
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Predictive Utility In Case-Based Memory Retrieval

Permalink
https://escholarship.org/uc/item/6nk4c45v

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 12(0)

Authors
Johnson, Hollyn M.
Seifert, Colleen M.

Publication Date
1990
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/6nk4c45v
https://escholarship.org
http://www.cdlib.org/


PREDICTIV E UTILIT Y I N C A S E - B A S E D 
M E M O RY R E T R I E V A L 

Hollyn M. Johnson and Colleen M. Selfert 
Universit y o f  Michiga n 

Abstrac t 

The problem of access to prior cases in memory is a central Issue in the case-based reasoning paradigm. 
Previou s wor k o n themati c knowledg e structure s ha s show n tha t  usin g a  complet e exempla r  o f  a  themati c 
patter n allow s acces s t o th e stnjctur e an d relate d case s i n memory .  However ,  th e knowledg e an d 
expectation s provide d b y suc h structure s ca n ai d i n plannin g an d problem-solving .  Therefore ,  t o b e mos t 
useful ,  th e Informatio n shoul d becom e availabl e befor e th e Inpu t  patter n I s complete .  Retrieva l  mus t 
therefor e b e possibl e base d o n onl y a  subse t  o f  th e feature s presen t  I n th e ful l  themati c pattern .  Thi s 
stud y investigate d whethe r  a  patter n tha t  contain s element s predictin g a n outcome ,  bu t  no t  th e outcom e 
itself ,  woul d resul t  I n acces s comparabl e t o tha t  foun d whe n a  ful l  patte m i s used .  Th e result s showe d tha t 
subject s wer e les s successfu l  accessin g th e themati c structur e usin g partia l  pattern s tha n the y wer e whe n 
usin g ful l  patterns .  However ,  remlnding s base d o n partia l  pattern s occurre d mor e ofte n tha n woul d b e 
expecte d b y chance .  We conclud e tha t  partia l  pattern s contai n som e predictiv e feature s tha t  ca n allo w 
acces s t o a  themati c knowledg e structur e befor e th e patter n I s complete . 

Introduction 

A central problem for models of case-based reasoning is the retrieval of 
appropriat e case s fro m memory .  Retrieva l  i s  assume d t o depen d o n matchin g a n 

inpu t  t o th e content s o f  memory ,  whic h i s easie r  i f  th e ne w cas e i s highl y simila r  t o a 
cas e alread y stored ,  an d highl y distinc t  fro m othe r  case s i n memory .  T w o case s m a y 
be simila r  o n differen t  level s o f  abstraction ;  the y m a y shar e surfac e features ,  suc h a s 
character s an d settings ,  o r  contexts ,  or ,  a t  th e highes t  leve l  o f  abstraction ,  themes .  I n 
plannin g an d proble m solving ,  i t  woul d b e usefu l  t o acces s case s i n memor y tha t 

shar e abstrac t  feature s wit h th e inpu t  cas e becaus e thos e case s coul d provid e 
valuable ,  cross-contextua l  plannin g information .  I n a  plannin g situation ,  optima l 

retrieva l  o f  pas t  case s woul d b e base d o n feature s tha t  predic t  potentia l  plannin g 

failure s an d woul d occu r  befor e th e outcom e o f  th e situatio n ha s bee n determined . 
The issue ,  therefore ,  i s  ho w muc h informatio n i s neede d t o acces s pas t  cases . 

Recen t  researc h o n remindin g ha s focuse d o n th e rol e o f  highl y abstract , 

themati c knowledg e structure s i n acces s t o individua l  case s (Seifert ,  McKoon , 

Abelson ,  an d Ratcliff ,  1986) .  Th e conten t  o f  suc h abstrac t  structure s ha s bee n 
characterize d b y Lehner t  (1980 )  a s "plo t  units" ,  Schan k (1982 )  a s themati c 
organizatio n point s (TOPs) ,  an d b y Dye r  (1983 )  a s themati c abstractio n unit s (TAUs) . 
Such structure s captur e mor e abstrac t  relationship s betwee n concepts ,  suc h a s 
interaction s betwee n goal s an d plans ,  whil e bein g relativel y context-independen t 

