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Representat io n o f  K n o w l e d g e i n M e m o r y :  E v i d e n c e f r o m P r i m e d 

Recogn i t i o n 

Stephanie Caillies (caillies@newsup.univ-mrs.fr) 

Guy Denhiere (denhiere@newsup.univ-nirs.fr) 
CREPCO,  U MR 656 1 a u CNRS,  Universit y d e Provence , 

29 avenu e Rober t  Schuman ,  1316 1 Aix-en-Provenc e Cede x 1 ,  FRANCE 

Waiter Kintsch (wl<intsch@psych.colorado.edu) 
Institut e o f  Cognitiv e Science ,  Universit y o f  Colorado , 

Boulder ,  C O 80309-0344 ,  U S A 

Abstrac t 

This paper investigates the relationship readers with 
differen t  level s o f  prio r  knowledg e construc t  amon g 
procedura l  tex t  elements ,  specifically ,  amon g th e goal , 
th e action s an d th e outcom e o f  a  procedura l  text .  Reader s 
wer e eithe r  beginners ,  intermediates ,  o r  expert s i n usin g a 
particula r  software .  Ou r  hypothesi s wa s tha t  th e mai n 
differenc e betwee n th e prio r  knowledg e organizatio n o f 
beginner ,  intermediate ,  an d advance d subject s wa s du e t o 
th e relationshi p amon g a  goal ,  th e necessar y action s t o 
attai n thi s goal ,  an d th e obtaine d outcome .  A n experimen t 
usin g a  prime d recognitio n tas k wit h th e goa l  a s prim e 
and bot h th e outcom e an d th e action s a s target s confirme d 
thi s hypothesis .  Th e prime d recognitio n result s wer e 
simulate d wit h th e Construction-Integratio n mode l  o f 
comprehensio n (Kintsch ,  1998) . 

Introduction 

M a ny studie s hav e show n tha t  rememberin g an d learnin g 
fro m tex t  depen d o n bot h textua l  characteristic s an d th e 
cognitiv e propertie s o f  readers .  Kintsc h (1994 )  demonstrate d 
tha t  wit h explanator y texts ,  remembering ,  an d eve n learning , 
was bette r  o r  occurre d mor e quickl y w h e n th e expose d 
concept s wer e jus t  beyon d th e curren t  stat e o f  th e reader' s 
knowledge .  M c N a m a r a ,  Kintsch ,  Songe r  &  Kintsc h (1996 ) 
showe d tha t  whe n th e coherenc e o f  a  tex t  wa s weakened , 
e.g. ,  noun s wer e replace d b y pronouns ,  an d descriptiv e 
elaboration s an d connective s wer e removed ,  th e reader s wit h 
prio r  knowledg e use d compensator y comprehensio n 
processe s t o infe r  th e relation s no t  state d i n th e tex t  (se e als o 
McNamara &  Kintsch ,  1996) .  Othe r  researcher s hav e 
demonstrate d a n interactio n betwee n th e readers '  prio r 
knowledge ,  an d th e textua l  semanti c sUiictur e (Caillies , 
Denhidr e &  Jhean-Larose ,  i n press ;  Caillie s &  Denhiere ,  i n 
press) .  I n thes e studies ,  tw o version s o f  a  procedura l  text , 
causa l  an d teleological ,  wer e presente d t o thre e group s d " 
learners :  beginners ,  intermediate s an d advanced .  Result s 
showe d tha t  th e hierarchica l  organizatio n o f  textua l 
informatio n facihtate d th e comprehensio n o f  advance d 
subject s an d tha t  th e temporal-causa l  organizatio n facilitate d 
th e comprehensio n o f  beginne r  an d intermediat e subjects.Th e 

author s argu e tha t  th e interactio n wa s du e t o th e similarit y 
of  th e structur e o f  prio r  knowledg e an d th e organizatio n o f 
th e text :  text s whic h ar e hierarchicall y organize d i n a 
goal/sub-goal s structur e ar e optima l  fo r  th e advaiKe d 
subjects ,  an d text s whic h ar e organize d i n a  temporal-causa l 
chai n ar e optima l  fo r  th e beginne r  an d intermediat e subjects . 

