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Abstract 

Retrieval of an appropriate analogy ftora memory is often difficult because the structure 
common t o tw o analogou s domain s i s embedde d i n specifi c  context s tha t  diffe r  a t  th e surfac e level . 
The presen t  stud y examine s a n aspec t  o f  domai n representation s tha t  ma y affec t  th e acces s o f 
analog s i n memory .  Subject s wer e aske d t o identif y analogie s betwee n ne w an d previousl y learne d 
passages .  Passage s varie d i n th e manne r  i n whic h analogou s relation s wer e described .  I n al l 
passage s th e relation s wer e embedde d i n a  particula r  contex t  tha t  wa s dissimila r  a t  th e surfac e leve l 
betwee n analogs .  However ,  th e expressio n o f  relation s withi n a  passag e varie d i n leve l  o f 
abstraction .  I n "abstract "  passage s relation s wer e lexicalize d wit h relativel y abstrac t  term s an d 
wer e describe d wit h litd e domai n specifi c  detail .  I n "specific "  passage s mor e specifi c  term s wer e 
use d an d extensiv e domai n specifi c detai l  wa s give n abou t  ho w relation s wer e instantiate d withi n th e 
domain .  I n "mixed "  passage s bot h abstrac t  an d specifi c  description s o f  relation s wer e given . 
Subject s readin g abstrac t  passage s wer e bes t  a t  identifyin g analogies .  Th e presen t  result s sugges t 
tha t  eve n thoug h analogou s relation s ar e embedde d i n dissimila r  contexts ,  th e wa y i n whic h thos e 
relation s themselve s ar e represente d ca n affec t  analogica l  access .  Subjea s ar e relativel y successfii l 
at  analogica l  acces s whe n th e relation s ar e represente d i n a  relativel y genera l  an d spars e form . 

The flexibility of the cognitive system is displayed when analogies are drawn between 
disparat e domains ,  fo r  example ,  whe n w e transfe r  ou r  knowledg e abou t  a  hydrauli c syste m t o a n 
electri c circui t  Bu t  ho w d o w e mak e thes e connections ? Wha t  lead s u s t o notic e tha t  electricit y an d 
wate r  flo w ca n b e compared ? 

Many investigator s hav e foun d tha t  recogruzin g analogica l  similarit y betwee n events , 
passages ,  o r  problem s fix>m  disparat e domain s i s ofte n difficul t  Subject s ofte n fai l  t o appl y a 
previousl y learne d tas k whe n presente d wit h a n analogou s tas k (Reed ,  Erns t  &  Baneiji ,  1974 ; 
Gic k an d Holyoak ,  1980 ;  1983 ;  Genmer  an d Landers ,  1986 ;  Ross ,  1987) .  Th e difficult y seem s t o 
li e i n th e acces s process ,  tha t  is ,  i n spontaneousl y noticin g th e analogica l  similarit y betwee n a  curren t 
tas k an d a  prio r  tas k represente d i n lon g ter m memory .  Onc e subject s ar e presente d wit h th e tw o 
task s fo r  comparison ,  the y hav e relativel y litti e difficult y mappin g thei r  similarities . 

The difficult y o f  analogica l  acces s i s no t  surprisin g whe n w e conside r  th e feature s o f  a n 
analog y betwee n disparat e domains .  First ,  i n a n analog y th e tw o domain s bein g compare d ar e no t 
simila r  i n term s o f  salien t  contextua l  o r  "surfac e features "  suc h a s concret e obje a attribute s 
(Genmer ,  1983) .  Fo r  example ,  electricit y doe s no t  shar e "wemess "  wit h water .  Rathe r  th e tw o 
domain s ar e onl y simila r  i n term s o f  underlyin g structura l  relationships .  Second ,  a n analog y draw s 
a correspondenc e betwee n tw o specifi c  domain s rathe r  tha n betwee n a n explicit ,  genera l  principl e o r 
schema an d th e targe t  domain .  I n a n explici t  principle ,  object s o r  argument s hav e becom e variables , 
and th e relations  ar e n o longe r  embedde d i n a  specifi c  contex t  (Genmer ,  1983) .  Ofte n w e rely  o n 
analogie s whe n suc h genera l  principle s o r  schema s ar e unavailable .  A  schem a i s induce d onl y afte r 
an analog y ha s bee n cQscovere d an d use d (Genmer ,  1989) . 

