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Abstrac t 

Perceptual cues clearly play a fundamental role in early 
categorization .  Perceptua l  properties ,  however ,  ar e typicall y 
understoo d t o b e stati c shap e cues .  Som e studie s hav e suggeste d 
tha t  dynami c perceptua l  cues ,  suc h a s motion ,  ma y als o b e 
importan t  i n categorization .  Thi s stud y wa s a n attemp t  t o 
explor e th e rol e tha t  motio n play s i n children' s categorizatio n o f 
biologica l  kind s a s wel l  a s i n mor e abstrac t  concepts ,  suc h a s 
geometri c figures .  Confronte d wit h a  choic e betwee n movemen t 
and shape ,  4-year-ol d childre n wer e foun d t o bas e thei r 
induction s abou t  categor y membershi p primaril y o n motio n cues , 
regardles s o f  whethe r  th e object s wer e animal s o r  geometri c 
figures .  Thi s patter n o f  response s i s als o presen t  i n 7-year-old s 
fo r  animal s bu t  no t  fo r  geometri c figures .  Olde r  childre n ma y 
begi n t o appreciat e tha t  motio n i s uniqu e t o animal s an d ar e 
therefor e les s likel y t o us e motio n cue s t o categoriz e geometri c 
figures .  Th e result s suppor t  th e vie w tha t  childre n ar e initiall y 
guide d by  motio n i n categorization .  Onl y a s the y gro w olde r  d o 
the y begi n t o constrai n thei r  inference s wit h respec t  t o differen t 
motio n cues .  Th e presen t  finding s sugges t  tha t  motio n play s a n 
overridin g rol e tha t  i s  centra l  i n th e proces s o f  concep t 
acquisitio n an d i n th e mechanism s by  whic h concept s ar e late r 
structured . 

Introduction 

Childre n ar e ofte n characterize d a s perceptuall y bound . 

Many studie s (e.g. ,  Bruner ,  Olver ,  &  Greenfield ,  1967 ; 

Inhelde r  &  Piaget ,  1964 ;  Roberts ,  1988 ;  Robert s & 

Horowitz ,  1986 ;  Rosch ,  Mervis ,  Gay ,  Johnson ,  &  Boyes -

Braem,  1976 )  hav e supporte d th e vie w tha t  perceptua l  cue s 

ar e th e basi s o f  children' s categorization .  Youn g childre n 

ten d t o classif y object s sharin g simila r  superficia l  perceptua l 

properties ,  suc h a s shap e o r  color ,  together .  Althoug h recen t 

studie s b y Gelma n an d he r  colleague s (Gelma n &  Coley , 
1990 ;  Gelma n &  M a r k m a n ,  1986 ;  Gelma n &  M a r k m a n , 

1987 )  foun d tha t  childre n a s youn g a s tw o year s o f  ag e ar e 

abl e t o g o beyon d perceptua l  appearanc e an d us e categor y 

label s t o mak e inductiv e inference s abou t  natura l  kinds ,  the y 

nevertheles s agree d tha t  'perceptua l  cue s ar e stil l  th e primar y 

means o f  discoverin g categor y membershi p fo r  unlabele d 

objects '  (Gelma n &  Coley ,  1990 ,  p .  803) . 

The importanc e o f  perceptua l  similarit y i n understandin g 
earl y categorizatio n ha s bee n widel y recognize d (e.g. . 

Brown ,  1989 ;  Medi n &  Ortony ,  1989 ;  Smith ,  1989) ,  an d it s 

significanc e i n children' s categorizatio n ha s als o bee n wel l 

documente d i n th e literature .  Perceptua l  cues ,  however ,  ar e 

typicall y understoo d t o b e th e static ,  visuall y availabl e 

characteristic s o f  objects ,  althoug h mos t  woul d agre e that ,  i n 

principle ,  feature s ca n b e mor e widel y construed ,  includin g 

properties ,  suc h a s motio n an d functionalit y (e.g. .  M u r p h y & 

Medin ,  1985 ;  Rosc h e t  al. ,  1976 ;  Schun n &  Vera ,  1995) . 

