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T h e Abstract io n o f  Relevan t  Feature s b y Chi ldre n a n d Adul ts :  th e C a s e o f 

Visua l  Stimul i 

Jean-Pierr e Thibau t 
Universit y o f  Li6g e 

Departmen t  o f  Psycholog y 
5,  boulevar d d u rectorat. 
4000Lifege .  B E L G I U M 

j  t h i b a u t @ v m l . u l g . a c . b e 

Abstrac t 

In two experiments, children aged four years and adults 
wer e presente d wit h unfamilia r  stimuli .  The y ha d t o 
segment  the m int o relevan t  parts .  Stimul i  presente d i n a 
categor y share d globa l  shap e an d features ,  bu t  eac h 
occurrenc e o f  a  potentia l  featur e wa s different .  Result s o f 
th e firs t  experimen t  sho w tha t  adult s an d childre n foun d 
th e relevan t  feature s despit e th e difference s betwee n 
occurrence s o f  potentia l  features .  Children' s selection s 
differe d from  adults '  selection s i n term s o f  coherenc e o f 
th e segmentations .  I n th e secon d experiment ,  th e 
hypothesi s tha t  childre n use d th e globa l  shap e o f  th e 
stimul i  t o fin d th e relevan t  feature s wa s tested .  Th e 
globa l  shap e o f  stimul i  wa s manipulate d i n orde r  t o 
asses s it s  rol e o n featur e selection .  Result s 
demonstrate d tha t  th e numbe r  o f  incoherence s produce d 
by childre n increase d whe n the y coul d no t  rel y o n a 
globa l  shap e fo r  thei r  segmentation .  Th e result s ar e 
discusse d i n term s o f  th e relativ e influenc e o f  configura l 
and featura l  aspect s o f  th e stimuli .  I t  i s argue d tha t  adult s 
rel y mor e o n featur e identit y tha n childre n whe n the y 
segment  stimul i  int o relevan t  features . 

I n t r o d u c t i o n 

Conceptual learning, categorization and the 
developmen t  o f  expertis e ar e generall y describe d i n term s 
of  features .  I n conceptua l  development ,  fo r  example ,  on e 
migh t  explai n th e overgeneralizatio n o f  th e wor d "dog "  t o 
al l  four-legge d animal s b y postulatin g th e featur e "four -
legged "  whic h i s a  cu e fo r  th e categor y "dog "  (Clark , 
1983) ;  then ,  ne w feature s lik e "barks" ,  etc .  ar e adde d t o 
th e concep t  an d distinguis h "dogs "  fro m othe r  four-legge d 
animals.  However ,  suc h a n explanatio n require s tha t  w e 
explai n h o w childre n k n o w tha t  thes e feature s ar e relevan t 
cue s tha t  distinguis h dog s fro m othe r  categories .  I f  on e 
look s a t  th e unfamilia r  object s displaye d i n Figur e 1  an d 
has t o describ e them ,  b y pointin g t o importan t  parts , 
ther e ar e m a n y aspect s tha t  coul d b e pointe d to , 
considerin g eithe r  globa l  o r  mor e loca l  parts .  Mor e 
generally ,  i f  a  stimulu s ca n b e describe d b y a n infinit e 
number  o f  potentia l  feature s (Murph y &  Medin ,  1985) , 
h o w d o childre n an d adult s com e t o selec t  specifi c  aspect s 
of  stimul i  a s relevan t  descriptors ? 

T wo determinant s o f  featur e selectio n hav e bee n 
suggeste d fo r  visua l  stimuli :  perceptio n (bottom-u p 

perspective) ,  an d genera l  knowledg e an d theorie s (top -
down) .  I n th e bottom-u p approach ,  th e perceptua l 
syste m provide s th e conceptua l  syste m wit h a  se t  o f 
perceptua l  feature s tha t  ar e interprete d a s conceptua l  unit s 
i n a  secon d step .  I n theory-base d approaches , 
expectation s o f  th e subject s base d o n thei r  worl d 
knowledg e influenc e th e feature s the y lis t  abou t  member s 
of  a  category .  Fo r  example ,  Wisniewsk i  an d Medi n 
(1994 )  provid e evidenc e tha t  a  se t  o f  stimul i  wer e 
interprete d a s havin g differen t  feature s dependin g o n 
subjects '  informatio n abou t  thei r  source . 

