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W h en childre n fai l  t o lear n n e w categories :  th e rol e o f  irrelevan t  feature s 

Jean-Pierr e Thibau t  (jpthibaut@ULG.ac.BE ) 

Universit y  o f  Lifcge .  Departmen t  o f  Psycholog y (B32 ) 
5.  Boulevar d d u Rectorat ,  400 0 Libg c BELGIU M 

Abstrac t 

When subject s ar e confronte d wit h ne w stimul i  tha t  the y 
hav e t o lear n t o categorize ,  the y hav e t o segmen t  the m 
int o relevan t  feature s fo r  categorization .  T w o experiment s 
wit h fou r  t o eleve n yea r  ol d childre n investigate d whethe r 
certai n irrelevan t  perceptua l  aspect s o f  th e stimul i  preven t 
learnin g th e relevan t  feature s fo r  categorization .  I n th e 
firs t  experiment ,  i t  wa s show n tha t  childre n use d salien t 
holisti c aspect s o f  stimul i  fo r  categorizatio n despit e th e 
fac t  tha t  the y wer e onl y partiall y  relevan t  fo r 
categorization ,  wherea s perfec t  cue s fo r  categorizatio n 
requirin g analysi s wer e no t  discovere d b y children .  I n th e 
secon d experiment ,  i t  wa s show n tha t  childre n canno t 
abstrac t  th e relevan t  cue s fo r  categorizatio n whe n 
irrelevan t  perceptua l  characteristic s wer e crosse d wit h th e 
relevan t  ones .  W h e n thes e irrelevan t  cue s wer e absent , 
childre n coul d lear n th e relevan t  cue s fo r  categorization . 
Children' s biase s toward s locall y salien t  propertie s ca n 
impair ,  o r  eve n preven t  learnin g ne w categories ,  whe n 
thes e ar e define d b y comparativel y les s salien t  features . 
Result s ar e discusse d i n term s o f  th e relatio n betwee n 
children' s cognitiv e competence s an d th e abstractio n o f 
relevan t  descriptor s fo r  ne w stimuli . 

Introduction 

Developmenta l  psychologist s hav e t o explai n h o w childre n 
discove r  th e feature s tha t  ar e relevan t  fo r  categorization .  I n 
conceptua l  development ,  fo r  example ,  on e migh t  explai n 
ho w childre n c o m e t o k n o w tha t  feature s suc h a s four -
legged ,  barks ,  an d s o fort h ar e feature s tha t  distinguis h th e 
categor y o f  dog s fro m othe r  categories .  Th e fac t  tha t  a  se t 
of  object s ca n b e describe d i n term s o f  a n infinit e numbe r  o f 
descriptor s (features )  an d tha t  childre n ar e onl y expose d t o a 
limite d se t  o f  dat a contribute s t o th e difficult y o f  abstractin g 
th e relevan t  features .  T o reduc e th e numbe r  o f  possibl e 
parsings ,  i t  ha s bee n hypothesize d tha t  youn g learner s hav e 
specifi c  biase s toward s particula r  aspect s o f  stimul i  (se e 
Eimas ,  1994 ;  Landau ,  1994 ;  M a r k m a n ,  1995 ;  Quine , 
1960) .  S o m e author s hav e suggeste d tha t  children' s parsin g 
ar e influence d b y perceptua l  constraint s a s wel l  a s b y 
theorie s abou t  th e organizatio n o f  th e world . 

Accordin g t o th e theory-vie w o f  conceptua l  development , 
ne w feature s an d concept s ar e drive n b y th e developmen t  o f 
naiv e theorie s abou t  th e worl d (Gehnan ,  1988 ;  Keil ,  1989) ; 
e.g. ,  th e concep t  o f  "house "  contain s feature s suc h a s "ha s 
walls" ,  "ha s a  roof .  A  theor y abou t  "houses "  mus t  explai n 

th e functio n o f  thes e features .  Howeve r ,  mos t  likely , 
theorie s d o no t  specif y al l  th e perceptua l  aspec t  o f  th e 
relevan t  features :  i n th e "house "  example ,  th e theor y woul d 
not  specif y al l  th e possibl e aspect s o f  roof s o r  o f  walls .  A t 
best ,  theorie s sugges t  th e feature s a  subjec t  shoul d searc h 
for ,  no t  thei r  perceptua l  characteristics .  Ther e ar e als o 
situation s i n whic h subject s hav e n o a  prior i  theor y abou t 
th e n e w object s tha t  the y hav e t o lear n t o categorize .  I n 
suc h cases ,  ther e i s n o theor y availabl e fo r  th e segmentatio n 
of  th e stimul i  int o relevan t  features .  Thi s wil l  b e th e cas e i n 
th e experiment s t o b e reported . 

