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Abstrac t 

Concept discovery experiments have yielded 

theorie s tha t  wor k wel l  fo r  simple ,  rule -

governe d categories .  The y appea r  les s applicabl e 

t o richl y structure d natura l  categories ,  however . 

Thi s pape r  explore s th e possibilit y  tha t  a 

comple x bu t  structure d environmen t  provide s 

mor e opportunitie s fo r  learnin g tha n th e earl y 

theorie s allowed .  Specifically ,  categor y structur e 

m ay ai d i n learnin g i n tw o ways :  correlate d 

attribute s m a y ac t  jointly ,  rathe r  tha n 

individually ,  an d natura l  structur e ma y allo w 

mor e efficien t  cu e sampling .  A n experimen t  i s 

presente d whic h suggest s tha t  eac h o f  thes e 

advantage s ma y b e foun d fo r  natura l  categories . 

The result s cal l  int o questio n independen t 

samplin g assumption s inheren t  i n man y concep t 

learnin g theorie s an d ar e consisten t  wit h th e 

ide a tha t  correlate d attribute s ac t  jointly .  I n 

orde r  t o mode l  natura l  categor y learning , 

modification s t o existin g model s ar e suggested . 

Introductio n 

Thus, commencing our investigation by a 

carefu l  surve y o f  an y on e bon e b y itself ,  a 

perso n wh o i s sufficientl y maste r  o f  th e law s o f 

organi c structure ,  may ,  a s i t  were ,  reconstruc t 

th e whol e anima l  t o whic h tha t  bon e belonged . 

The quote, written by the naturalist Georges 

Cuvie r  i n 1812 ,  expresse s confidenc e tha t  th e 

law s o f  natur e s o determin e th e structur e o f 

natura l  kind s tha t  w e shoul d b e abl e t o deduc e 

Thi s researc h wa s supporte d i n par t  b y a 

graduat e studen t  fellowshi p fro m th e Nationa l 

Scienc e Foundation . 

th e entir e for m o f  a n anima l  fro m onl y th e 

smalles t  part .  Today ,  fe w woul d argu e tha t 

natura l  structur e i s s o strongl y determined ,  bu t 

fewe r  stil l  woul d argu e tha t  th e feature s o f  a 

natura l  objec t  ar e assemble d withou t  regar d t o 

thos e alread y present .  Rather ,  th e law s o f  natur e 

constrai n th e co-occurrenc e o f  features . 

Althoug h wing s an d hollo w bone s d o no t 

necessaril y  g o together ,  w e ar e likel y t o fin d one , 

havin g foun d th e other . 

Psychologist s ar e onl y beginnin g t o examin e 

th e implication s o f  natura l  structur e fo r  learning . 

I n concep t  discover y tasks ,  th e issu e wa s usuall y 

avoided .  A  subjec t  nugh t  b e aske d t o lear n th e 

concep t  "larg e re d square "  o r  a  "grou p o f  tw o 

items. "  Th e dimension s o n whic h concept s 

varie d wer e selecte d t o b e obviou s t o th e subjec t 

an d convenien t  fo r  th e experimente r  t o 

manipulate .  Ther e wa s littl e concer n abou t 

whethe r  dimension s wer e structure d o r  rule s 

define d a s the y woul d b e i n natura l  kinds .  Suc h 

experiment s taugh t  u s quit e a  bi t  abou t  leanung . 

For  example ,  the y suggeste d tha t  subject s 

sample d fro m a  hypothesi s space ,  changin g thei r 

workin g hyp)othesi s onl y whe n the y mad e a n 

erro r  (e.g. ,  Restle ,  1963 ;  Trabass o an d Bower , 

1968) . 

Rosch an d he r  colleague s (e.g. ,  Rosch ,  e t  al.. , 

1977 )  revive d interes t  i n th e structur e o f  natura l 

kinds .  Thei r  wor k showe d tha t  natura l 

categorie s ar e no t  a t  al l  lik e th e assemblag e o f 

feature s use d t o represen t  a  concep t  i n concep t 

discover y experiments .  Instead ,  natura l  kind s 

appea r  t o b e structure d aroun d "famil y 

resemblances. "  Famil y resemblanc e categorie s 

consis t  o f  a  larg e numbe r  o f  highl y inter -

correlate d features .  T o a  larg e extent ,  thes e 

correlation s ar e no t  arbitrary ;  rather ,  the y ar e th e 

resul t  o f  natura l  laws . 