I s ther e a  cognitiv e functio n (e.g. ,  perceptual ) 
tha t  provide s subject s wit h a  uniqu e se t  o f  feature s usabl e 
as relevan t  descriptor s o f  a  category ? A s man y author s 
hav e pointe d out ,  th e structur e o f  stimul i  ca n b e processe d 
at  multipl e level s (fro m th e overal l  shap e t o specifi c 
components )  an d relevan t  feature s fo r  categorizatio n coul d 
be situate d a t  anyon e o f  thes e levels .  Fro m a 
developmenta l  poin t  o f  view ,  i t  i s  unlikel y tha t  childre n 
kno w a  prior i  al l  th e relevan t  feature s fo r  categorization . 
I n thi s paper ,  w e focu s o n th e rol e o f  th e structur e o f 
categorie s t o whic h unknow n stimul i  belon g an d sugges t 
tha t  constructio n o f  relevan t  feature s i s a n activ e proces s 
base d o n comparison s betwee n th e stimul i  o f  a  categor y 
(Schyns ,  Goldstone ,  &  Thibaut ,  1995 ;  Thibaut ,  1991) . 

I n th e followin g experiments ,  w e compar e ho w 
childre n an d adult s segmen t  unfamilia r  stimul i  presente d 
alone ,  o r  a s on e m e m b e r  o f  a  category .  S o m e 
developmenta l  psychologist s hav e suggeste d that ,  relativ e 
t o adults ,  childre n proces s stimul i  i n a  mor e holisti c 
manner .  Youn g childre n see m t o us e preferentiall y 
holisti c propertie s tha t  ar e analyze d int o component s b y 
adult s (Kemler ,  1989 ;  Smith ,  1989) .  Smit h (1989 ) 
suggest s tha t  youn g childre n an d adult s ca n isolat e 
stimulu s dimensions ,  bu t  tha t  the y diffe r  o n thei r 
capabilitie s i n selectivel y focusin g o n th e constitutin g 
dimension s whe n performin g objec t  comparisons .  Olde r 
childre n an d adult s emphasiz e dimensiona l  identit y 
becaus e o f  thei r  greate r  skil l  i n focusin g o n individua l 
stimulu s dimensions .  Childre n unde r  si x  year s o f  ag e 
categoriz e stimul i  o n th e basi s o f  overal l  similarit y (see , 
however ,  War d &  Scott ,  1987) . 

I n mos t  categorizatio n experiments ,  subject s ar e 
presente d wit h stimul i  compose d o f  wel l  define d an d clear -
cut  dimensions ,  Uk e squares ,  stars ,  etc .  However ,  mos t 
often ,  th e member s o f  a  categor y ar e no t  identica l  (e.g. , 
differen t  kind s o f  dogs ,  o r  th e shap e o f  usua l  an d m o d e m 
chairs) .  W h e n a  subjec t  encounter s a  se t  o f  unfamilia r 
stimuli ,  variation s ca n contribut e t o th e difficult y o f 
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abstractin g feature s tha t  potentiall y  define s a  category , 
sinc e th e subjec t  ha s t o decid e whethe r  part s o f  differen t 
stimul i  ar e exemplar s (o r  not )  o f  th e sam e feature . 
However ,  despit e thes e variations ,  entitie s tha t  belon g t o 
th e sam e categor y generall y shar e a  globa l  shap e an d ih e 
topologica l  relation s betwee n feature s ar e identica l  i n th e 
stimul i  belongin g t o th e categor y (e.g. ,  differen t  kind s o f 
chairs) .  W h e n stimul i  shar e a n overal l  shape ,  variation s 
migh t  contribut e t o th e discover y o f  relevan t  feature s i n 
th e stimuli .  Imagin e whic h segmentation s a n 
extraterrestria l  woul d perfw m fro m th e pictur e o f  a  seate d 
perso n t o thos e h e woul d produc e from a  movin g figure . 
A r m gestures ,  fo r  example ,  indicat e tha t  arm s ar e entitie s 
independen t  o f  th e res t  o f  th e body .  I n th e firs t 
experiment ,  subject s wer e presente d wit h a  categor y o f 
unfamilia r  stimul i  designe d i n suc h a  wa y tha t  th e 
potentia l  feature s tha t  constitute d the m wer e neve r 
identica l  i n th e differen t  stimuli .  W e compar e h o w 
childre n an d adult s segmen t  a  m e m b er  o f  th e categor y 
presente d separatel y o r  withi n a  categor y (se e Figur e 1) . 

