th e situatio n mode l  consist s o f  th e reader' s 
prio r  knowledg e integrate d wit h th e textbase .  Together ,  thes e 
level s o f  understandin g for m th e reader' s menta l 
representatio n o f  th e text .  Th e proces s o f  formin g thi s 
menta l  representatio n i s referre d t o a s th e constructio n phase . 

T h e comprehender' s menta l  representatio n i s  the n 
integrate d accordin g t o connectionis t  principle s o f  constrain t 
satisfaction .  Concept s compatibl e wit h th e overal l  contex t 
increas e i n activatio n an d concept s tha t  ar e inappropriat e o r 
irrelevan t  becom e deactivated .  Althoug h th e deactivatio n o f 
inappropriat e concept s ca n occu r  a s a  resul t  o f  direc t 
suppressio n (e.g. ,  Kintsch ,  1988) ,  i t  generall y fall s ou t 
naturall y fro m th e architectur e becaus e concept s no t 
stimulate d b y othe r  concept s i n th e networ k los e activation . 
I n contrast ,  activatio n i s essentiall y  funnele d t o concept s 
linke d t o othe r  concept s i n th e network .  Thi s latte r  aspec t  o f 
th e mode l  i s critica l  t o th e outcom e o f  thes e simultations . 

The Structure Building Model 

Gernsbache r  (e.g. ,  1990 )  propose s tha t  comprehensio n 
consist s o f  thre e primar y processes :  (a )  layin g a  foundatio n 
fo r  th e tex t  o r  discours e structure ,  (b )  mappin g informatio n 
ont o tha t  foundation ,  an d (c )  shiftin g t o ne w structm-e s whe n 
n e w informatio n canno t  m a p ont o th e existin g structur e 
becaus e i t  i s  incongruen t  o r  a  ne w idea .  Enhancement ,  whic h 
increase s activation ,  an d suppression ,  whic h decrease s 
activation ,  ar e th e tw o mechanism s tha t  operat e t o determin e 
th e strengt h o f  m e m o r y nodes . 

Thes e basi c characteristic s o f  th e structur e buildin g mode l 
ar e no t  highl y distinguishabl e fro m certai n assumption s o f 
Kintsch' s (1988 )  mode l  o f  comprehension .  Kintsch' s mode l 
assume s tha t  a n initia l  menta l  representatio n i s forme d an d 
ne w informatio n i s linke d t o i t  accordin g t o th e degre e o f 
semanti c o r  causa l  associatio n (e.g. ,  argumen t  overlap) .  I f 
ther e i s n o overlap ,  a  separat e representatio n i s forme d fo r 
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th e ne w information .  However ,  th e tw o model s clearl y par t 
ways regardin g thei r  respectiv e assumption s o f  th e primar y 
factor s contributin g t o comprehensio n skil l  Accordin g t o 
Kintsch' s model ,  man y factor s contribut e t o comprehensio n 
skill ,  bu t  prio r  knowledg e an d th e buildin g o f  a  a)i)Licn i 
situatio n mode l  ar e th e centra l  drivin g factors .  I n tonlrasl , 
Gemsbacher' s mode l  assume s tha t  comprehensio n skil l  i s 
pnmaril y guide d b y th e abilit y  t o suppres s irrelevan t 
information .  Sh e assume s tha t  ther e i s a  genera l 
comprehensio n skil l  fo r  bot h linguisti c an d nonlinguisti c 
informatio n whic h i s defined ,  no t  b y th e abilit y  t o enhanc e 
relevan t  information ,  bu t  b y th e abilit y  t o suppres s 
irrelevan t  informatio n (e.g. ,  Gemsbacher ,  1990) . 