Investigator s hav e foun d tha t  acces s o f  prio r  task s represented  i n memor y i s strongl y 
influence d b y surfac e feature s share d wit h a  targe t  simation ,  (e.g .  Ross ,  1984 ,  1987 ;  Lewi s an d 
Anderson ,  1985 ;  Genmer  an d Landers ,  1986 ;  Ratterman n an d Genmer ,  1987 ;  Holyoa k an d Koh , 
1987) .  W h e n onl y relational  feature s ar e shared ,  prio r  task s ar e ofte n no t  easil y retrieved. 
However ,  subject s ca n acces s relational  structure s whe n thes e structure s ar e n o longe r  embedde d i n 
specifi c  contexts .  Gic k an d Holyoa k (1983 )  foun d tha t  subject s coul d transfe r  a  solutio n schem a 
fro m bas e analog s t o a  targe t  proble m tha t  share d fe w surfac e similaritie s wit h th e analogs . 
However ,  transfe r  wa s foun d onl y whe n subject s ha d bee n give n tw o bas e domain s an d ha d 
abstracte d a n explici t  scheni a (characterizin g th e analogou s structure )  from  th e tw o domains .  Che n 
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and Daehle r  (1989 )  an d Clemen t  (1987 )  foun d simila r  results .  Thu s acces s o f  explici t  schemas , 

independen t  o f  th e specifi c  analogs ,  i s easie r  tha n retrieva l  o f  specifi c  case s i n whic h th e schema s ar e 

implicit .  Basso k an d Holyoa k (1989 )  presen t  a  relate d finding  tha t  transfe r  o f  structure s fro m 

mathematic s t o physic s wa s easie r  tha n transfe r  o f  structure s from  physic s t o mathematics . 

Mathematic s appear s t o allo w essentiall y  domai n independen t  representation s o f  structures ,  wherea s 

i n physic s th e structure s ar e linke d t o particula r  contexts . 

Thus ,  analogica l  acces s i s difficul t  becaus e th e structur e c o m m o n t o tw o analogou s domain s i s 

embedded i n specifi c  context s tha t  diffe r  a t  th e surfac e level .  Ye t  successfu l  acces s o f  analog s ca n 

occur .  Presumabl y whe n successfu l  acces s occurs ,  th e specifi c  domain s ar e represente d i n a  manne r 

tha t  highlight s th e relevan t  relationa l  similarities ,  an d subject s ar e easil y abl e t o disregar d surfac e 

dissinularitie s (Novick ,  1988 ;  Fane s &  Reiser ,  1989 ;  Gic k an d Holyoak ,  1983 ;  Genmer,1989 ; 

Seifert ,  M c K o o n ,  Abelson ,  &  Ratcliff ,  1986) .  Thi s doe s no t  impl y tha t  acces s require s th e 

inductio n o f  a n explici t  domain-independen t  schema .  Schem a inductio n m a y b e th e las t  stag e o f 

analogica l  processin g (Genmer ,  1989) .  H o w ca n w e accoun t  fo r  acces s o f  analog s whe n subject s 

hav e no t  ye t  develope d domain-independen t  schema s tha t  characteriz e th e analogou s domains ? 

A ke y facto r  i n analogica l  acces s m a y b e th e manne r  i n whic h th e analogou s relation s ar e 

represente d withi n a  domain .  Eve n thoug h analogou s relation s ar e linke d t o a  particula r  context , 

thei r  representatio n withi n tha t  contex t  ca n vary .  Fo r  example ,  th e relation s m a y b e represente d i n 

more o r  les s domai n specifi c  forma t  Ofte n analogou s relation s m a y onl y appea r  simila r  betwee n 

domain s whe n the y ar e translate d from  relativel y domain-specifi c  term s t o mor e genera l  terms .  Fo r 

spontaneou s access ,  i t  m a y b e necessar y tha t  th e analogou s relation s b e alread y represente d i n a 

for m tha t  allow s relativel y direc t  detectio n o f  thei r  similarity . 