I f  childre n ar e mor e holisti c processor s h o w 
migh t  the y segmen t  stimul i  int o features ? O n e coul d 
argu e tha t  thei r  segmentatio n o f  a  singl e stimulu s wil l  b e 

mor e holistic ,  i.e .  childre n wil l  isolat e fewe r  dimension s 
tha n adults .  I f  the y ar e presente d wit h a  categor y o f 
stimul i  unfamilia r  t o the m i n whic h overal l  shap e i s 
constant ,  bu t  tha t  displa y variation s a t  th e featur e level , 
ho w wil l  the y segmen t  th e stimul i  compare d t o adults ? 
One migh t  sugges t  th e hypothesi s tha t  adult s wil l 
abstrac t  th e relevan t  feature s despit e variation s an d tha t 
childre n wil l  rel y mor e o n th e globa l  shap e o f  th e 
stimuli .  Thi s coul d mea n tha t  the y wil l  isolat e fewe r 
feature s tha n adults ,  o r  tha t  the y won' t  b e abl e t o fin d a 
coheren t  segmentatio n o f  th e category .  Thi s woul d b e th e 
cas e i f  eac h stimulu s (o r  subset s o f  stimuli )  i s  (are ) 
segmente d withou t  referenc e t o th e othe r  (subset s of ) 
stimuli .  T o summarize ,  w e compar e th e feature s selecte d 
as descriptor s o f  a  give n targe t  stimulu s presente d 
separatel y t o th e one s selecte d whe n th e sam e stimulu s i s 
include d i n a  categor y o f  unknow n stimuli .  O n e 
hypothesi s i s tha t  thes e tw o context s shoul d lea d t o 
differen t  segmentation s an d tha t  th e wa y childre n an d 
adult s segmen t  th e stimul i  wil l  differ . 

Experiment 1 

A category was designed in which all the stimuli 
share d th e sam e globa l  shape .  W e compare d th e parsin g 
obtaine d fo r  a  targe t  stimulu s i n tw o conditions .  I n th e 
singl e condition ,  th e targe t  stimulu s wa s presente d alone . 
I n th e categor y condition ,  i t  wa s presente d togethe r  wit h 
al l  th e othe r  stimuli .  Childre n wer e compare d t o adult s i n 
th e 2  conditions . 

M e t h o d s 

Subjects and stimuli. Subjects were 38 children 

age d 4; 0 t o 4;1 1 an d 4 0 undergraduate s student s fro m th e 
Universit y o f  Lifeg e w h o participate d a s volunteers .  A  se t 
of  si x stimul i  wa s constructe d accordin g t o th e followin g 
design .  Th e stimul i  wer e outline s o f  unknow n shapes .  A 
firs t  stimulu s wa s designe d i n whic h globa l  (GF )  an d 
loca l  (F )  targe t  part s wer e selecte d a  prior i  (se e Figur e 1 , 
globa l  feature s G F l  t o G F 3 ,  loca l  feature s F 4 t o F7) . 
Th e othe r  stimul i  consiste d o f  distortion s o f  thi s first 
form .  Eac h occurrenc e o f  a  targe t  par t  o f  th e targe t 
stimulu s wa s distorte d i n th e othe r  stimuli .  A s a 
consequence ,  a  targe t  par t  neve r  appeare d wit h a n identica l 
shap e i n tw o stimuli .  Th e part s wer e lengthened ,  o r 
shortened ,  o r  broadened ,  o r  an y combinatio n o f  thes e thre e 
actions .  Eac h targe t  par t  wa s presen t  i n eac h stimulus . 
Al l  th e stimu h ha d th e sam e globa l  configuratio n define d 
by th e feature s G F l ,  G F 2 ,  G F 3 ("globa l  shape "  i n wha t 
follows) .  Loca l  feature s (F4->F7 )  wer e appende d t o th e 
globa l  featur e G F 3 .  Al l  th e potentia l  part s (th e expecte d 
parts )  (i.e .  feature s mentione d above )  wer e locate d i n th e 
same plac e o n an y stimulu s (se e Figur e 1) . 

Procedure. Adult subjects were randomly assigned to 

one o f  th e tw o conditions .  The y wer e presente d wit h th e 
categor y o f  stimul i  {categor y condition )  o r  th e targe t 
stimulu s (singl e condition) .  I n th e categor y condition , 
subject s wer e tol d tha t  the y woul d se e unfamilia r  stimul i 
fro m a n unknow n plane t  an d tha t  th e stimul i  forme d a 
category .  The y wer e aske d t o circl e carefull y th e mai n 
attribute s o f  eac h stimulus ,  i.e .  th e importan t  part s o f  th e 
stimul i  tha t  peopl e coul d us e t o recogniz e o r  categoriz e 
thos e stimuli .  Subject s ha d t o delineat e th e occurrence s 
of  a  give n par t  i n th e stimul i  wit h th e sam e color .  Th e 
si x stimul i  wer e displaye d o n th e sam e shee t  o f  paper .  I n 
th e singl e condition ,  th e instruction s wer e adapte d fo r  th e 
stimulu s presente d separately .  Subject s wer e aske d t o 
circl e th e part s o f  th e stimulu s tha t  coul d b e importan t  t o 
recogniz e an d categoriz e it . 

