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Departmen t  o f  Psychology ;  202 9 Sherida n Roa d 
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Dedre Centner (gentner@iis.nwu.edu) 
Northwester n Universit y 

Departmen t  o f  Psychology ;  202 9 Sherida n Roa d 
Evanston ,  I L 6020 8 U S A 

Abstrac t 

One important function of language is to name relations. 
Preschoo l  childre n performe d a  simpl e mappin g tas k wit h 
and withou t  hearin g spatia l  preposition s callin g attentio n t o 
key relations .  Childre n a t  4 4 month s wer e successfu l  onl y i f 
the y wer e i n th e languag e condition .  B y 4 9 months ,  childre n 
wer e competen t  o n th e tas k regardles s o f  condition ,  althoug h 
ther e wer e stil l  benefit s o f  language .  Thes e result s suggest s 
tha t  relationa l  languag e ca n therefor e b e a n importan t  too l  fo r 
highlightin g relationa l  commonalitie s childre n ma y otherwis e 
fai l  t o use . 

Introduction 

Understandin g relationa l  similaritie s acros s example s i s on e 
of  th e achievement s o f  development .  Adult s ca n se e th e 
similarit y betwee n letter s o f  th e alphabe t  an d legos ,  o r  be -
twee n th e ato m an d th e sola r  system .  Th e forme r  ca n bot h 
be considere d kind s o f  buildin g blocks ,  an d th e latte r  a s 
centra l  forc e systems .  Childre n hav e mor e troubl e under -
standin g similaritie s o n th e basi s o f  c o m m o n relations .  Fo r 
instance ,  youn g childre n ar e likel y t o interpre t  th e metapho r 
•' a clou d i s lik e a  sponge "  a s meanin g the y ar e bot h sof t  an d 
fluffy .  Olde r  childre n an d adults ,  however ,  ar e mor e likel y 
t o commen t  o n th e relationa l  commonalit y tha t  bot h ca n 
hol d an d releas e wate r  (Centner ,  1988) .  Developmenta l 
progression s i n understandin g metaphor s an d analogie s tha t 
requir e relationa l  understandin g hav e bee n widel y demon -
strate d (e.g. .  Brown ,  1989 ;  Che n &  Daehler ,  1989 ;  Centne r 
&Toupin ,  1986) . 

Ther e i s  considerabl e evidenc e tha t  knowledg e o f  rela -
tiona l  similaritie s develop s i n par t  a s a  resul t  o f  domain -
specifi c  experienc e (e.g. .  Brown ,  1989 ;  Carey ,  1985 ;  Che n 
& Daehler ,  1989 ;  Chi ,  Feltovitc h &  Glaser ,  1981 ;  Centner , 
1988 ;  Centne r  &  Rattermann ,  1991 ;  Goswami ,  1991 ; 
Vosniadou ,  1989) .  Fo r  example ,  learnin g causa l  law s o f 
reasonin g (Brown ,  1989 )  o r  social-mora l  principle s 
(Centne r  &  Toupin ,  1986) .  Recently ,  Centne r  &  Ratter -
mann (1991 )  hav e suggeste d tha t  learnin g relationa l  lan -
guag e ma y b e a  prominen t  facto r  i n thi s developmen t 
(Centner ,  1988 ;  Centne r  &  Rattermann ,  1991 ;  Centner , 
Rattermann,  Ma rkma n &  Kotovsky ,  1995 ;  Kotovsk y & 
Centner ,  1996) .  Languag e has  bee n argue d t o facilitat e 
relationa l  respondin g i n a  variet y o f  task s i n th e histor y o f 

psychology ,  includin g transpositio n task s (e.g. ,  Kuenne , 
1946 )  an d reversa l  shif t  task s (e.g. ,  Kendle r  &  Kendler , 
1968) .  Mor e recen t  evidenc e suggest s tha t  languag e learn -
in g -  i n particula r  learnin g relationa l  term s -  m a y pla y a  rol e 

