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CROSS-MAPPED ANALOGIES:  PITTIN G SYSTEMATICIT Y AGAINS T SPURIOUS 
SIMILARIT Y 

Dedre Centner S< Cecile Toupin 
Dept .  o f  Psvcholoq v Dept .  o- f  Psycho l  oq v 
Univers i t y o- f  111 .  Univers i t y o- f  Ca l  . ,  Berke le y 
Champaign ,  I L 6182 0 Berke ley ,  C A 9472 0 

An analogy can be viewed as a device +or conveying that two 
domain s shar e s igni f ican t  relat iona l  s t ructur e eve n thoug h the y 
may no t  shar e sur fac e s imi lar i ty .  Th e va lu e o f  a n analog y l ie s i n 
it s abi l i t v  t o g iv e a  causa l  o r  explanator v coherenc e t o a  ne w 
domai n throug h th e t ransferenc e o f  a  mutua l ly -const ra in in o se t  o f 
re lat ions .  I n Gentner ' s (1980 ,  1982 ,  1983 )  s t ructure-mappin g 
theory ,  th i s i s cal le d th e systemat ic i t y p r inc ip le .  In tu i t ive ly , 
systematici t v re f lec t s people ' s taci t  pre ferenc e fo r  coherenc e 
and deduct iv e powe r  i n analoqy .  Syntact ica l ly ,  systemat ic i t v i s 
realize d a s a  pre ferenc e fo r  mappin q re la t ion s tha t  ar e governe d 
by higher-orde r  constra in in g re la t ion s tha t  ca n themse lve s b e 
mapped.  Th e us e o f  systemat ic i t y appear s t o b e a  centra l  aspec t 
of  adul t  competenc e i n comprehendin g analog ies .  I n th i s researc h 
we invest igat e tw o quest ion s concernin g th e natur e o f  th i s 
competence:"(1 )  th e ro l e o f  svstemat ic i t y i n th e on- l in e mappin g 
sroces s an d (2 )  th e developmenta l  cours e o f  th e us e o f  systemat i c 
<nowledg e i n analogica l  mapping . 

The firs t  questio n i s exact l y ho w systemat ic i t y en te r s int o th e 
mappin g process .  I s i t  simpl y a  passiv e desideratu m whic h convev s 
th e complexi ty ,  u t i l i t y ,  o r  aptnes s o f  a n analog y onc e i t  ha s 
bee n correct l y interprete d ?  I n accordanc e wit h s t ructure-mappin g 
theory ,  w e sugges t  tha t  systemat ic i t y p lay s a  dec is iv e rol e i n 
th e mappin g proces s i tsel f .  Mor e speci f ica l ly ,  ou r  ai m i s t o 
sho w tha t  th e presenc e o f  systemat i c s t ructur e i n th e bas e domai n 
ca n hel p peopl e kee p th e mappin g proces s o n track .  Moreover ,  th i s 
affec t  shoul d b e mos t  pronounce d fo r  di f f icul t  mapp ings .  Tha t  i s . 
th e les s t ransparen t  th e objec t  cor respondence s Ar e betwee n bas e 
and target ,  th e mor e importan t  wil l  b e th e abi l i t y  t o tak e 
advantag e o f  systemat i c s t ructure .  Withou t  systemat ic i ty , 
spuriou s s imi lar i t ie s betwee n domain s Br e l ikel y t o mislea d i n 
th e mappin g process . 

To i l lustrat e thes e pr inc ip les ,  w e offe r  a  brie f  analys i s o f 
Rutherford' s analog y betwee n th e sola r  syste m an d th e hydroge n 
atom .  Conside r  th e cas e wher e a  perso n hear s th e Ruther for d 
analog y fo r  th e f irs t  t ime .  Accordin g t o s t ructure-mappin g 
theory ,  th e t ransferenc e o f  knowledg e fro m th e bas e domai n (e.g . 
th e sola r  system )  t o th e targe t  domai n (e.g. ,  th e hydroge n atom ) 
involve s a  mappin g proces s i n whic h th e ob jec t s fro m th e bas e 
ar e place d i n correspondenc e wit h ob ject s i n th e ta rge t ,  e.g. , 
su n — > nuc leus ,  plane t  — > elect ron .  The n pred icate s sr e mappe d 
fro m th e bas e t o th e targe t  accordin g t o th e fo l lowin g thre e 
mappin g ru les : 

