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G a ps i n th e Explanatio n o f  th e Relationa l  Shif t  i n A n a l o g y D e v e l o p m e n t 

Clayton T. Morrison and Changsin Lee({clayton,chang}@turing.paccs.binghamton.edu) 
Departmen t  o f  Philosophy ;  Binghamto n Universit y (SUNY ) 

Binghamton ,  N Y 13902-600 0 US A 

Childre n g o throug h a  realtiona l  shif t  tha t  mark s a  shif t 
from  makin g similarit y comparison s o n th e basi s o f  objec t 
feature s alon e ( a roun d re d bal l  i s  lik e a  roun d re d apple )  t o 
similarit y comparison s m a d e o n th e basi s o f  share d relation s 
( a dollhous e i s lik e a  flowerpo t  i f  bot h ar e th e larges t  item s 
i n tw o sets) .  Centner ,  Rattermann ,  M a r k m a n &  Kotovsk y 
(1995 )  utiliz e Structure-Mappin g Theor y ( S M T ) ,  an d th e 
Structure-Mappb g Engin e ( S M E )  computationa l  model ,  t o 
explai n th e relationa l  shif t  a s a  resul t  o f  change s i n th e 
child' s knowledg e o f  th e world .  W e presen t  five  critica l 
observation s o f  thei r  computationa l  account : 

(1 )  Gap s i n th e S M E simulation :  S M E i s a  mode l  o f 
representatio n structura l  alignmen t  an d mappin g onl y — 
S ME doe s no t  explai n h o w structure d repesentatio n 
originate s o r  changes ,  an d therefor e wha t  mechanism s 
produce d th e representatio n chang e (knowledg e change )  t o 
resul t  i n behavio r  indicatin g tha t  th e shif t  ha s take n place . 

(2 )  Th e SME-base d approac h t o representatio n an d it s 
entailments :  O n e o f  Centne r  e t  al.' s  reporte d experiment s 
demonstrate d tha t  childre n w h o receive d simpl e (same -
dimensional )  relationa l  comparison s befor e an y difficul t 
(cross-dimensional )  relationa l  comparison s (th e blocke d 
condition )  performe d significantl y bette r  tha n thos e w h o 
receive d rando m orde r  o f  compariso n difficulty .  Centne r  e t 
al .  propos e tha t  th e mechanis m fo r  representatio n chang e 
her e i s re-representation :  ove r  th e cours e o f  simpl e same -
dimensio n compariso n trials ,  th e chil d come s t o re-represen t 
th e compare d relation s i n dimension-genera l  terms ,  givin g 
th e chil d th e capacit y t o mak e dimension-genera l  relationa l 
comparisons .  T w o possibl e account s o f  re-representation :  (a ) 
Pre-existin g re-representatio n capacity :  chil d ca n 
antecedentl y buil d dimension-genera l  relations ,  bu t  doesn' t 
recogniz e th e nee d t o d o s o unti l  (an d onl y until )  repeate d 
presentatio n o f  th e easie r  same-dimensio n relationa l 
comparisons ;  o r  (b )  Emergen t  re-representatio n capacity : 
chil d canno t  antecedentl y buil d dimension-genera l  relations , 
and ove r  th e cours e o f  repeate d same-dimensio n 
comparisons ,  th e abilit y t o buil d a  dimensions-genera l 
representatio n o f  th e relation s emerges .  However ,  othe r 
model s whic h provid e representation s fo r  S M E o r  ca n re -
represen t  SME-base d representation s requir e th e existenc e o f 
predefine d rule s fo r  representatio n constructio n an d re -
representation .  Thus ,  th e SME-base d model s sugges t  a 
partia l  explanatio n o f  "pre-existin g re-representatio n 
capacity. "  Stil l  lackin g i s a n accoun t  o f  w h y th e childre n 
di d no t  represen t  dimension-generall y unti l  afte r  th e 
repreate d an d consisten t  presentatio n o f  th e easie r  trials . 
Accountin g fo r  "emergen t  re-representatio n capacity, " 
however ,  i s  clearl y beyon d th e scop e o f  curren t  SME-base d 
models .  W e nee d a n accoun t  o f  h o w th e predicat e categorie s 