S o me author s hav e als o suggeste d tha t  childre n hav e 
biase s toward s perceptua l  characteristic s o f  objects .  Fo r 
example ,  experiment s hav e s h o w n tha t  children' s 
generalization s abou t  objects ,  a t  a  particula r  stag e o f  thei r 
development ,  ar e governe d b y th e shap e o f  object s (se e 
Jone s &  Smith ,  1993 ;  Landau ,  1994 ,  fo r  reviews) . 
Childre n neglec t  larg e difference s o n othe r  aspect s o f 
objects .  T o illustrate ,  suppos e tha t  childre n hav e learn t  t o 
associat e a  n e w wor d wit h a  se t  o f  object s tha t  shar e a 
particula r  shape ,  texture ,  size ,  an d s o forth .  I n a  subsequen t 
tes t  phase ,  give n th e choic e betwee n tes t  stimul i  tha t  hav e 
th e sam e shap e o r  th e shap e textur e o r  th e sam e siz e a s th e 
origina l  stimuli ,  childre n generaliz e th e n e w wor d t o th e tes t 
stimul i  tha t  hav e th e sam e shape .  Thi s resul t  ha s bee n 
referre d t o a s th e shap e bias .  However ,  on e ha s t o explai n (a ) 
h o w childre n lear n t o segmen t  a  shap e int o it s relevan t 
descriptors ,  give n th e larg e numbe r  o f  possibilities ,  (b ) 
attentiona l  change s toward s particula r  aspect s o f  a  shap e 
durin g development . 

Difference s i n analyti c abilit y  coul d explai n difference s 
betwee n adult s an d children' s abilitie s t o segmen t  stimul i 
int o thei r  features .  Smit h (1989 )  argue d tha t  youn g childre n 
and adult s ar e capabl e o f  isolatin g stimulu s dimensions . 
However ,  the y diffe r  o n thei r  capacitie s t o focu s o n isolate d 
dimension s w h e n the y compar e objects .  Y o u n g childre n 
see m t o us e holisti c aspect s o f  stimul i  tha t  ar e analyze d int o 
component s b y adult s (se e Thibaut ,  1995 ,  fo r  a n 
experimenta l  demonstration) .  Consequentely ,  sinc e subject s 
hav e t o segmen t  n e w stimul i  appropriatel y i n orde r  t o 
abstrac t  th e relevan t  feature s fo r  categorization ,  i t  ca n b e 
hypothesize d tha t  childre n wil l  hav e difficultie s w h e n the y 
hav e t o discove r  thes e relevan t  cue s fo r  categorization . 
Give n th e importanc e o f  thi s topic ,  i t  i s  surprisin g tha t 
ther e ar e s o fe w dat a o n th e developmen t  o f  segmentatio n 
skill s  an d th e w a y the y interac t  wit h concep t  learning . 
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I n th e followin g experiments ,  childre n age d fou r  l o eleve n 
year s participate d i n a  categor y learnin g task .  I n orde r  t o 
discove r  a  classificatio n rule ,  subject s ha d t o segmen t  a  se t 
of  stimul i  int o relevan t  feature s fo r  categorization .  I n tw o 
experiments ,  w e manipulate d th e perceptua l  salienc y o f 
feature s relevan t  o r  irrelevan t  f w categorization .  W e analys e 
whethe r  thes e difference s i n salienc y coul d influenc e th e 
discover y o f  th e feature s relevant  fo r  categorization . 

I n th e firs t  experiment ,  subject s ha d t o lear n t o categoriz e 
a se t  o f  ne w unfamilia r  stimul i  int o tw o categories .  I n th e 
firs t  experimenta l  condition ,  th e stimul i  wer e compose d o f 
tw o parts ,  th e lowe r  an d th e uppe r  part .  Th e uppe r  par t  coul d 
be use d a s a  characteristi c featur e (i.e. .  a  featur e neithe r 
necessar y no r  sufficien t  fo r  categorization) .  Th e perfec t  cu e 
fo r  categorizatio n wa s hypothesize d t o hav e a  lo w salienc y 
( a particula r  spatia l  layou t  o f  th e legs ,  se e Figur e la) .  I n 
th e secon d experimenta l  condition ,  ther e wa s n o salien t 
characteristi c featur e (se e Figur e lb) . 