(1 )  Th e re la t ion s betwee n ob jec t s i n th e bas e ten d t o b e mappe d 
across .  Fo r  example ,  th e lower-orde r  re la t ions ; 

i. MORE MASSIVE THAN (sun, planet) —> 
MORE MASSIV E THA N (nucleus ,  e lect ron ) 

ii .  REVOLVE AROUND (planet ,  sun )  — > 
REVOLVE AROUND (electron ,  nuc leus ) 

(2) The particular relations mapped are determined bv 
systematici tv .  a s define d b v th e ex is tenc e o f  h igher-orde r 
constrainin g re la t ion s whic h ca n themselve s b e mapped .  Fo r 
example , 

ii. CAUSE [MORE MASSIVE THAN (sun, planet), 
REVOLVE AROUND (planet ,  sun) ]  — > 
CAUSE CMORE MASSIV E THA N (nucleus ,  e l e c t r o n ) , 
REVOLVE AROUND (electron ,  n u c l e u s ) ] . 

Note that the lower-order relation HOTTER THAN (sun, planet) is no t  par t  o f  th e systemat i c s t ructur e an d ca n b e dropped . 3) Attributes of obiects are dropped. For example; iv .  CYELLOW (sun) ]  -- / - > [YELLO W (nucleus) ] By applying these principles the appropriate relational similari t y betwee n th e sola r  svste m an d ato m i s obtained .  a s 
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FIGl .  F«rt>a l  dspictio n o 4 th « •nalog v bvtMse n sola r  «vst> m an d 
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sun)3 .  Th e incons is tenc y ca n b e resolve d b y recheck in q th e ob jec t 
mapp ings ,  an d revers in g th e orde r  o f  ob jec t s i n th e MORE MASSIV E 
THAN pred ica te .  Thu s systemat i c knowledg e o- f  th e bas e domai n 
al low s th e learne r  t o detec t  an d repai r  a n incor rec t  loca l 
mapping . 

I n th e nonsystemat i c case ,  th e learne r  ha s onl y tw o lower-orde r 
re la t ions ,  on e o f  whic h i s e r roneous : 
1. MORE MASSIVE THAN (electron, nucleus) 

2 .  REVOLVE AROUND (electron ,  nuc leus ) 
There is nothing is this derived representation of the target 
domai n tha t  ca n aler t  hi m t o a n erro r  i n mappin g thes e re la t ions . 
Withou t  systemat i c s t ructur e t o ma p fro m th e bas e domain ,  th e 
learne r  s impl y ha s a n unrestra ine d se t  o f  lower-orde r  p red ica tes . 
Not e tha t  th e correc t  objec t  cor respondence s -  sun /nuc leu s an d 
planet /e lectro n -  ar e no t  addi t ional l y supporte d b v an v sal ien t 
attr ibut e s imi la r i t ies .  Thu s un l ik e th e learne r  wh o ha s 
systemati c knowledge ,  h e i s un l ike l y t o no t ic e an d repai r  th e 
mappin g error . 