However ,  mos t  pas t  studie s o n children' s categorizatio n pu t 

stres s o n superficia l  appearanc e (e.g. ,  shap e o r  color) ,  an d 

thes e type s o f  feature s appea r  t o b e insufficien t  t o accoun t  fo r 

th e cognitiv e phenomeno n o f  perceptua l  similarity .  Motio n 

m ay als o b e on e o f  th e majo r  perceptua l  cue s involve d i n 

informatio n pick-u p b y children . 

The Importance of Motion in Early Perception 

Ther e ha s bee n a  grea t  dea l  o f  researc h o n th e importanc e 

of  motio n i n earl y perception .  Studie s o n infan t  motio n 

sensitivit y sugges t  tha t  babie s ar e readil y abl e t o extrac t 

motio n informatio n t o m a k e inference s abou t  th e outsid e 

worl d (Bank s &  Salapatek ,  1983 ;  Gibso n &  Gibson ,  1991) . 

The y indicat e tha t  infan t  perceptio n no t  onl y use s bu t 

depend s o n informatio n provide d b y motio n (se e Gibson , 

1987) .  Earl y i n infancy ,  visua l  acuit y fo r  stati c display s i s 

lo w (Bank s &  Salapatek ,  1983) ,  bu t  motio n informatio n i s 

readil y detecte d an d attende d t o an d als o use d fo r  specifyin g 

th e natur e an d propertie s o f  object s (Freedlan d & 

Dannemiller ,  1987 ;  Hait h &  C a m p o s ,  1977) .  Studie s hav e 

show n tha t  infant s ar e abl e t o us e accretion-deletio n motio n 

(whic h i s produce d b y a  backgroun d regio n filled  wit h dot s 

movin g eithe r  t o th e righ t  o r  t o th e lef t  an d a  foregroun d 

regio n movin g a t  th e sam e spee d i n th e opposit e direction )  t o 

detec t  th e for m o f  a n objec t  (Kaufmann-Hayoz ,  Kaufmann , 

& Stucki ,  1986) ,  us e c o m m o n motio n t o se e a n objec t  a s 

unitar y an d separat e fro m it s backgroun d (Kellma n &  Spelke , 

1983) ,  an d us e motio n vector s i n point-ligh t  display s fo r 

detectio n o f  coheren t  structure s (Bertenthal ,  Proffitt ,  Kramer , 

& Spetner ,  1987) . 

Anothe r  importan t  for m o f  motio n perceptio n i s  tha t 

directe d t o th e movemen t  o f  animat e objects .  Studie s o n 

infan t  sensitivit y t o h u m a n motio n indicat e tha t  b y thre e 

month s o f  age ,  babie s sho w mor e interes t  i n an d dishabituat e 
mor e t o point-ligh t  display s tha t  specif y biologica l  motio n o f 

humans tha n t o eithe r  stati c display s o r  rando m array s o f 

movin g point s (Bertenthal ,  Proffitt ,  &  Cutting ,  1984 ;  Fo x & 

McDaniel ,  1982) .  The y ar e als o perceptuall y abl e t o 
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differentiat e th e motio n o f  peopl e fro m simila r  bu t 

biologicall y incorrec t  motio n (Bertenthal ,  1993) . 

Apar t  fro m th e findings  o n huma n infants ,  movemen t 

informatio n ha s als o bee n show n t o b e importan t  fo r  youn g 

vervet s ( a specie s o f  smal l  gra y Africa n monkeys )  t o develo p 

accurat e alar m call s (Seyfart h &  Cheney ,  1986 ;  Seyfarth , 

Cheney ,  &  Marler ,  1980) .  Studie s o n th e vocalizatio n o f 

infan t  vervet s foun d tha t  bab y monkey s ofte n mak e fals e 

alarms ,  givin g leopar d alarm s t o variou s mammals ,  snak e 

alarm s t o variou s snake-lik e objects ,  an d eagl e alarm s t o 

variou s bird s an d eve n t o leave s fallin g from  trees .  Onl y a s 

the y ge t  olde r  d o th e alar m call s becom e mor e specifi c  t o 

thos e specie s tha t  pre y o n the m (Seyfart h e t  al. ,  1980) .  A n 

analysi s o f  th e developmen t  o f  alar m call s indicate s tha t 

error s mad e b y infan t  vervet s ar e no t  s o muc h associate d wit h 

physica l  similarit y bu t  rathe r  wit h motio n (Seyfart h & 

Cheney ,  1986) .  Thi s ma y sugges t  tha t  infan t  vervet s begi n 

wit h a  motion-oriente d categorization ,  fo r  whic h object s i n 

motio n ar e initiall y  classifie d i n term s o f  behavio r  o r  action s 

(se e Allen ,  1996) . 