I n (Mxie r  t o categoriz e th e stimul i  adequately ,  subject s ha d 
t o focu s thei r  attentio n o n th e relevan t  featur e an d filte r  al l 
th e othe r  aspect s o f  th e stimuli .  I t  wa s predicte d tha t 
becaus e o f  thei r  limite d analyti c skills ,  i t  woul d b e easie r  fo r 
childre n (particularl y youn g children )  t o classif y stimul i  o n 
th e basi s o f  th e salien t  characteristi c featur e tha n o n th e 
basi s o f  th e sufficient ,  althoug h no t  salient ,  feature .  I n othe r 
words ,  childre n shoul d no t  fin d th e featur e sufficien t  fo r 
categorizatio n an d shoul d no t  b e abl e t o categoriz e th e 
stimul i  tha t  d o no t  hav e a  characteristi c feature . 

We als o designe d a  secon d experimenta l  conditio n (th e 
leg s onl y condition )  i n whic h w e presente d th e stimu U use d 
i n th e firs t  condition ,  excep t  tha t  th e characteristi c featur e 
was erased .  I t  wa s hypothesize d tha t  childre n woul d discove r 
th e cue s relevant  fo r  categorizatio n mor e easil y sinc e ther e 
was n o salien t  featur e tha t  coul d dra w thei r  attention . 

I n experimen t  2 ,  th e ai m wa s t o evaluat e mor e thoroughl y 
th e rol e o f  irrelevan t  feature s fo r  categorizatio n o n th e 
abstractio n o f  th e relevant  ones . 

E x p e r i m e n t  1 

M e t h o d s 

Subject s Twent y childre n age d 8; 0 t o 8;1 1 an d 2 0 childre n 
age d 11; 0 t o 11 ;  11 ;  1 0 childre n age d 6; 0 t o 6:1 1 als o 
participate d i n th e secon d experimenta l  condition . 

Material For the first experimental condition (called body 
condition) ,  tw o categorie s ( A an d B )  o f  eigh t  stimul i  wer e 
constructed .  Th e stimul i  ar e outline s o f  unknow n shape s 
compose d o f  tw o parts ,  th e uppe r  par t  (th e body )  an d th e 
lowe r  par t  (fou r  legs) .  Th e tw o categorie s hav e th e sam e 
structure .  I n fiv e ou t  o f  th e eigh t  stimuli ,  th e uppe r  par t  ha s 
a mushroo m shap e tha t  i s slightl y distorte d ove r  th e 5 
stimul i  i n th e cas e o f  categor y A ,  an d a n angula r  shap e i n 
th e cas e o f  categor y B  stimuli .  Thes e tw o shape s wer e 
selecte d fo r  thei r  distinctivenes s an d perceptua l  saliency .  Th e 
thre e remainin g stimul i  fro m th e tw o categorie s wer e 
constructe d wit h thre e differen t  uppe r  part s (UPl ,  U P 2 , 
UP3) .  Sinc e U P l ,  U P 2 ,  an d U P 3 ar e presen t  i n th e tw o 

categorie s the y canno t  b e use d a s cue s fo r  categraizatio n (se e 
Figur e la) .  Fo r  eac h stimulus ,  th e lowe r  par t  i s  compose d 
of  fou r  leg s tha t  ar e spatiall y  groupe d a s on e le g o n th e lef t 
and thre e leg s o n th e right  i n categor y A  (1-3) ,  an d tw o set s 
of  tw o leg s (2-2 )  i n categor y B  (se e Figur e la) .  Participant s 
hav e t o lear n thi s distinctio n betwee n th e tw o categorie s (1- 3 
versu s 2-2 )  i n orde r  t o categoriz e al l  th e stimul i 
appropriately .  Th e siz e o f  th e stimul i  i s  approximatel y 7  b y 
7 centimeters . 

I n th e secon d experimenta l  conditio n (leg s onl y 
condition) ,  w e erase d th e uppe r  par t  o f  th e stimul i  (se e 
Figur e lb) . 

Procedure Familiarization phase. The set of stimuli was 
presente d onc e t o th e subject .  Eac h stimulu s wa s show n fo r 
five  seconds .  Then ,  i t  wa s remove d an d followe d b y a  ne w 
stimulus .  Ther e wa s n o feedbac k durin g thi s phase .  A t  th e 
end o f  thi s phase ,  participant s wer e tol d tha t  the y woul d 
hav e t o lear n t o sor t  th e stimul i  int o tw o categories ,  th e 
name o f  whic h wa s iwovided . 