Gerasbache r  ha s supporte d thi s hypothesi s b y comparin g 
th e reactio n time s o f  skille d an d less-skille d comprehender s 
t o recogniz e th e appropriatenes s o f  ambiguou s word s t o a 
sentenc e context .  Fo r  example ,  Gemsbache r  e t  al .  (1990 ) 
presente d participant s wit h sentence s suc h a s H e du g wit h a 
spade ,  followe d b y a n inappropriat e targe t  word ,  A C E .  I t 
was assume d tha t  i f  th e participan t  require d mor e tim e t o 
rejec t  thi s wor d followin g th e experimenta l  sentenc e 
compare d t o a  contro l  sentenc e suc h a s H e du g wit h a 
shovel ,  the n th e inappropriat e meaning' s activatio n wa s 
slowin g dow n th e response .  Th e differenc e betwee n th e 
experimenta l  an d contro l  respons e time s wa s use d a s a 
measur e o f  th e activatio n fo r  th e ambiguou s word' s 
inappropriat e meaning .  G e m s b a c h e r  e t  al .  (1990 ) 
demonstrate d tha t  bot h skille d an d less-skille d comprehender s 
showed equivalentl y hig h activation s o f  th e inappropriat e 
meanin g a t  a n inunediat e test .  However ,  afte r  a  1  secon d 
delay ,  less-skille d comprehender s showe d a  hig h activatio n 
of  th e inappropriat e meaning ,  wherea s skille d comprehender s 
showe d n o activation .  Gemsbache r  an d he r  colleague s 
conclude d tha t  skille d comprehender s mor e efficientl y 
suppres s inappropriat e meaning s o f  ambiguou s words . 

Knowledge and Comprehension Skill 

The empirica l  evidenc e regardin g comprehensio n skil l  an d 
leamin g fro m tex t  overwhelmingl y weigh s i n favo r  o f  a 
theor y postulatin g a  critica l  rol e o f  prio r  knowledg e an d 
activ e inferenc e processin g durin g comprehensio n an d 
leaming .  Althoug h comprehensio n involve s a  comple x 
interpla y o f  linguisti c an d syntacti c processes ,  generatin g 
inference s base d o n prio r  knowledg e i s a  critica l  componen t 
of  comprehensio n skill .  Previou s researc h indicate d tha t 
prio r  knowledg e wa s a  drivin g facto r  i n tex t  comprehensio n 
(e.g. ,  Bransfor d &  Johnson ,  1972 ;  Chiesi ,  Spilich ,  &  Voss , 
1979) .  Mor e recen t  researc h furthe r  show s tha t  th e activ e us e 
of  knowledg e provide s a  critica l  distinctio n betwee n goo d 
and poo r  comprehenders .  Fo r  example ,  Oakhil l  an d he r 
colleague s hav e consistentl y foun d tha t  les s skille d 
comprehender s perfor m poorl y o n task s requirin g inferentia l 
abilit y  (e.g. ,  Oakhill ,  1984 ;  Oakhil l  &  Yuill ,  1996 ; 
Oakhill ,  Yuill ,  &  Donaldson ,  1990) .  Oakhil l  (1984 )  foun d 
tha t  poo r  comprehender s (wh o d o no t  hav e wor d decodin g 
deficits )  differe d primaril y i n th e abilit y  t o answe r  inferenc e 
question s a s compare d t o litera l  questions .  Lon g an d he r 
colleague s hav e com e t o th e sam e conclusions .  The y hav e 
demonstrate d tha t  skille d reader s ar e mor e likel y t o m a k e 
earl y globa l  tex t  inference s (Lon g &  Golding ,  1993) ,  an d ar e 

mor e likel y t o m a k e on-lin e knowledge-base d inference s 
(Long ,  Oppy ,  &  Seely ,  1994) .  Thes e researcher s hav e als o 
provide d compellin g evidenc e mlin g ou t  basi c linguisti c 
|)r()ccsse s a s a  sourc e o f  les s skille d comprehenders ' 
(icficicndes . 

I f  les s skille d comprehender s diffe r  pnmaril y i n th e thei r 
abilit y  t o generat e inference s durin g reading ,  remediatio n 
focusin g o n thi s skil l  shoul d resul t  i n greate r  improvemen t 
i n contras t  t o othe r  remedia l  techniques .  Indeed ,  Yuil l  an d 
Oakhil l  (1988 )  foun d tha t  les s skille d comprehender s 
benefite d mor e fro m inferenc e trainin g tha n fro m wor d 
decodin g training ,  an d skille d comprehender s showe d onl y 
minima l  gain s fro m inferenc e training .  Thi s latte r  findin g 
indicate s tha t  th e skille d comprehender s alread y use d activ e 
inferencin g strategie s prio r  t o trainin g (se e also ,  Dewitz , 
Carr ,  &  Patberg ,  1987 ;  Hanse n &  Pearson ,  1983) . 

