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Abstrac t 

The purpose of this paper is to compare the 
result s o f  adults '  performance s i n cued-recal l  an d 
recognitio n o f  expositor y text s wit h th e result s 
of  simulation s derive d fro m th e construction -
integratio n mode l  propose d b y Kintsc h (1988 . 
1990) .  I n th e cue d recal l  task ,  w e manipulate d 
thre e parameters :  th e weight s o f  th e connexion s 
i n th e net ,  th e siz e o f  th e short-ter m memor y 
buffe r  an d th e representations  o f  th e sentenc e 
used a s a  cue .  Th e mai n result s sho w tha t  w e 
need t o simulat e th e macroprocessin g an d th e 
pri w knowlegd e o f  th e learner s t o b e abl e t o 
increas e th e simulations .  I n th e recognitio n 
task ,  w e simulat e th e representation  o f  4  level s 
(surfac e syntacti c variation ,  clos e semanti c 
variation ,  inferenc e an d distan t  semanti c 
variatio n referring  t o th e sam e situatio n mode l 
tha n th e text )  usin g differen t  connexio n weight s 
functio n th e deca y o f  th e memor y trace .  Th e 
mai n results  sho w th e necessit y t o tak e int o 
accoun t  thes e level s t o explai n th e subjects ' 
cognitiv e processe s involve d i n a 
comprehension/memcM-izatio n task .  Fo r  bot h 
experiments ,  th e activatio n value s obtaine d 
cOTTectl y fit  th e hierarch y o f  th e experimenta l 
data . 

Introductio n 

In contrast with expectation-based models of 
comprehension ,  th e construction-integratio n 
model  propose d b y Kintsc h (1988 ,  1990 )  i s 
strictl y bottom-u p an d doesn' t  us e pre-store d 
schemat a o r  'smart "  rule s fo r  controllin g th e 
proces s o f  comprehension .  Accordin g t o thi s 

model ,  readin g a  tex t  leads ,  i n additio n t o th e 
activatio n o f  th e "correct "  representation s t o th e 
activatio n o f  no n relevant ,  redundant ,  an d eve n 
contradictor y information ,  whic h wil l  be ,  durin g 
a secon d phase ,  desactivate d b y a  relaxatio n 
connectionnis t  process .  W e teste d thi s mode l  o f 
cognitiv e architectur e wit h tw o tasks : 
immediat e cue d recal l  an d recognitio n followin g 
th e readin g o f  a n expositor y tex t  an d w e 
examine d ho w th e simulation s fi t  th e 
experimenta l  data . 

C u e d recal l  tas k 

In the cued recall experiment, we study the 
influenc e o f  prio r  knowledg e o n th e learnin g an d 
transfe r  b y adults .  3 2 student s o f  th e Universit y 
of  Colorad o i n Boulde r  participate d i n thi s 

experiment̂ .  Accordin g t o thei r  majo r  (biolog y 
or  psychology) ,  the y wer e assigne d t o tw o 
group s o f  1 6 subjects :  expert s an d novices .  Th e 
structur e o f  th e domai n knowledg e consiste d i n 
4 instanciation s o f  th e sea-anima l  category :  tw o 
exemplar s o f  sea-mammal s "Dolphin "  an d 
"Manatee" ,  an d tw o categorie s o f  se a animal s 
"Fish "  an d "Sea-mammal" .  4  text s referring  t o 
th e 4  domain s presente d abov e hav e bee n 
constructed :  "Manatee "  (Tex t  1) ,  "Dolphin " 
(Tex t  2) ,  "Sea-mammal "  (Tex t  3) ,  an d "Fish " 
(Tex t  4) ,  eac h tex t  bein g structure d wit h thre e 
level s o f  macrostructure .  On e wed c afte r  readin g 

^ We are indebted to Professeur Walter Kintsch 
who provide s u s th e fund s necessar y t o perfor m 
thi s experiment . 

1000 



one o f  th e 4  text s o n th e se a animals ,  al l  th e 
subject s ha d t o rea d th e tex t  "Manatee "  an d t o 
recall  "al l  tha t  the y remember  abou t  th e youn g 
manatee" .  Th e instruction s wer e give n orall y 
and th e cued-recal l  tas k laste d 1 0 minutes . 