Learnin g phase .  A  firs t  stimulu s wa s presente d fo r 
approximatel y five  second s an d th e subjec t  ha d t o gues s it s 
name.  Th e experimente r  gav e th e appropriat e feedbac k an d 
presente d th e secon d stimulu s i n th e sam e way ,  followe d b y 
th e othe r  stimuli .  Feedbac k wa s provide d abou t  th e 
accurac y o f  th e answer .  Th e orde r  o f  presentatio n o f  th e 
stimul i  wa s random .  Onc e th e entir e se t  o f  stimul i  ha d bee n 
presente d t o th e subject ,  i t  wa s presente d a  secon d time .  Th e 
learnin g phas e ende d afte r  tw o successiv e presentation s o f 
th e se t  o f  stimul i  wit h n o error s o r  afte r  th e nint h 
presentation .  Subject s wer e teste d individually .  A  sessio n 
laste d fo r  1 0 t o 2 5 minutes ,  dependin g o n th e numbe r  o f 
trial s necessar y t o complet e th e task . 

Results and discussion 

I n th e leg s onl y condition ,  non e o f  th e si x an d th e eigh t  yea r 
olds ,  an d thre e eleve n yea r  old s coul d reac h th e criterion .  I n 
th e bod y condition ,  on e eigh t  yea r  ol d an d n o eleve n yea r  ol d 
coul d reac h th e criterion .  A  Fishe r  Exac t  Tes t  revealed  tha t 
no ag e grou p differe d significantl y fro m an y o f  th e othe r  ag e 
groups .  I n orde r  t o asses s whethe r  th e uppe r  par t  wa s use d 
as a  partia l  cu e fo r  categorizatio n whe n i t  i s  distinctiv e (i.e . 
fo r  stimul i  wit h th e mushroo m shap e o r  th e angula r  shape ) 
i n th e bod y condition ,  w e compare d th e numbe r  o f  error s 
fH-oduce d fo r  th e five  stimul i  wit h th e distinctiv e uppe r  par t 
and th e thre e stimul i  wit h n o distinctiv e uppe r  par t  (UPl , 
UP2,  UP3) .  A  two-wa y A N O V A ( 2 x  2 )  wit h Ag e a s a 
betwee n variable ,  an d Par t  {Distinctiv e par t  an d N o 
distinctiv e part )  a s a  withi n variabl e wa s performe d o n th e 
mean numbe r  o f  error s obtaine d fo r  th e 1 0 stimul i  wit h 
adistinctiv e (characteristic )  par t  an d th e mea n numbe r  o f 
error s obtaine d fo r  th e 6  stimul i  withou t  distinctiv e uppe r 
par t  (th e U P stimuli )  wa s carrie d out .  Ther e wa s a 
significan t  effec t  o f  Age :  F(2,27 )  =  5.3 3 ( p <  .05 )  ( 8 yea r 
olds :  mea n =  1.54 ;  1 1 yea r  olds :  mea n =  2.19) ,  a 
significan t  effec t  o f  Part :  F(l,27 )  =  157.4 9 ( p <  .0001 ) 
(wit h distinctiv e uppe r  part :  mea n =  .8 ;  n o distinctiv e uppe r 
part :  mea n =  3.7) ,  an d n o significan t  interactio n betwee n 
Age an d Part . 
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Categor y A Categor y B 

Figur e la .  Fou r  stimul i  from  categorie s A  an d B .  Th e firs t  simulu s ha s th e uppe r  par t  characteristi c o f  categor y A  an d th e 
thir d stimulu s ha s th e uppe r  par t  characteristi c o f  categor y B .  Th e U P l  stimul i  ar e neutra l  stimuli . 

( ^ y ^ T ^ 

Categor y A Categor y B 

Figur e lb .  Fou r  stimul i  fro m categorie s A  an d B . 

