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R e p r e s e n t a t i o n a l  I s s u e s i n A n a l o g i c a l  T r a n s f e r 

Colleen M. Sejfert Kenneth C. Gray 

Department of Psychology 

Universit y o f  Michiga n 

Abstract 

Lack of transfer may result in part from a critical, though often ignored 

factor :  th e for m o f  th e initia l  representatio n o f  informatio n durin g th e proces s o f 

analogica l  transfer .  Usin g a  Gic k an d Holyoa k (1980 ,  1983 )  replication ,  i n whic h 

subject s rea d a  stor y i n th e guis e o f  a  memor y experiment ,  subject s wer e late r 
require d t o solv e a  proble m whic h coul d b e solve d usin g a n analogou s strateg y 

suggeste d b y th e story .  Transfe r  performanc e wa s measure d b y th e presenc e o r 

absenc e o f  thi s targe t  solutio n i n subjects '  protocols .  Th e tex t  o f  th e origina l  Genera l 

stor y (fro m Gic k &  Holyoak )  wa s modifie d slightl y i n on e condition ,  wher e on e rol e i n 

th e stor y wa s replace d b y anothe r  typ e o f  actor .  Th e change s wer e minor ,  a s show n 

by th e fac t  tha t  th e stor y modificatio n di d no t  affec t  similarit y rating s betwee n th e 

stor y an d problem .  Howeve r  th e change s di d appea r  t o affec t  subjects '  initia l 

representatio n o f  th e stor y and ,  a s a  result .  Improv e subsequen t  transfe r  t o th e 

problem .  Th e result s indicat e tha t  formin g a n initia l  representatio n o f  th e stor y tha t 

i s  congruen t  wit h importan t  feature s o f  th e proble m i s critica l  fo r  analogica l  transfer . 

Subjects '  abstractio n o f  a  genera l  proble m solvin g schem a i s a n inadequat e explanatio n 

of  thes e results . 

Introduction 

Contrary to naturally occurring examples of analogical 

reminding ,  m a n y psychologica l  experiment s hav e demonstrate d tha t 

peopl e hav e a  difficul t  tim e remember in g an d utilizin g prio r 

examp le s tha t  ar e onl y abstractl y relate d t o th e curren t  situatio n 

(Holyoa k &  Nisbett ,  1988) .  Despit e al l  th e attentio n lac k o f 

analogica l  transfe r  ha s received ,  ke y factor s remai n t o b e addresse d 

abou t  th e transfe r  problem .  I n thi s paper ,  w e argu e tha t  th e cas e 

agains t  analogica l  remindin g i s limite d b y a  failur e t o adequatel y 

tak e int o accoun t  subjects '  initia l  m e m o r y representatio n o f 

presente d material . 
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Analogica l  transfe r  i s importan t  t o stud y becaus e o f  it s 

obviou s significanc e i n learnin g an d proble m solvin g (Ross ,  1987) . 

I n addition ,  however ,  w e believ e tha t  investigatin g analog y i s a n 

appropriat e metho d t o gai n insigh t  abou t  th e representatio n o f 

informatio n i n m e m o r y .  Retrieva l  ha s ofte n bee n a s s u m e d t o b e a n 

automati c proces s tha t  i s dependen t  solel y o n matchin g a n inpu t  t o 

th e content s o f  m e m o r y (Holyoa k &  Nisbett ,  1988) .  O u r  basi c 

contentio n i s tha t  suc h a  "simpl e m e m o r y "  mode l  o f  episod e 

retrieva l  wil l  no t  accoun t  fo r  th e example s o f  remindin g tha t  d o 

occu r  i n th e world .  Thi s "simpl e m e m o r y "  model ,  whic h underlie s 

m a ny investigators '  approache s t o analogica l  transfer ,  involve s th e 

us e o f  a n overal l  similarit y metri c t o identif y th e episod e i n 

m e m o ry wit h th e mos t  featur e overla p (afte r  Tversky ,  1977) . 