I n thi s paper ,  w e wil l  focu s o n onl y 
one mai n aspec t  o f  thi s research :  i n whic h 
exten t  th e simulation s performe d fi t  th e 
experimenta l  dat a o n th e cue d recal l  o f  th e 
transfe r  tex t  "Manatee "  (precede d b y 4  differen t 
learnin g texts :  "Manatee" ,  "Dolphin" ,  "Sea -
manunal"an d Tish" ) 
Parameters .  Thre e parameter s wer e 
manipulated :  th e weight s o f  th e connexion s i n 
th e net ,  th e siz e o f  th e short-ter m memor y 
buffe r  an d th e representations  o f  th e sentenc e 
used a s a  cue . 
Weight s o f  th e connexions .  Th re e 
system s o f  weight s hav e bee n used :  p i  (1,0) ;  1 
fo r  a  on e ste p connexion ,  0  fo r  othe r 
connexion s ;  p 2 (.9 ,  .5 ,  0 )  ;  . 9 fo r  a  on e ste p 
connexion ,  . 5 fo r  a  tw o step s connexion ,  0  fo r 
othe r  connexion s :  p 3 (.9 ,  .7 ,  .3 ,  0 )  ;  . 9 fo r  a 
one ste p connexion ,  . 7 fo r  a  tw o step s 
connexion ,  . 3 fo r  a  thre e step s connexio n an d 0 
fo r  othe r  connexions .  W e postulate d a  greate r 
connexit y i n th e networ k fo r  th e expert s tha n 
fo r  th e novices ,  s o th e correlation s betwee n 
simulation s an d recal l  wil l  b e hierarchize d a s 
follow :  p3>p2>pl . 
Siz e o f  th e short-ter m memor y buffer . 
We chos e 2  value s fo r  th e paramete r  s :  s  =  1  an d 
s =  3 ,  W e assum e tha t  th e capacit y o f  short -
ter m memor y var y a s a  functio n o f  th e prio r 
knowledg e o f  th e learne r  an d that ,  fo r  th e 
experts ,  th e correlation s betwee n simulation s 
and recal l  wil l  b e highe r  fo r  s  =  3  tha n fo r  s  =  1 . 
The reverse  wa s expecte d fo r  th e novices . 
The representation s o f  th e cue .  Fou r 
representations  o f  th e sentenc e "Recal l  al l  tha t 
you remember  abou t  th e youn g manatee "  hav e 
been used .  I n th e firs t  on e (il) ,  th e cu e wa s 
represented  b y on e tex t  bas e propositio n (P24 . 
Y O U N G [ P l ] ,  Pl = Manate e (x)) .  T h e 
activatio n valu e o f  thi s propositio n wa s 
systematicall y se t  t o 1  fo r  eac h iteratio n u p t o 
stabilizatio n o f  th e net .  I n th e secon d on e (12) , 
th e cu e wa s represente d b y 2  tex t  bas e 
proposition s (P24 .  Y O U N G [ P l l ,  Pl = 
Manate e (x )  an d P33 . 
YOUNGSTER[Pl]) .  Th e activatio n value s 
of  thes e tw o proposition s wer e systematicall y 
set  t o O.S O fo r  eac h iteratio n u p t o stabilizatio n 
of  th e net .  I n th e thir d on e (13) ,  th e cu e wa s 
represente d b y 2  tex t  bas e proposition s (P2 4 an d 
P33 plu s th e onl y necessar y inferenc e generate d 
i n th e tex t  ( R E F E R E N CE [P24 : 
YOUNG[Pll,P33:YOUNGSTER[PlJ]) . 
Finally ,  i n th e fourt h representatio n (i4) ,  th e 
cue wa s represented  b y 3  tex t  bas e propositions : 
P24,  P33 ,  plu s P3 2 (P32 .  M O T H E R [ P 3 3, 
PI]) .  Fo r  bot h th e thir d an d th e fourt h 
representations,  a n activatio n valu e o f  0.3 3 wa s 

assigne d t o eac h propositio n o f  th e cu e 
sentence . 