(Schank ,  1982) .  Fo r  example ,  a  themati c structur e abou t  "retaliation "  m a y includ e 

knowledg e tha t  a n acto r  A  feel s wronge d b y a n actio n o f  B  an d the n take s actio n 
meant  t o displeas e B .  Th e particula r  actor s an d action s ar e no t  specified ;  suc h a 
structur e ca n appl y bot h t o sibling s tattlin g o n eac h othe r  an d ganglan d killings .  Thus , 
themati c knowledg e structure s ca n b e applie d cross-contextually ,  reflectin g a  similarit y 

i n th e poin t  o f  tw o episode s tha t  m a y hav e fe w contextua l  feature s i n c o m m o n 

(Schank .  1982) . 
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T h e for m an d conten t  o f  suc h structure s depend s on ,  an d determines ,  thei r 

function .  T O P s hel p on e understan d n e w episode s simila r  t o ol d ones ,  provid e 

expectation s abou t  th e episode ,  an d le t  on e predic t  wha t  i s t o come .  T A U s ,  a  subse t  o f 

T O P s,  focu s mor e specificall y o n knowledg e abou t  failure s i n plannin g situations . 

T A Us ar e base d o n interaction s o f  goal s an d plan s tha t  ar e reflecte d i n adage s share d 

by a  culture ,  especiall y thos e involvin g expectatio n an d plannin g failures .  The y the n 

contai n plannin g informatio n abou t  problem s tha t  ca n occur ,  an d h o w t o avoi d o r  solv e 

them .  Bot h T O P s an d T A U s organiz e storag e o f  individua l  episode s i n memory ,  s o 

tha t  case s havin g th e s a m e them e ar e store d similarl y i n memory . 

For  thes e structure s t o b e useful ,  the y nee d t o b e accesse d a t  a n appropriat e 
tim e t o provid e usefu l  informatio n whe n processin g a  new ,  simila r  case .  Schan k 

(1982 )  propose s tha t  understandin g a  ne w situatio n requires ,  first ,  categorizin g th e 
inpu t  accordin g t o a  structur e i n memor y an d second ,  retrievin g a n episod e tha t  i s 

simila r  t o th e input .  I n general ,  t o m a k e us e o f  an y expectation s an d prediction s a 

knowledg e stmctur e contains ,  th e inpu t  mus t  b e matche d t o a  stmctur e simila r  t o it . 

T h e presen t  stud y look s ho w muc h o f  th e themati c patter n nee d b e presen t  i n 

th e inpu t  t o resul t  i n a  reminding .  Th e "whol e structure "  argumen t  say s tha t  th e inpu t 

an d th e retrieve d episod e mus t  shar e al l  abstrac t  feature s i n a  reminding ;  on e canno t 

retriev e a n episod e base d o n onl y s o m e o f  th e input' s abstrac t  features .  I f  th e partia l 

an d th e whol e structur e le d t o retrieva l  o f  th e s a m e exac t  episode ,  thi s woul d impl y tha t 

th e abstrac t  feature s lef t  ou t  o f  th e partia l  structur e wer e irrelevan t  o r  coincidental . 
(Birnbaum ,  1986) .  However ,  accordin g t o thi s argument ,  a  chang e i n th e abstrac t 

relationship s withi n th e inpu t  wil l  affec t  th e likelihoo d o f  retrievin g a  certai n instance , 

an d a  remindin g appropriat e t o on e inpu t  i s likel y t o b e inappropriat e whe n element s 
of  th e inpu t  ar e changed . 

However ,  i f  on e mus t  receiv e th e whol e themati c patter n i n a n inpu t  befor e a 

T OP o r  T A U coul d b e activated ,  thi s woul d severel y limi t  th e usefulnes s o f  thes e 
knowledg e structures .  Th e expectations ,  predictions ,  an d plannin g informatio n the y 

contai n coul d no t  b e use d unti l  th e situatio n ha d playe d itsel f  out .  Fo r  example , 

activatin g th e T A U "closin g th e bar n doo r  afte r  th e hors e ha s gone "  afte r  on e ha s mad e 
thi s plannin g erro r  woul d no t  allo w on e t o tak e advantag e o f  tha t  knowledg e an d avoi d 

th e failure .  T o b e maximall y useful ,  a  T A U shoul d b e activate d befor e th e outcom e o f  a 

plannin g situation ;  thi s woul d requir e accessin g th e T A U base d o n recognizin g a 

partia l  themati c structur e i n th e input . 