Indeed ,  man y method s use d t o improv e readin g skil l  focu s 
on inducin g th e reade r  t o mor e activel y proces s th e tex t  an d 
t o us e prio r  knowledg e t o understan d th e text .  Fo r  example , 
promptin g subject s t o explai n th e tex t  whil e reading ,  o r  sel f 
explanation ,  i s  on e methodolog y tha t  ha s bee n foun d t o 
eiihanc e comprehensio n (e.g. ,  Chi ,  d e Leeuw ,  Chiu ,  & 
LaVancher ,  1994) .  I n addition ,  whe n reader s ar e induce d b y 
th e tex t  stmctur e t o activat e an d us e thei r  prio r  knowledg e 
whil e reading ,  the y understan d an d remembe r  th e tex t  bette r 
and a t  a  deepe r  leve l  (e.g. ,  Manne s &  Kintsch ,  1987 ; 
McNamara,  Kintsch ,  Songer ,  &  Kintsch ,  1996 ;  McNamar a 
& Kintsch ,  1996 ;  O'Brie n &  Myers ,  1985 ;  Rauenbusc h & 
Bereiter ,  1991) . 

One th e othe r  hand ,  fe w instructiona l  technique s focu s o n 
teachin g th e reade r  t o suppres s information .  Intuitively ,  th e 
reaso n fo r  no t  attemptin g thi s approac h seem s evident .  I f  I 
instmc t  you ,  "whatever  yo u do ,  D O N O T thin k o f  a  whit e 
elephant, "  you r  thought s hav e littl e choic e bu t  t o tu m t o a 
whit e elephant .  If ,  o n th e othe r  hand ,  I  instmc t  yo u t o 
concentrat e o n a  blac k rathe r  tha n th e whit e elephant ,  yo u 
woul d fin d i t  a n easie r  tas k t o ignor e th e whit e elephant . 
Thi s eas e come s fro m focusin g o n an d enhancin g alternativ e 
informatio n -  i n thi s case ,  m y blac k elephant .  W e can ,  an d 
do ,  lear n t o ignor e irrelevan t  information .  I  propose , 
however ,  tha t  thi s  i s no t  a  proces s o f  suppression ,  bu t  rathe r 
a proces s o f  focusin g o n th e relevan t  information . 

Simulations 

Researc h o n comprehensio n skil l  an d leamin g fro m tex t  doe s 
not  sugges t  tha t  comprehensio n o r  readin g skil l  i s functio n 
of  th e abilit y  t o suppressio n information .  Rather ,  i t  implie s 
tha t  a  skille d comprehende r  mor e activel y integrate s worl d 
knowledg e an d incomin g informatio n Th e followin g 
simulation s ar e base d o n th e assumptio n tha t  a  critica l  facto r 
leadin g t o bette r  comprehensio n skill s  i s no t  th e suppressio n 
of  concepts ,  bu t  th e activatio n an d integratio n o f  mor e 
concepts . 

Th e C I  Mode l  (Mros s &  Roberts ,  1992 )  wa s use d a s a 
framewor k fo r  thes e simulation s (see ,  e.g. ,  Kintsch ,  1988 , 
or  Kintsc h &  Welsch ,  1991 ,  fo r  detaile d explanation s o f  th e 
model) .  Th e goa l  her e i s no t  t o provid e exac t  estimate s fo r 
th e reactio n tim e dat a originall y reporte d (Gemsbache r  e t 
al.,1990 ;  Gemsbache r  &  Faust ,  1991) ,  bu t  rather ,  t o provid e 
a qualitativ e fi t  t o th e dat a a s a n altemativ e theoretica l 
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cxphuiation .  Not e iha t  exac t  estimate s coiil d b e provide d b y 
thi s uuxle l  b y changin g certai n parameter s suc h a s initia l 
ncxl e iui d hn k strength .  Thi s typ e o f  paramete r  estimatio n 
would ,  ho\ve \  cr ,  reduc e th e parsimon y iu\ d generalit y o f  th e 
nKxlel ,  whic h i s i n thi s cas e a  clea r  advantage . 

