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Analogica l  Transfe r  Throug h Comprehensio n an d Primin g 

Charle s M .  Wharto n 
Departmen t  o f  Psycholog y 

Universit y o f  California ,  Lo s Angele s 
w h a r t o n @ l i f e s c i . u c l a . e d u 

Abstract 

An unexplore d mean s b y whic h analogica l  transfe r  migh t 
tak e plac e i s throug h indirec t  primin g throug h th e interac -
tio n o f  tex t  comprehensio n an d memor y retrieva l  pro -
cesses .  Remin d i s a  structure d spreading-activatio n mode l 
of  languag e understandin g an d remindin g i n whic h simpl e 
transfe r  ca n resul t  fro m indirec t  primin g fro m previousl y 
processe d sourc e analogs .  Thi s pape r  describe s tw o exper -
iment s base d o n Remind' s priming-base d transfe r  frame -
work .  I n Experimen t  1 ,  subject s (1 )  summarize d analogou s 
sourc e stories '  commo n plot ;  (2 )  rate d th e comprehensibil -
it y o f  target s relate d t o source s b y simila r  themes ,  con -
texts ,  o r  theme s an d contexts ;  the n (3 )  describe d an y 
source s incidentall y recalle d durin g targe t  rating . 
Source/targe t  similarit y influence d comprehensibilit y an d 
remindin g withou t  an y explici t  mappin g o r  problem-solv -
ing .  I n Experimen t  2 ,  subject s (1 )  rate d eac h story' s com -
prehensibilit y i n source/targe t  pair s havin g simila r  rela -
tionship s t o eac h othe r  a s i n Experimen t  1 ;  the n (2 )  rate d 
source/targe t  similarity .  Analogou s target s wer e rate d a s 
more comprehensibl e tha n non-analogou s targets .  Bot h 
experiment s impl y tha t  transfe r  ca n b e cause d b y activatio n 
of  abstrac t  knowledg e representation s withou t  explici t 
mapping . 

I n t r o d u c t i o n 

Analogical transfer allowing inferences from a source to a 
targe t  representatio n ha s importan t  statu s i n cognitiv e sci -
enc e becaus e i t  allow s peopl e (an d programs )  t o reaso n an d 
benefi t  fro m experience .  Understandin g th e psychologica l 
mechanism s underlyin g transfe r  i s therefor e critica l  t o mod -
el s o f  comprehension ,  proble m solving ,  explanation ,  case -
base d reasoning ,  theor y formation ,  an d metaphor . 

Most  computationa l  system s o f  analogica l  transfe r  (e.g. , 
A R CS &  A C M E,  Thagard ,  Holyoak ,  Nelson ,  &  Gochfeld , 
1990 ;  Holyoa k &  Thagard ,  1989 ;  M A C / F A C &  S M E ,  For -
bus &  Gentner ,  i n press ;  Falkenhainer ,  Forbus ,  &  Centner , 
1989 )  posi t  that ,  first,  sourc e episode s ar e provide d i n ad -
vanc e o r  retrieve d from  memory .  Transfe r  the n proceed s vi a a 
comple x mappin g proces s t o elucidat e th e analog y an d allo w 
appropriat e causa l  predicate s (e.g. ,  explanations ,  plans )  t o b e 
transferre d from  th e sourc e t o th e target . 

We believ e tha t  ther e i s another ,  relativel y unexplore d 
for m o f  analogica l  transfe r  tha t  i s  m u c h simple r  an d mor e 
c o m m on — analogica l  transfe r  throug h comprehensio n an d 
priming .  Thes e prediction s ar e derive d fro m th e interactio n 
of  comprehensio n an d analogica l  retrieva l  i n R E M I N D 
(Lang e &  Wharton ,  i n press) ,  a  structure d spreading-activa -
tio n mode l  o f  languag e understandin g an d remindin g em -
bodyin g m a n y o f  th e idea s originall y propose d i n Schank' s 
(1982 )  Dynami c Memory .  I n R E M I N D ,  tex t  comprehensio n 
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uses abstract knowledge representations, causing them to be-
come activate d whil e inference s ar e mad e t o understan d a  tar -
get .  Activatio n feedbac k betwee n th e share d abstrac t  knowl -
edg e structure s o f  th e targe t  an d analogou s sourc e episode s i n 
memory strongl y influence s an d prime s th e comprehensio n 
proces s — a  ubiquitou s bu t  nearl y computationall y costles s 
for m o f  analogica l  transfer .  Thi s pape r  present s tw o experi -
ment s tha t  explor e th e psychologica l  realit y o f  suc h prim -
ing-base d analogica l  transfer . 

Analogica l  Transfe r 

As seen in two influential works on the topic of analogi-
cal  transfer ,  Holyoa k an d Thagar d (1989 ,  p .  296 )  an d 
Gentner ,  Rattermann ,  an d Forbu s (1993 ,  p .  527) ,  th e genera l 
consensu s i s tha t  th e proces s o f  analogica l  transfe r  take s 
plac e a s follows :  (1 )  A  sourc e analo g i s provide d o r  accesse d 
fro m memor y (retrieval) ;  (2 )  Matchin g relation s i n sourc e 
and targe t  representation s ar e place d int o correspondenc e 
(mapping) ;  (3 )  Highe r  orde r  relation s (e.g. ,  goals ,  plans ,  ex -
planations ,  etc. )  ar e transferre d fro m th e sourc e anjdo g t o th e 
targe t  analo g (transfer) .  Thi s proces s ha s bee n use d t o mode l 
creatio n o f  difficul t  analogies ,  suc h a s Rutherford' s analog y 
of  atom s t o th e sola r  syste m an d o f  th e traged y i n R o m e o 
an d Julie t  t o tha t  o f  Wes t  Sid e Story . 