Th e presen t  stud y use d storie s base d o n T A U stmcture s t o tes t  th e whol e 

structur e hypothesis ,  usin g a  remindin g paradigm .  Subject s rea d TAU-base d storie s 

i n a  stud y phase ,  an d the n i n a  tes t  phas e wer e presente d wit h storie s base d o n th e 

s a me T A U s a s i n th e stud y phase .  Eac h TAU-base d tes t  stor y ha d tw o versions :  a 

partia l  versio n wit h informatio n tha t  se t  u p condition s fo r  a  plannin g failur e bu t  di d no t 

allo w certai n identificatio n o f  a  theme ,  an d a  ful l  versio n tha t  completel y duplicate d th e 

partia l  bu t  als o include d th e outcom e o f  th e story ,  thereb y providin g a  complet e 

themati c pattern .  I f  th e partia l  structur e storie s le d t o reminding s a t  a  chanc e rate ,  thi s 

woul d suppor t  th e tota l  structur e hypothesi s (an d cas t  s o m e doub t  o n th e 
psychologica l  validit y o f  T A U s a s plannin g aids) .  O n th e othe r  hand ,  i f  partia l  an d ful l 

them e storie s resul t  i n reminding s a t  a n equa l  rate ,  on e coul d conclud e tha t  a  whol e 

structur e i s unnecessar y (a t  leas t  i n s o m e cases) .  Or ,  finally ,  th e result s coul d sho w 

tha t  havin g th e ful l  structur e i s bette r  tha n jus t  havin g th e partial ,  bu t  havin g th e partia l 

result s i n remindin g a t  leas t  s o m e o f  th e time ,  providin g predictiv e functionality . 
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M e t h o d 

Fifty-four University of Michigan undergraduates participated in a single session 

lastin g abou t  on e hour .  The y receive d cours e credi t  i n a n introductor y psycholog y 

clas s fo r  participating .  Subject s wer e ru n i n group s o f  tw o t o six . 

Th e material s consiste d o f  a  stud y packet ,  a  tes t  packet ,  an d a  distracto r  task . 
The mai n plo t  o f  eac h stor y feature d a  differen t  abstrac t  themati c patter n reflectin g a 

plannin g failure ,  suc h a s "don' t  coun t  you r  chicken s befor e they'v e hatched. "  I n 

addition ,  eac h stor y containe d differen t  contextua l  details ,  suc h a s takin g plac e i n a 

schoo l  settin g o r  involvin g famil y interactions . 

Twelv e differen t  storie s wer e use d i n th e tes t  packets .  Fou r  storie s wer e use d 

as fillers ,  eac h havin g theme s distinc t  fro m thos e feature d i n stud y packe t  storie s an d 

fro m eac h other .  Eac h o f  th e remainin g eigh t  tes t  storie s ha d th e s a m e them e a s on e 

of  th e storie s fro m th e stud y packet .  Tha t  is ,  th e them e o f  th e stud y stories ,  suc h a s 
"countin g you r  chicken s befor e they'v e hatched, "  wa s recreate d i n a  tes t  story ,  bu t  i n a 

differen t  contextua l  setting .  Therefore ,  eac h stud y stor y an d it s paire d tes t  stor y ha d 
onl y th e themati c patter n i n c o m m o n .  N o othe r  similaritie s i n characte r  o r  settin g wer e 

included .  Eac h tes t  stor y ha d tw o versions :  a  partia l  version ,  whic h include d th e initia l 
element s o f  th e themati c patter n bu t  no t  th e conclusio n o r  resolutio n o f  th e story ,  an d a 
full-lengt h version ,  whic h completel y duplicate d th e partia l  versio n bu t  als o provide d 
th e conclusio n o r  outcom e o f  th e story .  Eac h partia l  stor y provide d enoug h Informatio n 

t o se t  u p condition s unde r  whic h th e plannin g failur e reflecte d i n it s  them e coul d occur . 
However ,  no t  enoug h informatio n wa s include d t o allo w certai n identificatio n o f  a 

theme .  A n exampl e stud y story ,  partia l  tes t  story ,  an d full-lengt h tes t  stor y ar e show n i n 

Tabl e 1 . 