The instruction s wer e adapte d fo r  children .  First , 
the y complete d th e delineatio n tas k wit h tw o well-know n 
entitie s o r  tw o well-know n categorie s (chair s an d dogs) . 
W h en th e chil d showe d tha t  he/sh e ha d understoo d th e 
instructions ,  th e experimente r  presente d th e chil d wit h th e 
unfamilia r  categor y (o r  stimulu s i n th e singl e condition ) 
and aske d him/he r  t o perfor m th e sam e tas k tha t  wa s 
require d fo r  th e familia r  categories . 

Ther e wa s n o tim e limit .  Th e adult s complete d 
th e tas k i n 5  t o 1 5 minute s an d th e childre n i n 2 5 t o 4 0 
minutes .  Al l  th e subject s wer e teste d individually . 

Results and discussion. 

Adults' and children's segmentations obtained for the 
targe t  stimulu s wer e compare d i n th e tw o conditions . 
First ,  a  gri d compose d o f  th e feature s subject s delineate d 
was buil t  (se e Tabl e 1) .  Subject s selecte d expecte d 
feature s (GF1->GF3 ,  F4->F7) ,  bu t  als o othe r  features : 
combination s o f  th e expecte d features ,  subpart s o f  them , 
or  combination s o f  thos e subpart s (e.g. ,  a  subpar t  o f  G 2 
an d a  subpar t  o f  G 3 coul d b e delineate d a s on e feature) . 
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Targe t  stimulu s 

6 Fs-.Bf-^^€f t 

Figur e 1 :  T w o stimul i  fro m th e categor y conditio n includin g th e targe t  stimulu s 

t f 

Figur e 2 :  Thre e stimul i  fro m th e secon d experimen t 
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Mor e tha n 3 5 differen t  feature s wer e selected ,  man y o f 
the m b y on e subjec t  only .  T w o independen t  judge s 
counte d th e numbe r  o f  time s eac h featur e o f  th e gri d wa s 
selecte d i n eac h conditio n b y adult s an d childre n (Tabl e 1 
i s restricte d t o th e mos t  frequen t  attributes) .  Case s o f 
disagreemen t  betwee n th e judge s wer e rare .  The y 
concerne d infrequen t  delineation s an d di d no t  influenc e 
result s significantly .  I n orde r  t o compar e adult s an d 
children ,  th e tota l  numbe r  o f  feature s delineate d wa s 
compute d fo r  eac h subject .  Childre n an d adult s wer e 
compare d i n th e singl e conditio n an d i n th e categor y 
condition .  A  t-tes t  reveale d tha t  childre n an d adult s di d 
not  diffe r  significantl y o n th e numbe r  o f  selecte d 
attribute s :  fo r  th e singl e condition ,  t(37 )  =  -1.91 8 ( p < 
.062) ;  fo r  th e categor y condition ,  t(35 )  =  -1.64 2 ( p < 
.109) .  W e als o compare d th e numbe r  o f  expecte d feature s 
( G F 1 - > G B ,  F4->F7 )  selecte d b y childre n an d adult s i n 
th e tw o conditions .  Childre n an d adult s significantl y 
differe d o n th e numbe r  o f  attribute s i n th e categor y 
conditio n [t(35 )  =  -3.4 5 ( p <  .0015 ,  Adults '  mea n =  3.2 , 
children' s mea n =  1.06] ,  bu t  di d no t  diffe r  i n th e singl e 

TABLE 1: Number of selections of each feature for the target stimulus in the two experimental conditions for adults and children. 