Base d o n thes e results ,  w e believ e tha t  th e mai n 
differenc e betwee n th e prio r  knowledg e organizatio n o f  th e 
beginne r  an d th e advance d subject s lie s i n th e relationshi p 
a m o ng th e goal ,  th e necessar y action s t o attai n th e goal ,  an d 
th e obtaine d outcom e (Trabass o &  va n de n Broek ,  1985 ; 
Baude t & Denhiere ,  1991) .  Ou r  prediction s wer e base d o n th e 
assumptio n that :  (a )  fo r  advance d subjects ,  th e goa l  an d th e 
outcom e ar e direcd y an d strongl y associate d i n m e m o r y 
whil e th e action s necessar y t o attai n th e goa l  ar e 
subordinated ;  (b )  fo r  intermediat e subjects ,  th e goa l  an d th e 
outcom e ar e loosel y connected ,  an d th e outcom e i s  mor e 
relate d t o th e action s the y nee d t o reac h th e goal ;  (c )  fo r 
beginne r  subjects ,  th e typ e o f  relationshi p the y establis h 
a m o ng th e goal ,  th e outcome ,  an d th e action s varie d 
accordin g t o thei r  otde r  i n th e text .  Give n thes e assumptions , 
we expecte d a n effec t  o f  prio r  knowledg e structur e o n 
encodin g an d o n retrieva l  o f  information .  I n ou r  study ,  w e 
therefor e focuse d o n inpu t  activitie s a s measure d b y th e 
readin g time s o f  th e differen t  typ e o f  sentence s -  goal , 
actions ,  an d outcome — a s wel l  a s outpu t  estimate d b y th e 
retrieva l  o f  thi s informatio n i n m e m o r y .  Thi s wa s don e wit h 
a prime d recognitio n task ,  wit h eithe r  a  goa l  o r  a  contro l 
sentenc e a s primes ,  an d eithe r  outcom e o r  actio n sentenc e a s 
target s ( M c K o o n &  Ratcliff ,  1992 ;  va n de n Broe k &  Lorch , 
1993) . 

Simulation s carriedou t  wit h th e Construction-Integratio n 
model  an d presente d afte r  th e experimenta l  investigatio n w o e 
ru n t o accoun t  fo r  th e effec t  o f  prio r  knowledg e structur e o n 
th e retrieva l  o f  informatio n (Kintsch ,  1998) .  Accordin g t o 
th e Construction-Integratio n model ,  knowledg e i s rep-esented 
as a n associativ e network ,  th e node s o f  whic h ar e concept s 
and propositions .  Tex t  i s  processe d i n cycle s roughl y 
correspondin g t o a  sentence ,  an d tw o phases ,  constructio n 
an d integration ,  ar e involve d i n sentenc e comprehension .  Th e 
constructio n phas e take s as  inpu t  a  seri e o f  concept s an d 
propositions . 
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As a n exiuiiple ,  th e sentence : 

Selec t  th e paragrap h t o h e printed , 

wrresptmd s t o th e followin g propositions : 
PI  Paragrap h 

P2 TOBEPRINTED [P I  J 
P 3  SELEC T [PI ] 

Proposition s areconnectedeachothe r  biisc d o n referentia l 
coherenc e (Tapier o &  Denhî re ,  1995) :  th e propositio n 2 , 
lik e th e propositio n 3  wil l  b e connecte d t o th e propositio n 
1 Th e integratio n phas e i s characterize d b y a  proces s o f 
diffusio n o f  th e activation ,  reinforcin g th e proposition s 

appropriat e t o th e contex t  an d inhibitin g an d deactivatin g th e 
irrelevan t  elements .  Tlii s  result s i n a  memor y representatio n 
tha t  i s  locall y an d globall y wel l  structured ,  an d tha t  ca n b e 
represente d a s a  coheren t  propositiona l  network .  Fro m tlii s 
representation ,  a  reader  ca n recognize  sentences ,  answe r 
questions ,  an d s o on . 