i n similarit y an d analog y (e.g. ,  Centne r  &  Rattermann , 

1991) . 
For  example ,  Kotovsk y &  Centne r  (1996 )  gav e four-year -

old s a  similarit y matchin g tas k usin g simpl e patterns ,  e.g. , 
smal l  an d larg e circle s i n a  symmetri c patter n (i.e. ,  oOo) . 
The y ha d t o choos e whic h o f  tw o othe r  triad s thi s patter n 
was mor e simila r  to .  Bot h o f  thes e ha d th e sam e objects , 
but  onl y on e o f  the m matche d th e origina l  i n term s o f  th e 
relation s amon g th e objects ;  th e othe r  didn't .  W h e n th e 
matche s wer e acros s dimension s (e.g. ,  small-large-smal l  t o 
light-dark-light) ,  four-year-ol d childre n wer e a t  chance . 
However ,  whe n childre n thi s ag e wer e give n label s fo r 
highe r  orde r  relation s amon g th e thre e object s (e.g. ,  "even " 
fo r  symmetry ,  o r  "mor e an d more "  fo r  monotoni c increase ) 
the y wer e bette r  abl e t o mak e cross-dimensiona l  matche s o n 
th e basi s o f  c o m m o n relations . 

An importan t  domai n tha t  require s a n understandin g o f 
relationa l  similaritie s i s spatia l  mapping .  Th e ke y t o under -
standin g map s an d model s i s  understandin g tha t  the y pre -
serv e th e spatia l  relation s amon g representation s o f  object s 
i n th e world .  Ther e i s abundan t  evidenc e tha t  youn g chil -
dre n fin d understandin g map s an d model s t o b e challengin g 
(e.g. ,  DeLoache ,  1987 ;  Blade s &  Spencer ,  1994 ;  Libe n & 
Downs,  1989 ;  Uttal .  1996 ;  Utta l  &  Wellman ,  1989) .  Youn g 
childre n ca n mak e mapping s o n th e basi s o f  objec t  matches ; 
fo r  instance ,  a t  3 8 month s the y ca n matc h a  chai r  i n a  mode l 
roo m t o a  chai r  i n a  normal-siz e room .  Bu t  i f  ther e ar e tw o 
lik e chair s i n a  mode l  room ,  the n the y won' t  k n o w whic h o f 
th e tw o chair s i n th e rea l  roo m i s th e bes t  match .  Knowin g 
whic h chai r  t o choos e hinge s o n understandin g th e relatio n 
betwee n th e chai r  an d th e othe r  item s i n th e room .  I t  isn' t 
unti l  a t  leas t  th e en d o f  th e thir d yea r  tha t  childre n choos e 
correctl y o n thi s tas k (Blade s &  Cook ,  1994 ;  Loewenstein , 
1997) . 

Ratterman n &  Centne r  (i n preparation ;  Centne r  &  Rat -
termann ,  1991 )  explore d th e rol e o f  relationa l  languag e i n a 
spatia l  task .  The y use d tw o triad s o f  lik e object s tha t  varie d 
i n size ,  th e firs t  se t  containin g object s o f  size s 1 ,  2 ,  an d 3 , 
and th e secon d se t  containin g object s o f  size s 2 ,  3 ,  an d 4 . 
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Th e childre n ha d t o d o a  searc h task ,  i n whic h th e experi -
mente r  hi d a  sticke r  i n on e triad ,  an d th e chil d ha d t o fin d a 

sticke r  i n th e sam e plac e i n th e othe r  triad .  Th e findin g rul e 
was alway s relational :  th e sticke r  wa s unde r  th e objec t  o f 
th e sam e relativ e siz e an d positio n a s i n th e experimenter' s 
set .  I n Ratterman n &  Centner' s task ,  tw o o f  th e thre e ob -
ject s wer e identica l  i n th e tw o sets ,  bu t  importantl y the y 
wer e playin g differen t  relationa l  role s i n eac h set .  I n th e 
firs t  set ,  siz e 2  i s th e middl e size d one ,  whil e i n th e secon d 

set ,  siz e 3  i s th e middl e size d one .  Thus ,  i n orde r  t o searc h 
unde r  th e objec t  o f  th e sam e relativ e siz e an d position ,  chil -
dre n ha d t o overcom e th e lur e o f  a n exac t  objec t  match . 
Ratterman n &  Centne r  foun d a  stron g improvemen t  i n 
three-year-olds '  abilit y t o fin d th e sticke r  wit h th e introduc -
tio n o f  languag e label s namin g th e relationa l  role s o f  th e 
object s (e.g. ,  big ,  little ,  tiny ,  o r  Daddy ,  M o m m y,  Baby) . 