For  example ,  i n Forbu s an d Centner' s (i n press )  model , 
M A C / F A C,  a  sourc e analo g woul d initiall y  b e retrieve d from 
memory b y M A C .  Th e retrieve d sourc e analog ,  alon g wit h 
th e prob e tha t  cue d it ,  woul d b e passe d t o a  separat e map -
pin g program ,  F A C ( S M E i n it s litera l  similarit y mode , 
Falkenhaine r  e t  al. ,  1989) .  F A C first  map s correspondin g 
highe r  orde r  relation s betwee n th e sourc e an d targe t  analogs , 
and the n report s system s o f  relation s tha t  ca n b e mappe d 
fro m th e sourc e t o th e target .  Similarly ,  Thagar d e t  al.' s 
(1990 )  A R C S mode l  retrieve s a  sourc e analog ,  whic h ca n b e 
passe d t o A C M E (Holyoa k &  Thagard ,  1989 )  fo r  analogica l 
mappin g wit h an d transfe r  t o th e target .  Mos t  case-base d rea -
sonin g model s (cf .  Riesbec k &  Schank ,  1989 )  perfor m 
transfe r  i n a  simila r  manner . 

Analogica l  mappin g model s suc h a s S M E an d A C M E an d 
case-base d reasonin g model s provid e powerfu l  mechanism s 
fo r  creatin g complet e analogie s an d transferrin g potentiall y 
larg e amount s o f  informatio n betwee n a  sourc e an d target . 
The y therefor e serv e a s usefu l  model s o f  th e creatio n an d un -
derstandin g o f  analogie s tha t  ofte n occur s i n explici t  prob -
lem-solvin g an d argumentation . 

Thi s grea t  powe r  o f  explici t  analogica l  mappin g an d case -
base d reasonin g models ,  however ,  come s a t  a  relativel y hig h 
computationa l  cost .  M o r e importantly ,  i t  i s  questionabl e 
whethe r  peopl e us e suc h large-scal e mappin g processe s i n 
everyda y comprehensio n an d conversation .  Clearly ,  peopl e 
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spen d ver y littl e o f  thei r  tim e consciousl y creatin g ne w 
analogie s an d mappings .  Ye t  the y ar e abl e t o benefi t  fro m 
past  experienc e o f  analogically-simila r  episode s durin g com -
prehension ,  eve n whe n the y ar e no t  consciousl y performin g 
analogica l  retrieva l  an d mapping . 

Analogical Transfer Through Priming 

How people are able to benefit from analogous experience 
withou t  engagin g i n explici t  source/targe t  mappin g i s sug -
geste d b y R E M I N D (Lang e &  Wharton ,  i n press) .  R E M I N D 
i s a  structure d connectionis t  mode l  tha t  integrate s tex t  com -
prehensio n an d episodi c memor y retrieva l  withi n a  spread -
ing-activatio n network .  R E M I N D doe s no t  addres s th e prob -
lem s o f  comple x analogica l  mappin g an d transfe r  simulate d 
by model s suc h a s S M E an d A C M E.  However ,  th e sprea d o f 
activatio n betwee n semanti c an d episodi c memor y modele d 
i n R E M I N D doe s sugges t  a  different ,  simpler ,  for m o f  ana -
logica l  transfe r  — analogica l  transfe r  throug h primin g (se e 
Dunbar  &  Schunn ,  1993 ,  fo r  a  simila r  argument) . 

I n R E M I N D ,  activatio n spread s throug h a  semanti c net -
wor k tha t  perform s dynami c inferencin g an d disambiguatio n 
t o infe r  a  conceptua l  representatio n o f  th e input ,  a s i n 
ROBIN (Lang e &  Dyer ,  1989) .  Storie s t o b e memorize d ar e 
presente d t o th e networ k an d understoo d i n thi s manner ,  an d 
the n store d a s episode s i n th e networ k b y addin g unit s an d 
connection s t o encod e th e abstrac t  knowledg e structure s rep -
resentin g them .  Becaus e store d episode s ar e associate d wit h 
concept s use d t o understan d them ,  th e spreading-activatio n 
proces s als o activate s an y episode s i n th e networ k tha t  shar e 
feature s o r  knowledg e structure s wit h th e targe t  bein g under -
stood . 

R E M I ND produce s a  simpl e for m o f  analogica l  transfe r  a s 
a sid e effec t  o f  h o w i t  model s tex t  comprehension .  T w o as -
pect s o f  it s  tex t  comprehensio n proces s ar e responsible . 
First ,  comprehensio n o f  ne w tex t  inpu t  result s i n residua l 
activatio n o n th e unit s o f  it s  semanti c networ k tha t  wer e 
use d durin g processing .  Second ,  whe n a n analogou s inpu t 
targe t  i s processed ,  it s partiall y  activate d inference s an d 
knowledg e representation s activat e (an d sometime s retrieve ) 
simila r  ("source" )  episode s i n memory .  Thes e episodes ,  i n 
turn ,  fee d activatio n bac k t o associate d knowledg e structure s 
i n th e semanti c network .  Bot h o f  thes e aspect s o f  R E M I N D 
influenc e an d prim e th e comprehensio n process ,  causin g a 
targe t  t o b e mor e full y o r  correctl y elaborate d tha n i f  th e 
previou s sourc e analog s ha d no t  bee n processed . 