The Importance of Motion in Children's 
Categorizatio n 

Fro m thes e studie s o n huma n infant s an d youn g vervets ,  i t 

i s  eviden t  tha t  object s i n motio n ar e discriminate d ver y earl y 

i n lif e an d tha t  motio n perceptio n i s a n active ,  information -

seekin g proces s whic h i s adaptiv e i n natur e (Gibso n & 

Gibson ,  1991) .  H u m a n infants ,  lik e youn g vervets ,  ma y 

begi n lif e wit h a  motion-oriente d categorizatio n mechanism , 

and thei r  sensitivit y t o motio n ma y stil l  remai n importan t  a s 

conceptua l  developmen t  proceed s int o childhood . 

I n Piaget' s (1929 )  studies ,  childre n a t  thre e t o five  year s o f 

age wer e ofte n foun d t o b e 'animistic '  (i.e. ,  attribute d lif e t o 

non-livin g things) ,  an d motio n wa s on e sourc e o f  thei r 

confusion .  Childre n tende d t o judg e objects ,  suc h a s clouds , 

moon,  bikes ,  an d watches ,  a s aliv e becaus e the y wer e see n t o 

move.  Late r  studie s (e.g. ,  Carey ,  1985 )  als o sho w tha t  youn g 

childre n d o sometime s hav e difficult y i n drawin g th e lin e 

betwee n livin g an d non-livin g things ,  althoug h th e confusion s 

wer e foun d t o b e les s pervasiv e tha n Piage t  believe d (se e 

Flavell ,  Miller ,  &  Miller ,  1993) . 

The Present Study 

Thes e convergin g line s o f  evidenc e sugges t  tha t  similarit y 

and dissimilarit y o f  motio n ma y wel l  b e on e o f  th e majo r 

perceptua l  cue s childre n rel y o n i n categorization .  I n thi s 

study ,  movemen t  wa s pitte d agains t  appearance .  W e 

expecte d tha t  childre n woul d b e mor e likel y t o us e movemen t 

tha n shap e t o categoriz e objects . 

A developmenta l  chang e i n th e categorizatio n o f 

animals/geometri c figures  wa s als o expecte d i n 4 -  an d 7 -

year-ol d children .  A  stud y b y Gelma n (1988 )  ha s show n tha t 

4-  an d 7-year-ol d childre n ar e differen t  i n thei r 

conceptualizatio n o f  natura l  kind s an d artifacts .  Olde r 

childre n wer e foun d t o b e abl e t o understan d tha t  natura l 

kind s shar e mor e c o m m o n interna l  part s tha n d o artifacts . 

They tende d t o dra w mor e inference s withi n natura l  kind s 

tha n withi n artifacts ,  whil e younge r  children ,  wh o seeme d t o 

be les s capabl e o f  makin g a  natura l  kinds/artifact s distinction , 

dre w inference s equall y ofte n fo r  both . 

Based o n Gelman' s findings,  w e expecte d tha t  th e 4 -  an d 

th e 7-year-old s woul d no t  b e ver y differen t  i n thei r  induction s 

abou t  animal s bu t  woul d b e differen t  fo r  geometri c figures. 

Younge r  children ,  withou t  a  clea r  natura l  kinds/artifact s 

distinction ,  ma y no t  b e abl e t o se e movemen t  a s uniqu e t o 

animals .  Therefore ,  the y woul d b e equall y likel y t o us e 

movement  cue s t o mak e inference s abou t  animal s an d 

geometri c figures,  wherea s olde r  childre n us e movemen t  cue s 

more fo r  animal s tha n fo r  geometri c figures. 