I  ha > e  propose d her e tha t  knowledg e activatio n underlie s 
comprehensio n skil l  an d th e abilit y  t o ignor e irrelevan t 
information .  I t  shoul d b e note d tha t  a n increas e i n th e 
knowledg e availabl e o r  activate d durin g th e comprehensio n 
proces s m a y b e a  functio n o f  tw o factors :  (a )  th e reade r 
possesse s mor e knowledg e abou t  th e topi c o r  dom^iin ,  o r  (b ) 
th e reade r  engage s i n mor e activ e o r  strategi c comprehensio n 
processe s whic h resul t  i n a  greate r  likelihoo d tha t  relate d 
informatio n i s activated .  Identifyin g th e relativ e 
contnbution s o f  thes e tw o source s i s a n empirica l  question . 

Ambiguous Words 

Gemsbachere t  al .  (1990 )  presente d skille d an d less-skille d 
comprehender s wit h sentence s suc h a s H e du g wit h a  spade , 
followe d b y a  targe t  word ,  ,\CE .  Th e participan t  wa s t o 
decid e i f  A C E wa s relate d t o th e precedin g sentence . 
Gemsbacher  e t  al .  demonstrate d tha t  bot h skille d an d less -
skille d comprehender s showe d hig h activation s o f  th e 
inappropriat e meanin g o f  th e ambiguou s wor d (e.g. ,  spade ) 
at  a n immediat e test ,  bu t  onl y less-skille d comprehender s 
showe d hig h activatio n o f  th e inappropriat e meanin g afte r  a 
1 secon d delay .  Gemsbache r  an d he r  colleague s conclude d 
tha t  skille d comprehender s suppres s th e inappropriat e 
meaning s o f  ambiguou s words . 

T o estimat e th e acti \  atio n o f  th e inappropriat e meanin g o f 
spade ,  Gemsbache r  e t  al .  (1990 )  compare d th e reactio n time s 
t o rejec t  A C E followin g th e experimenta l  sentenc e t o th e 
same decisio n followin g a  contro l  sentence .  Fo r  th e presen t 
simulation s thi s estimat e o f  activatio n correspond s t o a 
valu e o f  th e decisio n regardin g th e word' s relatednes s whic h 
i s outpu t  followin g th e constructio n an d integratio n o f  th e 
sentenc e an d decisio n task . 

Thi s simulauo n consist s o f  tw o cycles ,  th e firs t  cycl e 
refwesent s th e comprehensio n o f  th e sentence ,  an d th e secon d 
cycle ,  th e processin g o f  th e targe t  wor d an d th e decisio n 
task .  Th e comprehensio n o f  eac h sentenc e include s a  surfac e 
stmcture ,  a  textbase ,  an d a  situatio n model .  Fo r  H e du g wit h 
a spade ,  th e surfac e structur e consist s o f  th e argument s H E 
and S P A D E ,  an d th e textbas e consist s o f  th e propositiona l 
representatio n o f  th e sentence ,  D I G ( H E , S P A D E , W I T H ) .  Th e 
situatio n mode l  consist s o f  knowledg e relate d t o th e 
informatio n presente d i n th e sentence .  Thre e network s wer e 
constructe d t o represen t  thre e level s o f  activ e sentenc e 
processing ,  low ,  med ium ,  an d hig h (se e Figur e 1) .  Thes e 
network s diffe r  onl y i n th e amoun t  o f  prio r  knowledg e 
availabl e i n th e situatio n mode l  -skille d comprehender s ar e 
assume d t o hav e activate d th e greates t  amoun t  o f  prio r 
knowledg e durin g sentenc e comprehension .  Althoug h 
Gemsbacher  e t  al .  (1990 )  includ e onl y tw o level s o f  skill , 
hig h an d low ,  m y goa l  her e i s t o sho w a  linea r  relationshi p 
betwee n knowledg e activatio n an d "comprehensio n skill " 
Therefore ,  thre e level s  ar e simulated . 

Th e initia l  activatio n value s o f  th e surfac e an d textbas e 
node s wer e se t  a t  th e defaul t  valu e o f  1.0 ,  an d th e initia l 
activatio n value s o f  situatio n mode l  node s wer e se t  a t  0.0 . 