Ther e ar e severa l  way s i n whic h th e relation s withi n analogou s domain s ca n b e represente d i n 

a mor e o r  les s compatibl e way .  Fo r  example ,  i f  th e relation s ar e lexicalize d wit h verbs ,  thes e verb s 

can b e relativel y specifi c  o r  abstract .  I f  the y ar e specific ,  th e genera l  component s mus t  b e 

differentiate d fro m domain-specifi c  component s (suc h a s th e manne r  o r  instrumen t  entaile d b y th e 

verb )  befor e cross-domai n similaritie s ca n b e detected .  Thi s m a y requir e viewin g th e ver b a s a n 

instanc e o f  a  mor e abstrac t  concept ,  o r  decomposin g th e ver b unti l  a  c o m m o n cor e componen t  i s 

foun d (Genmer ,  1989) .  A s a n exampl e o f  th e contras t  betwee n relativel y abstrac t  o r  domain-specifi c 

relationa l  verbs ,  imagin e a  creatur e tha t  "gathers "  food .  Eithe r  a  genera l  ter m lik e "gathers "  ca n 

represen t  th e relation ,  o r  a  mor e specifi c  ter m ca n b e use d tha t  specifie s h o w di e gatherin g occurs , 

e.g .  "sucks" .  I f  th e creatur e i s analogou s t o somethin g els e tha t  gather s bu t  doe s no t  suck ,  di e mor e 

genera l  ter m wil l  allo w easie r  detectio n o f  th e analogy . 

The representatio n o f  a  relatio n m a y includ e a  mor e o r  les s detaile d accoun t  o f  h o w th e relatio n 

i s instantiate d withi n a  domain .  Agai n i n orde r  t o recogniz e cross-domai n similarities ,  thes e 

relation s m a y hav e t o b e re-represented .  The y m a y eithe r  b e lexicalize d wit h a  relativel y abstrac t 

term ,  o r  a  sparser ,  mor e genera l  descriptio n m a y b e substituted .  Thi s m a y requir e synthesizin g 

detai l  t o arriv e a t  a  highe r  leve l  o f  description ,  o r  deletin g detai l  t o isolat e a  relevan t  genera l  idea . 

For  example ,  suppos e a  creatur e test s th e foo d suppl y i n hi s habitat .  Detai l  abou t  h o w thi s testin g 

proceed s coul d b e given ,  an d i t  coul d b e lef t  fo r  th e reasone r  t o integrat e th e informatio n an d 

conceptualiz e i t  a s "testing" .  I n contrast ,  th e relatio n coul d b e lexicalize d directi y wit h th e ter m 

"test" . 

I n th e presen t  researc h th e description s o f  relation s i n analogou s domain s wa s manipulate d t o 

make th e similarit y betwee n domain s mor e apparen t  Doma i n description s wer e eitiie r  abstrac t  o r 

specific .  Althoug h th e basi c conten t  wa s th e same ,  th e abstrac t  description s use d mor e abstrac t 

word s t o conve y ke y relations .  Also ,  th e abstrac t  description s containe d les s domain-specifi c  detai l 

abou t  h o w relation s wer e instantiated -  I t  shoul d b e mad e clea r  tha t  th e abstrac t  description s wer e no t 

domain-independen t  schemas .  Th e relation s wer e stil l  linke d t o particula r  contexts .  A  thir d 

conditio n wa s als o include d i n whic h bot h abstrac t  an d specifi c  expression s o f  relation s wer e 

include d i n a  domai n description . 

Thi s manipulatio n o f  th e leve l  o f  abstractio n o f  analogou s relation s shoul d affec t  h o w easil y 

subject s ca n detec t  a  structura l  similarit y betwee n analogou s domains .  I f  acces s processe s rel y o n 
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th e relativel y direc t  detectio n o f  similarity ,  subject s wit h th e abstrac t  domai n description s shoul d b e 
more likel y t o acces s a  bas e domai n i n th e presenc e o f  a  targe t  tha n subject s wit h specifi c  domai n 
descriptions . 