The typ e o f  analogica l  transfe r  suggeste d b y REMIND ' s 
integrate d knowledg e representatio n framewor k require s littl e 
attention .  I t  i s  a  nearl y costles s emergen t  propert y o f  th e 
spreading-activatio n proces s i n whic h comprehensio n an d re -
trieva l  ar e integrate d withi n a  singl e mechanism . 

Materials 

Table 1 shows the four relations (besides unrelated) that 
sourc e an d targe t  storie s coul d hav e t o eac h othe r  i n thes e 
experiments .  Tabl e 2  i s a n exampl e o f  on e stor y them e 
grou p containin g si x storie s involvin g tw o relate d theme s 
("sou r  grapes "  an d "sel f  blame") .  (Th e storie s ar e shortene d 
fro m thei r  actua l  length. )  Not e tha t  ou r  material s consiste d 
of  1 4 them e group s simila r  t o tha t  show n i n Tabl e 2 . 

Analo g stories ,  whic h appea r  i n th e sam e column ,  hav e sim -
ila r  theme s (cf .  Dyer ,  1983) .  Fo r  example ,  th e storie s i n th e 
first  colum n al l  instantiat e som e for m o f  "sou r  grapes. "  Th e 
mai n character s fai l  t o attai n som e goa l  an d the n tr y t o mak e 
tha t  failur e see m les s importan t  b y disparagin g th e goal . 
Disanalo g stories ,  whic h appea r  i n opposit e columns ,  in -
vok e different ,  bu t  partiall y  related ,  themes .  Fo r  example , 
th e sourc e targe t  o f  T h e m e 1  (th e "John "  story )  an d th e 
within-contex t  targe t  o f  T h e m e 2  (th e "Jennifer "  story )  ar e 
disanalog s becaus e the y describ e differen t  theme s tha t  bot h 
describ e character s strivin g fo r  a  goa l  tha t  the n fails ,  bu t 
who attribut e th e failure s ver y differently . 

The material s als o var y o n thei r  c o m m o n contextua l  simi -
larity .  Within-contex t  target s shar e simila r  even t  an d situa -
tio n description s wit h th e sourc e storie s (e.g. ,  M O P s , 
Schank ,  1982) ,  eve n thoug h the y hav e fe w simila r  surfac e 
feature s o r  words .  Cross-contex t  target s d o no t  shar e even t  o r 
situatio n descriptions .  Fo r  example ,  al l  fou r  mai n character s 
i n th e sourc e an d within-contex t  target s (row s 1  an d 2 )  ar e 
portraye d a s hard-workin g peopl e w h o ar e tryin g t o advanc e 
thei r  careers .  Th e cross-contex t  target s i n ro w 3 ,  however , 
ar e i n a  totall y differen t  worl d tha n th e source s (enchante d 
animal s i n fantas y worlds) . 

Unrelate d storie s (no t  show n here )  shar e neithe r  contextua l 
nor  themati c similarity .  Suc h pairing s ar e create d b y usin g 
source s an d target s fro m differen t  them e group s (se e Tabl e 
havin g totall y unrelate d context s an d themes . 

Not e tha t  i n bot h experiments ,  al l  2 8 sourc e storie s fro m 
th e 1 4 them e group s appeare d i n al l  conditions ,  an d tha t  al l 
56 targe t  storie s appeare d i n analog ,  disanalog ,  an d unrelate d 
pairings .  Thus ,  wha t  i s particula r  t o eac h conditio n i s no t 
th e storie s themselve s bu t  th e relatio n betwee n stories . 

Experiment 1: The Relation of Priming 
a n d R e m i n d i n g t o T r a n s f e r 

We tested REMIND's predictions about analogical transfer 
throug h comprehensio n an d primin g i n a n experimen t  whic h 
measure d bot h remindin g an d transfer .  Th e goa l  o f  th e exper -
imen t  wa s t o se e whethe r  previousl y studie d sourc e episode s 
coul d positivel y influenc e subjects '  comprehensio n o f  tar -
gets ,  eve n whe n subject s wer e no t  instructe d o r  biase d t o 
perfor m an y explici t  mappin g o r  problem-solving . 

Subject s initiall y  summarize d th e c o m m o n plot s o f  tw o 
pair s o f  analogou s stories .  Subject s the n sa w fou r  othe r  sto -
ries,  on e t o a  page .  Subject s rate d eac h o f  thes e storie s fo r 
it s  comprehensibility ,  define d a s "ho w eas y i t  i s  t o under -
stan d wha t  i s bein g describe d b y th e story. "  Th e firs t  tw o 
rate d storie s wer e unrelate d t o an y o f  th e previou s stories . 
The thir d an d fourt h rate d storie s wer e relate d t o th e first  an d 
secon d pai r  o f  summarize d sourc e stories ,  respectively . 

The centra l  poin t  o f  computationa l  model s o f  analogica l 
reasonin g i s tha t  higher-orde r  relation s ar e transferre d fi-om 
on e representatio n t o another .  Ther e ar e severa l  way s t o 
measur e thi s relationa l  transfe r  (e.g. ,  readin g time ,  proble m 
solutio n rate) .  W e choos e comprehensibilit y  a s ou r  measur e 
bot h becaus e o f  it s implementationa l  simplicit y an d it s rela -
tivel y direc t  relatio n t o transfer :  U p t o som e asymptote ,  th e 
more appropriat e causa l  relation s transferre d t o a  targe t  repre -
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Tabl e 1 .  Relation s o f  targe t  storie s t o summarize d sourc e stories . 

contextua l  similarit y 

themati c similarit y 

high .  m M 
hig h within-contex t  analo g within-contex t  disanalo g 

lo w cross-contex t  analo g cross-contex t  disanalo g 

Tabl e 2 .  E x a m p l e o f  storie s i n Within-Contex t  an d Cross-Contex t  conditions . 