However ,  i t  appear s tha t  conten t  featur e matchin g alon e I s no t 

sufficien t  t o accoun t  fo r  th e richnes s o f  analog y observe d i n natura l 

settings .  Instead ,  w e argu e fo r  a  mor e comple x mode l  o f  m e m o r y -

base d analogy ,  wher e th e determinin g facto r  i n retrieva l  i s  th e 

qualit y o f  th e origina l  encoding .  Fo r  example ,  a  grea t  dea l  o f 

inferenc e i s require d t o full y  understan d a  stor y containin g abstrac t 

relation s a s wel l  a s conten t  features .  Analogica l  transfe r  wil l  no t 

occu r  i f  th e understande r  fail s  t o perfor m elaborativ e inference s 

describin g th e relation s betwee n feature s i n th e example .  Buildin g 

an initia l  representatio n tha t  contain s bot h th e abstrac t  an d conten t 

feature s i s critica l  fo r  an y late r  analogica l  us e base d upo n them . 

Thus ,  th e abilit y  t o us e analogie s depend s o n effort s toward s 

elaborativ e encodin g o f  initia l  episodes .  Tha t  encodin g m a y b e th e 

ke y t o analog y i s supporte d b y Gic k an d Holyoa k (1983) ,  wher e 

multipl e exemplar s i n encodin g produce d bette r  transfe r  rates ,  an d 

by Seifert ,  M c K o o n ,  Abelson ,  an d Ratclif f  (1986) ,  whe r e abstrac t 

reminding s occurre d w h e n subject s wer e give n plent y o f  tim e t o 

encod e an d summar iz e th e initia l  stories . 

H o w migh t  representatio n pla y a  rol e i n lac k o f  transfer ? 

Conside r  Gic k an d Holyoa k (1980 ,  1983) ,  whic h conclude d tha t  peopl e 

ar e unabl e t o appl y a  genera l  strateg y learne d i n on e situatio n t o 

another .  I n on e o f  thei r  experiments ,  subject s rea d a  stor y unde r  th e 

guis e o f  a  m e m o r y experiment .  T h e story ,  title d "Th e General" , 

describe s a  general' s  exploit s i n overthrowin g a  dictato r  (se e Tabl e 
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1) .  Followin g th e story ,  subject s wer e give n a  proble m t o solve , 

Duncker' s (1945 )  ra y proble m (als o include d i n Tabl e 1) . 

Tabl e 1 

The General 
A smal l  countr y wa s rule d fro m a  stron g fortres s b y a  dictator .  Th e fortres s wa s 

situate d i n th e middl e o f  th e country ,  surrounde d b y farm s an d villages .  Man y road s 

le d t o th e fortres s throug h th e countryside .  A  rebe l  genera l  vowe d t o captur e th e 

fortress .  Th e genera l  kne w tha t  a n attac k b y hi s entir e arm y woul d captur e th e 

fortress .  H e gathere d hi s arm y a t  th e hea d o f  on e o f  th e roads ,  read y t o launc h a  full -

scal e direc t  attack .  However ,  th e genera l  the n learne d tha t  th e dictato r  ha d plante d 

mine s o n eac h o f  th e roads .  Th e mine s wer e se t  s o tha t  smal l  bodie s o f  me n coul d 

pas s ove r  the m safely ,  sinc e th e dictato r  neede d t o mov e hi s troop s an d worker s t o 

and fro m th e fortress .  However ,  an y larg e forc e woul d detonat e th e mines .  No t  onl y 

woul d thi s blo w u p th e road ,  bu t  i t  woul d als o destro y man y neighborin g villages .  I t 

therefor e seeme d impossibl e t o captur e th e fortress .  However ,  th e genera l  devise d a 

simpl e plan .  H e divide d hi s arm y int o smal l  group s an d dispatche d eac h grou p t o th e 

head o f  a  differen t  road .  Whe n al l  wa s read y h e gav e th e signa l  an d eac h grou p 

marche d dow n a  differen t  road .  Eac h grou p arrive d togethe r  a t  th e fortres s a t  th e 

same time .  I n thi s way ,  th e genera l  capture d th e fortres s an d overthre w th e 

dictator . 

The Ray Problem 

Suppos e yo u ar e a  docto r  face d wit h a  patien t  wh o ha s a  malignan t  tumo r  i n hi s 

stomach .  I t  i s  impossibl e t o operat e o n th e patient ,  bu t  unles s th e tumo r  i s destroye d 

th e patien t  wil l  die .  Ther e i s a  kin d o f  ra y tha t  ca n b e use d t o destro y th e tumor .  I f 

th e ray s reac h th e tumo r  al l  a t  onc e a t  a  sufficientl y hig h intensity ,  th e tumo r  wil l  b e 

destroyed .  Unfortunately ,  a t  thi s intensit y th e health y tissu e tha t  th e ray s pas s 

throug h o n th e wa y t o th e tumo r  wil l  als o b e destroyed .  A t  lowe r  intensitie s th e ray s 

ar e harmles s t o health y tissue ,  bu t  the y wil l  no t  affec t  th e tumo r  either .  What  typ e 

of  procedur e migh t  b e use d t o destro y th e tumo r  wit h th e rays ,  an d a t  th e sam e tim e 
avoi d destroyin g th e health y tissue ? 