Th e ai m o f  th e curren t  stud y i s t o as k whethe r  children' s 
abilit y t o carr y ou t  spatia l  analogie s i s  enhance d b y th e us e 
of  spatia l  relationa l  terms .  W e focuse d o n a  se t  o f  spatia l 
term s tha t  childre n lear n earl y th e spatia l  preposition s in , 
on ,  an d under .  Childre n comprehen d thes e preposition s an d 
hav e som e facilit y a t  usin g the m b y th e tim e the y ar e thre e 
year s ol d (Johnston ,  1988) .  Th e logi c o f  thi s stud y i s  first  t o 
demonstrat e tha t  a  spatia l  tas k base d o n disambiguatin g 
spatia l  relation s wil l  b e difficul t  fo r  preschoo l  children ,  an d 
secon d t o investigat e whethe r  introducin g relationa l  lan -
guag e i n th e for m o f  spatia l  preposition s ca n facilitat e per -
formance . 

For  th e presen t  study ,  w e devise d a  spatia l  mappin g task . 
As i n othe r  searc h tasks ,  childre n wer e show n th e locatio n 
of  a  hidde n objec t  i n on e situation ,  an d ha d t o find  th e hid -
de n objec t  i n a  correspondin g locatio n i n a  secon d nearl y 
identica l  situatio n (se e Figur e 1) . 

^ - T D ^ 

n j . { m ) 
th e 

"winner " 

/I 3 

Hiding box 

Experimenier 
hide s winne r 

Findin g bo x 

i 
Chil d 

find s winne r 

Figur e 1 :  Th e experimenta l  set-u p 

In some respects the task is a relatively easy version of the 

searc h tas k use d i n mode l  roo m studies .  Th e Hidin g an d 

Findin g model s ar e nearl y identica l  an d the y ar e place d 

clos e togethe r  s o tha t  the y ca n b e simultaneousl y viewed . 

However ,  i n othe r  fundamenta l  respects ,  th e tas k i s  pre -

dicte d t o b e fa r  mor e difficul t  tha n th e standar d searc h tasks . 

Our  tas k use s onl y on e referenc e objec t  -  th e box .  Al l  ob -

ject s ar e place d wit h respec t  t o it .  Thu s t o solv e th e tas k th e 

chil d mus t  atten d t o th e specifi c  spatia l  relatio n betwee n th e 

hidin g plac e an d th e box .  Simpl e objec t  correspondence s 

ar e no t  enough . 

Th e chil d watche d a s th e experimente r  too k a  car d 

marke d wit h a  star ,  calle d th e "winner, "  an d place d i t  a t  th e 

Hidin g bo x alon g wit h tw o unmarke d card s a t  th e othe r  lo -

cations .  Th e chil d wa s the n aske d t o find  th e winne r  a t  th e 

Findin g bo x "i n th e sam e place. "  Th e onl y differenc e be -

twee n ou r  baselin e an d languag e condition s wa s tha t  th e 

languag e grou p hear d th e experimente r  us e th e spatia l 

preposition s t o describ e th e locatio n o f  th e winne r  whe n 

hidin g th e toy .  Th e questio n i s  whethe r  eve n thi s subtl e a 

manipulatio n wil l  b e sufficien t  t o enabl e preschoo l  childre n 

t o us e th e spatia l  relatio n a s th e basi s fo r  thei r  mappin g fro m 

on e spac e t o another . 

Method 

Participants 

Participant s wer e 4 0 childre n fro m th e norther n Chicag o 
area .  Th e younge r  childre n range d i n ag e fro m 42-4 6 

months ,  an d fo r  bot h condition s th e mea n ag e wa s 4 4 
months .  Th e olde r  childre n range d i n ag e fro m 47-5 2 
months ,  an d fo r  bot h condition s th e mea n ag e wa s 4 9 
months .  Hal f  o f  th e participant s i n eac h ag e an d conditio n 
wer e mal e an d hal f  wer e female . 