Concept s i n th e situatio n mode l  ar e give n n o initia l 
activatio n becaus e the y ar e concept s tha t  ar e no t  presente d t o 
tli c  reader ,  bu t  mus t  b e activate d b y th e concept s presente d i n 
th e text .  Al l  hnk s wer e se t  a t  th e defaul t  valu e o f  1.0 . 

The menta l  representatio n o f  th e sentence ,  consistin g o f 
th e surfac e structure ,  textbase ,  an d situatio n model ,  wa s 
integrate d i n parallel ,  yieldin g a  fina l  activatio n valu e fo r 
eac h o f  th e concept s include d i n th e representation .  Al l  thre e 
network s settle d t o a  m a x i m u m criterio n chang e o f  0,00 1 
afte r  1 0 iterations .  T h e predicte d activatio n o f 
I S A ( S P A D F . G A R D l i N T O O L )  wa s 0,987 ,  1.00 ,  an d 0,97 4 
fo r  th e skilled ,  medium-skilled ,  an d less-skille d 
comprehenders ,  respectively .  Th e hig h activatio n o f  th e 
appropriat e interpretatio n predict s tha t  reader s o f  al l  skil l 
level s wil l  correcd y interpre t  th e sentence .  Th e predicte d 
activatio n o f  th e inappropriat e interpretation , 
I S A ( S P A D E , C A R D ) .  wa s 0  198 ,  0.268 ,  an d 0,49 1 fo r  th e 
skilled ,  medium-skilled ,  an d less-skille d comprehenders , 
respectively ,  A  highe r  activatio n o f  th e inappropriat e 
interpretatio n indicate s tha t  thi s interpretatio n woul d b e 
mor e likel y t o infe r  wit h an d slo w th e subsequen t  decisio n 
tas k Thus ,  th e degre e t o whic h th e inappropriat e 
interpretatio n interfer s wit h di e subsequen t  tas k i s predicte d 
t o b e a  functio n o f  skil l  level . 

Less-Skilled Comprehender 
Senleno e comprehensio n 

Sarfac e leve l  Textbas e leve l  Situaljo D Mode l  lev d 
(ISAISPADECARD)) lACE] 

SAlSPADEa*RDI->JT0OL ] PTAD 
[DldHtSPADEWriHl l 
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Figur e 1  Comprehenders '  representation s o f  H e du g wit h a 
spad e an d th e decisio n tas k fo r  whethe r  A C E wa s related . 

The second cycle of the simulation was the processing of 
th e targe t  wor d an d th e decisio n task .  Include d i n th e networ k 
ar e th e textbas e (i.e. ,  D 1 G ( H E , S P A D E , W I T H ) ,  th e siUiatio n 
model ,  th e targe t  wor d (i.e. ,  A C E ) ,  an d th e tw o decision s 
(i.e. ,  related ,  no t  related) .  Th e activatio n level s fo r  th e 
textbas e an d situatio n mode l  wer e thos e value s outpu t  fro m 
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th e sentenc e comprehensio n cycle ,  th e initia l  activatio n o f 
th e targe t  wor d presente d t o th e participan t  wa s re-se t  a t  1. 0 
(i.e. ,  becaus e i t  i s  presente d t o th e reader) ;  an d th e initia l 
activation s o f  th e tw o possibl e decision s wer e se t  a t  0.0 .  Al l 
link s betwee n concept s ar e se t  a t  th e defaul t  valu e o f  I  0 
Th e crucia l  outcom e o f  thi s simulatio n concern s th e relativ e 
activatio n value s fo r  th e tw o decisions .  T h e tim e cours e o f 
thes e activatio n levels ,  a s indicate d b y th e outcom e afte r 
eac h iteratio n o f  th e simulation ,  i s  plotte d i n Figur e 2  fo r 
th e decisio n tha t  A C E i s no t  related ,  an d i n Figur e 3  fo r  th e 
decisio n tha t  A C E i s related . 

I 
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Iteration s 

Figur e 2 .  Predicte d activatio n level s o f  th e correc t  decisio n 
tha t  A C E wa s no t  relate d t o H e du g wit h a  spade . 
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Figure 3. Predicted activation levels of the incorrect 
decisio n tha t  A C E wa s relate d t o H e du g wit h a  spade . 