T h e me 1 :  "Sou r  Grapes. " 

Source :  Joh n di d a  lo t  o f  homewor k i n orde r  t o ge t  goo d marks .  Earlier , 
a counsek> r  ha d arrange d fo r  hi m t o mee t  wit h th e recaiite r  fro m Yale . 
W h en h e go t  hom e fro m class ,  h e opene d th e thi n rejectio n lette r  fro m 
Yale .  Later ,  tha t  nigh t  h e mentkxie d t o hi s fathe r  ho w h e t)elieve d tha t 
peopl e fro m Iv y Leagu e school s wer e pretentious . 

Within-contex t  target :  Lis a spen t  lon g hour s tryin g t o mak e he r  corpo -
ratio n successful .  A  coworke r  se t  he r  u p t o g o ou t  wit h someon e h e 
knew.  Sh e waite d a t  th e restauran t  unti l  8:3 0 an d the n lef t  withou t  order -
in g (Simer .  Sh e tol d he r  frien d tha t  sh e though t  tha t  he r  dat e probabl y 
wasn l  tha t  fiandsom e an d tha t  investmen t  banker s ar e reall y boring , 
anyway . 

Cross-contex t  target :  Elle ,  a  unicom ,  wante d t o se e wha t  wa s o n th e 
othe r  skl e o f  th e river.  Sh e though t  thi e land s ove r  ther e wer e enchante d 
and rich  wit h meadow s an d frui t  trees .  On e da y sh e se t  ou t  t o cros s th e 
river.  Bl e swa m a s har d a s sh e cou W bu t  afte r  2 0 minute s sh e ha d t o 
tur n back ,  extia i  isted .  Ell e decide d tha t  thi e storie s abou t  th e lan d o n th e 
othe r  sid e o f  river  wer e jus t  fals e mmor s an d tha t  ther e wa s probabl y 
nothin g o f  wort h ove r  tfiere . 

T h e me 2 :  "Self-Doubt. " 

Source :  Derric k practice d t o mak e th e team .  Hi s P E teache r  ha d gotte n 
hi m a  tr y ou t  wit h th e gymnastk ^  coach .  Th e gymnastfc s tea m coac h 
watche d hi m perfor m an d the n to W hi s P E teache r  ttia t  h e didn l  wan t  hi m 
on th e team .  Derric k confesse d tha t  th e coac h undoubtedl y though t  tha t 
he didn l  hav e th e talen t  fo r  gymnastics . 

Within-contex t  target :  Jennife r  worke d har d attemptin g t o creat e a 
ne w busines s venture .  A  frien d fixe d a  blin d dat e fo r  he r  wit h on e o f  hi s 
friends ,  Henry ,  fro m wort< .  Sh e waite d alon e a t  th e entranc e o f  tfi e mu -
seu m fo r  tw o hours .  Sh e confesse d t o he r  frien d tha t  he r  dat e though t  sh e 
wasnl  tha t  attractiv e an d tha t  softwar e engineer s aren l  interesting . 

Cross-contex t  target :  Jane ,  a  unicom ,  wante d t o se e wha t  wa s o n th e 
othe r  sid e o f  th e river.  Sh e ttiough t  th e land s ove r  ther e wer e enchante d 
and rich  wit h meadow s an d frui t  trees .  On e da y sh e se t  ou t  t o cros s th e 
river.  Jan e swa m a s har d a s sh e coul d bu t  afte r  2 0 minute s sti e ha d t o 
tur n back ,  exhausted .  Jan e decide d tha t  sh e wasn l  worth y o f  bein g i n th e 
magi c lands . 

sentation ,  th e m o r e understandabl e tha t  representatio n wil l 
appea r  t o a  reade r  o r  listener . 

Afte r  subject s rate d al l  fou r  targe t  stories ,  the y rea d th e 
followin g instructions :  " W h e n yo u rate d the m fo r  compre -
hensibility ,  di d an y o f  th e fou r  stories...remin d yo u o f  an y 
o f  th e storie s y o u ha d previousl y summar ized ? I f  so ,  pleas e 
tur n bac k t o tha t  story...an d writ e whic h stor y (o r  stories ) 
y o u go t  reminde d of.... " 

I t  i s no t  clea r  whethe r  analogica l  retrieval/mappin g m o d -
el s wou l d predic t  tha t  subject s wou l d perfor m explici t  re -
trieval ,  mapp ing ,  an d transfe r  unde r  thes e conditions .  T h e 
m o st  likel y prediction ,  however ,  seem s t o b e tha t  subject s 
w o u l d hav e n o pragmati c reaso n fo r  doin g a  detaile d 
source/targe t  m a p p i n g .  Acco rd ing l y ,  n o r m a l  re -
trieval/mappin g model s shoul d predic t  n o significan t  differ -
enc e i n comprehensibilit y  betwee n analo g an d unrelate d tar -
gets . 

