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Modelin g Fre e Recal l 

Michae l  B.W .  Wolf e an d Walte r  Kintsc h 
Institut e o l  Cognitiv e Scienc e 

Universit y o f  Colorad o 
Boulder ,  C O 8030 9 

{mwol f e /  w k i n t s c h } @ c l i p r . c o l o r a d o . e d u 

In t roduct io n 

The goal of this project was to model the process of 
comprehensio n an d recal l  o f  narrativ e stories .  Cunently ,  n o 
singl e mode l  simulate s bot h th e comprehensio n proces s an d 
th e subsequen t  recal l  process . 

First ,  comprehensio n o f  th e narrativ e storie s wa s 
simulate d usin g th e Constructio n Integratio n mode l  o f 
Kintsc h (i n press) .  Thi s mode l  take s a s it s  inpu t  a 
propositionalize d representatio n o f  a  text ,  an d simulate s th e 
comprehensio n proces s i n a  serie s o f  cycles ,  resultin g i n a 
memory representatio n o f  th e text .  Next ,  th e fre e recal l 
model  o f  Gillun d an d Shiffri n (1984 )  wa s use d t o simulat e 
recal l  o f  fro m th e memor y structure s tha t  wer e th e resul t  o f 
th e comprehensio n process .  Recal l  i n thi s mode l  i s 
simulate d i n tw o phases .  I n th e firs t  phase ,  a n imag e i s 
sample d fro m th e memor y structur e base d o n th e associatio n 
strength s o f  th e image s t o eac h other .  Th e mode l  the n use s a 
recover y probabilit y  fo r  th e imag e t o determin e i f  th e ite m 
containe d withi n th e imag e ca n b e recovered . 

Recall Data 

Free recall data from two short narrative stories was 
collecte d fo r  3 2 subject s an d compare d t o th e performanc e o f 
th e simulations .  Subjec t  recal l  wa s code d i n comple x 
propositions ,  correspondin g t o th e leve l  o f  a  sentence ,  liies e 
recal l  dat a wer e compare d t o th e recal l  o f  comple x 
proposition s resultin g fro m 10 0 simulation s b y th e model . 

Simulations 

For these simulations, we are interested in examining the 
model  bot h i n term s o f  whic h proposition s ar e recalled ,  an d 
i n term s o f  th e orde r  o f  recall .  I n th e firs t  se t  o f 
simulations ,  th e correlatio n betwee n th e proposition s 
recalle d fro m th e simulatio n an d th e subject s wa s 0.6 3 an d 
0.7 3 fo r  th e tw o stories . 

I n th e firs t  se t  o f  simulations ,  n o specifi c  effor t  wa s mad e 
t o constrai n th e orde r  o f  recall .  T o scor e recal l  order ,  th e 
storie s wer e divide d int o thre e sections ,  introduction , 
problem ,  an d resolution .  Fo r  th e firs t  se t  o f  simulations ,  th e 
recal l  orde r  o f  th e mode l  di d no t  correspon d t o subjec t  recall . 

For  th e secon d se t  o f  simulations ,  w e propos e tha t  a 
person' s abilit y  t o recal l  storie s i n orde r  i s a  functio n o f  th e 
recover y phas e o f  recall .  A s a  result ,  th e recover y probabilit y 
matri x wa s altere d i n thre e ways .  First ,  th e mode l  wa s 
prevente d fro m jumpin g ahea d mor e tha n on e stor y sectio n 
at  a  time ,  o r  fro m returnin g t o a  sectio n onc e i t  ha d lef t  tha t 
section .  Second ,  w e lowere d th e probabilit y  o f  recoverin g a 
propositio n fro m th e stor y sectio n subsequen t  t o th e on e th e 
model  wa s currentl y recallin g from .  Third ,  th e recover y 
probabilitie s tha t  represen t  withi n categor y orde r  reversal s 
wer e lowere d b y reducin g th e probabilit y o f  recoverin g a 
propositio n tha t  appeare d earlie r  i n tha t  stor y section . 

I n thi s secon d se t  o f  simulations ,  th e correlatio n betwee n 
th e proposition s recalle d b y th e simulation s an d th e subject s 
was 0.6 6 an d 0.68 .  Thu s th e mode l  stil l  provide d goo d 
prediction s o f  whic h proposition s wer e recalled .  I n addition , 
fo r  thes e simulations ,  th e recal l  orde r  o f  th e mode l 
corresponde d wit h th e recal l  orde r  o f  th e subjects . 

Thi s stud y represent s a  successfu l  integratio n o f  a 
comprehensio n mode l  an d a  recal l  proces s model ,  thu s 
extendin g wor k o n bot h comprehensio n model s an d recal l 
proces s models .  Ou r  result s sho w tha t  i n orde r  t o mode l 
stor y recal l  on e ca n successfull y combin e a n off-th e shel f 
comprehensio n model ,  whic h simulate s th e formatio n o f  th e 
menta l  representatio n o f  a  text ,  wit h a n off-th e shel f 
memory model ,  whic h simulate s memor y retrieval .  Th e 
onl y chang e tha t  ha d t o b e mad e i n th e memor y mode l 
concerne d th e strategi c componen t  o f  recall :  lis t  recal l  ha s n o 
orde r  requirements ,  wherea s stor y recal l  i s  inherentl y ordered ; 
henc e a  differen t  recal l  strateg y mus t  b e use d i n stor y recal l 
tha n i n lis t  recall .  But ,  othe r  tha n thes e strategi c differences , 
th e sam e basi c memor y processe s appea r  t o b e involve d i n 
tex t  recal l  tha t  hav e bee n studie d s o wel l  i n th e researc h o n 
lis t  learning . 
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