condition ,  [t(37 )  =  .842 ,  p  <  .4] . 
A furthe r  analysi s wa s performe d o n eac h featur e 

take n separately .  Fo r  eac h featur e take n separately ,  w e 
compare d th e proportio n o f  subject s w h o selecte d it .  Fo r 
featur e a  give n featurej :  (e.g. ,  G F 3 ) ,  H q wa s tha t  th e 

proportio n o f  childre n w h o selecte d i t  woul d no t  diffe r 
fro m th e proportio n o f  adult s w h o selecte d th e sam e 
feature .  I n th e singl e condition ,  Fishe r  Exac t  Test s 
reveale d tha t  adult s selecte d mor e ofte n tha n childre n th e 
feature s G F 3 an d G F 8 whil e childre n selecte d mor e ofte n 
th e featur e F U an d F 4 (se e Figur e 1 )  tha n adult s ( p < 
.05) .  I n th e categor y condition ,  Fishe r  Exac t  Test s 
reveale d tha t  adult s selecte d mor e ofte n tha n childre n th e 
feature s G F 3 an d G F 8 whil e childre n selecte d mor e ofte n 
th e feature s Fl l  an d F 4 (se e Figur e 1 )  tha n adult s ( p < 
.05) ,  (se e Tabl e 1) . 

Feature/= > 
Condi  tionJ i 

Singl e 
Childre n 

Singl e 
Adult s 
Categor y 
Childre n 

Categor y 
Adult s 

GFl 

8 

8 

4 

8 

GF2 

1 

3 

3 

7 

GF3 

0 

8 

6 

9 

F4 

4 

0 

1 

9 

F5 

5 

1 

1 

11 

F6 

0 

0 

1 

10 

F7 

3 

1 

1 

10 

GF8 

1 

10 

5 

12 

F9 

0 

3 

2 

4 

FI O 

9 

11 

6 

4 

Fl l 

12 

4 

1 

1 

F12 

4 

9 

5 

7 

F13 

2 

4 

2 

1 

F14 

6 

3 

6 

0 

F15 

7 

4 

6 

0 

Not e :  "Single "  refer s t o th e singl e conditio n wher e th e targe t 
"Category "  refer s t o th e categor y condition. .  Fl,... , 

Th e firs t  analysi s showed ,  i n th e categor y 
condition ,  tha t  adult s produce d mor e expecte d feature s 
(GF1->GF3 ,  F4->F 7 features) .  Thi s mean s tha t  the y 
use d variation s mor e efficientl y tha n childre n i n orde r  t o 
captur e a  coheren t  segmentatio n o f  th e category .  Th e 
secon d analysi s o f  th e categor y conditio n seem s t o 
provid e evidenc e tha t  adult s ar e mor e analyti c tha n 
childre n w h o selecte d les s loca l  feature s (F4->F7) . 
However ,  t o interpre t  thes e differences ,  firs t  not e tha t  F 4 
and F5 ,  F 6 an d F 7 ar e loca l  neighborin g parts .  I f  childre n 
delineate d mor e globa l  part s tha n adults ,  thes e 
neighborin g part s woul d b e unifie d a s large r  part s b y 
childre n tha n b y adult s (F 4 an d F5 ,  F 6 an d H  brough t 
togethe r  i n FI O an d F12 ,  respectively) .  Thi s i s no t  th e 
cas e a s childre n segmente d th e featur e F1 2 int o F1 4 an d 
F15 instea d o f  F 6 an d F7 ,  i.e .  the y selecte d othe r  loca l 
features .  Moreover ,  adult s selecte d th e globa l  featur e G F 8 
(GF1+GF2)  mor e ofte n tha n children . 

Par t  o f  th e interpretatio n o f  th e differenc e 
betwee n childre n an d adult s deal s wit h th e fac t  tha t  th e 

stimulu s wa s presente d separately . 
Fi,... ,  F n refe r  t o th e selecte d features . 

coherenc e i n children' s selection s o f  feature s differe d fro m 
adults '  coherence .  Give n th e structur e o f  th e stimuli ,  a 
give n par t  o f  a  stimulu s alway s ha s a  correspondin g par t 
i n eac h o f  th e othe r  stimul i  tha t  take s th e sam e plac e i n 
th e structur e o f  th e stimul i  (e.g. ,  ther e i s a  G F l ,  a  F 4 i n 
eac h stimulus ,  se e material s above) .  A n incoherenc e wa s 
define d a s a  delineatio n o f  a  par t  o f  a  give n stimulu s 
havin g a  differen t  structur e (e.g. ,  n u m b e r  o f 
subcomponents )  and/o r  locatio n tha n th e correspondin g 
par t  i n th e othe r  stimul i  (e.g. ,  a  subjec t  delineate d F 5 
wit h a  re d pe n fo r  eac h stimulu s excep t  th e targe t 
stimulu s wher e h e use d a  gree n pen) .  Th e tota l  numbe r 
of  incoherences  i n th e 2 0 adults '  delineation s wa s 2 ! 
However ,  a  numbe r  o f  childre n di d no t  alway s follo w 
suc h a  coherenc e i n thei r  segmentation .  Fo r  example , 
severa l  childre n spli t  F1 2 int o F 6 an d F 7 o n ever y 
stimulus ,  excep t  on e wher e F1 2 wa s spli t  int o F1 4 an d 
F15 .  Anothe r  exampl e o f  incoherenc e i s relate d t o F 7 
tha t  wa s correctl y delineate d o n eac h stimulu s excep t  th e 
targe t  stimulu s wher e Fl l  too k th e plac e o f  F7 .  Th e 
tota l  numbe r  o f  incoherences  i n children' s delineation s 
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was 30 . 
Childre n seeme d t o b e misguide d b y perceptua l 