I n contrast ,  th e R E M I N D f ramewor k predict s tha t  th e pre -
viou s summarizatio n o f  th e relate d source s wil l  increas e th e 
activatio n o f  particula r  t hem e an d contextua l  elements .  B e -
in g reminde d o f  analogou s sourc e storie s woul d als o increas e 
th e activatio n o f  thos e elements ,  eve n withou t  a  mapp in g 
proces s bein g performed .  Thes e t w o additiona l  source s o f 
primin g wil l  i n tur n increas e th e causa l  integratio n an d acti -
vatio n o f  th e target .  Accordingly ,  th e R E M I N D f ramewor k 
predict s tha t  ther e shoul d b e increase d comprehensibilit y fo r 
relate d target s compare d t o unrelate d targets . 

Method 

Subjects were 168 UCLA students. Subjects saw source sto-
ries  an d targe t  storie s i n a  singl e booklet ,  th e firs t  pag e o f 

whic h stated ,  "Ther e ar e tw o brie f  experiment s i n thi s 
packet .  Th e firs t  experimen t  concern s wha t  occur s whe n 
peopl e creat e summarie s o f  simila r  stories .  So ,  o n th e nex t 
tw o page s yo u wil l  se e tw o ver y shor t  stories .  Belo w eac h 
pai r  o f  stories ,  pleas e writ e 2- 3 sentence s summarizin g thei r 
c o m m on plot... "  O n eac h o f  th e nex t  tw o page s wer e a  pai r 
of  storie s tha t  wer e within-contex t  analog s o f  eac h other . 

Th e pag e afte r  th e secon d sourc e pai r  stated ,  "Th e secon d 
experimen t  i n thi s packe t  explore s variou s factor s involve d 
wit h tex t  comprehension .  Pleas e rea d an d rat e eac h o f  th e 
nex t  4  storie s fo r  it s comprehensibility. "  Belo w eac h targe t 
stor y wa s a  10-poin t  scal e (1 ,  low ;  10 ,  high )  fo r  ratin g 
comprehensibility .  Acros s subjects ,  analogou s an d disanalo -
gou s storie s appeare d equall y i n th e thir d an d fourt h ordina l 
targe t  positions .  Contextua l  Similarit y wa s a  between-sub -
ject s factor .  Th e remindin g instruction s wer e place d afte r  th e 
las t  targe t  story . 

We use d th e mi n F '  statisti c (compute d fro m subjec t  an d 
stor y A N O V A s )  t o allo w simultaneou s generalizatio n ove r 
bot h subject s an d stories .  Difference s betwee n condition s 
wer e analyze d i n a  mixed-subjects/within-item s mi n F ' 
A N O VA wit h th e followin g factors :  (a )  fo r  comprehensibil -
it y  ratings ,  3  (Themati c Similarity :  analog ,  disanalog ,  unre -
lated )  x  2  (Contextua l  Similarity :  within ,  cross) ,  an d (b )  fo r 
reminding ,  2  (Themati c Similarity :  analog ,  disanalog )  x  2 
(Contextua l  Similarity :  within ,  cross) .  Th e relationshi p be -
twee n remindin g an d comprehensibilit y  wa s measure d b y 
computin g point-biseria l  correlation s o f  subjects '  compre -
hensibilit y  rating s an d remindin g score s (1 ,  i f  reminde d a t 
leas t  on e sourc e story ;  0 ,  i f  no t  reminde d o f  any) . 
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•  analo g 
•  disanalo g 
•  unrelate d 

w idUMOMen crocs-ooniex t within-contex t  cross-contex t 

Figur e 1  (lef t  panel) .  Comprehensibilit y  Ratings .  Figur e 2  (righ t  panel) .  Remindin g Proportions .  Not e tha t  th e y-axi s 
shows th e proportio n o f  subject s bein g reminde d o f  a t  leas t  on e o f  th e relate d summarize d stories . 

Result s a n d Discussio n 

Recall that the REMIND framework predicts that priming 
fro m activate d sourc e target s shoul d increas e comprehensibil -
it y  o f  target s havin g relate d source s vs .  thos e o f  target s no t 
havin g relate d sources ,  eve n thoug h ther e i s n o pragmati c 
reaso n fo r  subject s t o engag e i n mappin g betwee n source s 
and targets .  Analyse s o f  th e comprehensibilit y  rating s 
(show n i n Figur e 1 )  suppor t  thi s prediction .  Th e mai n effec t 
of  Themati c Similarit y an d th e omnibu s interactio n o f 
Themati c Similarit y an d Contex t  Similarit y wer e no t  signif -
icant ,  mi n F'(l ,  60 )  =  1.60 ,  mi n F'(l ,  139 )  =  1.09 ,  respec -
tively .  However ,  planne d comparison s showe d tha t  i n th e 
(single-degre e o f  freedom )  within-contex t  condition ,  analog 
and disanalo g targe t  storie s wer e rate d a s mor e comprehensi -
bl e tha n unrelate d stories ,  mi n F '  (1 ,  72 )  =  4.70 ,  p  <  .0 5 
(se e lef t  sid e o f  Figur e 1) .  I n othe r  words ,  target s tha t  ha d 
within-contex t  source s i n m e m o r y ha d significantl y highe r 
comprehensibilit y  tha n thos e without . 

A potentiall y  confusin g fac t  i s  tha t  cross-contex t  analog s 
wer e rate d a s mor e comprehensibl e tha n within-contex t 
analogs ,  mi n F '  (1 ,  54 )  =  4.94 ,  p  <  .05 .  Thi s i s undoubtedl y 
a consequenc e o f  th e constraint s necessar y t o construc t  ap -
propriat e materials .  Whil e cross-contex t  analog s share d simi -
la r  themes ,  within-contex t  analog s ha d t o shar e bot h them e 
and even t  descriptions .  Accordingly ,  within-contex t  target s 
describe d relativel y mor e thematically-irrelevan t  events . 