Design 

Ther e wer e tw o ag e group s (4 4 month s o r  4 9 months) .  Hal f 
th e childre n a t  eac h ag e wer e randoml y assigne d t o th e lan -
guag e condition ,  an d hal f  t o th e baselin e condition .  Th e 
dependen t  measure s wer e th e numbe r  o f  correc t  response s 
on th e si x searc h trials ,  an d th e si x retrieva l  trial s (tw o fo r 
eac h location ,  on ,  i n an d under) .  Thu s th e experimen t  wa s a 
2 X 2 (Ag e X  Condition )  repeate d measure s design . 

Materials 

Our  referenc e object s wer e muc h lik e Wilco x &  Palermo' s 
(1980 )  neutra l  object ,  use d becaus e i t  seeme d t o hav e 
roughl y equivalen t  saliencie s fo r  th e thre e possibl e place -
ment  locations .  Th e boxe s wer e roughl y a  foo t  an d a  hal f 
hig h an d a  foo t  wide .  O n e wa s painte d white ,  th e othe r 
blue ,  an d the y wer e place d about  thre e fee t  apart .  Eac h bo x 
had fou r  accompanyin g card s mad e fro m pictur e frame s 
wit h colore d pape r  inserts .  O n e o f  th e fou r  card s fo r  eac h 
bo x ha d a  sta r  o n th e back ,  makin g i t  th e "winner. "  A t  al l 
time s ther e wa s a  car d place d on ,  i n an d unde r  eac h box , 
onl y on e o f  whic h wa s th e winner . 

Procedure 

Orientatio n t o th e tas k Eac h chil d wa s first  show n th e 
hidin g bo x an d th e fou r  accompanyin g cards ,  fron t  an d 
back ,  s o th e chil d woul d understan d tha t  onl y on e wa s th e 
winner .  Thre e o f  th e card s wer e place d on ,  i n an d unde r  th e 
box ,  respectively .  Th e fourt h (th e winner )  wa s place d i n 
fron t  o f  th e box .  Th e chil d wa s show n eac h car d i n turn . 
The experimente r  sai d fo r  eac h card :  "Let' s loo k a t  thi s one . 

616 



Does i t  hav e anythin g o n th e back? "  Thi s wa s repeate d wit h 
th e findin g bo x an d it s  cards . 

The experimente r  the n explaine d th e findin g game .  Th e 
chil d wa s tol d tha t  th e winner s wer e alway s pu t  i n th e sam e 
plac e i n th e tw o boxes .  Th e experimente r  the n place d th e 

winne r  t o th e righ t  o f  th e hidin g bo x saying :  "I' m puttin g 
thi s winne r  righ t  here. "  Th e experimente r  pu t  th e winne r 
fo r  th e findin g bo x i n th e correspondin g place ,  saying :  "An d 
thi s winne r  goe s righ t  here ,  i n th e ver y sam e place. "  Th e 
chil d wa s aske d t o fin d th e winne r  fo r  th e findin g box ,  an d 
the n th e hidin g box .  Thi s wa s don e t o sho w th e childre n 
what  wa s mean t  b y th e locutio n "th e sam e place "  an d giv e 
the m a n eas y w a r m u p tria l  t o ge t  the m involve d i n th e 
game. 