Thi s l in e o f  reasonin g lead s u s t o tw o pred ic t ion s concern in g 
analogica l  mapping :  1 )  systemat i c knowledg e o f  th e bas e domai n 
lead s t o mor e accurat e analogica l  mappin g an d 2 )  th e af fec t  o f 
systematic i t v wil l  b e stronges t  whe n th e appropr ia t e objec t 
correspondence s Ar e leas t  t ransparent . 
The Development of the Use of Systematicity 
In this research we investigated the development of the use of 
systematici t y i n analogica l  mapping .  We wishe d t o d iscove r  whe n 
childre n ar e abl e t o benef i t  fro m th e presenc e o f  a  se t  o f 
mutual ly-constra in in g re la t ion s i n carry in g ou t  a n analogy .  Th e 
metho d w e use d wa s designe d t o avoi d som e o f  th e p rob lem s tha t 
commonl y ar is e whe n assessin g youn g ch i ld ren ' s analogica l  ab i l i t y 
e.g. ,  conf lat in g developmenta l  d i f fe rence s i n ch i ld ren ' s abi l i t y 
t o reaso n analogica l ly ,  wit h d i f fe rence s i n thei r  comman d o f 
vocabulary ,  knowledg e abou t  domain s an d pragmat i c unders tand in g 
of  whe n nonl i tera l  compar ison s ar e permissable .  Th e analogica l 
domain s i n ou r  stud y consiste d o f  ch i ldren ' s s tor ie s wit h s impl e 
plo t  s t ruc tures .  Th e analogica l  mappin g ste p involve d 
transferr in g th e stor y plo t  fro m on e se t  o f  charac te r s t o 
another .  I n performin g th i s tas k th e chil d wa s require d onl y t o 
ac t  ou t  th e s tor ie s usin g to y do l l s an d an ima ls .  Thu s th e 
succes s o f  th e ch i ld ' s mappin g di d no t  depen d upo n accessin g an y 
privledge d informat io n abou t  th e bas e domain ,  th e ch i ld ' s verba l 
ski l ls ,  o r  h is/he r  pragmat i c understandin g o f  nonl i tera l 
compar i  sons . 

I n orde r  t o tes t  ou r  pred ic t ion s concern in g th e us e o f 
systemati c s t ructur e a s a  gu id e t o analogica l  mappin g tw o 
variable s wer e manipulated :  systemat ic i ty ,  an d mappin g 
dif f iculty .  I n varyin g th e f irs t  factor ,  chi ldre n wer e qive n 
eithe r  systemat i c o r  nonsytemat i c bas e scenar io s t o map . 
Higher-orde r  relat iona l  informat io n wa s embedde d i n th e 
systemati c s tor ie s i n i n tw o ways .  I n th e systemat i c s tor ies ,  th e 
protoganis t  wa s attr ibute d a  story-re levan t  habi t  o r  re lat iona l 
t rai t (e.g. ,"Th e chipmun k wa s ver y j e a l o u s " ) ,  wherea s i n th e 
nonsystemati c versio n a  story- i r re levan t  trai t  wa s subst i tute d 
(e.gl"Th e chipmun k wa s ver y good - l ook ing " ) .  Th e secon d d i f fe renc e 
was tha t  a  fina l  sentenc e expressin g " a mora l  an d l inkin g th e 
protoaanist• s initia l  characte r  trai t  t o th e stor y outcom e wa s 
adde d onl y i n th e systemati c stor y (e.g."Th e chipmun k real ize d 
tha t  h e shouldn' t  b e s o jea lous ,  becaus e i t  i s  bet te r  t o hav e 
mor e f r i ends ) .  Wit h th e except io n o f  thes e d i f fe rences ,  th e 
wordin q an d henc e th e plo t  s t ructur e o f  th e tw o scenar i o type s 
was ident ical . 

The degre e o f  t ransparenc y o f  th e objec t  cor respondences ,  o r 
mappin g d i f f icu l ty ,  wa s varie d usin g wha t  w e cal le d a 
cross-mappin g .  technique .  Wit h th i s manipu la t ion ,  th e 
correspondence s betwee n th e origina l  se t  o f  charac ter s (th e bas e 
set )  an d th e tes t  character s (th e targe t  set )  coul d b e eithe r ver y eas y wit h s imi lar- lookin g character s playin g th e sam e ro le s (S/S )  ;  o r  moderate l y d i f f i cu l t ,  wit h d i f ferent - look in g character s plavin q th e stor y ro le s ( D ) ;  o r  ext remel y d i f f i cu l t , wit h character s tha t  looke d simi la r  t o th e origina l  charac ter s bu t  playin g d i f feren t  ro le s tha n th e one s the y wer e assiqne d i n th e origina l  stor y ( S / D ) .  A n exampl e wil l  hel p t o c lar i f y th e di f ference s betwee n thes e thre e mappin g cond i t ions .  Suppos e tha t 279 



i n th e origina l  stor y th e her o wa s a  chipmunk ,  th e hero' s frien d 
was a  robi n an d th e villai n wa s a  horse .  The n th e role s i n th e 
thre e mappin g condition s migh t  b e a s follows : 