Method 

Participants 

Thre e hundre d an d twent y childre n fro m 4  kindergarten s 

and 2  primar y school s i n Hon g Kon g participated :  16 0 4 -

year-ol d childre n (8 0 girl s an d 8 0 boys) ,  rangin g i n ag e from 

4; 0 t o 4 ;  1 1 wit h a  mea n ag e o f  4;6 ,  an d 16 0 7-year-ol d 

childre n (8 0 girl s an d 8 0 boys) ,  rangin g i n ag e fro m 7; 0 t o 

7;1 1 wit h a  mea n ag e o f  7;6 . 

Design 

We use d a n inductiv e methodology ,  simila r  t o tha t  utilize d 

by Gelma n &  Markma n (1986) ,  becaus e o f  tw o 

methodologica l  issue s raise d wit h respec t  t o earlie r  studie s 

on categorizatio n (Wellma n &  Gelman ,  1988) .  Th e issue s 

involv e th e experimenta l  desig n an d stimul i  used .  Firstly , 

some pas t  studie s use d a  free-sortin g method ,  simpl y askin g 

subject s t o grou p object s tha t  g o together .  Thi s procedur e 

howeve r  fail s  t o captur e th e reason s behin d th e sortin g 

behavio r  an d hence ,  th e inductiv e natur e o f  concepts . 

Secondly ,  man y use d arbitrar y o r  invente d concept s (e.g. , 

blu e circles) .  Thes e concepts ,  unlik e natura l  kinds ,  ar e no t 

abl e t o provid e a  ric h sourc e fo r  inductiv e inference ,  s o tha t 

findings  canno t  b e generalize d t o mor e natura l  concepts . 

To addres s thes e concerns ,  w e adopte d a n inductiv e 

methodology .  Instea d o f  askin g participant s t o sor t  arbitrar y 

objects ,  w e require d childre n t o mak e inference s abou t 

animal s a s wel l  a s geometri c figures  base d o n informatio n 

given .  Fo r  example ,  w e showe d childre n thre e stimul i  a t  a 

time .  Then ,  the y wer e taugh t  ne w propertie s abou t  tw o o f 

th e stimul i  an d wer e require d t o infe r  whic h propertie s 

applie d t o th e thir d one . 

In this study, the independent variables were two 

categorie s o f  objec t  (animal s an d geometri c figures),  thre e 

shape/movemen t  condition s (Conflict ,  No-conflic t  an d 

Static) ,  an d tw o ag e group s (4 -  an d 7-year-ol d children) ,  an d 

th e dependen t  measure s wer e children' s response s o n th e 

inductiv e tasks :  whethe r  the y base d thei r  judgment s o n 

movement  o r  shape . 
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Tabl e 1 

Categor y item s 

Categor y 

Animals : 
Set l 

Set  2 

Geometri c 
Figures : 

Set l 

Set  2 

an d propertie s use d 

Targe t  Display s 

(objec t  -  movement ) 

Hors e -  Wal k 
Antelop e -  Jum p 

Owl  -  Ho p 
Quai l  -  Wal k 

Squar e -  Trave l  acros s 
Triangl e -  Bounc e 
Diamon d -  Bounc e 

Circl e -  Trave l  acros s 

Targe t  Propertie s Use d 

Good visio n 
Poor  visio n 

Good hearin g 
Poor  hearin g 

Good a t  recordin g visua l  image s 
Poor  a t  recordin g visua l  image s 

Good a t  recordin g soun d 
Poor  a t  recordin g soun d 

Tes t  Display s 

(objec t  -  m o v e m e n t ) 

Donke y -  Walk/Jum p 

Sparro w -  HopAVal k 

Rectangl e -  Trave l  across/Bounc e 

Ellips e -  Bounc e /Trave l  acros s 

Stimul i 

Ther e wer e 4  set s o f  stimuli ,  eac h o f  whic h consiste d o f  3 

serie s o f  animations .  Detail s ar e presente d i n Tabl e 1 . 