Table 1 
Sampl e stor y material s illustratin g experimenta l  manipulations . 

Study Story: 

Dr.  Popof f  depende d o n hi s graduat e studen t  Mike' s har d wor k i n th e lab ,  bu t  h e kne w tha t  Mik e wa s 

unhapp y wit h th e researc h facilitie s availabl e i n th e department .  Mik e ha d requeste d ne w equipmen t  o n 

severa l  occasions ,  bu t  Dr .  Popof f  alway s pu t  of f  Mike' s requests .  On e day ,  Dr .  Popof f  foun d ou t  tha t  Mik e 

had bee n accepte d t o stud y a t  a  rival  university .  No t  wantin g t o los e a  goo d student ,  Dr .  Popof f  hurriedl y 

offere d Mik e lot s o f  ne w researc h equipment .  Bu t  b y then ,  Mik e ha d alread y decide d t o transfer . 

Test Story - Partial Version 

Melissa' s agin g grandmothe r  liv e i n a  nursin g hom e i n a  nearb y town .  Meliss a an d he r  grandmothe r  ha d 

alway s bee n clos e an d dearl y enjoye d seein g eac h other .  Lately ,  sh e knew ,  he r  grandmother' s healt h 

had bee n worsening .  He r  grandmothe r  ofte n calle d fro m th e hom e an d aske d Meliss a t o com e an d visit , 

but  Meliss a wondere d whe n sh e woul d eve r  fin d tim e fo r  a  visi t  i n he r  bus y wort < schedule . 

Test Story - Full-length Version 

Melissa' s agin g grandmothe r  live d i n a  nursin g hom e i n a  neartj y  town .  Meliss a an d he r  grandmothe r  ha d 

alway s bee n clos e an d dearl y enjoye d seein g eac h other .  Lately ,  sh e knew ,  he r  grandmother' s healt h 

had bee n worsening .  He r  grandmothe r  ofte n calle d fro m th e hom e an d aske d Meliss a t o com e an d visit , 

but  Meliss a wondere d whe n sh e woul d eve r  fin d tim e fo r  a  visi t  i n he r  bus y wori < schedule .  Whe n Meliss a 

discovere d tha t  he r  grandmothe r  ha d becom e gravel y ill ,  sh e finall y decide d t o g o an d pa y he r 

grandmothe r  a  visit .  Whe n sh e go t  t o th e hospital ,  he r  grandmothe r  wa s i n th e intensiv e car e uni t  an d 

coul d no t  receiv e an y visitors . 

759 



Eac h subjec t  receive d fou r  partia l  tes t  storie s correspondin g t o fou r  o f  th e stud y stories , 

an d fou r  full-lengt h tes t  storie s correspondin g t o th e remainin g fou r  stud y stories .  Th e 

pairin g o f  stud y stor y t o full-lengt h o r  partia l  tes t  stor y w a s counterbalance d acros s 

subject s (i.e. ,  subject s receive d differen t  grouping s o f  partia l  stories ,  no t  alway s th e 

s a me four) .  Full-lengt h an d partia l  storie s wer e place d i n randomize d orde r  fo r  eac h 

subject . 