Result s 

The correlations between the simulations and 
th e subjects '  performance s sho w fou r  mai n 
results: 
1.  Fo r  th e 4  groups ,  highe r  correlation s wer e 
obtaine d fo r  th e novice s tha n fcM '  th e expert s 
(.4 0 vs .  .32 ,  i n average) ,  th e correlation s value s 
var y betwee n .3 5 an d .48 ,  fo r  th e novices , 
betwee n .1 0 an d .4 4 fo r  th e experts ,  wit h th e 
lowes t  correlation s fo r  th e interferenc e grou p 
(Fish-Manatee) .  Th e prio r  learnin g o f  th e fis h 
charactmstic s interfer e wit h th e learnin g o f  th e 
Manate e characteristics ,  an d thi s interferin g 
effec t  i s  mor e impcMtan t  fo r  th e experts . 
2.  pl(l ,  0 )  an d p 3 (.9 ,  .7 ,  .3 ,  0 )  le d t o highe r 
correlation s tha n p 2 (.9 ,  .5 ,  0) :  .3 8 an d .4 0 vs . 
.33 . 
3.  N o differenc e betwee n expert s an d novice s 
and betwee n th e tw o size s o f  th e short-ter m 
memOTy buffe r  wa s observed . 
4.12 ,  1 3 an d 1 4 le d t o highe r  correlation s tha n 
il . 

Conclusion s 

These correlations are lower than those obtained 
wit h narrativ e texts .  W e kno w tha t  prio r 
knowledg e pla y a n importan t  rol e i n th e 
comprehensio n an d memorizatio n o f  expositor y 
texts ,  therefor e w e postulat e tha t  i t  i s  necessar y 
t o simulat e th e macroprocessin g o f  th e tex t  an d 
th e prio r  knowlegd e o f  th e learner s t o increas e 
th e ccMTelations . 

Recognitio n tas k 

The goal of this second experiment is to study 
th e recognitio n o f  a n expositor y tex t  b y adult s 
and t o exten d th e construction-integratio n mode l 
propose d b y Kintsc h (1988 ,  1990 )  t o th e 
simulatio n o f  th e recognitio n o f  si x type s o f 
statements .  W e mak e th e assumptio n tha t 
readin g a  tex t  lead s a  subjec t  t o construc t 
differen t  level s o f  representation :  th e surfac e 
structure ,  th e syntacti c structure ,  th e loca l  an d 
globa l  semanti c structur e (th e micro -  an d 
macrosuiicture )  an d th e situatio n model .  Relate d 
t o thes e levels ,  w e constructe d si x type s o f 
statement s t o b e recognized :  verbati m (verb) , 
syntacti c surfac e variatio n (ssv) ,  clos e semanti c 
variatio n (paraphrase :  csv) ,  inferenc e (inO . 
distan t  semanti c variatio n dealin g wit h th e 
situatio n mode l  referrin g t o th e tex t  (mdsv) , 
distan t  semanti c variatio n dealin g wit h a n othe r 
situatio n mode l  tha n th e on e referrin g t o th e 
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tex t  (odsv) .  W e suppos e tha t  thes e differen t 
statement s t o b e recognize d wil l  infor m u s o n 
th e mnemoni c trace s associate d t o th e 
representatio n o f  thes e differen t  level s an d o n 
th e differentia l  forgettin g o f  thes e trace s relate d 
t o thes e levels .  4  group s o f  2 6 psycholog y 
student s rea d a  tex t  untitle d "Manatee" .  Thi s 
tex t  wa s compose d b y a n introductio n ( 3 
sentences) ,  a  firs t  topi c o n "Breathing "  (1 0 
sentences) ,  a  secon d topi c o n "Reproduction " 
(1 0 sentences )  an d a  conclusio n ( 3 sentences) . 
The recognitio n tas k onl y deal t  wit h th e topi c 
"Reproduction" . 
Th e reproductio n o f  th e manatee .  W e 
presen t  belo w th e 1 0 sentence s dealin g wit h th e 
"RqjToductio n o f  th e Manatee" . 
1.  Th e manate e femal e ha s a  singl e pai r  o f 
mammary gland s attache d t o th e ches t 
2.  Th e rq)roductio n perio d fo r  a  manate e last s 
fro m apri l  t o augus t 
3.  Th e gestatio n perio d fo r  a  manate e last s si x 
months . 
4.  th e mothe r  giv e birt h i n th e wate r  t o onl y 
one young . 
S.  Th e mothe r  pushe s it s youngste r  t o th e 
surfac e o f  th e wate r  an d permit s hi m t o breathe . 
6.  Th e mothe r  suckle s it s youngste r  durin g 
eightee n months . 
7.  Th e youngster' s sucklin g i s don e a t  th e 
surfac e o f  th e water . 
8.  A t  birth ,  th e manate e weigh s i n averag e 6 0 
pounds . 
9.  Th e ski n o f  th e youn g manatee ,  pin k i n 
colcH- ,  i s  bare . 
10.  Th e youn g manate e become s a n adul t  a t  th e 
age o f  thre e years . 
The statemen t  t o b e recognized .  Fo r  eac h 
tex t  sentence ,  w e constructe d 2* 6 type s o f 
statement s t o b e recognize d 
1.  Verbati m (verb ) 
1.  Th e gestatio n perio d fo r  a  manate e last s si x 
months . 
2.  Th e youn g manate e become s a n adul t  a t  th e 
age o f  thre e years . 
2.  Surfac e syntacti c variatio n (ssv ) 
1.  Fro m apri l  t o august ,  last s th e reproductio n 
poio d fo r  a  manatee . 
2.  Pin k i n color ,  th e ski n o f  th e youn g manate e 
i s bare . 
3.  Clos e semanti c variatio n (csv ) 
1.  Th e manate e femal e give s lif e t o a  singl e 
youngste r  i n th e water . 
2.  Th e mea n weigh t  o f  th e ne w bo m manate e i s 
aroun d 6 0 pounds . 
4.  inferenc e (in O 
1,  A t  birth ,  th e manate e ha s t o b e pushe d a t  th e 
surfac e o f  th e wate r  t o breathe . 
2.  Th e youngste r  manate e i s feedin g b y it s 
mother . 
5.  Manate e distan t  semanti c variatio n 
(mdsv ) 
1.  Th e manate e femal e ha s tw o pair s o f 
mammals attache d t o th e pectora l  limbs . 