General Story and Ray/Tumor Problem from Gick and Holyoak 

(1980 ,  1983) . 

The plan used by the general to capture the fortress may be adapted 

int o a n analogou s solutio n t o th e ra y problem .  T h e docto r  ca n direc t 

severa l  lo w intensit y ray s fro m differen t  source s t o converg e o n th e 

tumor .  Gic k an d Holyoak' s result s wer e tha t  onl y thirt y percen t  o f 
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subject s applie d th e strateg y fro m T h e Genera l  stor y t o th e ra y 

problem .  Eve n w h e n tol d t o us e th e s a m e solution ,  onl y s o m e o f  th e 

subject s (75% )  wer e abl e t o appl y i t  correctly .  Accordin g t o Gic k 

an d Holyoa k (1983) .  analogica l  transfe r  depend s o n subjects '  abilit y 

t o abstrac t  a  "convergenc e schema "  fro m th e stor y an d problem .  T h e 

schema ,  a s propose d b y Gic k an d Holyoak ,  describe s proble m type s 

fo r  whic h th e convergenc e solutio n i s a n appropriat e plan .  I t 

contain s commonalitie s betwee n separat e episode s onl y i n term s o f 

proble m solvin g action s an d states . 

I n ou r  view ,  th e convergenc e s c h e m a canno t  b e th e sol e 

determinan t  o f  transfer .  I n orde r  t o b e reminde d o f  th e prio r  story , 

on e mus t  hav e encode d tha t  stor y wit h a  simila r  se t  o f  dominatin g 

features .  Subjects '  origina l  encodin g m a y no t  hav e include d th e 

particula r  inference s necessar y t o generat e th e connectio n betwee n 

th e stories .  O f  course ,  i t  m a y b e possibl e upo n reflectio n t o identif y 

an analogou s relationship ;  however ,  th e critica l  questio n i n 

spontaneou s analog y i s no t  whethe r  yo u ca n generat e suc h a  lin k 

give n th e tw o cases ,  bu t  whethe r  eac h cas e individuall y set s u p a 

m e m o ry representatio n suc h tha t  the y ar e likel y t o b e similarl y 

encode d int o m e m o r y . 

F ro m thi s perspective ,  i t  b e c o m e s clea r  tha t  a n importan t 

facto r  i s h o w eac h episod e i s structure d fo r  presentation ,  s o tha t 

th e dominan t  feature s on e expect s t o b e encode d a  prior i  ar e i n fac t 

th e one s encode d b y subjects .  I n th e presen t  experiment ,  w e 

attempte d t o manipulat e th e representatio n forme d fo r  th e stor y t o 

affec t  th e rat e o f  transfe r  t o th e problem . 

T h e presen t  experimen t  is ,  i n part ,  a  replicatio n o f  Gic k an d 

Holyoak' s (1980 .  1983 )  transfe r  experiments .  Subject s ar e 

presente d wit h a  stor y whic h introduce s a  solutio n t o a  problem . 

Later ,  the y ar e give n a n analo g proble m i n a  differen t  domai n t o 

solve .  O n e conditio n include d th e stor y an d proble m a s i n Gic k an d 

Holyoa k (1980) ,  a s show n i n Tabl e 1 .  I n a  secon d conditio n mino r 

modification s wer e m a d e t o th e stor y i n a n effor t  t o alte r  subjects ' 

initia l  representation s o f  th e stor y t o facilitat e transfe r  t o th e 

problem .  Specifically ,  th e proble m suggest s th e nee d t o destro y a n 

"enem y within "  th e body- -  th e tumor .  However ,  thi s rol e i s mo r e 

difficul t  t o observ e i n T h e Genera l  story .  I n th e origina l  story ,  th e 

presenc e o f  th e dictato r  w a s th e statu s quo .  A s fa r  a s th e reade r 
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ca n tell ,  th e dictato r  ha d alway s controlle d th e fortress .  A 

representatio n o f  thi s poin t  m a y b e quit e differen t  fro m tha t  fo r  th e 

tumo r  i n th e analogou s portio n o f  th e ra y problem .  A  tumo r  i s a n 

objec t  tha t  ha s appeare d (possibl y suddenly )  i n th e body .  I t  woul d 

not  b e represente d a s th e statu s quo .  Rather ,  th e appearanc e o f  a 

tumo r  i s m o r e lik e a  sudde n invasio n o f  s o m e foreig n agent .  T h e n e w 

versio n o f  T h e Genera l  story ,  s h o w n i n Tabl e 2 ,  retell s th e story , 

simpl y replacin g th e dictato r  fro m th e origina l  versio n wit h 

"terrorists" . 