Eac h o f  th e 1 2 tes t  storie s w a s followe d b y instructions ,  take n fro m Gentne r  an d 

Lander s (1985 )  an d tw o respons e space s wer e provide d t o allo w fo r  multipl e 

reminding s fo r  eac h tes t  story .  Th e distracto r  tas k w a s a  packe t  o f  eigh t  insigh t 

problem s t o b e solved ,  unrelate d t o th e theme s i n th e stories . 
Subject s receive d a  stud y packe t  an d wer e instructe d t o rea d throug h th e 

storie s an d stud y the m fo r  fiv e minutes ,  a s the y woul d b e teste d o n the m later .  Al l 

subject s rea d al l  th e storie s a t  leas t  onc e i n thi s stud y period .  Afte r  fiv e minute s th e 

stud y packet s wer e collecte d an d subject s wer e tol d t o wor k throug h problem-solvin g 

packets .  The y wer e instmcte d t o tim e themselve s o n eac h problem ,  usin g a  digita l 

cloc k provided . 

Th e subject s wer e interrupte d afte r  te n minute s o f  wor k o n thi s task .  Th e 

subject s wer e the n give n th e tes t  packets .  The y wer e verisall y tol d ther e wer e no t 

answer s t o eac h remindin g proble m i n th e tes t  packe t  s o the y wer e no t  t o "wrac k thei r 

brains "  fo r  answers ,  an d i f  on e didn' t  c o m e t o the m relativel y quickl y the y wer e t o g o 
on t o th e nex t  page .  The y wer e als o tol d t o wor k fonward s throug h th e packe t  an d no t 

loo k bac k a t  complete d pages . 
Afte r  finishin g thi s phase ,  fre e recal l  memor y fo r  th e stud y storie s w a s tested . 

Subject s wer e aske d t o writ e down ,  o n th e bac k o f  th e tes t  packet ,  brie f  phrase s 

identifyin g storie s the y coul d recal l  fro m th e stud y packet .  The y wer e give n a  fe w 

minute s t o d o thi s an d wer e no t  allowe d t o loo k bac k throug h th e packet . 

Results 

Each page of the test packet was coded by story type (full theme, partial, or 

filler )  an d respons e typ e (match ,  intmsion ,  o r  null) .  Eac h subjec t  receive d fou r  o f  eac h 
stor y typ e i n th e tes t  booklet .  Mentio n o f  th e correspondin g stor y fro m th e stud y packe t 

counte d a s a  match ,  whethe r  i t  occurre d i n th e firs t  o r  secon d respons e spac e o n th e 

page .  Fille r  storie s b y definitio n ha d n o matches .  A n intrusio n w a s code d i f  th e 

respons e indicate d a  stor y i n th e stud y se t  tha t  di d no t  hav e th e s a m e them e a s th e tes t 

story .  A  nul l  w a s code d i f  th e subjec t  m a d e n o respons e o r  m a d e a  respons e tha t 

coul d no t  b e identifie d a s on e o f  th e targe t  storie s (fals e alarms) .  Fals e alarm s 

accounte d fo r  les s tha n 1 % o f  th e responses .  Th e sam e quantitativ e an d qualitativ e 

codin g use d wit h subjec t  dat a w a s use d fo r  material s dat a a s well .  Th e fille r  storie s 

ha d a  tota l  o f  5 4 observations ;  th e ful l  them e an d partia l  storie s average d 2 7 

observation s each . 

Subject s o n averag e wrot e d o w n 4. 4 response s a s reminding s an d coul d recal l 

a m e a n o f  4. 8 stud y storie s a t  th e end .  Th e overia p o f  thes e tw o measure s wa s high . 
Th e numbe r  o f  stud y storie s availabl e t o eac h subjec t  w a s th e numbe r  o f  differen t 

storie s tha t  wer e reporte d a s recall s o r  reminding s (o r  both) ;  thi s m e a n w a s 5.5 . 

Th e m e a n numbe r  o f  response s b y stor y an d respons e typ e ar e show n i n Tabl e 

2.  Ful l  them e storie s wer e matche d significantl y 

760 



more ofte n tha n partia l  them e storie s wit h subject s a s a  rando m factor ,  t(53 )  =  3.80 ,  p  < 

.0001 ,  bu t  thi s differenc e onl y showe d a  tren d towar d significanc e wit h material s a s a 

rando m factor ,  t(14 )  =  1.76 ,  p  <  .101 . 

Table 2 

Proportio n o f  response s b y stor y an d respons e type . 