Search trials As the child watched, the experimenter placed 
th e winne r  on/in/unde r  th e hidin g box ,  saying :  "I' m puttin g 
th e winne r  righ t  here. "  Whil e th e chil d close d hi s eyes ,  th e 
experimente r  hi d th e othe r  winne r  a t  th e findin g box .  Th e 
chil d wa s the n aske d t o ope n hi s eyes ,  an d c o m e fin d th e 
winne r  "i n th e ver y sam e place "  a t  th e findin g box .  Chil -
dre n wer e score d correc t  o n a  tria l  onl y i f  the y looke d i n th e 
correc t  locatio n first ,  althoug h the y wer e allowe d t o loo k fo r 
th e winne r  unti l  the y foun d it .  Individua l  childre n wer e 
considere d t o hav e performe d abov e criterio n i f  the y ex -
ceede d wha t  wa s expecte d fro m th e binomia l  a s chanc e per -
formanc e -  a t  leas t  five  o f  th e si x trial s correct .  T w o ran -
d o m ordering s o f  placement s wer e used .  Hal f  wa y throug h 
th e searc h trials ,  ther e wa s on e catc h tria l  designe d t o b e 
eas y an d kee p th e childre n motivated .  M o r e importantly , 
thi s serve d a s a  chec k i n children' s understandin g o f  th e 
basi c searc h task .  Th e winner s wer e place d t o th e righ t  o f 
th e boxes ,  jus t  a s i n th e orientatio n phase .  Th e in/on/unde r 
searc h trial s teste d th e children' s abilit y t o m a p correspon -
dence s betwee n th e card s i n th e tw o location s o n th e basi s 
of  thei r  relation s t o th e boxes . 

Retrieval trials After children searched and found the win-
ner ,  the y retrieve d th e winne r  fro m th e hidin g bo x a s a 
chec k o n thei r  m e m o r y fo r  th e locatio n o f  th e winne r  the y 
sa w bein g hidden .  Th e retrieva l  trial s weren' t  a  pur e chec k 
of  memory ,  becaus e th e childre n wer e allowe d t o loo k unti l 
the y foun d th e to y i n th e searc h trials .  Still ,  the y wer e a t 
leas t  a  partia l  measur e o f  th e encodin g childre n ha d fo r  th e 
origina l  placemen t  o f  th e winner . 

Language condition The procedure for the language con-
ditio n differe d minimally ,  bu t  importantly ,  fro m th e base -
lin e condition .  W h e n manipulatin g th e card s a t  th e hidin g 
box durin g th e orientatio n phas e an d searc h trials ,  th e ex -
perimente r  use d spatia l  preposition s fo r  th e location s o f  th e 
car d bein g manipulated .  Durin g th e orientation ,  th e in -
structio n was :  "Let' s loo k a t  th e car d o n [in/under/i n fron t 
of l  th e box .  Doe s i t  hav e anythin g o n th e back? "  Durin g th e 
searc h trials ,  th e instructio n was :  "I' m puttin g th e winne r  o n 
[in/under/nex t  to ]  th e box. "  Th e introductio n o f  spatia l 
preposition s wa s don e t o emphasiz e th e relation s crucia l  fo r 
succes s o n th e task . 

R e s u l t s 

Baseline condition 

Th e childre n i n th e baselin e conditio n foun d thi s tas k quit e 

difficul t  (se e Tabl e 1) .  Ou r  prediction s regardin g th e diffi -
cult y o f  a  mappin g tas k requirin g th e us e o f  spatia l  relation s 
wer e confirmed .  Th e 44-month-ol d childre n didn' t  perfor m 
significantl y bette r  tha n a  chanc e leve l  o f  3 3 % correc t 
(actua l  performanc e o f  4 2 % correct )  o n th e searc h trial s fo r 
on ,  i n an d under .  Lookin g individuall y a t  th e children ,  onl y 
on e o f  th e te n childre n me t  th e criterio n fo r  abov e chanc e 
performance ,  fiv e ou t  o f  si x trial s correct .  Thes e childre n 
did ,  however ,  perfor m wel l  ( 70% )  o n th e catc h trial ,  indi -
catin g tha t  the y understoo d th e basi c searc h task .  Thi s sug -
gest s tha t  thei r  difficultie s la y specificall y wit h disambigu -
atin g th e spatia l  relation s wit h respec t  t o th e box .  Turnin g 
t o th e retrieva l  trials ,  thes e childre n showe d bette r  tha n 
chanc e performanc e ( 6 2 % correct )  althoug h thi s i s fa r  fro m 
perfec t  performance .  W e ca n infe r  fro m thi s above-chanc e 
retrieva l  tha t  th e poo r  performanc e o n th e findin g tas k 
wasn' t  simpl y a  matte r  o f  forgettin g wher e the y ha d see n 
th e winne r  placed .  Consisten t  wit h thi s claim ,  al l  th e chil -
dre n correctl y retrieve d th e winne r  o n th e catc h trial . 