Experiment 

We assum e tha t  reading  an d prime d recognitio n time s shoul d 
be shorte r  fo r  advance d tha n fo r  mtermediates ,  wit h thos e d " 
beginner s subject s bein g th e longest .  W e furthe r  expec t  a n 
interactio n betwee n prio r  knowledg e an d targe t  typ e fo r  th e 
goal  prime d recognitio n times :  Fo r  advance d an d intermediat e 
subjects ,  i t  shoul d tak e longe r  t o recognize  th e action s tha n 
t o recognize  th e outcome ,  thi s differenc e bein g greate r  fo r 
advance d tha n fo r  intermediates ;  fo r  beginne r  subjects , 
withou t  prio r  rele \  an t  knowledge ,  th e targe t  recognitio n tim e 
wil l  b e a  functio n o f  th e tex t  surfac e distanc e betwee n th e 
prim e goa l  an d th e targe t  (actio n 1  <  actio n 3  <  outcome) . 
We expec t  a  large r  goa l  primin g effec t  fo r  beginne r  tha n fo r 
intermediat e subjects ,  an d fo r  intermediate s tha n fo r  advance d 
subjects .  Fo r  advance d subjects ,  th e recognitio n time s wil l 
be th e sam e fo r  bot h goa l  an d contro l  prime s becaus e thes e 
tw o type s o f  pnm e equall y affec t  th e reactivatio n o f  th e 
subjects'ejMsodi c goa l  suiictur e (Ericsso n &  Kintsch ,  1995) . 

Method 

Participants 
Fift }  fou r  student s fro m Montpellie r  (France )  participate d i n 
th e experimen t  The y differe d i n thei r  knowledg e o f  th e tex t 
edito r  Wor d an d th e spreadshee t  Excel :  1 8 wer e begiimers ,  1 8 
wer e intermediates ,  an d 1 8 wer e advance d users .  Al l 
participant s rea d an d recognize d si x texts .  The y wct c 
assigne d t o on e o f  th e thre e group s accordin g t o thei r  prio r 
knowledge ,  mesure d b y thei r  score s obtaine d i n a 
questionnair e designe d t o tes t  thei r  knowledg e o f  Wor d an d 
Excel . 

Material 
Si x procedura l  text s wer e constructed :  thre e describin g th e 
use o f  W a d ™ an d thre e desaibin g th e us e o f  ExceF"̂ .  Eac h 
tex t  wa s compose d o f  thre e sequences ,  eac h sequenc e 
containe d a  goal ,  fou r  orderedactions ,  an d a  outcom e alway s 
presente d i n thi s order . 

An exampl e o f  tex t  i s  presente d below . 

To prin t  a  paragraph ,  i t  i s  necessar y t o perfor m th e followin g 
thre e sequence s o f  actions . 
Sequenc e 1 
Selec t  th e paragrap h t o b e printe d 

Positio n th e curso r  at-on e extremit y o f  th e paragrap h 
Pres s th e mous e butto n 
Plac e th e curso r  a t  th e othe r  extremit y 
Pres s simultaneousl y th e "Shift "  ke y an d th e mous e butto n 
The paragrap h appear s i n video-inverte d typ e 
Sequenc e 2 
Selec t  th e "Print... "  command 

Positio n th e curso r  o n th e "File "  men u 
Keep th e finge r  presse d o n th e mous e butto n 
Choose th e "Print... "  command 
Releas e th e mous e butto n 
The "Print "  dialo g bo x appear s o n th e scree n 
Sequenc e 3 

Prin t  th e paragrap h 
Type th e desire d numbe r  o f  copie s o n th e keyboar d 
Put  a  quotatio n i n th e optio n butto n "  Prin t  selectio n only " 
wit h th e mous e 
Positio n th e curso r  o n "OK " 
Pres s th e mous e butto n 
Word throw s th e impressio n o f  th e paragrap h 

The sentences to be recognized were preceded either by a 
goal  prim e sentence ,  suc h a s "Selec t  th e paragrap h t o b e 
printed, "  o r  b y a  contro l  prim e sentence ,  suc h a s "Remember 
thi s text "  Th e tru e target s coul d b e th e actio n 1 ,  th e actio n 
3,  o r  th e outcom e o f  th e sequences .  Twelv e pair s d 
sentence s wer e presente d afte r  eac h tex t  reading ,  6  tru e target s 
and 6  fals e targets .  Fou r  comprehensio n question s wo e 
constructe d t o mak e sur e tha t  subject s rea d i n orde r  t o 
understand . 