1074 

mailto:sritter@psy.cmu.edu


Finding s abou t  natura l  categor y structur e cal l 

int o questio n th e relevanc e o f  concep t  discover y 

method s fo r  learnin g natura l  kind s becaus e th e 

condition s foun d i n natura l  categorie s appea r  t o 

be precisel y thos e whic h n\ak e concep t 

discover y difficult .  Concep t  discover y 

experiment s tur n ou t  t o b e intractabl e i n al l  bu t 

th e simples t  versions .  I f  disjunctiv e rule s (e.g. , 

"re d o r  square" )  ar e allowed ,  o r  i f  th e rul e come s 

fro m a  non-standar d spac e (suc h a s whe n th e 

correc t  respons e depend s o n a  pas t  patter n o f 

responses) ,  subject s m a y searc h indefinitel y 

withou t  findin g th e correc t  solutio n (Levine , 

1975) .  i f  th e numbe r  o f  irrelevan t  attribute s i s 

high ,  subject s wil l  b e unabl e t o lear n i n a 

reasonabl e amoun t  o f  tim e (Bourn e an d 

Haygood ,  1959) . 

Correlation s amon g relevan t  attribute s ma y 

help ,  bu t  onl y a  little .  Trabass o an d Bowe r  (1968 ) 

foun d that ,  whe n stimul i  containe d feature s 

perfectl y correlate d wit h eac h othe r  an d wit h th e 

categor y label ,  subject s tende d t o categoriz e b y 

eithe r  on e cu e o r  th e other .  Onl y rarel y di d a 

subjec t  notic e th e relationshi p betwee n bot h cue s 

and th e categor y label .  Mor e importantly ,  thes e 

experiment s showe d tha t  redundan t  relevan t 

cue s ten d t o compet e fo r  attentio n s o that , 

althoug h th e overal l  probabilit y  o f  correctl y 

learnin g increase s a s th e numbe r  o f  relevan t 

dimension s increase ,  th e benefi t  i s  onl y du e t o 

havin g mor e predictiv e features .  Subject s 

sampl e onl y a  smal l  se t  o f  feature s o n eac h trial , 

so th e benefi t  diminishe s a s th e numbe r  o f 

correlate d attribute s increases . 

A centra l  question ,  then ,  i s h o w natura l 

categorie s ar e leamabl e a t  all .  Althoug h childre n 

may tak e som e tim e t o lear n th e differenc e 

betwee n a  do g an d a  cat ,  th e actua l  numbe r  o f 

exposure s t o suc h animal s ove r  tha t  tim e i s 

typicall y muc h smalle r  tha n th e numbe r  o f 

exemplar s viewe d i n a  concep t  discover y 

experiment . 

Billma n an d Hei t  (1988 )  presen t  on e par t  o f 

th e answer .  I n thei r  model ,  eac h tria l  provide s 

an opportunit y t o predic t  on e featur e base d o n 

another .  Th e predictio n use s previousl y 

observe d contingencie s betwee n th e predicto r 

valu e an d value s o f  th e predicte d feature .  Th e 
choic e o f  predicto r  an d predicte d feature s i s 

governe d b y salience ,  whic h increase s fo r  bot h 

th e predicto r  an d predicte d featur e whe n a 

correc t  predictio n i s made .  Thi s relationshi p set s 

up a  feedbac k loo p i n whic h correlation s lea d t o 
correc t  predictions ,  whic h increas e th e salienc e 

of  thei r  constituen t  features .  Thi s result s i n a 

greate r  chanc e o f  noticin g correlation s involvin g 

thes e features ,  s o th e cycl e continues .  Thus , 

accordin g t o thi s model ,  th e correlatio n betwee n 

"ha s feathers "  an d "bird "  i s learne d mor e easil y 

becaus e ther e i s a  correlatio n betwee n "ha s 

feathers "  an d "flies. "  Billma n (1989 )  provide s 

experimenta l  suppor t  fo r  th e model . 