The result s indicat e tha t  childre n wer e unabl e t o abstrac t 
th e relevan t  cu e fo r  categorization .  Surprisingl y an d 
contrar y t o expectations ,  th e leg s onl y conditio n wa s no t 
easie r  tha n th e bod y condition .  I n fact ,  a  subsequen t  analysi s 
showed tha t  childre n mad e mor e mistake s i n th e leg s onl y 
condition .  I n othe r  words ,  eve n whe n th e salien t  uppe r  part , 
irrelevan t  fo r  categorization ,  wa s remove d childre n coul d no t 
fin d th e relevan t  cue .  Thi s indicate s tha t  childre n ha d 
difficultie s whe n the y ha d t o abstrac t  a  spatia l  cu e withi n th e 
legs .  W h e n the y wer e abl e t o us e th e uppe r  par t  a s a 
distinctiv e cue ,  the y ha d virtuall y n o proble m t o solv e th e 
categorizatio n task . 
The precedin g result s ca n b e interprete d i n tw o differen t 
ways :  1 )  th e rul e i s intrinsicall y to o comple x fo r  children ; 
2)  aspect s o f  stimuli ,  irrelevan t  fo r  categorizatio n (th e bod y 
part ,  irrelevan t  propertie s o f  th e legs ,  suc h a s thei r  size,...) , 
ar e salien t  fo r  childre n an d mas k th e relevan t  cue s fo r 
categorization .  Separat e interview s afte r  th e experimen t 
reveale d tha t  childre n focuse d o n irrelevan t  aspect s o f 
stimuli .  Surprisingl y i n th e leg s onl y condition ,  the y 
referre d t o detail s suc h a s th e lengt h o f  th e legs ,  o r  thei r 
orientation ,  o r  thei r  size ,  o r  othe r  feature s irrelevan t  fo r 
categorization .  Thi s observatio n mean s tha t  childre n notice d 
detail s o f  th e stimul i  an d trie d t o us e the m a s categorizatio n 
cues .  Moreover ,  preliminar y observation s indicate d tha t 
youn g childre n coul d us e th e relevan t  rul e 2- 2 versu s 1- 3 
when th e experimente r  pointe d explicitl y  t o thi s 
characteristi c o n th e stimuli . 

E x p e r i m e n t  2 

The precedin g experimen t  showe d tha t  subject s coul d no t 
absfrac t  th e relevan t  feature s fo r  categorization .  I n th e 
followin g experiment ,  w e mad e th e relevan t  featur e fo r 
categorizatio n mor e salient ,  e.g. ,  b y separatin g th e tw o 
subset s o f  leg s (th e subse t  o f  2  leg s from  th e othe r  subse t  o f 
2 legs ,  o r  th e isolate d -1 -  le g fro m th e subse t  o f  3  legs ) 
more clearly . 

We als o adde d a  systemati c dimensio n tha t  coul d als o b e 
use d a s a  featur e fo r  categorization :  hal f  o f  th e stimul i  ha d 
larg e an d vertica l  leg s wherea s th e res t  o f  the m ha d thi n leg s 
wit h on e le g pointin g t o th e right .  Give n ou r  interview s o f 
childre n o r  thei r  spontaneou s comments ,  i t  ca n b e 
hypothesize d tha t  a  rul e fo r  categorizatio n define d i n term s o f 
siz e o r  orientatio n woul d b e easil y learn t  b y children . 

We therefor e designe d a  se t  o f  stimul i  tha t  coul d b e 
categorize d accordin g t o tw o set s o f  differen t  relevan t  cues , 
eac h definin g a n experimenta l  condition .  I n th e firs t 
conditio n (A) ,  th e tw o categorie s o f  stimul i  ha d t o b e 
categorize d accordin g t o th e cue s "thi n legs ,  on e le g pointin g 
t o th e right"  fo r  th e firs t  categor y versu s "larg e an d vertica l 
legs "  fo r  th e secon d category .  I n th e secon d conditio n (B) , 
th e stimul i  ha d t o b e categorize d int o tw o categorie s 
(orthogona l  t o th e categorie s o f  conditio n A )  base d o n th e 
cue s relevan t  fo r  categorizatio n use d i n th e precedin g 
experimen t  (1- 3 versu s 2-2) .  W e als o designe d a  thir d 
conditio n (conditio n C )  i n whic h al l  irrelevan t  feature s fo r 
categorizatio n wer e removed :  th e relevan t  dimensio n wa s 2 -
2 versu s 1- 3 an d th e leg s ha d th e sam e orientatio n an d size . 
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Condition s A  an d B 

Cat IB Cat2B 

Conditio n C 

Ca t l A 

Ca t2 A 

i Catl C 

'i i 

1 

> 
'  / 

1 1 1 

Cat2 C 

Figur e 2 .  Stimul i  fro m condtion s A ,  B ,  an d C .  Not e tha t  Ca t  1 A contain s S i  an d S2 i  Ca t  2 A contain s S 3 an d S 4 
(Conditio n A) .  Ca t  I B contain s S i  an d Si ,  an d Ca t  2 B contain s S i  an d S i  (Conditio n B) . 