T wo o f  th e fou r  animatio n set s wer e animal s an d tw o wer e 

geometri c figures .  Fo r  eac h set ,  ther e wer e tw o targe t 

display s an d a  tes t  display .  Th e shap e an d motio n 

similaritie s betwee n th e targe t  an d tes t  stimul i  coul d eithe r 

coincid e o r  b e i n conflic t  wit h eac h other .  Fo r  example ,  a 

walkin g hors e an d a  jumpin g antelop e whic h looke d an d 

moved differentl y fro m on e anothe r  wer e use d a s th e targe t 

display s an d a  walkin g o r  a  jumpin g donke y a s th e tes t 

display .  Th e donkey' s shap e wa s simila r  t o tha t  o f  th e hors e 

but  differen t  from  tha t  o f  th e antelope ,  bu t  i t  eithe r  walke d 

lik e a  hors e (th e No-conflic t  Condition :  shap e an d movemen t 

coincided )  o r  jumpe d lik e a n antelop e (th e Conflic t 

Condition :  shap e an d movemen t  wer e i n conflict) . 

To avoi d creatin g an y biase d response s toward s eithe r 

shap e o r  movement ,  th e propertie s use d t o elici t  children' s 

induction s (e.g. ,  goo d vs .  poo r  vision )  wer e selecte d t o b e 

unrelate d t o th e shap e an d th e movemen t  o f  th e objects . 

Wit h respec t  t o th e objec t  movement ,  w e wer e no t  sur e 

whethe r  childre n woul d sho w mor e interes t  i n particula r 

pattern s o f  movement .  I f  thi s wer e th e case ,  an d i f  th e 

motio n pattern s o f  th e animal s an d th e geometri c figure s 

wer e ver y differen t  from  on e another ,  w e woul d no t  b e abl e 
t o mak e a  conclusiv e compariso n betwee n animal s an d 

geometri c figures .  Therefore ,  th e choic e o f  geometri c figure s 

was primaril y base d o n th e animals .  The y wer e matche d no t 

onl y o n th e pattern s o f  motio n (e.g. ,  a  jumpin g antelop e vs .  a 

bouncin g triangle )  bu t  als o o n th e propertie s use d (e.g. ,  a n 

anima l  wit h goo d visio n vs .  a  devic e wit h a  goo d functio n i n 

recordin g visua l  images) .  Thi s inevitabl y mad e th e shap e 

and th e propertie s use d fo r  th e geometri c figure s becom e 

rathe r  arbitrary . 

To mak e sur e childre n wer e abl e t o detec t  th e shap e o f  th e 

objects ,  th e movemen t  o f  th e animal s i n th e animation s wa s 

slightl y slowe r  tha n th e correspondin g rea l  motion ,  bu t  th e 
spee d fo r  al l  th e stimul i  wer e th e same .  Al l  th e stimul i  wer e 

draw n i n th e sam e brow n colo r  wit h blac k outline .  Th e 

drawing s use d fo r  th e biologica l  kin d animation s ar e show n 

i n Figur e 1 . 

V % t r C f T 

I v l l f r l 

Figur e I .  Stimul i  use d i n th e biologica l  kin d conditions . 

Procedure 

Each chil d wa s teste d individuall y an d wa s show n eithe r 

tw o anima l  set s o r  tw o geometri c figur e set s bu t  no t  bot h 

i n correspondin g conditions ,  wit h a  presentatio n orde r  o f 

th e tw o set s counterbalance d acros s subjects . 

Property Control 

Befor e conductin g th e experiment ,  w e ra n a  contro l  stud y 

t o tes t  i f  childre n woul d b e biase d towar d certai n type s o f 

properties .  Childre n wer e show n th e tes t  objec t  (e.g. ,  th e 

donkey )  b y itself ,  withou t  motion ,  an d wer e aske d whic h o f 

th e tw o targe t  propertie s applie d (e.g. ,  goo d visio n o r  poo r 

vision) .  Childre n wer e expecte d t o hav e n o bia s (i.e. , 

perfor m a t  abou t  chanc e level )  wit h respec t  t o th e propertie s 

use d sinc e the y wer e selecte d t o b e unrelate d t o shap e o r 

movement . 

Conflict Condition 

I n thi s condition ,  th e shap e an d movemen t  betwee n th e 

targe t  an d tes t  stimul i  wer e i n conflict .  Th e tw o targe t 

stimul i  looke d an d move d differentl y from  on e anothe r  (e.g. , 

a walkin g hors e an d a  jumpin g antelope) ,  whil e th e tes t 

objec t  (e.g. ,  a  jumpin g donkey )  looke d lik e on e o f  th e targe t 

object s (th e horse )  bu t  move d lik e th e othe r  (th e antelope) . 