ORIGINAL S/S D S/D 
HERO chipmun k squirre l  elephan t  zebr a 
FRIEND robi n bluebir d shar k squirre l 
VILLAI N hors e zebr a cricke t  blueb«ir d 

The prediction was that the children's accuracy in enacting the 
targe t  stor y woul d b e greates t  fo r  th e S/ S mappin g conditio n an d 
lowes t  i n th e S/ D condition ,  wher e th e natura l  objec t  mapping s 
had t o b e resisted .  A  furthe r  questio n wa s whic h o f  th e tw o 
experimenta l  variable s -  systematicit y o r  object-mappin g -  woul d 
sho w u p earlie r  developmental1v -  Ou r  expectatio n wa s tha t  effect s 
of  mappin g conditio n woul d sho w u p befor e effect s o f 
systematicity -  A  mor e interestin g guestion ,  fro m ou r  theoretica l 
perspective ,  wa s whethe r  systematicit y woul d interac t  wit h 
mappin g difficulty .  Fo r  i f  th e presens e o f  systemati c 
higher-orde r  relation s help s th e chil d preserv e th e relationa l 
structur e sh e i s tryin g t o map ,  the n th e mor e difficul t  th e 
mappin g th e greate r  th e potentia l  effect s o f  systematicity . 

Method 
Subjects. The subjects were 72 children, 36 four— 

to-six-year-olds ,  an d 3 6 eight -  t o ten-year-olds .  recruite d fro m 
loca l  preschool s i n Cambridge ,  Mass .  Approximatel y egua l  number s 
of  male s an d female s wer e include d withi n eac h o f  th e tw o 
experimenta l  condition s (systemati c an d nonsvstematic) ,  an d 
withi n eac h ag e group . 

Materials."Nin e shor t  storie s wer e constructe d consistin o o f 
(1 )  a n introductor y section ,  whic h introduce d tw o ou t  o f  th e thre e 
stor y character s an d thei r  relationshi p (2- 3 sentences )  (2 )  a n 
even t  seguence ,  depictin g a  serie s o f  action s wit h a n outcom e ( 
10 -  1 5 sentences )  an d (3 )  a  mora l  (i n systemati c version s onlv) . 
Ther e wer e tw o version s o f  eac h storv :  systemati c an d 
nonsvstematic .  Th e tw o stor v type s differe d onl y i n thei r 
introductor y section s an d i n whethe r  the y containe d a  moral . 

Story-tellin g Stimuli .  Sixty-thre e to y doll s an d animal s wer e 
use d t o depic t  th e characters .  O f  these ,  ther e wer e 2 7 pair s o f 
animal s tha t  wer e independentl v judge d b y thre e judge s t o b e 
'similar-looking" ,  an d nin e animal s tha t  wer e judge d t o b e 
'differen t  looking '  fro m on e anothe r  an d fro m an y o f  th e paire d 
animals .  A  smal l  numbe r  o f  prop s wer e additionalI v use d t o ai d i n 
th e storv-tel1in g e.g. ,  plasti c food ,  an d fel t  piece s t o mar k 
locations . 

Systematicit y Condition .  Subject s i n eac h ag e grou p wer e 
randoml y assigne d t o eithe r  th e Systemati c o r  th e Nohsystemati c 
Conditio n s o tha t  ther e wer e equa l  number s i n bot h conditions . 
Subject s i n eac h o f  thes e condition s receive d al l  nin e storie s o f 
eithe r  th e systemati c o r  nonsystemati c type ,  respectively . 