Althoug h th e evidenc e suggest s tha t  childre n ha d som e 
relationa l  encodin g specificit y fo r  th e box-hidin g plac e re -
lations ,  thei r  encodin g appear s insufficientl y firm  t o suppor t 
thei r  mappin g behavior .  The y see m t o presum e onl y 
roughl y th e distinctio n betwee n a t  th e box ,  an d no t  a t  th e 
box .  Thi s woul d b e consisten t  wit h a n object-base d m a p -
pin g process . 

Table 1: Baseline condition mean percent correct 

4 4 m o . 

49 m o . 

Result s fo r 
on ,  in ,  unde r 

Searc h Retrieva l 
trial s trial s 

4 2 % 6 2 % 

6 3 % 8 5 % 

Result s fo r  th e 
catc h tria l  {nex t  to ) 

Searc h Retrieva l 
trial s trial s 

7 0 % 100 % 

8 0 % 100 % 

The 49-month-ol d childre n performe d abov e chanc e o n 
th e searc h trial s ( 6 3 % correct) ,  althoug h the y weren' t  en -
tirel y successful .  Onl y thre e o f  th e te n childre n me t  crite -
rion .  Th e 49-month-old s als o performe d wel l  o n th e catc h 
tria l  ( 80%) ,  confirmin g the y understoo d th e basi c task . 
Thes e childre n performe d ver y wel l  o n th e retrieva l  trial s 
( 8 5 % correct ;  seve n ou t  o f  th e te n childre n me t  criterion ) 
Performanc e o n th e catc h tria l  retrieva l  wa s perfect .  Thes e 
childre n wer e mor e finel y encodin g th e relation s involve d i n 
th e tas k tha n th e younge r  childre n i n th e baselin e condition . 

Th e result s fro m th e baselin e conditio n provid e a  measur e 
of  th e difficult y o f  th e tas k fo r  preschoo l  children .  T h e 
youn g childre n don' t  spontaneousl y us e thei r  ful l  knowl -
edg e o f  spatia l  relation s i n thi s task ,  an d eve n th e olde r  chil -
dre n ha d som e difficultie s a t  this .  Overal l  performanc e o n 
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th e retrieva l  trial s i s bette r  tha n performanc e o n th e searc h 
trials ,  a s migh t  b e expecte d du e t o th e fac t  tha t  th e retrieval s 
ar e trial s o n whic h childre n actuall y sa w th e toy s bein g hid -

den . 

Language condition 

Th e childre n i n th e languag e conditio n performe d wel l  o n 
thi s task ,  particularl y compare d wit h th e baselin e conditio n 
(se e Figur e 2) .  Usin g spatia l  preposition s highlighte d th e 
relation s i n th e task ,  enablin g th e childre n t o kee p the m dis -
tinc t  fro m on e another . 

o 

a. 

1 

0. 9 4 

0. 8 

0. 7 

0. 6 

0. 5 

0. 4 

0. 3 

0. 2 

0. 1 

0 

l anguag e 

1 
4 4 month s 

1 
49 month s 

Figur e 2 :  Searc h trial s result s 

The children in the language condition performed nearly 
equivalentl y regardles s o f  age .  A t  44-months ,  th e spatia l 
preposition s grou p wa s dramaticall y bette r  tha n th e baelin e 
grou p ( 7 0 % correc t  versu s 4 2 % chanc e performance) .  Si x 
childre n i n th e languag e conditio n me t  criterion ,  whil e onl y 
on e chil d i n th e baselin e conditio n a t  thi s ag e di d so .  Th e 
languag e advantag e fo r  th e olde r  childre n wa s les s pro -
nounce d -  7 3 % correc t  versu s 6 3 % ,  a  non-significan t  differ -
ence .  However ,  som e gai n wa s apparen t  i n th e subjec t 
analysis :  7  ou t  o f  1 0 childre n i n th e languag e conditio n me t 
criterion ,  whil e onl y 3  ou t  o f  1 0 childre n di d s o i n th e base -
lin e condition .  A t  bot h ages ,  childre n di d wel l  o n th e catc h 
tria l  ( 8 5 % correct) .  The y als o di d wel l  o n retrieval ,  per -
formin g nearl y a t  ceilin g (92% ;  eightee n o f  th e twent y chil -
dre n me t  criterion ,  an d al l  wer e perfec t  o n th e catc h tria l 
retrieval) .  Thu s w e infe r  tha t  th e languag e conditio n chil -
dren' s initia l  encodin g wa s mor e articulate d i n term s o f 
spatia l  relation s withi n th e bo x tha n th e encodin g o f  th e 
baselin e group . 