Method 
Desig n 

Adul t  subject s learne d bas e passage s durin g a  Learnin g Session .  T w o day s later ,  durin g a n 
Analog y Session ,  subject s ha d t o matc h th e bas e passage s t o targe t  passages .  W e assesse d 
subjects '  abilit y  t o bot h acces s th e correc t  bas e fo r  a  give n targe t  passage ,  an d t o wor k ou t  th e 
mappin g betwee n a n identifie d analogou s pair .  Bas e an d targe t  passage s differe d fo r  thre e groups : 
(a )  Fo r  th e Specifi c  Grou p (n=28 )  al l  bas e an d targe t  passage s receive d wer e "specific" ,  (b )  Fo r  th e 
Abstrac t  Grou p (n=28 )  al l  bas e an d targe t  passage s receive d wer e "abstract" ,  (c )  Fo r  th e Mixe d 
Grou p (n=28 )  al l  bas e an d targe t  passage s wer e "mixed "  ~  the y include d bot h abstrac t  an d specifi c 
description s o f  relations . 
Material s 

Analogies .  Fiv e analogie s wer e develope d eac h consistin g o f  a  bas e an d targe t  passage .  Eac h 
passag e wa s on e paragrap h i n lengt h an d describe d th e activit y o f  a  fictional  creatur e o r  object . 
Tabl e 1  outline s tiie  commo n relation s i n a n exampl e analog y betwee n tw o domain s calle d "Th e 
Tams"  an d "Th e Satellites" . 

Table 1 
Analogou s Relation s i n Th e Tam s an d Th e Satellite s 

Gathering: 
Tams:  Creature s calle d Tam s ea t  mineral s fix)m  rocks . 
Satellites :  Satellite s tak e photograph s o f  planets . 

Relocation : 
Tams:  W h e n th e mineral s ar e gon e fix)m  on e place ,  th e Tam s mov e on . 
Satellites :  W h e n a n orbi t  i s  complete ,  (n o mor e ne w photograph s t o b e 
taken )  th e Satellit e move s t o a  ne w path . 

Testin g Supplies : 
Tams:  A t  a  ne w spo t  th e T a m see s i f  mineral s ar e plentiful . 
Satellites :  A t  a  ne w path ,  th e Satellit e determine s whethe r  ne w picture s 
can b e taken . 

Stavin g o r  Movin g on : 
Tams:  I f  th e mineral s ar e plentiful ,  th e T a m stay s an d eats .  Otherwis e i t 
moves on . 
Satellites :  I f  th e picture s ar e fresh ,  th e Satellit e stay s an d take s pictures . 
Otherwis e i t  move s on . 

Tables 2 and 3 illustrate the actual wording used to describe some of the relations in the 
abstrac t  an d specifi c  version s o f  th e Tam s an d Satellite s passages .  Notic e tha t  mor e o r  les s abstrac t 
verb s ar e use d t o describ e relations,  an d tha t  mor e o r  les s detai l  i s  give n abou t  ho w relations  ar e 
instantiate d i n th e domain .  Th e mixe d versio n simpl y combine d th e conten t  o f  th e abstrac t  an d 
specifi c  versions .  Fo r  eac h analogy ,  whic h passag e serve d a s th e bas e (give n durin g th e Learnin g 
Session) ,  an d whic h serve d a s th e targe t  (give n durin g th e Analog y Session )  wa s varie d withi n eac h 
group . 

Surfac e matches .  Eac h passag e wa s designe d t o shar e a  salien t  surfac e similarit y  t o on e othe r 
passag e t o whic h i t  wa s no t  analogous .  Thi s surfac e matc h include d a  similarit y i n objec t  type , 
objec t  attribut e and/o r  simpl e relation .  Fo r  example ,  a  passag e no t  analogou s t o th e Tam s wa s 
siinila r  t o th e Tam s i n tha t  th e centra l  character s wer e als o "fierce "  an d als o live d amon g rocks .  N o 
othe r  informatio n i n th e tw o passage s wa s similar .  Thes e surfac e matche s wer e presen t  i n eac h 
condition-Abstract ,  Specifi c  an d Mixed . 
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Tabl e 2 

Example s o f  th e Instantiario n o f  Analogou s Relation s i n th e Abstrac t  an d Specifi c  Version s o f  Th e 

Tarns . 

gathering 

Abstrac t  T o m s ar e fierce  littl e creature s tha t  gathe r  an d consum e a 

minera l  calle d feldspa r  foun d i n rocks .  A  T o m use s it s underbell y t o 

gathe r  an d brin g i n th e feldspar . 