Conditio n A 
Conditio n B 
Conditio n C 

Four  yea r  old s 
Correc t 

10 
0 
8 

Failur e 
0 
10 
2 

Si x yea r  old s 
Correc t 

9 
3 
10 

Failur e 
1 
7 
0 

Eigh t  yea r  old s I 
Correc t 

9 

Failur e 

1 

Tabl e 1 :  N u m b e r  o f  subject s w h o reache d th e criterio n i n th e thre e group s o f  ag e (ou t  o f  10 )  an d th e thre e experimenta l 
conditions .  (Note :  empt y cell s wer e no t  run ) 

We predic t  tha t  subject s wil l  lear n th e relevan t  dimensio n 
1- 3 versu s 2- 2 mor e easil y i n th e presen t  situatio n tha n i n 
th e precedin g experiment .  W e als o predic t  tha t  subject s wil l 
be abl e t o lear n th e relevan t  dimensio n "thin-on e le g 
pointin g t o th e right "  versu s "larg e an d vertica l  legs" ,  sinc e 
i t  i s  base d o n a n obviousl y salien t  feature . 

T h e result s obtaine d fo r  condition s A  an d B  wil l  b e 
compared .  I f  childre n fro m conditio n A  lear n th e criterio n 
mor e easil y tha n childre n from  conditio n B ,  an d i f  childre n 
from  conditio n C  ca n lear n th e relevan t  featur e 1- 3 versu s 2 -
2 mor e easil y tha n childre n i n conditio n B ,  thi s wil l  mea n 
tha t  th e rul e fo r  categorizatio n 1- 3 versu s 2- 2 wa s maske d b y 
th e irrelevan t  cue s "thin-on e le g pointin g t o th e righ t  versu s 
larg e an d vertical" .  O n th e othe r  hand ,  i f  conditio n A  i s a s 
eas y a s conditio n C ,  thi s wil l  mea n tha t  th e dimensio n 'thin -
on e le g pointin g t o th e righ t  versu s larg e an d vertical" ,  whe n 
i t  i s  relevan t  fo r  categorization ,  i s  no t  maske d b y th e 
dimensio n 2- 2 versu s 1-3 ,  whe n thi s latte r  i s  irrelevan t  fo r 
categorization .  Thi s asymmetr y woul d mea n that ,  despit e th e 
fac t  tha t  ne w relevant  feature s fo r  categorizatio n ca n b e learn t 
at  a  give n age ,  the y ca n b e maske d b y othe r  dimension s 
irrelevan t  fo r  categorizatio n wherea s othe r  relevan t  feature s 
ar e no t  o r  les s maske d b y irrelevan t  dimensions .  I n othe r 
words ,  a  failur e t o lear n a  ne w concep t  doe s no t  necessaril y 
resul t  from  a n intrinsi c conceptua l  complexit y bu t  ca n b e 
drive n b y th e presenc e o f  irrelevan t  salien t  features . 

M e t h o d 

Subjects Twenty children aged 4;0 to 4;11, 30 children 
age d 6; 0 t o 6 ;  11 ,  an d 1 0 childre n age d 8; 0 t o 8 ;  11 . 

Stimuli Three experimental conditions called A, B, and C 
wer e designed .  I n th e experimenta l  condition s A  an d B  th e 
same se t  o f  stimul i  wa s used .  A  se t  o f  1 6 stimul i  tha t  coul d 
be categorize d accordin g t o tw o orthogona l  rule s wa s 
constructed .  Al l  th e stimul i  wer e compose d o f  fou r 
connecte d legs .  Th e cue s "thin "  "vertical" ,  "th e rightmos t 
le g pointin g t o th e right" ,  an d "large "  wer e crosse d wit h th e 
cue s "on e le g an d thre e legs "  (1-3 )  an d "tw o set s o f  tw o 
legs "  (2-2 )  accordin g t o fou r  type s o f  stimuli .  Ther e wer e 
fou r  1- 3 stimul i  an d fou r  2- 2 stimul i  wit h "thin "  leg s an d 
"th e rightmos t  le g pointin g t o th e right" ,  an d fou r  1- 3 
stimul i  an d fou r  2- 2 stimul i  compose d o f  "broa d an d vertica l 
legs "  (se e Figur e 2  fo r  example s o f  th e 4  type s o f  stimuli) . 
Cat  l A an d Ca t  2 A wer e categorize d accordin g t o th e cue s 
"larg e an d vertical "  versu s "thi n an d on e le g pointin g t o th e 
right "  an d define d conditio n A .  Ca t  I B an d Ca t  2 B wer e 
categorize d accordin g t o th e cue s 1- 3 versu s 2- 2 an d define d 
conditio n B . 