Mappin g Conditions .  Fo r  eac h bas e stor y tha t  th e chil d heard , 
one o f  thre e set s o f  character s wer e inserte d a s th e actor s i n th e 
story .  Relativ e t o th e 'target '  se t  o f  characters ,  whic h wer e th e 
same fo r  al l  subjects ,  th e character s depicte d i n th e bas e stor v 
wer e eithe r  similar-lookin g character s i n th e sam e stor y role s 
(S/S) ;  different-lookin g character s i n th e stor y role s (D) ;  o r 
similar-lookin g character s i n differen t  stor v role s (S/D) .  We 
decide d t o var y th e character s i n th e origina l  bas e stor y tha t 
th e childre n hear d ,  whil e keepin g th e targe t  stor v t o b e retol d 
by th e subject s th e sam e (instea d o f  vic e versa )  i n orde r  t o 
achiev e stric t  comparabilit y  o n th e test/scorin g phase . Each chil d receive d thre e storie s i n eac h o f  th e thre e mappin g conditions ,  fo r  a  tota l  o f  nin e stories .  Th e assignmen t of  storie s t o mappin g conditio n wa s counterbalance d acros s group s of  children .  Th e mappin g condition s (S/S, D an d S/D )  wer e presente d i n si x differen t  orders ,  accordin g t o a  Lati n Sguar e Design .  Ther e wer e tw o story-presentatio n orders ;  a n orderin o o f al l  nin e storie s wa s presente d i n a  forwar d o r  revers e sequence . Procedure The experimental procedure was the same for each story and was divide d int o tw o parts :  th e Stor y Phas e an d th e Tes t  Phase .  Prio r t o beginnin g th e experimen t  subject s receive d a  practic e sessio n t o acquain t  th e subject s wit h th e natur e o f  thei r  task .  Onc e th e 280 



chi l d demonstrate d th e abi l i t y  t o oer-for m th e t rans fe r  tas k w i t h 
a •four-lin e stor v abou t  tw o charac te rs .  w i thou t  he lp ,  th e 
exper imen t  proceeded . 

Stor v Phase .  Fo r  eac h s torv ,  th e exper imente r  beoa n b v 
int roducin o eac h o f  th e thre e stor v charac te r s b y present in g 
thei r  to y facs imi le s an d namin a the m (e.Q. ,  "Her e i s th e moose . " ) 
Wit h th e charac te r s i n v iew ,  th e bas e s tor y wa s the n rea d a loud . 

instructe d t o l is te n 
an d th e ch i ldre n wer e 

verbal iz in q a s muc h 
wer e correcte d b y th e 

and th e sub jec t s wer e 
prop s wer e int roduce d 
stor v o n thei r  own . 
omiss ion s an d er ro r s 
th i s phase .  Th e Tes t 
th e abi l i t y  t o ac t  ou t 

The Tes t  Phas e .  T h 
ou t  th e stor v again . 

ver y care fu l l y .  The n 
aske d t o ac t  ou t  th e 

a s poss ib le .  An y 
exper imente r  dur in g Phas e bega n onc e th e subjec t  demonst ra te d 

th e stor y cor rec t l y wi thou t  he lp . 
;  exper imente r  the n aske d th e subjec t  t o ac t 
bu t  wit h thre e ne w charac te rs .  Th e th re e origina l  s tor v charac te r s wer e remove d fro m vie w an d th e ne w tes t 

character s wer e introduce d an d named .  Th e exper imente r  the n rea d 
alou d th e in t roductor y sect io n o f  th e stor v jus t  rea d 
subst i tut in g th e name s o f  th e ne w ' target '  charac te r s fo r  th e 
names o f  th e or igina l  stor y charac te rs ,  thereb v ident i fy in g th e 
relat ionshi p betwee n an d characte r  t ra i t s o f  tw o o f  th e th re e 
characters .  Th i s in t roductor v sect io n wa s repeate d i f  des i red . 
The n th e subjec t  wa s tol d t o tel l  th e res t  o f  th e storv .  Dur in g 

exper imente r  di d no t  p rov id e th e subiec t 
regard in g mappin g ass ignments ,  omiss ion s o r 

phase ,  th e 
in format io n 

th e tes t 
wit h en v 
errors . 

The Stor v an d Tes t 
eac h storv .  Chi ldre n 
wit h a  two-minut e 
part ic ipate d i n thre e 