Specific Tarns are fierce little creatures that voraciously eat a mineral 

calle d feldspa r  foun d i n rocks .  A  T a m ha s a n abrasiv e underbell y tha t 

hurriedl y wriggle s bac k an d fort h t o loose n mineral s fro m a  rock .  Th e 

bell y the n slurp s i n loosene d feldspar . 

Testing Supplies (after moving to a new location) 

Abstrac t  A s soo n a s th e T a m reache s a  ne w spot ,  i t  test s th e availabl e 

minera l  supply . 

Specific As soon as the Tam discovers a new spot, it sees how much 

feldspa r  ca n b e loosene d wit h a  fe w quic k wriggle s o f  it s  underbelly . 

Table 3 

Example s o f  th e Instantiatio n o f  Analogou s Relation s i n th e Abstrac t  an d Specifi c  Version s o f  Th e 

Satelhtes . 

Gathering 

Abstrac t  A  specia l  satellit e i s use d t o collec t  dat a abou t  planets .  Thi s 

satellit e collect s picture s wit h highl y sensitiv e cameras .  Th e satellit e 

follow s a  pat h aroun d a  plane t  takin g picture s a t  frequen t  intervals . 

Specific A special satellite is used to provide data about planets. The 

satellit e slowl y spin s a  pat h aroun d a  planet ,  snappin g picture s a t 

frequen t  interval s wit h highl y sensitiv e cameras .  Ever y fe w seconds ,  a 

camer a ey e open s an d n e w film  i s exposed . 

Testing Supplies (after moving to a new location) 

Abstrac t  Sometime s th e secon d pat h i s to o clos e t o th e first  path ,  an d th e 

picture s take n ar e duplicates .  Therefore ,  wheneve r  th e satellit e begin s a 

ne w path ,  i t  evaluate s whethe r  o r  no t  i t  i s  collectin g fres h pictures . 

Specific Sometimes the satellite's second path is too close to the first 

path ,  an d th e picture s snappe d ar e duplicates .  Therefore ,  wheneve r  i t 

begin s a  ne w path ,  th e satellit e compare s picture s bein g snappe d 

on thi s pat h wit h ol d pictures .  Th e satellit e scan s it s stor e o f  ol d picture s 

an d look s fo r  a  matc h wit h picture s bein g snapped . 

Validation of materials. To verify that the specific and abstract versions of each passage 

embodie d th e sam e relationa l  structure ,  th e tw o version s wer e give n t o tw o group s o f  subject s 

(n=14,14 )  no t  involve d i n th e mai n experimen t  Hal f  o f  eac h grou p receive d on e passag e fro m eac h 

analogy .  Subject s wer e als o give n absffac t  statements ,  som e o f  whic h characterize d th e relationa l 

structur e c o m m o n t o th e bas e an d targe t  o f  eac h analogy .  Othe r  statement s serve d a s distraaors . 
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Thes e subjects '  tas k wa s t o identif y whic h abstrac t  statemen t  belonge d t o whic h passage .  Followin g 
this ,  subject s wer e give n th e intende d matc h an d the y rate d ho w wel l  th e abstrac t  structur e applie d t o 
th e passage .  A s expecte d ther e wa s n o differenc e betwee n group s i n th e mea n numbe r  o f  correc t 
matche s mad e (th e mean s wer e 4.5 7 an d 4.4 3 fo r  th e specifi c  an d abstrac t  passage s respectively) . 
Also ,  ther e wa s n o differenc e i n th e rating s (th e mea n ratin g wa s 6. 2 i n eac h group) .  Thes e result s 
sugges t  tha t  th e specifi c  an d abstrac t  passage s di d no t  diffe r  i n ho w wel l  the y expresse d th e 
relational  structur e commo n t o analogou s pairs . 
Procedur e 

Learnin g session .  Fo r  eac h o f  five  bas e passages ,  subjects :  (a )  studie d th e passag e fo r  thre e 
minutes ,  (b )  trie d t o recal l  th e passag e i n writing ;  subject s wer e aske d t o recal l  a  passag e "verbatim , 
exactl y a s i t  wa s written" ,  an d (c )  correcte d thei r  recall  b y checkin g i t  agains t  th e passage .  Subject s 
wer e aske d t o recall  th e passage s verbati m t o increas e th e likelihoo d tha t  thei r  representatio n o f  th e 
passage s woul d correspon d t o th e particula r  typ e o f  passag e rea d (abstrac t  o r  specific) . 