STORY TYPE RESPONSE TYPE 

matc h intrusio n 

full theme .48 .18 

partial .34 .13 

filler .12 

To determin e whethe r  th e numbe r  o f  response s t o ful l  theme s an d t o partia l  theme s 
differe d fro m chance ,  thes e mean s wer e teste d agains t  estimate s o f  chanc e 

performance .  Subjects '  reporte d themati c an d partia l  matche s wer e correcte d b y a 
facto r  estimatin g chanc e performance ,  base d o n th e probabilit y  o f  reportin g an y stor y 

fro m th e stud y se t  (.125 )  an d th e numbe r  o f  response s eac h subjec t  actuall y m a d e i n 
th e tes t  phas e o f  th e study .  Bot h them e matche s an d partia l  matche s wer e significantl y 

differen t  tha n thi s chanc e estimate ,  t(54 )  =  10.0 7 an d t{54 )  =  8.22 ,  respectively .  A 

secon d estimate ,  lookin g a t  performanc e onl y o n trial s wher e th e subjec t  ha d th e 
matchin g stor y availabl e i n memory ,  showe d tha t  bot h ful l  theme s an d partia l  one s 
wer e matche d a t  higher-than-chanc e level ,  t(54 )  =  8.2 3 an d t(54 )  =  7.644 ,  respectively . 

The stor y type s di d no t  diffe r  i n proportio n o f  intrusio n response s whe n 
analyze d b y eithe r  subject s o r  material s [F(2,53 )  =  2.48 ;  F(2,17 )  =  1.01 ,  respectively] , 

but  di d diffe r  i n proportio n o f  nul l  response s unde r  bot h analyses :  fo r  materials ,  F(2,17 ) 

= 19.365 ,  p  <  .0001 ,  an d fo r  subject s F(2,53 )  =  113.75 ,  p  <  .00001 .  Fille r  storie s 
evoke d th e fewes t  responses . 

The tes t  storie s differe d i n length ,  i n term s o f  numbe r  o f  words ,  a s wel l  a s 
differin g i n typ e (a s define d above) ,  s o analyse s wer e don e comparin g lon g storie s 
(ful l  them e an d filler )  wit h shor t  one s (partials) .  Th e numbe r  o f  responses ,  b y stor y 

length ,  wa s significantl y differen t  whe n analyze d wit h subject s a s a  rando m factor , 
t(53 )  =  2.72 ,  p  <  .009 ,  wit h mor e response s bein g m a d e t o th e shorte r  storie s (al l 

thematic )  tha n t o th e lon g storie s (hal f  themati c an d hal f  not) .  A  material s analysi s o f 

lengt h wa s no t  significant . 
T wo coder s rate d th e qualit y o f  th e recal l  protocols ,  usin g a  5-poin t  scal e base d 

on on e use d i n Gentne r  an d Lander s (1985) .  Th e correlatio n o f  th e coders '  ratings , 

wit h agreement s abou t  nul l  response s omitted ,  wa s .78 .  Th e rating s o f  th e tw o coder s 

wer e average d t o ge t  a  qualit y ratin g fo r  eac h response .  Numbe r  o f  word s writte n w a s 
als o calculate d fo r  eac h response ;  thi s measur e w a s correlate d wit h th e qualit y 
measur e a t  .71 . 

The averag e ratin g pe r  response ,  acros s al l  stor y types ,  w a s 3.169 .  M e a n 
qualit y rating s b y stor y an d respons e typ e ar e show n i n Tabl e 3 . 
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Tabl e 3 

Averag e qualit y o f  response s b y stor y an d respons e type . 

S T O RY T Y P E 

ful l  them e 

partia l 

fille r 

R E S P O N SE T Y P E 

matc h intrusio n 

3.4 0 

3.1 7 

•••. — 

2.9 4 

2.6 4 

3.1 3 

Betwee n subject s t-test s o f  qualit y rating s wer e no t  significan t  fo r  partia l  versu s ful l 

them e matches ,  ful l  them e matche s versu s fille r  intrusions ,  o r  partia l  matche s versu s 
fille r  intrusions .  Analyze d b y materials ,  th e m e a n qualit y rating s o f  ful l  them e versu s 

partia l  matche s showe d a  tren d toward s significance ,  t(14 )  =  2.0 ,  p  <  .065 .  Th e tw o 

them e condition s di d no t  diffe r  i n qualit y o f  intrusion s whe n analyze d b y materials , 

t(14 )  =  1.45 ,  p > . 0 5 . 