Scor ing .  Fo r  eac h 

Phase s wer e carr ie d ou t  i n th e sam e wa y fo r 
wer e give n thre e s to r ie s i n a  tes t  sess ion , 
?1a y tas k betwee n s to r ies .  Eac h chi l d 

es t  sess ions ,  space d a t  leas t  a  da y apar t . 
s tory ,  th e sentence s wer e groupe d int o si x 

cor e propos i t ion s represent in g th e majo r  even t s an d th e ou tcome . 
Thes e si x di d no t  inc lud e th e mora l  i n th e svstemat i c s to r ies . 
Thu s th e sam e si x p ropos i t ion s wer e score d fo r  th e svstemat i c an d 
nonsvstemat i c cond i t ions .  I n scor ing ,  p ropos i t ion s wer e t reate d 
as who les .  (- > proposi t io n wa s score d a s correc t  i f  th e chi l d 
eithe r  verbal I v o r  nonverbal l y depicte d th e cor rec t  actor(s )  an d 
act ion(s )  containe d i n th e proposi t ion .  Tw o type s o f  e r ro r s wer e 
scored :  omiss ion s an d incorrec t  answers .  A  propos i t io n wa s score d 
as a n oniissio n i f  th e chi l d bot h verbal l y omit te d an v acto r  o r 
actio n containe d i n th e proposi t io n AN D fai le d t o conve v th e 
informatio n throuo h nonverba l  act ions .  S imi lar ly ,  a  propos i t io n 
was score d a s incorrec t  i f  an v actor(s )  o r  act ion<s )  containe d i n 
tha t  proposi t io n wa s incorrect l y ident i f ie d bot h verbal I v AN D 
throuo h nonverba l  ac t ions . 

Resu l t s 

The resu l t s Ar e show n i n F igur e 3 .  Al l  o f  ou r  expecta t ion s wer e 
confirmed :  (1 )  th e object -mappin g condi t io n ha d stron g e f fec t s o n 
th e transfe r  accurac y fo r  bot h ag e groups .  (2 )  svstemat ic i t v 
benefite d onl v th e olde r  grou p an d (3 )  th e benef i t s o f 
systematic i t v wer e stronges t  i n th e mos t  d i f f icu l t  mappin g 
condit ion .  ^ ^  <b(. u 

Svstematic i t v 
ef fect s o f 

F>ft  3 .  R»«ultB :  Proportio n o *  •tatMwnt c i n th « tarqa t  stori* * 
correctl y wnactB d und« r  dif*»r»n t  kind s o + aaopin q condition m 
giv» n Bystamati c varsu s nonmymtantati c v»r«ion « o *  th « origina l 
mtory ,  io r  four-to-»i x y««r-old s an d •iaht-to-t« n 
y»Bi—old > 