Ana lo g session .  T w o day s afte r  th e learnin g sessio n subject s receive d si x ne w passages , 
five  o f  whic h wer e analogou s t o th e five  bas e passages . 

1.  Subject s first  received  a n Access  Task .  Subject s wer e allowe d thre e minute s t o read  eac h 
ne w passag e an d nam e a n analogou s passag e fro m th e Learnin g Session .  (A n analog y wa s define d 
fo r  subject s a s a  partia l  similarity ,  an d tw o example s o f  analogie s wit h relationa l  similaritie s wer e 
given. )  Subject s wer e allowe d t o thin k o f  mor e tha n on e analo g fo r  a  give n targe t 

2.  Next ,  i n a  Recal l  Tas k subject s wer e aske d t o describ e fro m memor y eac h o f  th e five  bas e 
passage s the y learne d durin g th e Leamin g Session .  Th e purpos e o f  thi s tas k wa s t o provid e 
evidenc e tha t  th e specific ,  abstrac t  an d mixe d passage s wer e comparabl e i n term s o f  ho w wel l  the y 
wer e retained. 

3.  Finally ,  i n a  Mappin g Tas k subject s wer e tol d whic h passage s forme d a n analogou s pair . 
For  eac h pai r  the y wer e t o describ e ho w th e passage s wer e analogous . 

Results 
Acces s Tas k 

Subject s wer e score d fo r  th e numbe r  o f  correc t  base -  targe t  matche s mad e durin g th e Acces s 
Tas k (possibl e score s wer e 0  t o 5) .  Figur e 1  show s th e mea n numbe r  o f  correc t  matche s mad e i n 
eac h group .  Th e Abstrac t  grou p mad e significantl y mor e coirec t  matche s tha n th e Specifi c  group . 
(Fl,5 2 =  13.1 ,  p  <  .001) .  Performanc e o f  th e Mixe d grou p i s intermediat e an d doe s no t  diffe r 
significand y fi"om  eithe r  tha t  o f  th e Abstrac t  o r  Specifi c  groups . 

Figur e 2  show s th e proportio n o f  subject s i n eac h grou p makin g th e correc t  matc h fo r  th e 
individua l  analogies .  Fo r  fou r  o f  th e five  analogies ,  significand y mor e subject s mad e correc t 
matche s i n th e Abstrac t  grou p tha n i n th e Specifi c  grou p (Fishe r  exac t  tests ,  p  <.001,.001,.01 ,  .05) . 

Analyse s o f  error s revwded  tha t  subject s i n th e Specifi c  grou p wer e mor e likel y tha n subject s 
i n th e Abstrac t  o r  Mixe d group s t o matc h passage s o n th e basi s o f  surfac e similarities .  Fo r  example , 
the y mor e fi^uendy  paire d th e Tarn s wit h th e othe r  passag e concernin g fierce  creatures .  Th e mea n 
number  of  surfac e matche s i n th e Specific ,  Abstrac t  an d Mixe d group s respectively  i s  2.00 ,  1.2 9 
and 1.36 .  Th e differenc e betwee n di e Specifi c  an d Abstrac t  grou p i s significan t  ( F i  5 2 =  4.02 ,  p  < 

Recall Task 
Subjects '  recall  of  eac h bas e passag e wa s score d fo r  th e presenc e o f  component s o f  th e 