Remindin g proportion s fo r  source s ar e show n i n Figur e 2 . 
As i s evident ,  subject s wer e reminde d o f  mor e analo g sourc e 
storie s tha n o f  disanalo g sources ,  an d mor e within-contex t 
source s tha n cross-contex t  sources ,  (respectively ,  mi n F'(l , 
74 )  =  4.72 ,  p  <  .05 ,  mi n F '  (1 ,  96 )  =  12.16 ,  p  <  .001) .  Th e 
interactio n betwee n Themati c Similarit y an d Contex t 
Similarit y wa s no t  significant ,  mi n F' < 1 . 

Interestingly ,  th e reminding/ratin g correlatio n i n th e 
within-contex t  analo g conditio n i s significan t  ( r  =  .38 ,  p  < 
.001) ,  bu t  th e correlatio n i n th e within-contex t  disanalo g 
conditio n i s essentiall y  zer o ( r  =  -.02) .  Whil e an y discus -
sion s o f  thi s findin g ar e beyon d th e scop e o f  th e presen t  pa -
per ,  w e includ e thi s correlatio n a s a n indicatio n tha t  th e re -
latio n betwee n retrieva l  an d transfe r  i s no t  simpl e o r  linear . 

The basi c result s o f  thi s experimen t  suppor t  th e R E M I N D 
framework' s clai m tha t  a  for m o f  analogica l  transfe r  ca n 
happe n eve n whe n subject s d o no t  perfor m explici t  mappin g 
or  problem-solving ,  sinc e comprehensibilit y  rating s wer e 

increase d whe n subject s ha d previousl y studie d contextually -
simila r  stories . 

Experiment 2: Similarity Comparison and 
Targe t  Comprehensio n 

To further explore the role of priming in analogical transfer, 
we examine d targe t  comprehensio n unde r  condition s i n 
whic h subject s performe d source/targe t  mapping .  Subject s 
wer e presente d wit h booklet s o f  6  pair s o f  stories ,  on e pai r 
t o a  page .  Subject s sa w on e stor y pai r  fro m eac h o f  th e fol -
lowin g conditions :  within-contex t  analog ,  within-contex t 
disanalog ,  within-contex t  unrelated ,  cross-contex t  analog , 
cross-contex t  disanalog ,  cross-contex t  unrelate d (se e Tabl e 
2) .  Subject s wer e aske d t o rea d eac h stor y i n th e pairin g an d 
rat e it s comprehensibility .  Afte r  ratin g eac h story' s compre -
hensibility ,  subject s i n th e similarit y compariso n conditio n 
wer e als o instructe d t o "Pleas e rerea d th e abov e tw o storie s 
and the n rat e h o w simila r  th e overal l  situation s bein g de -
scribe d ar e t o eac h other. " 

I n analogica l  retrieval/mappin g frameworks ,  analogica l 
transfe r  shoul d no t  tak e plac e unti l  afte r  bot h storie s ar e ex -
plicitl y  compared .  Therefore ,  comprehensibilit y  rating s fo r 
th e analog  target s shoul d no t  b e an y differen t  tha n fo r  th e 
disanalo g o r  unrelate d target s here ,  sinc e subject s m a k e 
comprehensibilit y  rating s befor e the y m a k e similarit y rat -
ings .  However ,  i n th e R E M I N D framework ,  transfe r  ca n re -
sul t  fro m primin g o f  knowledg e representation s i n workin g 
and episodi c memory ,  an d s o comprehensibilit y  rating s fo r 
analog  target s shoul d b e highe r  tha n fo r  disanalo g an d unre -
late d target s eve n thoug h mappin g i s performe d second . 

I t  coul d b e argue d tha t  i n thi s paradig m tha t  subject s 
migh t  b e comparin g source s an d target s whil e the y ar e per -
formin g similarit y ratings .  However ,  i n systematicall y de -
briefin g subject s i n a  time d readin g versio n o f  thi s tas k w e 
hav e jus t  completed ,  n o subjec t  ha s eve r  reporte d doin g thi s 
or  guesse d a t  th e relatio n betwee n th e comprehensibilit y  an d 
similarit y ratings .  Al l  subjects '  description s o f  thei r  strate -
gie s fo r  comprehensibilit y  rating s focuse d o n qualitie s o f  in -
dividua l  stories ,  wherea s thei r  strategie s fo r  similarit y rat -
ing s focuse d o n feature s share d betwee n stories . 

Not e tha t  hal f  o f  th e subject s di d no t  perfor m similarit y 
rating s o n th e source s an d target s the y wer e ratin g fo r  com -
prehensibility .  W e include d thi s conditio n i n orde r  t o explor e 
th e limitin g encodin g condition s unde r  whic h semanti c 
memory primin g occurs . 
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Figure 3. Comprehensibility ratings 
w h e n m a k i n g similarit y ratings . 

disanalo g 
Q unrclale d 

within-contex t  cross-contex t 

Figure 4. Comprehensibility ratings 
w h e n no t  mak in g similarit y ratings . 

within-contex t  cross-contex t 

Figur e 5 .  Similarit y ratings . 