The network settled after 16, 26, and 70 iterations for the 
skilled ,  medium-skilled ,  an d less-skille d comprehendCTs , 
respectively .  Ther e wa s relativel y equivalen t  activatio n o f 
th e decisio n tha t  A C E wa s no t  relate d fo r  th e thre e groups . 
Th e activatio n o f  th e incorrec t  decisio n tha t  A C E wa s relate d 
(whic h woul d caus e interferenc e an d slo w respons e time )  wa s 
hig h earl y i n th e proces s fo r  th e skille d comprehenders ,  bu t 

droppe d quickl y I n contrast ,  fo r  th e medium-skille d 
comprehenders ,  th e activatio n leve l  o f  th e incorrec t  decisio n 
was hig h earl y i n th e proces s bu t  decrease d mor e slowly .  Fo r 
ih c less-skille d comprehenders ,  th e incorrec t  decisio n tha t 
ACl i  w a s relate d w a s 1.0 0 acros s 1 1 iteration s an d droppe d 
slowl y t o 0  04 1 onl y afte r  7 0 iterations . 

Thi s simulatio n thu s correctl y predict s tha t  skille d 
comprehender s wil l  hav e slo w response s fo r  a n immediat e 
test ,  bu t  s h o w n o interferenc e f ro m th e inappropriat e 
meanin g o f  a n ambiguou s wo r d afte r  a  delay ,  an d tha t 
medium-sk i l led ,  an d e v e n m o r e so ,  less-skille d 
comprehender s wil l  hav e slowe r  response s fo r  bot h th e 
immediat e an d delaye d tests . 

Homophones 

Gemsbacheran d Faus t  (1991 ,  Experimen t  1 )  demonstrate d 
wit h homophone s th e sam e typ e o f  effect s foun d wit h 
ambiguou s words .  The y presente d sentence s suc h a s H e ha d 
lot s o f  patients ,  followe d b y a  targe t  word ,  C A L M .  The y 
demonstrate d tha t  bot h skille d an d less-skille d cxamprehender s 
showe d hig h activation s o f  th e inappropriat e meanin g o f  th e 
homophon e a t  th e immediat e test ,  wherea s afte r  1  second , 
less-skille d comprehender s showe d a  hig h activatio n o f  th e 
inappropriat e mean in g compare d t o th e skille d 
comprehender s w h o showe d littl e t o n o activation . 

I n dii s  simulation ,  onl y tw o level s o f  skil l  leve l  wil l  b e 
compared ,  relativel y more -  an d less-skille d comprehenders . 
The network s constructe d t o represen t  th e processin g o f  th e 
tas k b y skille d an d less-skille d comprehender s ar e show n i n 
Figur e 4 .  Thes e network s differ s fro m th e previou s one s 
(Figur e 1 )  i n tha t  direc t  link s fro m th e textbas e t o th e 
inappropriat e interpretatio n ar e included .  Thes e link s ar e 
include d becaus e a  purel y phoneti c interpretatio n o f  th e 
sentenc e coul d no t  discriminat e betwee n H e ha s lot s o f 
patienc e an d H e ha s lot s o f  patients .  Thi s aspec t  i s expecte d 
t o increas e interferenc e fro m th e incorrec t  interpretation . 

Fo r  th e processin g o f  th e sentence ,  th e skille d 
comprehende r  networ k settle d afte r  1 2 iterations ,  an d th e 
less-skille d comprehende r  networ k afte r  1 0 iterations .  T h e 
simulatio n accuratel y predicte d tha t  bot h group s o f 
participant s wou l d correctl y interpre t  th e sentence .  T h e 
predicte d activatio n o f  H A S ( H E , C L I E N T S )  w a s 0.79 6 fo r 
skille d c o m p r e h e n d e r s ,  a n d 0.58 9 fo r  less-skiUe d 
comprehenders .  T h e activatio n o f  th e inappropriat e 
interpretation ,  I S ( H E , C A L M ) ,  w a s 0.38 8 fo r  skille d 
comprehenders ,  and0.44 6 fo r  less-skille d comprehenders .  I n 
thi s case ,  th e activatio n o f  th e appropriat e interpretatio n fo r 
th e less-skille d comprehender s i s relativel y lo w (0.589) ,  an d 
th e activatio n o f  th e inappropriat e respons e i s relativel y hig h 
(0.446 )  an d thu s th e differenc e betwee n th e tw o i s  smal l 
compare d t o tha t  fo r  skille d comprehenders .  Therefore ,  th e 
model  predict s greate r  competitio n betwee n th e tw o inter -
pretation s fo r  less-skille d tha n fo r  skille d comprehenders . 