analogou s relational  structure .  Overal l  ther e wa s n o significan t  differenc e betwee n group s (th e 
mean proportio n o f  component s presen t  i s  .50 ,  .4 3 ,  an d .4 3 i n th e Abstract ,  Specifi c  an d Mixe d 
group s respectively).  However ,  th e Abstrac t  grou p di d sho w significand y bette r  recal l  tha n th e 
Specifi c  grou p fo r  tw o o f  th e passages ,  an d significand y bette r  recall  tha n th e Mixe d grou p fo r  on e 
passage .  Thes e result s rais e th e possibilit y  tha t  poo r  retention  o f  di e bas e passage s amon g Specifi c 
subject s ma y hav e influence d th e differenc e betwee n group s i n th e Acces s Task .  O n th e othe r  hand , 
cany-ove r  effect s fix)m  succes s o n th e Acces s Tas k ma y hav e improve d th e recal l  score s o f  Abstrac t 
subjects .  Thi s issu e i s addresse d i n a  follow-u p experiment . 
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Figur e 2  Acces s Task :  Proportio n o f  Subject s i n eac h Grou p Makin g 

th e Correc t  Matc h fo r  eac h Analog y 

Mappin g Tas k 

Subjects '  description s o f  th e similarit y betwee n bas e an d targe t  passage s wer e score d fo r  th e 

presenc e o f  component s o f  th e analogou s relationa l  structure .  Th e m e a n proportio n o f  component s 

mapped acros s th e fiv e analogie s di d no t  significantl y diffe r  betwee n group s ( M = .5 ,  .4 2 an d .4 3 fo r 

th e Abstract ,  Specifi c  an d Mixe d group s respectively) .  W h e n th e individua l  analogie s ar e 

considered ,  th e Abstrac t  grou p showe d significanti y bette r  mappin g tha n th e Specifi c  grou p fo r  on e 

analog y only .  N o othe r  difference s ar e significan L Thus ,  althoug h th e abstrac t  material s d lowe d 

bette r  acces s o f  a  bas e domai n i n th e presenc e o f  th e target ,  the y di d no t  hav e a  stron g effec t  o n 
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mappin g th e structur e o f  a  bas e an d targe t  presente d fo r  comparison . 

Follow-up Experiment 

A follow-u p experimen t  wa s conducte d t o examin e th e possibilit y  tha t  th e abstrac t  passage s 

wer e easie r  t o retai n i n m e m o r y tha n th e specifi c  o r  mixe d passages .  Thre e group s o f  subject s 

(n=17,16,17 )  receive d eithe r  abstract ,  specific ,  o r  mixe d passage s i n a  Learnin g Sessio n identica l  t o 

th e Learnin g Sessio n use d i n th e mai n experiment .  Subject s returne d fo r  a  secon d sessio n afte r  tw o 

days .  Durin g th e secon d sessio n subject s recalled  i n writin g th e passage s the y ha d learned . 

Response s wer e score d fo r  th e presenc e o f  component s o f  th e relationa l  structur e embodie d i n 

th e passages .  Ther e wa s n o evidenc e tha t  th e differen t  type s o f  passage s wer e mor e o r  les s eas y t o 

retain.  T h e m e a n proportio n o f  component s recalled  wa s .47 ,  .5 1 an d .4 6 i n th e Abstract ,  Specifi c 

an d Mixe d group s respectively .  Also ,  whe n individua l  passage s ar e examined ,  n o difference s 

betwee n group s ar e foun d Thes e results  sugges t  tha t  th e grou p difference s i n acces s o f  analog s 

foun d i n Experimen t  1  canno t  b e attribute d t o difference s i n retention  o f  th e differen t  type s o f 

passages . 

General Discussion 

Analogica l  transfe r  betwee n disparat e domain s i s ofte n difficul t  becaus e th e structura l 

similaritie s betwee n domain s ar e difficul t  t o detect .  T h e c o m m o n relational  structur e i s embedde d i n 

informatio n whic h i s dissimila r  a t  th e surfac e level .  Thus ,  recognizing  analogica l  similarit y ofte n 

require s transformin g domai n representations  int o a  mor e compatibl e form .  Fo r  exampl e analogou s 

relations  m a y hav e t o b e generalize d t o a  highe r  leve l  o f  abstractio n o r  decompose d unti l  a  c o m m o n 

componen t  i s found .  Th e presen t  researc h attempte d t o provid e domai n representations  fo r  subject s 

tha t  shoul d m a k e strucuira l  similarit y mor e directl y detectable .  Specifically ,  withi n a  domai n th e 

analogou s relation s wer e expresse d i n eithe r  a  relatively  domain-specifi c  o r  domain-genera l  form . 