M e t h o d 

Subjects were 168 UCLA students. Subjects were given 6-
pag e booklet s whic h o n eac h pag e containe d a  pai r  o f  sto -
ries .  Underneat h eac h stor y wa s a  ratin g scal e fo r  compre -
hensibility .  Subject s i n th e similarit y condition s als o sa w a t 
th e botto m o f  eac h pag e a  scal e fo r  ratin g th e similarit y o f 
th e tw o storie s (range :  1 ,  completel y dissimilar ,  t o 10 , 
completel y identical) . 

Results and Discussion 

Comprehensibility and similarity rating condition. Recall 
tha t  analogica l  retrieval/mappin g framework s posi t  tha t  sub -
ject s hav e t o explicitl y  compar e sourc e an d targe t  storie s be -
for e transfe r  occurs .  Accordingly ,  analo g targe t  comprehen -
sibilit y  rating s shoul d b e n o differen t  tha n disanalo g an d un -
relate d ratings .  I n contrast ,  R E M I N D ' s priming/transfe r 
framewor k claim s tha t  subject s wil l  activat e themati c 
knowledg e representation s especiall y whil e processin g 
sourc e stories .  Therefore ,  analo g targe t  comprehensibilit y 
rating s shoul d b e highe r  tha n disanalo g an d unrelate d com -
prehensibilit y  rating s eve n befor e explici t  source/targe t 
mappin g i s begun . 

Figur e 3  display s th e targe t  comprehensibilit y  ratings . 
Thes e result s appea r  t o sho w primin g occurrin g befor e ex -
plici t  mappin g occur s (cf .  Seifert ,  M c K o o n ,  Abelson ,  & 
Ratcliff ,  1986) .  Acros s bot h within -  an d cross-contex t  condi -
tions ,  ther e wa s a  mai n effec t  o f  Themati c Similarit y  (i.e. , 
analo g >  disanalo g >  unrelated) ,  mi n F '  (2 ,  36 )  =  3.20 ,  p 
<.05 .  (I n ou r  curren t  readin g tim e versio n o f  thi s experi -
ment ,  subject s ar e als o fastes t  t o rea d analogou s targets. ) 
The interactio n betwee n Contextua l  an d Themati c Similarit y 
was no t  significant ,  mi n F '  <  1 . 

Thoug h no t  o f  particula r  theoretica l  interest ,  th e similar -
it y rating s ar e importan t  becaus e the y d o validat e ou r  materi -
al s an d sho w tha t  subject s wer e indee d sensitiv e t o ou r  ma -
nipulatio n o f  themati c an d contextua l  similarity .  A s show n 
i n Figur e 5 ,  ther e wa s a  mai n effec t  o f  Themati c Similarit y 
(i.e. ,  analo g >  disanalo g >  unrelated) ,  an d within-contex t 
pair s wer e rate d a s mor e simila r  tha n cross-contex t  pair s 
(respectively ,  mi n F'(2 ,  72) = 10.42 ,  p  <  .001 ,  mi n F'(l , 
66) = 15.51,/?<.0001) . 

Comprehensibilit y  ratin g onl y condition .  A n importan t 
goal  i s  t o find  th e limitin g condition s unde r  whic h semanti c 
memory primin g occurs .  T o explor e thes e limits ,  hal f  o f  th e 

subject s w e teste d di d no t  perfor m similarit y rating s afte r  rat -
in g target s fo r  comprehensibility .  Figur e 4  show s th e targe t 
comprehensibilit y  rating s fo r  thes e subjects .  A s i s evident , 
ther e wer e n o significan t  effect s i n thi s conditio n excep t  tha t 
cross-contex t  storie s wer e rate d a s mor e comprehensibl e tha n 
within-contex t  stories ,  mi n F '  (1 ,  47 )  =  11.25 ,  p  <.001 . 

The fac t  tha t  n o primin g effect s wer e show n i n thi s condi -
tio n bu t  wer e whe n subject s ha d t o mak e similarit y rating s 
support s tw o ver y differen t  interpretation s o f  Experimen t  2 . 
One possibility ,  o f  course ,  i s  tha t  th e primin g effect s show n 
i n th e similarit y conditio n wer e du e t o subject s subcon -
sciousl y mappin g source s an d target s a t  th e sam e tim e a s 
the y wer e ratin g target s fo r  comprehensibility .  A  secon d 
possibilit y  i s  tha t  fo r  themati c primin g t o occur ,  relevan t 
knowledg e representation s hav e t o b e kep t  relativ e accessibl e 
whil e th e targe t  i s processed .  B y thi s view ,  subject s i n th e 
similarit y conditio n kep t  th e sourc e analo g an d th e knowl -
edg e neede d t o understan d i t  relativel y activ e whil e ratin g th e 
target ,  becaus e the y kne w the y woul d late r  nee d t o compar e 
th e sourc e an d target .  I f  thi s vie w i s correct ,  similarit y com -
parison s ar e no t  necessar y fo r  analogica l  transfer .  Analogica l 
transfe r  effect s shoul d b e show n i n an y tas k i n whic h (a )  th e 
sourc e analo g an d it s knowledg e representation s hav e t o b e 
kep t  active ,  o r  (b )  th e sourc e analo g an d it s knowledg e repre -
sentation s reac h a  ver y hig h leve l  o f  activatio n fro m ex -
tende d processin g (e.g. ,  Experimen t  1) .  W e ar e currentl y per -
formin g experiment s t o explor e thi s secon d explanation . 