I n th e thir d experimenta l  conditio n C ,  1 6 ne w stimul i 
wer e constructed ,  eigh t  1- 3 stimul i  an d eigh t  2-2 .  Th e 
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differenc e wit h th e stimul i  use d i n condition s A  an d B  i s 
tha t  al l  th e leg s wer e thi n an d vertical .  I n othe r  words ,  w e 
trie d t o remov e salien t  irrelevan t  feature s fo r  categorization . 

Procedure Children were randomly assigned to one of the 
thre e conditions .  Th e instruction s wer e th e sam e a s i n th e 
firs t  experiment .  Th e childre n complete d th e tas k i n S  t o 2 5 
minutes .  Al l  subject s wer e teste d individually . 

Results 

We hypothesize d tha t  condition s A  an d C  woul d b e easie r 
tha n conditio n B  becaus e o f  th e presenc e o f  salien t  irrelevan t 
feature s fo r  categorizatio n i n conditio n B .  Tabl e 1 
summarize s th e results  i n th e differen t  condition s accordin g 
t o ag e group .  A  Fishe r  Exac t  Tes t  revealed  tha t  ther e wa s 
no significan t  differenc e betwee n Conditio n A  an d C  a t  fou r 
years .  I t  als o reveale d tha t  th e thre e condition s differe d 
significantl y a t  si x year s ( p <  .05) .  Importantly , 
Condition s B  an d C  als o differe d significantl y ( p <  .05) . 
Childre n faile d t o abstrac t  th e relevan t  cu e i n Conditio n B 
unti l  th e ag e o f  8 . 
Result s sugges t  tha t  Conditio n C  wa s a s eas y a s Conditio n 
A.  However ,  th e differenc e betwee n Conditio n B  an d 
Conditio n C  indicate s tha t  th e presenc e o f  irrelevan t 
perceptuall y characteristic s i n Conditio n B  rendere d th e 
abstractio n o f  th e relevant  featur e mor e difficul t 

General discussion 

I n Conditio n C  o f  th e secon d experiment ,  childre n age d 4  o r 
6 year s coul d lear n th e 1- 3 versu s 2- 2 rul e appropriately . 
Thi s resul t  indicate s tha t  childre n age d 4  year s hav e th e 
necessar y analyti c abilitie s t o abstrac t  th e rule .  W h y di d 
the y fai l  t o fin d th e rul e i n conditio n B  an d i n th e firs t 
experiment ? I t  coul d b e argue d that ,  i n th e firs t  experiment , 
the y focuse d o n th e salien t  uppe r  part .  However ,  whe n thi s 
par t  wa s remove d {leg s onl y condition )  o r  eve n whe n th e 
stimul i  wer e simplifie d (conditio n B  experimen t  2) ,  the y 
stil l  faile d t o abstrac t  th e relevant  cues . 

Thes e result s ar e consisten t  wit h th e hypothesi s tha t 
certai n characteristic s o f  th e stimul i  ar e mor e salien t  (suc h 
as length ,  size ,  an d s o forth )  tha n others .  I f  on e o f  thes e 
aspect s i s a  cu e relevan t  fo r  categorization ,  subject s discove r 
i t  easily .  I t  coul d b e argue d tha t  subject s i n conditio n C , 
experimen t  2 ,  di d no t  abstrac t  th e rul e bu t  learn t  t o 
recogniz e tw o unanalyze d patterns .  However ,  i n a  tes t  phas e 
not  describe d here ,  childre n coul d correctl y generaliz e th e 
rul e t o ne w stimul i  tha t  ha d a  differen t  globa l  shape . 