•x3 mixed-measures analvsis of variance of Aoe 

(Between ) 
(Between )  x  Mappin g Condi t io n 

Age CF(1.68)=14.93 ,  p  < 
(Within )  showe d mai n 
.013 ,  Systemat ic i t v 
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••̂ ^̂ "̂ SL .̂̂ ;-.?? '  ? w *  .O^D ,  an d Mappin g Conditio n CF,(2,136) = 29.01 , 
p ^  .OOOuun .  Ther e wa s als o th e predicte d interactio n betwee n 
Systematicit y an d Mappin g Conditio n CF(2,136)=3.89 ,  p  <.053 . 
Althoug h bot h Mappin g Conditio n an d Systematicit y sho w mai n 
effects ,  thei r  developmenta l  pattern s differ .  Planne d comparison s 
confirme d tha t  Mappin g Conditio n ha d significan t  effect s o n bot h 
age groups .  A s predicte d childre n performe d bes t  wit h th e eas v 
S/ S mapping ,  intermediat e wit h th e D  mapping ,  an d wors t  wit h th e 
misleadin g S/ D mapping .  I n contrast ,  Systematicit y showe d 
sianificah t  effect s onl y i n th e olde r  group .  Fo r  th e olde r 
children ,  performanc e wa s significantl v bette r  o n systemati c 
storie s tt(34)=2.48 ,  p  <  .013 .  Thi s wa s no t  tru e fo r  th e younge r 
children ;  the y derive d n o significan t  advantag e fo r  systemati c 
plo t  structur e Ct<34 )  =  l.OB ,  NS3 .  Moreover ,  planne d comparison s 
withi n th e olde r  grou p reveale d tha t  systematicit y wa s 
siqnifican t  onl y i n th e S/ D condition .  Thi s confirme d ou r  thir d 
predictio n tha t  systematicit y shoul d hav e it s greates t  effect s o n 
th e mos t  difficul t  mappings .  Thi s suggest s tha t  systematicit v 
indee d play s a  rol e i n th e mappin g process :  childre n (a t  leas t  b y 
th e ag e o f  eiqht )  ca n us e higher-orde r  constraint s t o hel p kee p 
th e lower-orde r  predicate s straight .  We foun d informa l  suppor t 
fo r  thi s clai m i n th e self-correction s tha t  th e olde r  childre n 
occasionall y made .  A  chil d woul d begi n t o mak e a n error ,  actin g 
out  a n even t  wit h th e wron g character ,  an d the n sto p hersel f  wit h 
a remar k lik e "N o wait ,  it' s  th e greed y on e wh o go t  stuc k i n th e 
well ,  becaus e h e at e to o much. "  Her e th e chil d i s usin g 
higher-orde r  causa l  relation s t o chec k th e correctnes s o f  a 
lower-orde r  predicate . 
Discussion 
In this research we found effects of both svstematicity and 
object-mappin q difficult y o n th e accurac y o f  children' s 
analogica l  mappings .  Thes e result s hav e implication s bot h fo r 
theorie s o f  analogica l  processin g an d fo r  account s o f  th e 
developmen t  o f  analog y an d metaphor .  Whil e th e principl e o f 
svstematicit y ha s becom e increasinql y prominen t  i n computationa l 
approache s t o analog y ,  ther e ha s bee n littl e evidenc e abou t  ho w 
systematicit y enter s int o th e analogica l  process . 
Structure-mappin g theor y ,  an d th e result s o f  thi s researc h , 
suqqes t  tha t  bot h systematicit y an d th e naturalnes s o f  objec t 
correspondence s contribut e t o th e correctnes s o f  th e mappin g 
process .  Tw o developmenta l  question s wer e pose d here :  (1 )  whethe r 
ther e ar e developmenta l  difference s i n th e effect s o f  difficul t 
objec t  correspondence s i n analogica l  mappin g an d (2 )  whethe r 
childre n develo p i n thei r  abilit y  t o profi t  fro m systemati c 
relationa l  structur e i n dealin g wit h difficul t  objec t  mappings . 
One rathe r  nic e aspec t  o f  ou r  methodolog y i s tha t  i t  allow s a n 
indirec t  measur e o f  th e child' s abilit y  t o us e systematicity . 
Researc h o n th e developmen t  o f  metapho r  ha s show n repeatedl y tha t 
childre n d o no t  articulat e thei r  interpretatio n o f  metaphor s i n 
th e sam e manne r  a s adults .  However ,  i t  i s  unclea r  wha t 
conclusion s shoul d b e draw n fro m thes e result s concernin g 
children' s abilit y  t o perfor m metaphorica l  an d analogica l 
transfer .  I n th e presen t  methodology ,  childre n simpl y acte d ou t 
storie s wit h a  ne w se t  o f  characters .  Thus ,  althoug h the y wer e 
no t  require d t o verbaliz e th e relationa l  structur e the y wer e 
carryin g across ,  thei r  abilit y  t o mak e th e transfe r  wa s clea r 
fro m th e accurac y o f  thei r  reenactment .  Give n tha t  th e chil d ca n 
ac t  ou t  th e origina l  stor y (whic h wa s i n al l  case s t rue) ,  w e foun d (1 )  childre n o f  bot h aqe s wer e affecte d b y th e naturalnes s of  th e objec t  mapping s (2) "  systematicit y benefite d onl y th e olde r  childre n an d (3 )  systematicit y ha d it s greates t  effec t  whe n th e objec t  mapping s wer e mos t  difficult . References Sentner, D. (1980). The structure of analoqical models in science (BBN Rr t  No .  4451) .  Cambridge ,  MA:  Bol t  Berane k an d Newman Inc . Gentner ,  D .  (1982) .  Ar e scientifi c  analogie s metaphors ? I n D . Mial l  (Ed.) ,  Metaphor ;  Problem s an d perspectives . Brighton ,  EnqlanB l  Harveste r  Pres s Ltd . Gentner ,  D .  (1983) .  Structure-mapping .  A  theoretica l  framewor k fo r  analogy .  Cognitiv e Science .  7 ,  155-170 . 
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