Table 2 

The General- Terrorist version 

A smal l  countr y wa s rule d fro m a  stron g fortres s b y a  dictator .  Th e fortres s wa s 

situate d i n th e middl e o f  th e country ,  surrounde d b y farm s an d villages .  Man y road s 

le d t o th e fortres s throug h th e countryside .  A  smal l  grou p o f  terrorist s ha d 

take n ove r  an d barricade d themselve s i n th e fortress .  A n arm y genera l 

vowed t o captur e th e fortress .  Th e genera l  kne w tha t  a n attac k b y hi s entir e arm y 
woul d captur e th e fortress .  H e gathere d hi s arm y a t  th e hea d o f  on e o f  th e roads , 

read y t o launc h a  full-scal e direc t  attack .  However ,  th e genera l  the n learne d tha t  th e 

terrorist s ha d plante d mine s o n eac h o f  th e roads .  Th e mine s wer e se t  s o tha t 

smal l  bodie s o f  me n coul d pas s ove r  the m safely ,  sinc e th e terrorist s neede d t o 
move troop s an d worker s t o an d fro m th e fortress .  However ,  an y larg e forc e woul d 

detonat e th e mines .  No t  onl y woul d thi s blo w u p th e road ,  bu t  i t  woul d als o destro y 

many neighborin g villages .  I t  therefor e seeme d impossibl e t o captur e th e fortress . 

However ,  th e genera l  devise d a  simpl e plan .  H e divide d hi s arm y int o smal l  group s 

and dispatche d eac h grou p t o th e hea d o f  a  differen t  road .  Whe n al l  wa s read y h e gav e 

th e signa l  an d eac h grou p marche d dow n a  differen t  road .  Eac h grou p arrive d togethe r 

at  th e fortres s a t  th e sam e time .  I n thi s way ,  th e genera l  capture d th e fortres s an d 

overthre w th e terrorists . 

Revised General Story - terrorist version. Items in boldface 

w e r e change d i n thi s versio n fro m th e origina l  i n Tabl e 1 . 

By replacing the dictator with terrorists in the new version, we 

hav e highlighte d thi s perspective ,  cal l  i t  th e " e n e m y within " 

perspectiv e i n T h e Genera l  story .  W h e n a  m e m o r y representatio n fo r 

th e terroris t  versio n i s se t  up ,  i t  shoul d n o w reflec t  th e "enem y 

within "  perspective .  T h e terroris t  versio n thu s highlight s a n 

additiona l  commonal i t y wit h th e ra y problem .  Not e tha t  thi s n e w 

commonal i t y i s no t  par t  o f  th e convergenc e s c h e m a . 
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Metho d 

Subjects. Subjects were 36 University of Michigan 

undergraduate s w h o participate d fo r  credi t  i n a  psycholog y course . 

Materials .  Duncker' s (1945 )  ra y proble m an d T h e Genera l 

analo g fro m Gic k an d Holyoa k (1980 ,  1983 )  wer e used ,  alon g wit h 

T h e General -  terroris t  version .  Al l  material s ar e displaye d i n 

Table s 1  an d 2 . 

Procedure .  2 1 subject s rea d th e origina l  versio n o f  T h e 

Genera l  an d 1 5 subject s rea d th e terroris t  versio n fo r  3  minutes . 

The y wer e the n aske d t o writ e thei r  recal l  o f  th e story .  Afte r 

protocol s wer e written ,  subject s attempte d t o solv e th e radiatio n 

problem .  Followin g this ,  subject s wer e give n a  hin t  t o "propos e a 

solutio n suggeste d b y th e story. "  Finally ,  subject s wer e aske d i f 

the y ha d see n th e stor y o r  proble m befor e i n an y contex t  (an d i f  so , 

discarde d fro m th e analysis) . 