A within-subject s t-tes t  o f  th e qualit y o f  them e matche s versu s th e qualit y o f 

partia l  matche s w a s significant ,  t(38 )  =  2.55 ,  p  <  .015 ,  wit h ful l  them e response s bein g 

of  highe r  quality .  Furthe r  within-subject s t-test s o f  th e qualit y o f  partia l  matche s versu s 

fille r  intnjsion s an d versu s partia l  intmsion s wer e no t  possible ,  give n th e lo w numbe r 

of  subject s w h o ha d bot h protocol s necessar y fo r  th e comparisons . 
Qualit y rating s wer e als o analyze d b y lengt h o f  story .  Analysi s wit h subject s a s 

a rando m facto r  showe d a  tren d towar d significance ,  t(53 )  =  1.65 ,  p  <  .105 ,  wit h lon g 

storie s havin g response s o f  highe r  quality .  Thi s w a s als o significan t  wit h material s a s 
a rando m factor ,  t(14 )  =  2.7 ,  p  <  .017 . 

Discussion 

The results provide evidence that partial feature sets can elicit remindings 

base d o n themati c structure s an d ca n b e use d t o acces s relevan t  case s durin g th e 

plannin g process ,  rathe r  tha n onl y afte r  th e outcome ,  an d therefor e th e ful l  pattern ,  i s 

determined .  Acces s i s mor e likel y whe n a  whol e themati c patter n i s present ,  bu t 

partia l  pattern s wer e als o show n t o b e useful .  Th e partia l  featur e set s involve d i n th e 

storie s i n thi s stud y wer e condition s tha t  causall y implie d a  certai n outcome ,  an d i t  ma y 
be tha t  selectio n o f  othe r  abstrac t  "parts "  o f  th e patter n woul d no t  hav e th e sam e effect . 

However ,  thes e conditions ,  an d thei r  relationshi p wit h th e part s omitted ,  woul d b e 

one s particulari y relevan t  t o plannin g situations . 

Th e whol e stmctur e argumen t  suggest s tha t  a  partia l  patter n i s unlikel y t o resul t 

i n reminding s becaus e i t  doe s no t  completel y specif y a  uniqu e themati c pattern .  Fo r 

example ,  on e coul d imagin e simila r  set-u p condition s fo r  th e adage s "tw o head s ar e 

bette r  tha n one "  an d "to o man y cook s spoi l  th e broth. "  Accordin g t o thi s argument ,  a 

chang e i n conclusio n woul d m a k e th e remindin g inappropriate ;  th e tw o adage s ar e 
not  analogous .  However ,  i n a  plannin g situatio n gettin g reminde d o f  eithe r  o r  bot h 

woul d b e appropriate ,  a s eithe r  on e coul d provid e plannin g informatio n helpfu l  i n 

avoidin g a  ba d outcom e o r  makin g a  goo d outcom e mor e likely .  Th e result s sho w tha t 
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partia l  themati c pattern s lea d t o acces s t o instance s i n memor y a t  bette r  tha n chanc e 

levels . 

Th e numbe r  o f  response s give n wa s no t  relate d t o th e lengt h o f  th e tes t  stor y 

presented .  Rather ,  subject s wer e abl e t o discriminat e th e thematicall y relate d storie s 

fro m thos e no t  s o related .  Thi s w a s clearl y tru e wit h th e full-lengt h stories ,  althoug h 

sinc e n o partial-lengt h fille r  storie s wer e provide d i t  canno t  b e conclude d wit h certaint y 

tha t  equa l  discriminatio n woul d occu r  amon g differen t  type s o f  partia l  stories . 