factors .  Fo r  example ,  som e childre n seeme d t o follo w a 
rul e lik e "wha t  i s usuall y outsid e shoul d remai n outside " 
w h en the y segmente d th e targe t  stimulus .  A s a 
consequence ,  som e subject s delineate d F 4 an d F 5 a s 
differen t  feature s i n eac h stimulu s becaus e F 4 i s insid e th e 
stimul i  an d F S outsid e th e stimul i  excep t  i n th e targe t 
stimulu s wher e F 5 i s inside .  Fo r  tha t  targe t  stimulus .  F 5 
was groupe d wit h F4 .  S o m e subject s replace d F 5 i n th e 
targe t  stimulu s b y th e uppe r  par t  o f  F6 .  i.e. ,  a n externa l 
par t  pointin g t o th e outside .  S o m e childre n use d th e 
perceptua l  cu e "verticalit y versu s horizontality" :  fo r 
example ,  i n th e targe t  stimulus .  F 7 an d th e vertica l  par t 
of  F 6 wer e groupe d t o for m a  singl e featur e (F15) .  an d th e 
remainin g par t  o f  F 6 (th e tw o horizonta l  segments )  wa s 
selecte d a s anothe r  featur e (F14) .  S o m e childre n modifie d 
th e locatio n o f  a  featur e i n on e stimulus :  fo r  example ,  F 7 
was selecte d correctl y i n eac h stimulu s excep t  th e targe t 
stimulu s wher e F 7 wa s replace d b y Fll .  A  possibl e 
consequenc e o f  thes e loca l  incoherence s wa s that , 
sometimes ,  a  featur e selecte d fo r  5  stimul i  ha d n o 
counterpar t  i n th e sixt h on e (e.g. ,  F 7 wa s selecte d i n eac h 
stimulu s excep t  th e targe t  stimulus) . 

The analysi s o f  thes e incoherence s support s th e 
ide a tha t  childre n rel y o n th e globa l  shap e (configura l 
aspects )  o f  th e stimul i  t o selec t  relevan t  features .  First , 
incoherence s ar e obtained ,  fo r  a  give n stimulus ,  whe n th e 
relationshi p betwee n a  loca l  featur e an d th e globa l  shap e 
of  tha t  stimulu s i s differen t  fro m th e equivalen t 
relationshi p i n th e othe r  stimuli .  Thi s i s th e cas e fo r  th e 
targe t  stimulu s whic h wa s responsibl e fo r  th e majorit y o f 
incoherence s (e.g. ,  a  numbe r  o f  childre n selecte d th e uppe r 
par t  o f  F 6 a s a n occurrenc e o f  F 5 i n th e targe t  stimulu s 
becaus e th e "real "  F 5 i s locate d insid e thi s stimulus) . 
Second ,  childre n d o no t  tak e th e positio n o f  th e loca l 
feature s o n th e globa l  structur e int o accoun t  i n th e sam e 
as adults .  Fo r  th e targe t  stimulus ,  som e childre n selecte d 
th e loca l  F l  1  whic h i s connecte d t o G F 2 (o r  i s a  subpar t 
of  G F 2 ) ,  fo r  F 7 whic h i s connecte d t o G F 3 .  Third , 
childre n als o selec t  feature s irrespectiv e o f  thei r  loca l 
structure .  Fo r  example ,  i n th e targe t  stimulus ,  som e 
childre n spli t  F 6 int o it s uppe r  par t  o n th e on e hand ,  an d 
th e othe r  tw o part s o n th e othe r  hand ,  despit e th e fac t  tha t 
i n th e othe r  stimul i  F 6 i s compose d o f  3  subunits . 