Procedure 
Each subjec t  readal l  si x texts .  Afte r  readin g a  text ,  presaite d 
one sentenc e a t  th e tim e sel f  paced ,  subject s performe d th e 
prime d recognitio n tas k an d answere d fou r  comprehensio n 
questions . 

Results 

Reading time 
The repeate d measure s A N O VA conducte d o n th e readin g 
time s pe r  wor d reveale d a  marginall y significan t  effec t  d " 
prio r  knowledge ,  Fi(2,51 )  =  2.77 .  p  <  .07 ;  ̂2(2,150 )  = 

74.08 ,  p  <  .01 ,  mainl y indicatin g tha t  th e averag e reading 
tim e wa s significantl y longe r  fo r  beginne r  subject s { M =  38 8 
ms)  tha n fo r  intermediat e ( M =  35 4 ms )  an d advance d 
subject s ( M =  32 3 ms) ,  Fi (  1.51 )  =4.29 ,  p  <  .05 ;  F2(IA50 ) 

= 106.23 ,  p < .01 . 
Prime d recognitio n 
Two 3 x 2 x 3 analyse s o f  varianc e o f  ye s response s wo e 
conducted :  on e fo r  th e correc t  recognitio n tim e pe r  word ,  an d 
one fo r  th e recognitio n errors .  Prio r  knowledg e wa s use d a s a 
betwee n facto r  (beginners ,  intermediates ,  an d advanced) ,  an d 
bot h Prim e (goa l  an d control) ,  an d Targe t  (outcome ,  actio n 
1,  an d actio n 3 )  a s withi n factors . 
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Whil e th e effec t  o f  prio r  knowledg e wa s no t  significan t 
fo r  recognitio n errors ,  th e m e a n recognitio n tim e wa s 
significantl y shorte r  fo r  th e beginner s tha n fo r  tli c  othe r 
subject s (  M =  25 5 m s v s h 4 =  33 4 m s ) ,  Fi(1.51): = I K 5') ,  p 

< .01 ;  ̂2(1,20) = 147.65 .  E < 01 . 

The interactio n o f  knowledg e an d targe t  wa s significan t 
fo r  recognitio n times ,  an d mainl y indicate d tha t  th e differenc e 
i n recognitio n tim e betwee n th e outcom e an d th e tw o othe r 
target s wa s smalle r  fo r  beginne r  subject s tha n fo r  th e tw o 
othe r  groups .  Fi(1.102 )  =  7.38 ,  p  <  .01 ,  ̂ 2(1,20 )  =  5.95 ,  p 

< .01 .  an d i t  wa s smalle r  fo r  intermediat e tha n fo r  advance d 
subject s Fi(1.102 )  =  3.79 .  p  <  .05 .  ̂2(1,20 )  =  3.58 .  p  < 

.05 ,  wherea s th e actio n 1  an d th e actio n 3  di d no t 
significantl y diffCT . 

The Knowledg e b y Targe t  b y Prim e interactio n wa s 
significan t  i n th e subjec t  analysi s Fj(4,102 )  =  3.06 ,  p  < 

.02 ,  andmarginall y significan t  i n th e ite m analysi s  ̂ 2(4,20 ) 

= 2.37 ,  p  <  .0 9 (se e Tabl e 1) .  Thi s interactio n mainl y 
indicate d a  goa l  primin g effec t  o n actio n 3  fo r  intermediates , 
and a  goa l  primin g effec t  o n actio n 1  fo r  advanced .  Fo r  eac h 
knowledg e group ,  analyse s showe d th e followin g results : 

Fo r  beginners ,  th e Prim e b y Targe t  interactio n wa s 
significant ,  F i ( 2 M )  =  3.62 .  p  <  .05 ;  ̂ 2(2,10 )  =  4.87 .  p  < 