Correlate d attribute s ca n onl y b e par t  o f  th e 

answer ,  however .  Natura l  categorie s hav e to o 

many potentia l  correlation s t o b e effectivel y 

searche d withou t  som e guidance .  Thi s stud y 

aim s t o provid e furthe r  evidenc e fo r  mutua l 

suppor t  o f  correlate d attribute s an d fo r  searc h 

guide d b y structura l  constraints .  Th e underlyin g 

belie f  i s  tha t  natura l  categorie s ma y b e leamabl e 

becaus e thei r  ric h structur e allow s u s t o mak e 

assumption s abou t  whic h feature s ar e likel y t o 

go together .  Whil e i t  seem s logica l  t o assum e 

tha t  w e hav e develope d a  categorizatio n syste m 

tha t  ca n tak e advantag e o f  natura l  structure ,  i t 

has bee n difficul t  t o demonstrat e an y suc h 

advantag e (Medin ,  Wattenmake r  an d Hampson , 

1987 ;  Wattenmaker ,  e t  al. ,  1986 ;  bu t  se e Mal t  an d 

Smith ,  1984) . 

I n th e curren t  experiment ,  th e stimuli , 

althoug h artificial ,  hav e a  ric h correlationa l 

structure .  Redundanc y o f  cue s ensure s tha t  a 

stimulu s ca n b e unambiguousl y classified ,  eve n 

i f  al l  relevan t  cue s ar e no t  present .  Thi s i s 

equivalen t  t o th e natura l  situation ,  wher e w e 

typicall y hav e acces s t o onl y a  fe w o f  th e man y 

cue s w e migh t  wan t  t o us e i n identifyin g 

something .  W e mak e tw o predictions .  First ,  w e 

expec t  a  well-structure d categor y t o b e easie r  t o 

lear n tha n a n ill-structure d category ,  eve n i f 

eac h provide s equivalen t  information .  Second , 

we expec t  t o replicat e Billman' s findin g tha t 

correlate d attributes ,  whe n embedde d i n a 

logica l  structure ,  wil l  ai d learnin g beyon d th e 

leve l  tha t  woul d b e expecte d i f  th e cue s wer e 

actin g independently . 

M e t h o d 

Subject s 

Subjects were 54 undergraduates taking an 

introductor y psycholog y class .  Participatio n i n 

th e experimen t  partiall y  fulfille d a  cours e 

requirement . 
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St imul i 

Stimuli consisted of pictures of boats, each 

containin g a  m a x i m u m o f  fiv e parts :  th e 

mainsail ,  th e ji b sail ,  th e flag ,  th e rudde r  an d th e 

centerboard .  Eac h o f  thes e part s coul d var y i n 

colo r  an d sometime s shape .  Th e bod y an d mas t 

of  th e boa t  wer e identica l  i n al l  stimul i  an d wer e 

a lway s presen t  (se e Figur e 1) .  A n y o f  th e 

variabl e part s coul d b e missing .  T h e probabilit y 

tha t  a  particula r  par t  w a s presen t  i n a  stimulu s 

(i.e. ,  th e part' s  availability )  i s  give n i n Tabl e 1 . 

Thre e condition s (control ,  well-structure d 

a n d ill-structured )  w e r e run .  T h e condition s 

differe d i n th e compositio n o f  stimuli .  I n th e 

"well-structured "  condit ion ,  eac h colo r 

corresponde d t o a  shape .  Fo r  example ,  al l  blu e 

flag s i n thi s conditio n w e r e shor t  an d wide , 

whil e al l  pin k flag s wer e lon g a n d thin .  I n th e 

"ill-structured "  condition ,  th e colo r  o f  a  par t  w a s 

independen t  o f  it s shape .  I n th e control ,  onl y 

colo r  changed . 

Stimul i  we r e assigne d t o tw o classes ,  calle d 

"gennmer "  an d "brice. "  Stimul i  coul d b e 

Availabilit y 

Re&bilit y 

Fbg 

65 

100 

Mainsaf l 

67 

65 

Ji J 

85 

57 

Rudfip r 

67 

35 

CenlH ^ 

boai d 

65 

10 

Tabl e 1 :  Availabilit y an d reliabilit y o f  colo r  fo r 
stimul i  i n th e learnin g phase .  I n th e well-structure d 
group ,  availabilitie s an d reliabilitie s fo r  shap e ar e 
identica l  t o thos e fo r  color .  Fo r  shape s i n th e ill -
structure d group ,  value s fo r  fla g an d mainsai l  appl y 
t o th e centerboar d an d rudde r  (respectively) . 
Availabilit y  refer s t o th e percentag e o f  tim e th e par t 
i s  present .  Reliabilit y  i s th e percentag e o f  tim e th e 
part' s  colo r  (o r  shape )  predict s th e category . 