Results 

Table 1 shows the proportion of subjects who proposed the 

convergenc e solutio n t o th e ra y proble m afte r  readin g th e origina l 

an d th e terroris t  version s o f  T h e General .  T h e lef t  co lumn s 

indicate s th e proportio n w h o transferre d th e solutio n strateg y 

spontaneously ,  withou t  an y hin t  t o us e th e story .  T h e secon d colum n 

give s th e tota l  proportio n o f  subject s w h o transferre d successfull y 

afte r  bein g tol d t o us e th e stor y (thi s colum n include s th e subject s 

fro m th e firs t  column) .  T h e las t  colum n give s th e proportio n o f 

subject s w h o di d no t  propos e th e convergenc e solution . 

Tabl e 1 

Befor e Hin t  Afte r  Hin t  N o Transfe r 

Origina l  Versio n 

Terroris t  Versio n 

.1 9 

.4 0 

.6 2 

.6 0 

.3 8 

.4 0 
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A chi-squar e tes t  fo r  associatio n reveale d tha t  th e proportio n o f 

subject s w h o transferre d befor e th e hin t  w a s significantl y greate r 

i n th e terroris t  stor y conditio n ( Z ^ W -  3.94 ,  p  <  .025) . 

DiSCVi?gion 

T h e modification s i n th e Genera l  story ,  thoug h mino r  i n a m o u n t 

of  textua l  change ,  w e r e successfu l  i n increasin g th e rat e o f 

transfer .  T h e poin t  m a d e b y thi s manipulatio n i s m o r e subtl e tha n 

sayin g tha t  m o r e simila r  storie s resul t  i n better  transfer ;  rate d 

similarit y w h e n give n bot h analogue s i s th e s a m e i n th e origina l  an d 

th e c h a n g e d versions .  A n independen t  grou p o f  1 9 subject s give n 

eithe r  th e origina l  versio n an d th e ra y problem ,  o r  th e terroris t 

versio n an d th e ra y proble m w e r e aske d t o rat e th e similarit y o f 

proble m t o stor y o n a  scal e fro m 0 - 1 0 ,  whe r e 0  w a s labelle d "no t 

at  al l  similar "  an d 1 0 w a s labelle d "extremel y similar. "  N o explici t 

instruction s regardin g similarit y judgment s we r e given .  T h e m e a n 

rating s give n w e r e 7. 9 fo r  th e origina l  versio n an d 7. 6 fo r  th e 

terroris t  version .  Thi s differenc e i s no t  significan t  (t(17 )  =  0.21 ,  p 

>.8) . 

Therefore ,  th e c h a n g e s i n th e terroris t  versio n di d no t  resul t 

i n a  "mor e similar "  judgmen t  w h e n stor y an d proble m ar e compared . 

Instead ,  th e representatio n forme d w h e n readin g th e c h a n g e d stor y 

resulte d i n bette r  analogica l  acces s an d transfe r  w h e n teste d o n th e 

ra y problem .  T h e critica l  poin t  t o b e m a d e her e i s tha t  th e feature s 

likel y t o b e use d a t  encodin g wil l  dominat e an y us e o f  th e episod e i n 

analogica l  processing .  Therefore ,  car e mus t  b e take n t o determin e 

th e natur e o f  th e representatio n buil t  fo r  eac h singl e presentatio n o f 

eac h example ,  rathe r  tha n th e perceive d similarit y durin g 

compar ison . 

T h e abilit y  t o b e reminde d base d o n abstrac t  feature s require s 

encodin g bot h episode s wit h simila r  features .  Becaus e th e 

analogue s use d i n experiment s requir e a  fairl y  sophisticate d 

representationa l  syste m t o characteriz e th e targe t  similarities , 

car e mus t  b e take n t o ensur e tha t  th e representatio n subject s tak e 

a w a y fro m thei r  presentatio n mus t  b e one s tha t  ar e candidate s fo r 

transfer .  Becaus e o f  th e dependenc e o n materials ,  an d i n particula r 

th e us e o f  a  smal l  se t  o f  classi c example s fo r  replication s an d 

extensions ,  conclusion s ar e dependen t  o n ensurin g tha t  th e material s 

36 



satisf y th e abov e constraints .  W h e n the y do ,  the y provid e a 

methodolog y fo r  examinin g th e feature s peopl e encod e abou t  th e 

worl d tha t  d o lea d t o transfe r  t o n e w proble m domains . 
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