fo r  th e relations ,  an d th e rule s fo r  replacemen t  o 
instantiatio n o f  alread y existin g relations ,  ge t  ther e i n t h 
firs t  place .  Whil e i t  i s entirel y possibl e tha t  re-representati o 
i n th e blocked-experimen t  cas e coul d involv e eithe r  (a )  pr e 
existin g o r  (b )  emergen t  re-representaito n accounts ,  w e f m 
i t  highl y unlikel y tha t  onl y th e pre-existin g conditi o 
occurs :  (i )  I t  i s  implausibl e tha t  al l  o f  ou r  case s o f  r e 
representatio n alway s antecedentl y requir e th e requisi t 
knowledg e o f  h o w t o re-represent ;  (ii )  Th e abilit y t o r e 
represen t  ha s t o b e acquire d a t  som e poin t  — i t  see m 
strang e t o requir e tha t  i t  no t  occu r  w h e n i t  i s  neede d mos t 
whil e tryin g t o solv e th e ver y problem s tha t  requir e suc h r e 
representation ;  (iii )  I t  i s  intuitivel y appealin g tha t  emerge n 
re-representatio n ca n occu r  durin g compariso n becaus e i 
directl y implicate s analogy-makin g i n th e deepes t  for m o 
learnin g an d creativity :  wher e fundamentall y n e w way s o 
representin g th e worl d ar e acquired . 

(3 )  SME ' s modularity :  S M E ' s modula r  decompositi o 
approac h t o th e stud y o f  analog y i s no t  th e sourc e o f  t h 
curren t  incompletenes s o f  S M T ' s accoun t  o f  th e origin s o 
structure d representation .  S M E m a y closel y interac t  wi t 
representation-buildin g (categor y building )  module s 
allowin g alignmen t  an d mappin g processe s t o influen c 
representatio n construction .  However ,  th e block e 
experimen t  cas e highlight s tha t  accountin g fo r  representati o 
developmen t  directl y implicate s mappin g i n catego r 
creation ,  an d therefor e th e accoun t  wil l  nee d t o includ e bot h 
mappin g an d constructin g modules ,  wit h a  focus s o n t h 
interactio n betwee n th e two . 

(4 )  Th e rol e o f  language :  Cente r  e t  al .  emphasiz e t h 
importanc e o f  languag e learnin g i n analogy-makin g 
However ,  the y onl y conside r  th e referentia l  fiinction  o 
langiiage :  linguisti c label s invok e an d refe r  t o releva n 
knowledg e structwe s tha t  akead y exis t  i n children .  No t  y e 
integrate d int o th e computationa l  accoun t  i s b o w childre n 
lear n relationa l  term s o r  acquir e higher-orde r  relation a 
concept s throug h languag e acquisitio n an d use . 

(5 )  Th e distinctio n betwee n knowledg e structure s a n 
cognitiv e process :  A  clea n distinctio n i s  mad e betwe e 
knowledg e representatio n a s structures ,  an d th e cogniti v 
proces s o f  alignmen t  an d mappin g fo r  comparin g structure s 
Whil e thi s distinctio n ha s prove d usefu l  fo r  demonstrati n 
th e rol e o f  knowledg e chang e i n th e developmen t  o f  analog y 
making ,  i t  i s  implausibl e tha t  i t  ca n b e maintaine d acro s 
al l  kind s o f  cognitio n an d ove r  developmenta l  tim e 
Developmenta l  theorist s lik e Vygotsk y hav e mad e a  stro n 
cas e tha t  childre n no t  onl y us e languag e t o catalogu e t h 
ontolog y o f  thei r  world ,  bu t  als o fo r  representin g wha t  c a 
be don e wit h i t  — includin g h o w t o thin k abou t  i t  — t h 
w ay ihe y proces s n e w informatio n an d mak e inferences . 
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