Childre n wer e show n a  se t  o f  thre e stimul i  a t  a  time .  The y 

wer e firs t  taugh t  n e w propertie s abou t  tw o targe t  stimul i  an d 

wer e require d t o infe r  whic h propertie s applie d t o th e tes t 
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stimuli .  T o tak e th e 'horse '  se t  a s a n example ,  th e 

experimente r  first  pointe d t o th e walkin g hors e an d said , 

"Thi s anima l  ha s goo d vision .  I t  ca n se e thing s clearl y a t  a 

grea t  distance. "  Sh e the n pointe d t o th e jumpin g antelop e 

and said ,  "Thi s anima l  ha s poo r  vision .  I t  ca n onl y se e thing s 

clearl y a t  a  shor t  distance. "  Th e childre n wer e aske d t o 

repea t  th e propertie s the y learne d unti l  the y coul d recal l  the m 

correctly .  Then ,  th e experimente r  wen t  o n an d pointe d t o th e 

jumpin g donke y an d asked ,  "Se e thi s animal ? Doe s i t  hav e 

goo d vision ,  lik e thi s anima l  (referrin g t o th e horse) ;  ca n i t 

see thing s clearl y a t  a  grea t  distance ? Or ,  doe s i t  hav e poo r 

vision ,  lik e thi s anima l  (referrin g t o th e antelope) ;  ca n i t  onl y 

see thing s clearl y a t  a  shor t  distance? "  Th e experimente r  di d 

not  labe l  th e objects ,  simpl y sayin g 'thi s anima l  ... "  (fo r 

anima l  sets )  o r  'thi s thin g ... '  (fo r  geometri c figure  sets) . 

Thi s conditio n wa s designe d t o tes t  i f  children' s judgmen t 

woul d b e mor e influence d b y movemen t  o r  b y shape .  W e 

predicte d tha t  younge r  childre n woul d bas e thei r  induction s 

mor e o n movemen t  tha n o n shap e fo r  bot h animal s an d 

geometri c figures,  whil e olde r  childre n woul d bas e thei r 

induction s mor e o n movemen t  fo r  animal s bu t  no t  fo r 

geometri c figures. 

No-Conflict Condition 

Th e procedur e wa s identica l  t o tha t  i n th e Conflic t 

Condition ,  bu t  i n thi s condition ,  th e shap e an d movemen t 

betwee n th e targe t  an d th e tes t  stimul i  coincided .  Th e tes t 

objec t  wa s show n t o no t  onl y loo k lik e on e o f  th e trainin g 

object s bu t  als o m o v e lik e tha t  object .  I n thi s case ,  fo r 

example ,  th e donke y appeare d t o b e walkin g whic h bot h 

looke d an d move d lik e th e horse . 

Thi s conditio n wa s designe d t o examin e i f  childre n wer e 

read y t o bas e thei r  induction s o n th e coincidenc e o f  shap e 

wit h th e movement . 

Static Condition 

Th e sam e procedur e applied ,  bu t  childre n wer e presente d 

wit h thre e motionles s objects .  Th e purpos e o f  thi s conditio n 

was t o mak e certai n tha t  th e childre n woul d dra w inference s 

base d o n shap e alon e (e.g. ,  categoriz e th e donke y an d th e 

hors e togethe r  i f  n o movemen t  cue s wer e present) . 

Results 

Childre n score d a  I  fo r  eac h ite m wit h a n answe r  base d o n 

shap e an d 0  fo r  eac h wit h a n answe r  base d o n movement . 

Thes e score s wer e summe d withi n subjects ,  an d th e scor e fo r 

eac h subjec t  range d fro m 0  t o 2 .  Fo r  eac h condition ,  a  one -

sampl e t-tes t  wa s conducte d t o examin e i f  childre n performe d 

significantl y abov e o r  belo w 5 0 % chanc e level .  Th e result s 

ar e summarize d i n Tabl e 2 . 