2.  Th e manate e femal e wean s it s youngster s on e 
mont h afte r  th e birth . 
6.  Othe r  distan t  semanti c variatio n 
(odsv ) 
1.  Th e childre n enjo y th e sho w o f  th e sea-lio n 
balancin g a  bal l  o n it s nose . 
2.  Hange d b y thei r  legs ,  upsid e down ,  th e ba t 
get s ou t  durin g th e night . 

Result s 

The recognition time 

0.8 ' 

0.6 -

Figur e 1 :  Recognitio n tim e (cs. )  o f  th e differen t 
statement s t o b e recognized .  FLegend :  VER B = 

Verbati m ;  SS V =  Syntacti c Surfac e Variatio n ; 
C SV =  Clos e Semanti c Variatio n ;  IN F = 
Inferenc e ;  M D SV =  Distan t  Semanti c Variatio n 
referrin g t o th e Manate e ;  O D SV =  Distan t 
Semanti c Variatio n referrin g t o a n Othe r 
animal] . 

The correct responses 

0.8--V--! -

Figur e 2 :  Correc t  response s o f  th e differen t 
statement s t o b e recognized .  fLegend :  V E R B = 

Verbati m ;  SS V =  Syntacti c Surfac e Variatio n ; 
C SV =  Clos e Semanti c Variatio n ;  IN F = 
Inferenc e ;  M D SV =  Distan t  Semanti c Variatio n 
referrin g t o th e Manate e ;  O D SV =  Distan t 
Semanti c Variatio n referrin g t o a n Othe r 
animal] . 
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Principle s o f  th e simulatio n 