One ha s t o explai n wh y childre n canno t  discove r  particula r 
relevan t  feature s fo r  categorizatio n i n th e presenc e o f  others . 
I t  coul d b e argue d tha t  childre n focu s o n perceptua l  aspect s 
and tha t  th e rul e 1- 3 versu s 2- 2 i s a  forma l  rul e wit h n o 
perceptua l  interpretation .  Complementarity ,  accordin g t o 
thi s explanation ,  childre n woul d hav e foun d th e rul e i n th e 
experimen t  2 ,  conditio n C  becaus e th e rul e wa s perceptuall y 
salient .  However ,  th e relevan t  spatia l  configuration s 1- 3 an d 
2- 2 als o hav e severa l  perceptua l  interpretation s i n th e othe r 
conditions :  e.g. ,  1- 3 i s a n asymmetri c patter n wherea s th e 
cu e 2- 2 i s symmetric ;  or ,  th e lef t  par t  o f  a  1- 3 stimulu s i s a 
singleton ,  wherea s fo r  2- 2 stimuli ,  th e lef t  par t  ha s tw o 

components ,  a  differenc e tha t  i s grounde d i n perceptua l 
aspects .  T o summarize ,  ou r  result s canno t  b e explaine d o n 
th e sol e basi s o f  th e perceptua l  salienc y o f  th e cue s relevan t 
fo r  categorization . 

O ne furthe r  possibilit y  i s  tha t  childre n canno t  ignor e 
perceptuall y salien t  irrelevan t  cue s whe n the y hav e t o focu s 
on les s salien t  aspects .  Th e differenc e betwee n condition s B 
and C  i s that ,  i n conditio n B ,  childre n faile d t o ignor e 
salien t  aspect s o f  th e stimuli ,  despit e th e fac t  tha t  childre n 
hav e th e analyti c abilitie s require d t o solv e th e tas k (se e 
conditio n C ) .  Note ,  however ,  tha t  conditio n B  wa s easie r 
tha n th e tw o condition s i n experimen t  1 .  Mos t  likely ,  thi s 
result s fro m th e fac t  tha t  ther e w a s mor e variabilit y  i n th e 
stimul i  i n th e first  experimen t  (e.g. ,  th e leg s wer e o f 
unequa l  size ,  shape ,  orientation ,  etc. )  tha n i n stimul i  i n 
conditio n B .  T o summarize ,  thos e result s suppor t  th e 
hypothesi s tha t  children' s difficultie s aris e w h e n childre n 
hav e t o filte r  ou t  aspect s o f  stimul i  irrelevan t  fo r 
categorization .  Sinc e the y hav e th e analyti c abilitie s t o 
abstrac t  th e relevan t  feature s fo r  categorization ,  thei r 
difficultie s res t  probabl y i n th e fac t  tha t  the y d o no t  compar e 
stimul i  systematicall y o r  tha t  the y forge t  th e hypothese s 
the y hav e ahiead y tested . 

Th e shap e bia s describe d i n th e introductio n canno t 
accoun t  fo r  th e differenc e betwee n condition s A  an d B .  I n 
orde r  t o explai n ou r  results ,  a n explanatio n i n term s o f  a 
shap e bia s shoul d mentio n w h y subject s ha s a  bia s toward s 
particula r  aspect s o f  a  shape .  Thi s woul d amoun t  t o 
explainin g w h y differen t  feature s hav e no t  th e sam e salienc y 
and w h y salien t  feature s preven t  th e abstractio n o f  les s 
salien t  features .  I n a  simila r  vein ,  th e notio n o f  a  prior i 
naiv e theorie s (se e introduction )  canno t  accoun t  fo r  th e 
difference s betwee n th e conditions .  Indeed ,  i f  a n a  prior i 
theor y wa s available ,  ther e w a s n o reaso n t o obtai n a 
differenc e betwee n condition s B  an d C  i n experimen t  2 . 

The result s presente d her e hav e importan t  implication s fo r 
th e earl y extractio n o f  feature s an d categor y learning . 
Children' s biase s toward s locall y salien t  propertie s coul d 
impair ,  o r  eve n prevent ,  thei r  learnin g o f  n e w categories , 
when thes e ar e define d b y comparativel y les s salien t 
features .  Explanation s o f  conceptua l  developmen t  hav e t o 
conside r  th e interactio n o f  differen t  source s o f  information , 
especiall y th e possibilit y  tha t  certai n informatio n migh t 
mask th e presenc e o f  relevan t  cue s (Schyns ,  Goldstone ,  & 
Thibaut ,  i n press) .  Thi s suggest s tha t  w h e n childre n canno t 
acquir e a  n e w concept ,  th e proble m coul d b e du e t o 
irrelevan t  aspect s tha t  interfer e wit h th e relevan t  ones ,  a s 
much a s difficultie s wit h th e rule . 
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