I n short ,  th e locatio n o f  th e feature s an d thei r 
loca l  structur e (shape ,  numbe r  o f  components )  determin e 
featur e selectio n b y adults .  Th e relation s betwee n th e 
feature s selecte d i n on e stimulu s mus t  b e confirme d b y 
th e correspondin g feature s i n th e othe r  stimuli .  Childre n 
produce d mor e incoherences .  Childre n di d no t  alway s pa y 
attentio n t o th e locatio n an d th e structur e o f  th e feature s 
the y selecte d an d seeme d t o rel y mor e o n th e global , 
configura l  aspect s o f  stimuli . 

Experiment 2 

This experiment tested more precisely the role of 
th e configura l  aspect s o f  th e stimul i  (globa l  shape )  o n 
segmentation .  I t  wa s hypothesize d tha t  i f  stimul i  d o no t 

displa y a  globa l  shape ,  childre n wil l  produc e mor e 
incoherence s (se e above )  i n thei r  segmentation s tha n i n 
th e precedin g experiment .  N e w stimul i  wer e constructe d 
th e siz e an d shap e o f  whic h wer e mor e variabl e tha n i n 
th e precedin g experiment . 

M e t h o d 

Subjects and stimuli. Subjects were 14 children aged 
4;0-4;l l  an d 2 0 undergraduate s student s fro m th e 
Universit y o f  Li6g e participatin g a s volunteers .  A  se t  o f 
si x stimul i  wa s constructe d (se e Figur e 2) .  Th e feature s 
F4.  F5 ,  F6 ,  F 7 fro m th e precedin g experimen t  wer e used . 
Thei r  shap e an d siz e wer e identica l  t o th e on e the y ha d i n 
th e precedin g exjjeriment .  Thei r  locatio n o n th e part s t o 
whic h the y wer e attache d remaine d th e same ,  i.e. ,  F 4 wa s 
alway s o n th e to p o f  F5 ,  an d F 6 alway s o n th e lef t  o f  F7 . 
T wo othe r  feature s wer e used ,  G F l  an d GF2 .  GF l  an d 
G F2 i n th e presen t  experimen t  ar e th e equivalen t  o f  GF 8 
and G F 3 respectively ,  i n th e first  experiment .  Th e 
feature s F 4 t o F 7 wer e connecte d t o G F 2 i n th e sam e wa y 
tha t  the y wer e connecte d t o G F 3 i n th e firs t  experimen t 
(se e Figure s 1  an d 2) .  Th e shap e an d siz e o f  GF l  an d 
G F2 wer e mor e variabl e tha n th e equivalen t  features ,  GF 8 
and G F 3 ,  i n th e precedin g experiment .  Compare ,  fo r 
example ,  th e shap) e an d siz e o f  F l  fo r  th e stimul i  St l  an d 
St 2 (se e Figur e 2) . 

Procedure . 

The instrucfions are the same as in the preceding 
experiment .  Ther e wa s n o cu t  off .  Th e adult s too k 
approximatel y 1 0 t o 1 5 minute s t o complet e th e 
segmentatio n test ,  wherea s th e childre n complete d th e tas k 
i n 3 0 t o 4 0 min .  Subject s wer e teste d individually . 

Results 

Two independent judges counted the number of 
incoherence s i n adults '  an d children' s segmentations .  W e 
compare d th e numbe r  o f  incoherence s produce d b y adult s 
and children .  Th e 2 0 adult s produce d 1 2 incoherence s 
(mea n o f  . 6 incoherence) ,  th e childre n produce d 9 6 (mea n 
of  6.8 6 incoherences) . 

As expected ,  th e childre n produce d significantl y 
mor e incoherence s i n th e presen t  experimen t  tha n i n th e 
firs t  on e (Mann-Whitney ,  two-tailed ,  z  =  -3 .  215 ,  p  < 
.0013) ,  (th e averag e numbe r  o f  incoherence s i s 1.81 2 i n 
th e first  experiment ,  6.71 4 i n th e secon d experiment) . 
Thi s resul t  ca n b e relate d t o th e fact ,  fo r  adults ,  tha t  th e 
relevan t  segmentation s wer e cleare r  i n th e presen t 
experimen t  tha n i n th e firs t  one .  Thi s differenc e i s 
suggeste d b y th e numbe r  o f  differen t  segmentation s 
produce d b y adult s i n th e tw o experiments .  I n th e firs t 
experiment ,  ther e wer e 1 9 differen t  segmentation s (ou t  o f 
20) .  I n th e secon d experiment ,  7  differen t  segmentation s 
wer e obtaine d (ou t  o f  20) .  A  Fishe r  Exac t  Tes t  indicate s 
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tha t  thes e proportion s diffe r  significantl y ( p <  .001) . 