T h e relations  wer e alway s embedde d i n a  particula r  context ,  bu t  th e relation s themselve s wer e 

expresse d wit h mor e o r  les s abstrac t  terms ,  an d mor e o r  les s detai l  wa s give n abou t  h o w th e 

relation s wer e instantiated .  Thes e manipulation s shoul d affec t  whethe r  relation s i n on e domai n ar e 

characterize d i n a  manne r  compatibl e wit h a  differen t  domain .  Thi s aspec t  o f  domai n representations 

appeare d t o affec t  analogica l  access .  Abstrac t  subject s wer e bette r  tha n Specifi c  subject s a t  accessin g 

a bas e domai n i n th e presenc e o f  th e targe t  Specifi c  subject s ofte n faile d t o notic e a n analogica l 

match ,  an d unlik e th e Abstrac t  subjects ,  the y tende d t o m a k e matche s base d o n surfac e rathe r  tha n 

structura l  similarities . 

Th e locu s o f  th e difficult y fo r  th e Specifi c  Grou p m a y hav e bee n (a )  th e absenc e o f  mor e 

genera l  o r  higher-leve l  term s t o characteriz e relations,  o r  (b )  interferenc e fi-o m th e domain-specifi c 

detail .  Th e intermediat e performanc e o f  th e Mixe d grou p provide s som e evidenc e tha t  bot h factor s 

wer e importan t  Fo r  thi s group ,  tiie  abstrac t  description s m a y hav e helped ,  bu t  th e specifi c  detai l 

interfere d wit h recognitio n o f  analogies .  Thes e subject s m a y hav e bee n poo r  relative  t o Abstrac t 

subject s becaus e th e detai l  m a y hav e dominate d th e representations  an d mad e th e abstrac t  concept s 

les s salient . 

T h e variatio n i n domai n description s affecte d acces s o f  analog s mor e tha n mappin g 

informatio n betwee n akead y identifie d analogs .  Bot h acces s an d mappin g requir e arrivin g a t  a 

compatibl e representatio n o f  analogs .  However ,  becaus e acces s require s searc h o f  L T M ,  factor s 

tha t  affec t  th e efficienc y a t  arrivin g a t  thi s representation  m a y b e mor e importan t  fo r  access .  Subject s 

i n th e Specifi c  grou p m a y hav e bee n relativel y inefficien t  a t  detectin g relational  similarities .  Mappin g 

betwee n domain s alread y i n workin g m e m o r y m a y deman d les s efficiency .  Thu s eve n wit h 

relativel y specifi c  domai n representations,  subject s coul d ofte n eventuall y wor k ou t  a  compatibl e 

representation. 

Differen t  level s o f  generalit y o f  a  knowledg e structur e m a y b e appropriat e fo r  differen t  uses . 

For  litera l  categorization ,  relativel y specifi c  knowledg e structure s m a y b e th e mos t  effective .  Fo r 

example ,  t o improv e recognitio n o f  instance s o f  a  concept ,  explanatio n base d learnin g system s (e.g . 

Mitchell ,  Keller ,  &  Kedar-Cabelli,  1986 )  translat e a  h igW y abstrac t  concep t  representation  int o a 
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mor e specifi c  one .  Thi s facilitate s identificatio n o f  case s tha t  instantiat e th e concep t  i n simila r  ways . 

Unlik e litera l  categorization ,  analog y require s a  disregar d o f  th e particula r  w a y structure s ar e 

instantiated .  H o w e v e r ,  thi s doe s no t  entai l  tha t  th e detectio n o f  analog s require s th e inductio n o f  a n 

explicit ,  domain-independen t  schema .  Inductio n o f  a  s c h e m a i s ofte n see n a s th e las t  stag e o f 

analogica l  processin g (e.g .  Centner ,  1989) .  O n e w a y t o understan d h o w analogica l  acces s m a y 

occu r  i s t o conside r  tha t  eve n thoug h analogou s relation s ar e linke d t o a  particula r  context ,  thei r 

representatio n withi n tha t  contex t  m a y b e relativel y abstrac t  T h e presen t  researc h suggest s tha t 

representation s tha t  ar e relativel y spars e an d abstrac t  m a y f)ermi t  acces s o f  analog s f ro m disparat e 

domains . 
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