.05 .  an d indicate d tha t  th e differenc e betwee n goa l  an d contro l 
condition s wa s greate r  fo r  th e actio n 1  tha n fo r  bot h th e 
outcom e an d th e actio n 3 .  Fj(1.34 )  =  6.88 .  p  <  .05 ; 

^2(1.10 )  =  9.53 .  p < .01 .  Th e actio n 1  wa s faste r  recognize d 

tha n th e tw o othe r  target s onl y whe n th e prim e wa s th e goal . 
Fo r  intermediates ,  th e Prim e b y Targe t  interactio n 

was no t  significant .  Although t  th e recognitio n time s o f  th e 
thre e target s di d no t  significantl y var y a s a  functio n o f  th e 
natur e o f  th e prime ,  th e outcom e an d actio n 1  target s wer e 
faste r  recognize d tha n th e actio n 3 ,  Fj(1.34 )  =  8.54 .  p < .01 ; 

'F2(1.10 )  =  3.86 ,  p < . 0 8 . 

Fo r  advanced ,  th e Prim e b y Targe t  interactio n wa s 
als o no t  significant .  Targe t  effec t  showe d tha t  th e outcom e 
targe t  wa s significand y faste r  recognize d tha n bot h th e actio n 
1 an d th e actio n 3 ,  Fi(l,34 )  =  35.04 .  p  <  .01 ;  ̂2(1,10 )  = 

15,28 ,  p  <  .01 .  tha t  didno t  differ . 

Table 1: Mean recognition time of the three true targets as a 
functio n o f  th e prim e an d o f  th e prio r  knowledge . 

Prior knowledge 

Goal  prim e 
Actio n 1 
Actio n 3 
Outcom e 

Beginner s 

230 
2 M 
250 

Intermediate s 

345 
344 
317 

Advance d 

335 
360 
286 

Contro l  prim e 
Actio n 1  27 9 
Actio n 3  26 7 
Outcom e 25 2 

32 5 
38 9 
33 2 

34 4 
34 5 
29 8 

Discussio n 

rii e iuialysi s showe d tha t  subject s wit h differen t  leve l  a [ 
prio r  knowledg e diffe r  regardin g t o readin g time s an d t o ye s 

recognitio n time s bu t  no t  regardin g t o ye s recognitio n error . 
hideed ,  w e observe d tha t  th e readin g tim e wa s th e shortes t  fo r 
th e advanced ,  an d th e longes t  fo r  th e begiimer s wherea s th e 
recognitio n tim e o f  th e tru e targe t  wa s shorte r  fo r  th e 
beginner s tha n fo r  th e intermediat e an d advancedsubjects . 

Consisten t  wit h ou r  hypothesis ,  th e prio r  knowledg e b y 
targe t  interactio n wa s significant ,  an d mainl y indicate d tha t 
th e differenc e betwee n th e outcom e an d th e action s wa s 
smalle r  fo r  th e beginne r  subject s tha n fo r  th e othe r 
knowledg e groups ,  an d wa s smalle r  fo r  intermediate s tha n f w 
advance d 

Th e significan t  Conditio n b y Targe t  b y Knowledg e 
interactio n demonstrate d a  goa l  primin g effec t  o n th e 
recognitio n time s o n th e action s 1  an d 3  bu t  n o goa l 
primin g effec t  o n th e recognitio n tim e o f  th e outcome , 
whic h i s consisten t  wit h ou r  assumption .  A s w e predicted , 
th e separate d analyse s indicate d tha t  th e relationshi p subject s 
wit h differentlevel s o f  knowledg e establishe d a m o n g a  goal , 
th e action s an d th e obtaine d outcom e differed .  Th e beginne r 
subject s recognize d faste r  actio n 1  clos e t o th e goa l  i n th e 
surfac e structur e tha n th e othe r  target s (actio n 3  an d 
outcome )  whe n th e prim e wa s th e goal ,  wherea s th e 
intermediat e an d advancedsubject s alway s recognize d fastes t 
th e outcom e (whic h wa s distan t  fro m th e goa l  i n th e surfac e 
structure) ,  fo r  al l  primin g conditions . 