T h e secon d cycl e o f  th e simulatio n i s th e processin g o f 
th e targe t  wor d an d th e decisio n tas k (se e Figur e 5) .  Th e 
networ k settle d afte r  1 7 iteration s for  th e skille d 
comprehenders ,  an d afte r  2 0 iteration s fo r  th e less-skille d 
comprehenders .  Fo r  skille d comprehenders ,  th e activatio n 
leve l  o f  th e incorrec t  respons e i s hig h earl y i n th e process , 
bu t  drop s relativel y quickl y t o a  fina l  activatio n valu e o f 
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0 . 1 1 8 .  i n contrast ,  fo r  Icss-skiUe d c o m p r e h e n d e r s ,  th e 
activatio n leve l  o f  th e incorrec t  respons e i s  als o h ig h earl y 
i n th e proces s bu t  decrease s m o r e s low l y t o a  va lu e o f 
0.261 .  T h i s s imulat io n correctl y predict s tha t  bot h skille d 
a n d less-skille d c o m p r e h e n d e r s wil l  h a v e s lo w response s fo r 
a n i m m e d i a t e test ,  bu t  tha t  on l y less-skille d comprehender s 
w il l  s h o w interferenc e f r o m th e inappropriat e m e a n i n g a t  th e 
delaye d test . 

L^ss-Skilled Comprehender 

Sentenc e comprehensio n 
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Figur e 4 .  Comprehenders '  representation s o f  H e h a d lot s 
o f  patient s an d th e decisio n tas k fo r  whethe r  C A L M wa s 
rdated . 
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Figur e 5 .  Predicte d activatio n level s o f  th e decisio n tha t 
C A L M w a s relate d o r  no t  relate d t o H e h a d lot s o f 
patients . 

Discussion 

Two simulations based on the CI model of comprehension 
(Kintsch ,  1988 )  demonstrate d tha t  th e activatio n o f  mor e 
knowledg e lead s t o a n initia l  activatio n o f  a n inappropriat e 
meanin g o f  a  concep t  whic h quickl y decays .  Withou t  th e 

activatio n o f  associativ e o r  causa l  knowledge ,  th e 
inappropriat e meanin g o f  a n ambiguou s wor d eithe r  remain s 
activate d o r  lose s it s activatio n mor e slowly .  Thes e 
simulatio n result s correctl y predic t  finding s b y Gemsbache r 
and colleague s (Gemsbache r  &  Faust ;  1991 ;  Gemsbache r  e t 
al. ,  1990 )  showin g tha t  th e inappropriat e meanin g o f  a  wor d 
quickl y decay s fo r  skille d comprehenders ,  bu t  remain s activ e 
i n m e m o r y fo r  a t  leas t  1  secon d fo r  less-skille d 
comprehenders .  Th e network s use d fo r  thes e simulation s 
differe d onl y i n th e amoun t  o f  prio r  knowledg e availabl e m 
th e situatio n mode l  skille d comprehender s wer e assume d t o 
hav e activate d a  greate r  amoun t  o f  prio r  knowledg e durin g 
sentenc e comprehension .  Therefore ,  onl y th e enhancemen t  d 
th e appropriat e mcaiun g o f  th e sentenc e an d targe t  wor d ha d 
an effec t  o n th e respons e tim e fo r  th e decision .  Essentially , 
node s wit h numerou s connection s i n a  networ k ar e funnele d 
mor e activation ,  whil e node s wit h fewe r  link s los e thei r 
activation .  Ther e wa s n o suppressio n mechanis m used ,  o r 
needed ,  t o affec t  th e outcom e o f  thes e simulations . 