Property Control 

Dat a i n thi s conditio n indicat e tha t  childre n o f  bot h ag e 

group s showe d n o significan t  preferenc e fo r  an y particula r 

typ e o f  answer .  Th e children ,  i n th e absenc e o f  additiona l 

informatio n t o guid e thei r  answer ,  performe d a t  abou t  chanc e 

leve l  i n sayin g a n objec t  possesse d an y give n property . 

Thus ,  w e ca n assum e tha t  children' s inference s wer e base d o n 

th e shape/movemen t  informatio n provide d i n th e othe r 

conditions . 

Conflict Condition 

Movement  an d shap e wer e contraste d i n thi s condition .  I n 

makin g judgment s abou t  animals ,  bot h younge r  ( 7 0 % o f  th e 

time )  an d olde r  ( 7 5 % o f  th e time )  childre n relie d 

significantl y mor e o n motio n tha n o n shape .  However ,  i n 

drawin g inference s abou t  geometri c figures,  olde r  children , 

as predicted ,  wer e les s likel y t o us e movemen t  ( 4 5 % o f  th e 

time ,  whic h i s no t  significand y belo w chanc e level) ,  whil e 

younge r  childre n use d movemen t  significantl y mor e (77.5 % 

of  th e time) .  Th e 7-year-old s appea r  t o realiz e th e 

uniquenes s o f  motio n i n categorizin g animal s an d 

consequentl y sa w th e movemen t  o f  geometri c figures  a s 

comparativel y irrelevan t  i n drawin g inference s abou t  them . 

But  thi s animals/geometri c figures  distinctio n wa s no t  foun d 

i n th e 4-year-olds .  Figur e 2  summarize s thes e results . 

Tabl e 2 

Percentag e o f  response s base d o n shap e similarit y 

Anima l 
Age 4 
Age 7 

Geometri c 
Figur e 

Age 4 
Age 7 

Conflic t 

Conditio n 

30.0 % 
25.0 % 

32.5 % 
55.0 % 

+ 
++ 

+ 

No-Conflic t 

Conditio n 

87.5 % 
85.0 % 

87.5 % 
87.5 % 

** * 
** * 

** * 
** * 

Stati c 

Conditio n 

75.0 % 
80.0 % 

80.0 % 
85.0 % 

** 
** * 

** * 
** * 

Propert y 

Contro l 

52.5 % 
50.0 % 

52.5 % 
60.0 % 

+ 
++ 

abov e chance ,  p<.05 ,  1-taile d 
abov e chance ,  p<.005 ,  1-taile d 
abov e chance ,  p<.0005 ,  1-taile d 
belo w chance,/7<.05 ,  1-taile d 
belo w chance,/?<.005 ,  1-taile d 

Percentag e o f  'good ' 
propert y response s 
(e.g. ,  goo d vision ) 
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Figur e 2 .  Percentag e o f  response s base d o n motio n i n th e conditio n wher e motio n an d shap e 

ar e pitte d agains t  on e anothe r  (Conflic t  Condition) . 

No-Conflic t  Condi t io n 

W h en shap e an d movemen t  le d t o th e sam e conclusion , 

childre n wer e abl e t o dra w inference s accordingl y abou t  8 7 % 

of  th e tim e (whic h i s significantl y abov e chanc e level) . 

Childre n wer e read y t o mak e judgment s base d o n th e 

coincidenc e o f  shap e wit h movement . 

Static Condition 

Figure s indicat e that ,  i n th e absenc e o f  movemen t  cues , 

childre n wer e read y t o mak e inference s base d o n shap e ( 8 0 % 

of  th e time ,  whic h i s significantl y abov e chanc e level )  a s i t 

became th e onl y cu e the y coul d rel y on . 

A 4-way ANOVA was also performed, including condition 

(Conflict ,  No-conflict ,  an d Static) ,  age ,  categor y typ e 

(animal s an d geometri c figures) ,  an d sex .  Ther e wa s a  mai n 

effec t  o f  condition ,  F(2,216 )  =  52.33 ,  p < .005 .  O n average , 

childre n mad e judgment s base d o n shap e fo r  3 6 % o f  th e tim e 

i n th e Conflic t  Condition ,  whic h wa s significan t  lowe r  tha n 

tha t  i n th e No-Conflic t  Conditio n (87% )  an d th e Stati c 

Conditio n (80%) .  N o othe r  significan t  mai n effect s o r 

interaction s wer e found . 