Simulations 

Simulation s carrie d ou t  wit h th e Construction-Integratio n 
model  (Kintsch .  1998 )  wer e use d t o reproduc e th e 
recognitio n results .  Thes e simulation s ar e base d o n th e 
assumptio n tha t  th e reader s use d referentia l  coherence  t o 
construc t  textbas e representatio n (Tapier o &  Denhiere .  1995 ) 
and tha t  difference s i n recognitio n performanc e betwee n 
beginne r  an d advancedsubject s wer e du e t o th e activatio n d 
differen t  prio r  knowledg e structures :  a  temporal-causa l 
networ k fo r  beginner s an d a  goa l  hierarch y fo r  advance d 
users .  Ou r  mai n purpos e wa s t o simulat e th e effec t  o f  prio r 
knowledg e structur e o n th e elaboratio n o f  a n episodi c 
structur e durin g readin g an d o n th e retrieva l  o f  store d 
information . 

Th e firs t  ste p involve d i n th e simulation s wa s t o 
construc t  a  networ k o f  th e textua l  representiona l  unit s an d 
thei r  interrelations .  Th e secon d ste p wa s t o elaborat e a  prio r 
knowledg e networ k assume d t o represen t  th e prio r 
knowledg e structur e o f  begiimer .  intermediat e an d advaixs d 
subjects .  I n th e begiime r  knowledg e network ,  th e goal ,  th e 
action s an d th e outcom e o f  eac h sequenc e ar e relate d 
accordin g t o thei r  orde r  i n th e text ,  wherea s i n th e advance d 
network ,  th e goa l  an d th e outcom e ar e strongl y an d direcd y 
associate ,  an d action s subordinat e (se e figure s 1  an d 2) .  I n 
th e intermediat e network ,  th e goa l  an d th e outcom e ar e 
loosel y connecte d an d th e action s ar e relate d t o th e outcom e 
accordin g t o thei r  presentatio n orderi n th e text . 
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Figur e 1 :  Networi c o f  th e sequenc e 1  o f  a  tex t  wit h beginne r 
prio r  k n o w l e d g e network . 
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Figur e 2 :  Networ k o f  th e sequenc e 1  o f  a  tex t  wit h advance d 
prio r  knowledg e network . 

We postulate that during comprehension textbase 
element s ma y retriev e element s o f  th e knowledg e net . 
Indeed ,  a t  eac h processin g cycle ,  w e linke d prio r  knowledg e 
nodes t o th e correspondin g textbas e nodes .  Thes e knowledg e 
nodes wer e linke d t o thos e o f  th e textbas e accordin g t o th e 
assumptio n tha t  thi s knowledg e acces s i s no t  resourc e 
consumin g (Ericsso n &  Kintsch ,  1995) .  Separat e readin g 
simulation s wer e performe d fo r  th e beginner ,  th e 
intermediate s an d th e advancedsubjects .  Th e numbe r  o f  link s 
create d betwee n th e textbas e an d th e prio r  knowledg e 
network s wa s th e sam e fo r  eac h knowledg e grou p (n=6) .  We 
di d simulation s i n orde r  t o obtai n a n activatio n valu e i n lon g 
ter m memor y fo r  eac h node .  Thi s valu e represente d th e 
weigh t  i n memor y o f  th e concep t  o r  o f  th e proposition . 

To simulat e th e retrieva l  o f  informatio n wit h th e 
C(Mistruction-Integratio n model ,  w e linke d a  tes t  nod e t o th e 
textbase .  Th e tes t  nod e include d th e appropriat e prime ,  th e 
goal  o f  th e sequence ,  an d a  target ,  eithe r  th e action s ( 1 o r  3 ) 
or  th e outcome .  A  serie s o f  9  retrieva l  simulation s fo r  eac h 

knowledg e grou p wa s run :  3  fo r  eac h o f  th e thre e tex t 
sequences ,  an d targe t  type s (actio n 1 ,  actio n 3 ,  outcome) . 
Thus ,  w e obtaine d activatio n value s fo r  eac h targe t  o f  eac h 
sequence :  outcome ,  actio n 1  an d actio n 3 . 