Discussion 

Experiment 1 provided evidence for the REMIND frame-
work' s predictio n tha t  a  simpl e for m o f  analogica l  transfe r 
can occu r  eve n whe n explici t  analogica l  reasonin g i s no t  per -
formed .  I n tha t  experiment ,  subject s (1 )  summarize d analo -
gou s sourc e stories '  c o m m o n plot ;  (2 )  rate d th e comprehen -
sibilit y o f  target s relate d t o source s b y simila r  themes ,  con -
texts ,  o r  theme s an d contexts ;  an d the n (3 )  describe d an y 
source s reminde d o f  whil e ratin g targets .  Source/targe t  simi -
larit y influence d comprehensibilit y an d remindin g eve n 
thoug h ther e w a s n o nee d fo r  subject s t o explicitl y m a p o r 
otherwis e c o m p a r e source s an d targets .  Similarly , 
Experimen t  2  provide d evidenc e fo r  th e R E M I N D frame -
work' s predictio n tha t  analogica l  transfe r  ca n tak e plac e be -
for e explici t  analogica l  mapp in g occurs .  Subject s (1 )  rate d 
eac h story' s comprehensibilit y i n source/targe t  pair s havin g 
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simila r  relationship s t o eac h othe r  a s i n Experimen t  1 ;  an d 
the n (2 )  rate d source/targe t  similarity .  Analogou s target s 
wer e rate d a s mor e comprehensibl e tha n non-analogou s tar -
gets .  Retrieval/mappin g theories ,  unlik e REMIND' s knowl -
edge representatio n framework ,  predic t  tha t  analogou s target s 
wil l  no t  b e influence d b y source s unti l  o/re r  comparison . 

I t  i s impossibl e t o rul e ou t  th e possibilit y  tha t  subject s i n 
fac t  di d perfor m a  comple x analogica l  retrieval ,  mapping , 
and reasonin g proces s i n thes e experiments ,  an d tha t  thi s i s 
th e actua l  reaso n th e comprehensibilit y  rating s wer e affecte d 
by previously-rea d simila r  sources .  However ,  w e believ e tha t 
thi s i s unlikely ,  becaus e ther e wa s littl e pragmati c reaso n fo r 
subject s t o d o s o give n thei r  instructions .  Moreover ,  w e be -
liev e tha t  th e for m o f  analogica l  primin g i n REMIN D result -
in g fro m th e interactio n o f  th e comprehensio n an d memor y 
retrieva l  processe s provide s a  simple r  an d mor e coheren t  ex -
planatio n o f  ou r  results .  A s oppose d t o th e relativel y com -
putationall y costl y proces s o f  a  full-blow n analogica l  map -
pin g an d transfer ,  REMIND' s analogica l  primin g emerge s 
naturall y an d withou t  cos t  fro m th e encodin g process . 

I t  i s  importan t  t o not e tha t  w e d o no t  den y th e psycholog -
ica l  realit y  o f  comple x analogica l  reasonin g simulate d b y re -
trieval/mappin g system s suc h a s S M E,  A C M E,  an d som e 
case-base d reasonin g models .  Clearl y peopl e d o sometime s 
undertak e consciou s an d explici t  mappin g an d transfe r  (i n 
difficul t  problem-solvin g tasks ,  fo r  example) .  However ,  w e 
do believ e tha t  futur e generation s o f  mappin g model s shoul d 
tak e int o greate r  accoun t  ho w memor y an d encodin g affect s 
transfer ,  a s i n REMIND.  Hofstadte r  &  Mitchell' s  (i n press ) 
COPYCAT mode l  show s on e intriguin g wa y thi s ca n b e don e 
by th e interactio n o f  spreading-activatio n throug h a  long -
ter m an d workin g memory . 

Much researc h remain s t o b e don e t o explor e thi s phe -
nomenon.  W e ar e currentl y runnin g severa l  experiment s t o 
elucidat e th e encodin g condition s unde r  whic h i t  occurs .  An -
othe r  potentiall y  interestin g lin e o f  attac k i s show n i n exper -
iment s b y Ros s an d Bradsha w (i n press) ,  whic h see m t o 
sho w a  subconsciou s effec t  o f  long-ter m memor y o n disam -
biguatio n an d interpretatio n o f  th e targets ,  albei t  onl y fo r 
surfac e (an d no t  analogical )  reminding .  REMIN D itsel f  need s 
t o b e significantl y extended ,  becaus e lik e al l  curren t  connec -
tionis t  models ,  i t  doe s no t  ye t  hav e th e capacit y t o perfor m 
th e inference s t o comprehen d complex ,  themati c storie s suc h 
as thos e o f  Tabl e 2 ,  thoug h i t  ca n mak e abstrac t  pla n an d 
goal-base d inference s fo r  shorte r  storie s (se e discussio n i n 
Lang e &  Wharton ,  i n press) . 

Bot h experiment s i n thi s pape r  impl y tha t  transfe r  ca n b e 
cause d b y activatio n o f  abstrac t  knowledg e representation s 
withou t  explici t  retrieva l  o r  mapping .  Th e implicatio n fo r 
transfe r  model s wit h n o abilit y  t o represen t  differentia l  acti -
vatio n i n thei r  semanti c memor y (o r  n o semanti c memor y a t 
all )  seem s obvious .  A  highl y structure d semanti c memor y 
tha t  ca n represen t  differentia l  activatio n amon g it s compo -
nent s appear s t o b e necessar y t o mode l  ou r  findings. 
Furthermore ,  thes e result s sugges t  tha t  i n orde r  t o accuratel y 
simulat e som e psychologicall y importan t  tasks ,  processe s 
previousl y though t  o f  a s separat e an d seria l  ar e goin g t o 
hav e t o b e modele d a s interactin g i n paralle l  withi n th e sam e 
genera l  system . 
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