In the simulations performed, we not only take 
int o accoun t  th e leve l  o f  th e loca l  semanti c 
structur e (th e propositions )  bu t  als o th e leve l 
referrin g t o th e surfac e structur e introduce d b y 
words .  W e assigne d a n initia l  weigh t  o f  1  fo r 
th e relation s betwee n th e proposition s an d th e 
words ,  an d betwee n th e words .  A  weigh t  o f  2 
relate s th e proposition s o f  th e tex t  base .  Thes e 
weight s o f  1  an d 2  ar e suppose d t o explai n th e 
difference s i n th e strength s betwee n th e 
mnemonic trace s o f  th e surfac e representatio n 
and thos e o f  th e semanti c structur e o f  th e text . 
For  th e Surfac e Syntacti c Variation ,  w e 
conside r  tha t  i t  differ s fro m th e verbati m 
statemen t  onl y b y th e orde r  o f  word s 
presentatio n i n th e sentenc e an d tha t  th e 
semanti c tex t  bas e i s identical .  A  weigh t  o f  - 3 
i s assigne d t o th e relatio n betwee n th e tw o 
orders ,  showin g tha t  th e activatio n o f  on e 
inhibit s th e activatio n o f  th e othe r  one .  Th e 
Clos e Semanti c Variatio n i s suppose d t o 
diffe r  fro m th e verbati m statemen t  onl y b y th e 
typ e o f  lexica l  items .  W e assigne d a  weigh t 
of  - 3 t o th e relatio n betwee n th e verbati m 
lexica l  item s ("Birt h manatee" ,  "T o weight" , 
and "I n average" )  an d th e clos e semanti c lexica l 
item s "New-bom" ,  "Weight" ,  an d "Around") . 
"Orde r  1 "  correspond s t o th e word s presentatio n 
orde r  i n th e verbati m statement ,  an d orde r  (x )  t o 
tha t  i n th e clos e semanti c variation .  A  weigh t 
of  - 3 i s assigne d t o th e relatio n betwee n thes e 
tw o orders .  W e notic e tha t  th e lexica l  ite m "6 0 
pounds "  refer s bot h t o th e verbati m statemen t 
and t o it s clos e semanti c variation .  Fo r  th e 
Inference ,  w e no t  onl y nee d t o includ e th e 
new lexica l  item s an d thei r  presentatio n orde r 
but  als o ne w proposition s t o explai n th e 
semanti c distanc e betwee n th e inferenc e an d th e 
verbati m statement .  A s fo r  th e inference ,  th e 
Distan t  Semanti c Variatio n referrin g 
t o th e Manatee ,  diffe r  fro m th e verbati m 
statemen t  b y th e typ e o f  lexica l  item s an d b y 
th e typ e o f  propositions . 

Results 

The figure 3 below presents the experimental 
dat a an d th e result s o f  th e simulations . 

Figur e 3 :  Probanilit y  o f  response s "yes "  a s a 
functio n o f  th e differen t  type s o f  statement s t o 
be recognized.[Legend :  th e whit e triangle s 
represen t  th e prediction s o f  th e mode l  an d th e 
blac k square s reia-esen t  th e experimenta l  data] . 

The hierarchie s obtaine d fo r  th e activatio n 
value s o f  th e simulatio n o f  th e differen t  type s o f 
statement s t o b e recognize d an d fo r  th e 
response s "Yes "  ar e almos t  identical .  Hierarch y 
of  th e response s " Y E S " : 
V E R B > S S V < C S V > I N F > M D S V > O D SV 
Hierarch y o f  th e activatio n value s 
V E R B < S S V > C S V > I N F > M D S V > O D SV 

Conclusio n 

The construction-integration model proposed by 
Kintsc h (1988 )  permit s u s t o formulat e precis e 
prediction s concernin g th e subjects ' 
representatio n an d Ui e processe s the y appl y i n 
cued-recal l  an d recognitio n tasks ,  i n th e stud y o f 
expositor y text s wit h adults .  Th e firs t 
consequenc e o f  th e extensio n o f  thi s mode l  i s  t o 
procee d t o mor e accurat e text s analyse s usin g 
th e representatio n o f  differen t  levels :  th e surfac e 
structure ,  th e syntacti c structure ,  th e loca l  an d 
globa l  semanti c structur e an d th e situatio n 
model .  Th e secon d consequenc e consist s i n th e 
psychologica l  relevanc e o f  th e adq)te d ̂jproach : 
we applie d th e sam e principle s fo r  al l  th e 
simulation s an d n o a d ho c procedur e hav e bee n 
used. 
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