We correlate d ou r  recognitio n tim e wit h th e activatio n 
value s obtaine d wit h th e Kintsch' s construction-integratio n 
model .  Th e activatio n value s obtaine d ar e i n goo d quahtativ e 
agreemen t  wit h th e experimenta l  data ,  excep t  fo r  intermediat e 
subjects .  Th e spearma n ran k correlation s betwee n targe t 
activatio n valu e an d recognitio n tim e wa s significan t  fo r 
beginne r  subject s (T s (9 )  =  .65 ,  g  <  05) ,  an d fo r  advance d (i ^ 

(9 )  =  .8 3 2  <  .02) ,  bu t  wa s n o significan t  fo r  th e 

intermediate s (i s =  o) -

Conclusion 

The purpos e o f  thi s experimen t  wa s t o investigat e th e 

relationshi p reader s wit h differen t  level s o f  prio r  knowledg e 
constructe d betwee n procedura l  tex t  elements .  I t  wa s assume d 
tha t  th e differenc e i n prio r  knowledg e organizatio n d 
begiimer ,  intermediat e an d advance d subject s wer e mainl y 
cause d b y difference s i n th e relationship s amon g th e goal , 
th e actions ,  an d th e outcome ,  an d tha t  thes e relationships , 
reflectin g organizatio n o f  knowledg e i n memory ,  delennine d 
th e readin g time s an d th e retrieva l  o f  information .  Ou r 
result s suppor t  thi s assumption . 

The analysi s o f  th e prime d recognitio n result s showe d 
tha t  fo r  beginners ,  th e targe t  recognitio n tim e varie d wit h th e 
surfac e distanc e betwee n th e prim e an d th e target ,  wherea s fo r 
th e advance d an d intermediat e subjects ,  th e outcom e wa s 
alway s faste r  recognize d tha n th e actions .  Thi s resul t 
suggest s tha t  th e begiimer s di d no t  establis h relatio n betwea i 
th e goa l  an d th e outcom e durin g reading ,  an d tha t  fo r 
intermediate s an d advance d subjects ,  th e outcom e wa s mor e 
availabl e i n memor y tha n th e actions .  Consisten t  wit h ou r 
mai n hypothesis ,  th e prio r  knowledg e organizatio n o f  th e 
beginner ,  intermediat e an d advance d subject s differe d i n th e 
relationshi p the y establishe d amon g th e goal ,  th e necessar y 
action s t o attai n th e goal ,  an d th e obtaine d outcome . 

However ,  contrar y t o ou r  expectations ,  th e beginner s 
recognize d tru e target s faste r  tha n th e tw o othe r  groups ,  th e 
mean mmibe r  o f  error s bein g equa l  fo r  th e thre e groups .  Ou r 
interpretatio n i s tha t  th e answer s o f  th e beginner s wer e 
mairil y  base d upo n th e surfac e feature s o f  th e tex t  (whic h 
was sufficien t  fo r  thes e simpl e texts) ,  wherea s answer s o f 
bot h th e intermediat e an d th e advance d subject s wer e base d 
on a  deepe r  conceptua l  understanding . 

Finally ,  w e demonstrate d tha t  th e Construction -
Integratio n mode l  propose d b y Kintsc h (1998 )  ca n b e use d t o 
tes t  hypothese s concernin g th e effec t  o f  prio r  knowledg e 
structur e o n th e elaboratio n o f  a n episodi c menta l 
representatio n an d o n retrieval . 

To conclude ,  understandin g th e interactio n amon g prio r 
knowledg e structures ,  tex t  feature s (Kintsch ,  1994 )  o r  tex t 
structure s (Caillie s &  al. ,  1997) ,  an d comprehensio n 
measure s (McNamara,  Kintsch ,  Songe r  &  Kintsch ,  19% ; 
McNamara an d Kintsch ,  1996 )  i s fundamenta l  fo r  a 
theoretica l  accoun t  o f  tex t  comprehension .  Th e 
Construction-Integratio n mode l  propose d b y Kintsc h (1988 , 

206 



1998 )  ca n provid e a  framewor k t o approac h thes e 
interactions . 
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