Condition and age comparisons 

Th e dat a fo r  searc h trial s wer e analyze d i n a  2  X  2  (Ag e X 
Condition )  repeate d measure s A N O V A.  I n suppor t  o f  th e 
abov e analyses ,  ther e wa s a  significan t  effec t  o f  language , 
wit h childre n i n th e languag e conditio n ( 7 2 % correct )  doin g 
bette r  tha n childre n i n th e contro l  conditio n (53%) ,  F(l,36 ) 
= 5.530 ,  p  <  .05 .  Th e ke y contras t  wa s betwee n th e baselin e 
and languag e conditio n 44-month-ol d children ,  an d th e dif -
ferenc e betwee n thes e tw o group s wa s significant ,  t(18 )  = 

2.279 ,  p  <  .05 .  Ther e wa s n o significan t  effec t  o f  age ,  bu t 
ther e wa s a  tendenc y fo r  th e olde r  childre n (68% )  t o d o 

bette r  tha n th e younge r  childre n (56%) ,  F(l,36 )  =  2.352 ,  p  > 
.05 .  Ther e wa s n o effec t  o f  typ e o f  hidin g place .  Al l  th e 
childre n di d abou t  a s wel l  a t  findin g th e to y in ,  o n an d unde r 

th e box . 
Th e dat a fo r  retrieva l  trial s wer e als o analyze d i n a  2  X  2 

(Ag e X  Condition )  repeate d measure s A N O V A.  Ther e wa s 
a significan t  effec t  o f  language ,  wit h childre n i n th e lan -
guag e conditio n ( 9 2 % correct )  doin g bette r  tha n childre n i n 
th e contro l  conditio n (73%) ,  F(l,36 )  =  10.371 ,  p  <  .05 . 
Ther e wa s a  significan t  effec t  o f  age ,  a s th e olde r  childre n 

(88% )  di d somewha t  bette r  tha n th e younge r  childre n 
(77%) ,  % ) ,  F(l,36 )  =  4.200 ,  p  <  .05 .  Finally ,  ther e wa s a n 
age b y conditio n interaction ,  suggestin g tha t  i t  wa s onl y th e 
younge r  contro l  conditio n childre n w h o showe d a  defici t 
( 6 3 % correct ,  a s oppose d t o a  combine d averag e fo r  th e 
othe r  thre e group s o f  9 0 % ) ,  F (  1,36 )  =  4.200 ,  p  <  .05 .  Ther e 
was n o significan t  effec t  o f  typ e o f  hidin g plac e fo r  th e re -
trieva l  trials .  Overall ,  childre n di d abou t  a s wel l  a t  remem -
berin g wher e the y ha d see n th e winne r  place d whe n i t  wa s 
in ,  o n an d unde r  th e box .  Thi s resul t  i s  modifie d b y a  mar -
gina l  plac e b y ag e interaction ,  an d a  significan t  plac e b y ag e 
by conditio n interaction ,  althoug h ther e wer e s o fe w error s 
made b y childre n i n th e languag e conditio n an d th e olde r 
childre n i n th e baselin e conditio n tha t  thes e result s ar e sus -
pect . 