Researc h o n comprehensio n skil l  an d learnin g fro m tex t 
has indicate d tha t  makin g inference s base d o n prio r 
knowledg e i s a  critica l  componen t  o f  comprehension ,  an d 
tha t  th e activ e us e o f  knowledg e m a y provid e a  critica l 
distinctio n betwee n skille d an d less-skille d comprehender s 
(e.g. .  Lon g e t  al. ,  1994 ;  Oakhil l  &  Yuill ,  1996) .  Thes e 
simulation s indicat e tha t  th e assumptio n o f  additiona l 
knowledg e activatio n b y skille d comprehender s i s als o 
sufficien t  t o explai n result s reporte d b y Gemsbache r  an d he r 
colleagues . 

Jus t  an d Carpente r  (1992 )  hav e propose d tha t  readin g skil l 
i s  a  functio n o f  working-memor y capacit y an d tha t  goo d 
reader s hav e a  larg e capacit y wherea s poo r  reader s hav e a 
smalle r  capacity .  O n th e surfac e i t  m a y see m tha t  th e presen t 
knowledge-base d explanario n o f  Gemsbacher' s result s i s 
compatibl e wit h a  working-memor y capacit y explanatio n 
becaus e th e skille d comprehender s activate d mor e 
information-perhap s thi s i s becaus e the y simpl y ha d mor e 
capacit y t o d o so .  However ,  fo r  th e presen t  simulatio n 
model ,  i f  a  capacit y limitatio n wer e se t  o n th e less-skille d 
comprehenders'networks ,  i t  coul d no t  correctl y predic t  bot h 
th e hig h activatio n level s o f  th e appropriat e meaning s o f  th e 
targe t  word s an d th e hig h activatio n level s o f  th e 
inappropriat e meanings .  Tha t  is ,  th e presen t  simulatio n 
result s depende d o n th e less-skille d comprehenders '  'les s 
strategic "  us e o f  thei r  "equally "  limite d capacity .  O n th e 
othe r  hand ,  th e skille d comprehenders '  generatio n o f 
additiona l  inference s mus t  hav e som e cos t  i n term s o f  th e 
processin g demands .  Indeed ,  skille d comprehender s ma y b e 
capabl e o f  engagin g i n additiona l  inferenc e processe s becaus e 
th e fundamenta l  tas k o f  readin g itsel f  doe s no t  requir e a s 
m u ch capacit y allocatio n a s fo r  less-skille d readers .  Thus , 
whil e a  working-memor y limitatio n pe r  s e m a y no t  accoim t 
fo r  thes e simulatio n results ,  processin g capacity ,  an d 
capacit y allocatio n mor e generall y m a y b e importan t 
considerations .  However ,  a s mentione d earlier ,  determinin g 
th e sourc e o r  cause s o f  increase d knowledg e activatio n durin g 
th e comprehensio n proces s remain s a n empirica l  question . 

O ne importan t  vehicl e o f  knowledg e acquisitio n i s texts . 
We depen d o n text s fo r  a  variet y o f  information ,  an d 
moreover ,  the y ar e a n integra l  componen t  t o th e proces s o f 
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educatin g ourselve s an d others .  On e importan t  questio n tha t 
we as k a s cognitiv e scientist s i s wh y som e individual s ar e 
abl e t o lear n mor e fro m text s whil e other s lear n les s 
Identifyin g th e critica l  component s o f  thi s skil l  i s 
important ,  no t  onl y s o tha t  w e ca n bette r  understam l  huma n 
cognition ,  bu t  als o s o tha t  w e ca n potentiall y  enhanc e 
comprehensio n skil l  i n less-skille d readers .  Th e presen t  wor k 
at  leas t  question s th e hypothesi s tha t  less-skille d reader s o r 
comprehender s shoul d b e traine d t o suppres s information .  A t 
best ,  i t  lend s additiona l  suppor t  t o th e hypothesi s tha t  prio r 
knowledg e i s a  critica l  componen t  fo r  comprehensio n an d 
learning ,  an d tha t  encouragin g learner s t o activel y us e prio r 
knowledg e shoul d pla y a n importan t  rol e i n an y educationa l 
or  trainin g program . 
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