Th e qualit y rating s o f  th e protocol s als o sho w tha t  subject s ha d acces s t o th e 

theme s o f  th e stud y stories .  Bot h full-lengt h an d partia l  themati c storie s ha d a n 

averag e ratin g o f  ove r  3  (basi c themati c element s present) ,  an d th e observation s 

consistentl y rate d belo w 3  wer e mainl y intrusions ,  suggestin g tha t  whe n a  matc h w a s 

made,  th e tes t  stor y provide d bette r  retrieva l  cues .  Th e differenc e i n qualit y betwee n 

th e response s t o partia l  an d ful l  themati c pattern s m a y resul t  fro m th e tes t  storie s 
havin g mor e complet e reconstructio n cue s i n th e ful l  tha n i n th e partia l  condition . 

I n summary ,  th e result s supporte d th e hypothesi s tha t  peopl e ca n us e a  partia l 
set  o f  themati c feature s t o acces s relate d theme s an d case s store d i n memory .  Th e 

partia l  set s wer e les s reliabl e fo r  us e i n retrieva l  tha n ful l  set s were ,  bu t  the y allowe d 

some successfu l  access .  Thi s i s inconsisten t  wit h th e whol e structur e argument ,  whic h 
say s tha t  reliabl e retrieva l  require s havin g a  ful l  themati c patter n eviden t  i n a n 

exemplar .  Th e result s sugges t  tha t  partia l  featur e set s ca n serv e a  predictiv e function , 
allowin g acces s t o knowledg e an d expectation s store d i n themati c knowledg e 
structure s befor e an d episod e i s completel y determined ,  whic h i n tur n woul d hel p i n 
avoidin g potentia l  plannin g failures .  Futur e wor k wil l  investigat e whethe r  ther e ar e 

particula r  partia l  set s o f  feature s tha t  resul t  i n bette r  acces s tha n othe r  partia l  sets .  Fo r 
example ,  providin g th e initia l  condition s o f  a  proble m m a y lea d t o mor e remindin g tha n 
when onl y a  plannin g decisio n o r  outcom e i s provided .  Th e functionalit y o f  th e 
remindin g constrain s processin g suc h tha t  no t  al l  feature s wil l  hav e equall y valuabl e 
predictiv e abilit y  t o retriev e relate d informatio n whil e ther e i s stil l  tim e t o incorporat e i t 
int o plannin g an d proble m solving . 

References 

Birnbaum, L (1986). Integrated processing in planning. Doctoral Dissertation, 

Compute r  Scienc e Department ,  Yal e University . 
Dyer ,  M .  G .  (1983) .  In-dept h understanding :  A  compute r  mode l  o f  integrate d 

processin g fo r  narrativ e comprehension .  Cambridge ,  M A :  MI T Press . 

Lehnert ,  W .  (1980) .  Plo t  unit s an d narrativ e summarization .  Cognitiv e Scienc e 5 : 
293-331 . 

Centner ,  D. ,  &  Landers ,  R .  (1985 ,  November) .  Analogica l  reminding :  A  goo d matc h i s 

har d t o find .  Proceeding s o f  th e Internationa l  Conferenc e o n Systems ,  Man , 
an d Cybernetics .  Tucson ,  AZ . 

Schank ,  R .  C .  (1982) .  Dynami c memory :  A  theor y o f  remindin g an d learnin g i n 

computer s an d people .  N e w York :  Cambridg e Universit y Press . 
Seifert ,  C .  M. ,  &  H a m m o n d,  K .  J .  (1990) .  Intelligen t  Encodin g o f  Cases . 

Proceeding s o f  th e A A A I  Sprin g Symposiu m Serie s o n Case-Base d 
Reasoning ,  Pal o Alto ,  California . 

Seifert ,  C .  M. ,  McKoon ,  G. ,  Abelson ,  R .  P. ,  &  Ratcliff ,  R .  (1986) .  Memor y connection s 

betwee n thematicall y simila r  episodes .  Journa l  o f  Experimenta l  Psychology : 
H u m an Learnin g an d Memory ,  1 2 (2) ,  220-231 . 

763 


	cogsci_1990_757-763