General discussion 

The first experiment showed that adults and children found 
relevan t  feature s fo r  th e descriptio n o f  a  categor y despit e 
variation s displaye d b y th e feature s acros s stimuli . 
However ,  th e result s indicate d tha t  adult s selecte d mor e 
expecte d feature s tha n childre n i n th e categor y conditio n 
but  no t  i n th e singl e condition .  Thi s coul d mea n tha t  fo r 
adults ,  variation s a t  th e featur e leve l  contribute d t o revea l 
th e constan t  part s o f  th e stimul i  an d thei r  limits . 
Childre n selecte d fewe r  "area s o f  variations" .  Thi s resul t  i s 
consisten t  wit h th e fac t  tha t  the y rel y mor e o n configura l 
aspect s o f  stimuli .  I t  i s  likel y tha t  th e abstractio n o f 
commonalitie s despit e th e presenc e o f  variation s require s 
a fine-tuned  analysi s o f  th e part s o f  th e stimuli .  Adults ' 
segmentation s als o appeare d t o b e mor e coheren t  tha n 
thos e o f  children ,  i n th e sens e define d above .  Th e fac t 
tha t  childre n produce d mor e incoheren t  segmentation s i n 
th e secon d experimen t  tha n i n th e firs t  on e support s th e 
hypothesi s tha t  the y rel y o n th e globa l  shap e o f  stimuh . 
I n i\\Qcategor y condition ,  th e extractio n o f  feature s 
require s tha t  subject s use d tw o kind s o f  similarities : 
similarit y i n term s o f  th e interna l  perceptua l  structur e o f 
features ,  an d similarit y i n term s o f  positio n o n th e 
stimulus . 

I n ou r  experiments ,  th e fac t  tha t  tw o feature s 
hav e a  simila r  perceptua l  structur e doe s no t  mea n tha t 
the y ar e identica l  sinc e th e shap e o f  feature s wa s varie d 
acros s stimuli :  childre n an d adult s d o no t  us e th e interna l 
structur e i n th e sam e way .  Adult s delineat e part s tha t  th e 
displa y th e sam e interna l  structur e (e.g. ,  a  potentia l 
featur e wit h 3  subpart s mus t  displa y thes e 3  subpart s 
acros s stimuli) .  O n th e contrary ,  childre n see m t o 
emphasiz e loca l  perceptua l  cue s lik e (insid e v s outsid e th e 
shape )  o r  (vertica l  v s horizonta l  positio n o f  a  part) .  A s a 
consequence ,  th e feature s tha t  the y selecte d di d no t  alway s 
displa y th e sam e interna l  structur e acros s stimuli .  T o 
summarize ,  childre n an d adult s d o no t  valu e th e sam e kin d 
of  similarities :  adult s valu e identit y a t  a  structura l  level , 
whil e childre n valu e identit y a t  a  siufac e perceptua l  level . 
At  th e relationa l  leve l  (i.e. ,  th e spatia l  positio n o f  feature s 
on th e stimuli) ,  childre n als o diffe r  fro m adult s w h o 
delineate d feature s whic h displaye d th e sam e positio n 
acros s stimuli .  Childre n attribut e mor e weigh t  t o 
superficia l  perceptua l  aspect s o f  a  featur e tha n t o thei r 
positio n o n th e stimul i  eve n i f  perceptua l  aspect s 
contradic t  th e positiona l  aspects .  Thi s mean s tha t 
childre n d o no t  integrat e th e relationa l  aspect s betwee n 
feature s an d th e perceptua l  propertie s o f  thos e feature s int o 
one coheren t  pictur e o f  th e stimuli .  Othe r  experiment s 
hav e show n tha t  relationa l  aspect s i s a  sourc e o f  trouble s 
fo r  childre n (e.g .  relationa l  analogies ,  se e Centne r  & 
Rattermann .  1991) . 

I n th e introduction ,  w e mentione d thre e 
determinant s o f  featur e extraction :  perception ,  theories , 
and structur e o f  th e stimul i  belongin g t o a  category .  Th e 
precedin g experiment s investigate d th e relationship s 

betwee n perceptua l  an d categor y information .  W e di d no t 
manipulat e theoretica l  aspect s (i n th e sens e o f  Murph y & 
Medin ,  1985 )  i n th e presen t  experiments .  However , 
preliminar y evidenc e seem s t o indicat e tha t  providin g 
theoretica l  informatio n (e.g. ,  b y suggestin g a  n a m e fo r 
th e category )  d o no t  chang e th e genera l  pictur e give n b y 
th e presen t  results . 
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