Discussion 

Thes e result s bea r  ou t  th e hypothesi s tha t  performanc e i n a 
relationa l  mappin g tas k i s facilitate d b y languag e label s tha t 
highligh t  th e c o m m o n relations .  Hearin g spatia l  preposi -
tion s enable d preschoo l  childre n t o perfor m successfull y o n 
a spatia l  mappin g tas k a t  whic h thei r  ag e mate s wer e unsuc -
cessful .  B y usin g a  tas k tha t  onl y ha d on e objec t  place d i n 
relatio n t o on e referenc e object ,  w e wer e abl e t o isolat e th e 
ke y proble m are a o f  mappin g o n th e basi s o f  correspon -
dence s betwee n relations .  Th e 44-month-ol d childre n i n th e 
baselin e conditio n seeme d t o encod e onl y AT(card ,  box ) 
and NOT-AT(card ,  box) ,  whic h wa s insufficien t  fo r 
searchin g correctl y o n al l  bu t  th e catc h trial .  Hearin g th e 
spatia l  prepositions ,  however ,  helpe d th e childre n i n th e 
languag e conditio n mak e a  mor e articulate d encodin g o f  th e 
toy' s location .  The y seeme d t o hav e th e fulle r  representa -
tio n o f  th e correspondences ,  encodin g somethin g muc h 
close r  t o ON(card ,  box) ,  IN(card ,  box) ,  an d UNDER(card , 
box) .  Thi s representatio n wa s sufficien t  t o succee d o n th e 
task .  Th e effect s o f  languag e weren' t  limite d t o findin g th e 
hidde n to y correctly ;  the y als o affecte d th e children' s re -
trieva l  o f  th e origina l  to y the y actuall y sa w bein g hidden . 
That  is ,  th e youn g childre n i n th e languag e conditio n wer e 
considerabl y bette r  a t  retrievin g th e origina l  to y tha n thos e 
i n th e baselin e condition .  Relationa l  language ,  therefore , 
m ay b e a  powerfu l  suppor t  fo r  childre n noticing ,  using ,  an d 
maintainin g memorie s o f  relationa l  similarities . 

Ther e ar e tw o possibl e developmenta l  limit s o n th e bene -
fit s o f  explici t  relationa l  language .  First ,  i f  childre n haven' t 
mastere d th e meaning s o f  th e relationa l  terms ,  the n th e 
term s m a y no t  pic k ou t  th e relevan t  relations .  I n thi s cas e 
no benefi t  wil l  b e seen .  I n pilo t  studies ,  childre n jus t  turn -
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in g thre e year s ol d wer e unsuccessfu l  o n thi s mappin g tas k 
eve n i n th e languag e condition .  A t  th e othe r  en d o f  th e 
continuum ,  whe n childre n achiev e a  leve l  a t  whic h th e rela -
tion s ar e ver y wel l  understoo d an d entrenched ,  the n explic -
itl y  markin g the m wil l  b e o f  n o benefit .  W e suspec t  tha t 
five-year-old  childre n woul d d o wel l  o n thi s mappin g tas k 
regardles s o f  condition .  Thu s ther e ma y b e a  transitiona l 
perio d i n a  child' s domai n learnin g a t  whic h relationa l  lan -
guag e wil l  b e mos t  importan t  i n supportin g fledglin g rela -
tiona l  understanding . 

Extrapolatin g fro m thes e results ,  w e speculat e tha t 
learnin g relationa l  languag e ma y foste r  th e developmen t  o f 
relationa l  though t  (Centner ,  1998) .  I f  thi s i s tru e the n w e 
shoul d find  tha t  differen t  language s -  ofte n wit h ver y differ -
ent  semanti c system s o f  relationa l  term s -  migh t  facilitat e 
differen t  cognitiv e insights .  Cross-linguisti c investigation s 
(e.g. ,  Levinson ,  1996 )  wil l  b e importan t  i n revealin g lin -
guisti c difference s i n spatia l  semantic s tha t  coul d engende r 
difference s i n whic h relation s youn g childre n atten d t o 
(Bowerma n &  Choi ,  t o appear) . 

I n ou r  study ,  children' s abilit y  t o mak e similarit y com -
parison s o n th e basi s o f  relationa l  commonalitie s wa s fa -
cilitate d b y th e presenc e o f  relationa l  language .  Learnin g 
relationa l  languag e ma y facilitat e th e developmen t  o f  rela -
tiona l  thought . 
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