Discussion 

The result s clearl y suppor t  ou r  mai n hypothesis :  Childre n 

ar e particularl y sensitiv e t o motion ,  an d especiall y s o wit h 

respec t  t o th e categorizatio n o f  animals .  Confronte d wit h a 

choic e betwee n shap e an d movement ,  4-year-ol d childre n 

tende d t o overrid e shap e an d used  movemen t  cue s t o dra w 

inferences .  Thi s i s als o tru e fo r  th e 7-year-old s whe n the y 

made inference s abou t  animal s bu t  no t  whe n the y deal t  wit h 

geometri c figures .  Th e 7-year-old s m a y begi n t o appreciat e 

tha t  movemen t  i s uniqu e t o animals .  Similarit y i n movemen t 

becomes a  goo d basi s t o infe r  propertie s abou t  animals ,  bu t 

not  i n categorizin g geometri c figures . 

Thi s developmenta l  chang e i n youn g childre n woul d see m 

t o b e consisten t  wit h th e developmen t  o f  alar m call s i n youn g 

vervets .  Th e bab y monkey s ofte n m a k e fals e alarms .  The y 

canno t  distinguis h amon g predator s (e.g. ,  eagle) ,  non -

predator s (e.g. ,  ordinar y birds) ,  an d fallin g leave s whic h 

m o ve rapidl y fro m th e sky .  Onl y a s the y ge t  olde r  d o th e 

alar m call s becom e mor e specifi c  t o th e rea l  predators . 

Likewise ,  a s figure s i n th e Conflic t  Conditio n indicate ,  th e 

younge r  childre n dre w inference s primaril y base d o n 

movement  regardles s o f  whethe r  th e object s wer e animal s o r 

geometri c figures ,  wherea s th e olde r  childre n wer e abl e t o 

us e motio n cue s significantl y mor e ofte n t o categoriz e 

animal s tha n fo r  geometri c figures .  Wit h development ,  bot h 

childre n an d youn g vervet s ar e abl e t o pic k u p th e difference s 

behin d th e characteristi c movement s o f  animal s an d non -

animal s an d m a k e response s accordingly . 

Th e stud y presente d her e show s tha t  motio n play s a 

primar y an d supervenien t  rol e i n earl y categorization . 

Motio n become s les s importan t  i n th e categorizatio n o f  non -

biologica l  kind s onl y whe n childre n begi n t o realiz e th e 

difference s behin d animat e an d non-animat e movement . 

However ,  motio n doe s no t  becom e completel y irrelevant .  A s 

th e dat a show ,  i n drawin g inference s abou t  geometri c figure s 

when shap e an d movemen t  wer e i n conflict ,  th e olde r 

children' s judgment s wer e stil l  guide d b y movemen t  abou t 

4 5 % o f  th e time . 
Althoug h thi s stud y stresse s th e importanc e o f  perceptua l 

similarit y i n earl y categorization ,  w e d o no t  wis h t o sugges t 

tha t  youn g childre n ar e purel y perceptuall y driven .  Evidenc e 

has show n tha t  childre n a s youn g a s tw o year s o f  ag e ar e abl e 

t o overrid e perceptua l  similarit y an d us e thei r  knowledge , 
beliefs ,  o r  'theories' ,  a s Murph y &  Medi n (1985 )  pu t  it , 

abou t  th e worl d t o mak e judgments .  Perceptua l  similarity , 

eve n includin g motion ,  i s  probabl y no t  sufficien t  t o accoun t 

fo r  th e developmen t  o f  children' s categor y structure . 

Nevertheless ,  a n understandin g o f  th e structur e an d 
developmen t  o f  th e basi c perceptua l  relation s i n childre n i s 

importan t  (Smith ,  1989) ,  an d motion ,  w e believe ,  play s a 

centra l  rol e i n th e proces s o f  concep t  acquisitio n a s wel l  a s i n 

th e mechanism s b y whic h concept s ar e late r  structured . 
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