classifie d correctl y usin g eithe r  colo r  o r  shap e o f 

th e part s o f  th e boat .  I n al l  conditions ,  boat s 

coul d b e classifie d accordin g t o th e rule :  "I f  th e 

fla g i s blue ,  th e boa t  i s a  genuner .  I f  th e fla g i s 

missin g an d th e m a i n sai l  i s  blue ,  th e boa t  i s a 

g e m m e r .  I f  bot h th e fla g an d mainsai l  ar e 

missin g an d th e remainin g sai l  i s  blue ,  th e boa t 

i s a  g e m m e r . "  T h e rul e ca n b e though t  o f  a s a 

hierarchy .  T h e fla g i s th e mos t  importan t  par t  o f 

Br ic e G e m m er 

Well -

structure d 

111-  - ^ 

structure d 

Figur e 1 :  Example s o f  stimul i  use d i n th e experiment .  Pattern s represen t  color s use d i n th e experiment . 
Correspondin g boat s i n A  an d B  hav e th e sam e coloring .  Eithe r  se t  ca n b e categorize d b y th e rule :  "I f  th e flag  i s 
shaded ,  i t  i s a  brice .  I f  ther e i s n o flag  an d th e mainsai l  i s  shaded ,  i t  i s a  brice .  I f  ther e i s neithe r  a  flag  no r  a  mainsai l 
and th e ji b i s shaded ,  i t  i s a  brice. "  Th e ill-structure d grou p ca n als o b e classifie d b y a  rul e o f  th e form :  "I f  th e 
centerboar d i s triangular ,  i t  i s a  gemmer .  I f  ther e i s n o centerboar d an d th e rudde r  point s down ,  i t  i s a  gemmer .  I f 
ther e i s n o centerboar d o r  rudde r  an d th e ji b i s a  concav e polygon ,  i t  i s a  gemmer. "  A  simila r  shap e rul e applie s t o 
th e well-structure d group . 
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th e boat ,  followe d b y th e mainsai l  an d th e ji b 

sail .  I n addition ,  eac h kin d o f  boa t  ha s a  color : 

blu e fo r  gemmer  an d pin k fo r  brice .  Fo r  eac h 

stimulus ,  th e topmos t  par t  i n th e hierarch y wa s 

guarantee d t o b e predictive .  A s a  result ,  flag s 

wer e alway s eithe r  pin k o r  blue ,  and ,  fo r  boat s 

withou t  flags ,  mainsail s wer e alway s eithe r  pin k 

or  blue .  I n th e well-structure d an d ill-structure d 

conditions ,  subject s coul d additionall y 

categoriz e exemplar s b y a  rul e referrin g t o 

shape ,  rathe r  tha n color .  I n th e well-structure d 

condition ,  th e shap e hierarch y wa s th e sam e a s 

th e colo r  hierarch y (flag ,  the n mainsail ,  the n jib) . 

I n th e ill-structure d condition ,  th e colo r 

hierarch y wa s flag ,  the n mainsail ,  the n jib ;  bu t 

th e shap e hierarch y wa s centerboard ,  the n 

rudder ,  the n jib .  Stimul i  i n th e well-structure d 

and ill-structure d condition s wer e matche d suc h 

tha t  equivalen t  stimul i  i n th e tw o condition s 

provide d bot h colo r  an d shap e cue s a t  th e sam e 

leve l  o f  th e hierarchy .  Stimul i  i n th e contro l 

conditio n wer e matche d o n th e colo r  hierarchy . 

Furthe r  constraint s wer e pu t  o n th e stimul i  t o 

provid e a  riche r  categor y structure .  Fou r  o f  th e 

fiv e part s ha d a  greate r  tha n chanc e probabilit y 

of  bein g th e colo r  o r  shap e predictiv e o f  th e 

category .  Th e reliabilit y  o f  eac h par t  o f  th e boa t 

i s  give n i n Tabl e 1 . 

Procedure 

The experiment was run on a color Macintosh 

computer .  Th e experimenta l  sessio n consiste d o f 

tw o stages :  trainin g an d test .  Fo r  eac h tria l  i n th e 

trainin g stage ,  a  stimulu s wa s presente d alon g 

wit h th e choice s "Brice "  an d "Gemmer. " 

Subject s gav e thei r  response s b y clickin g o n th e 

appropriat e answer .  Feedbac k followe d 

immediatel y i n th e for m o f  "Ye s (no )  thi s i s a 

gemmer  (brice). "  Subject s coul d stud y th e 
stimulu s alon g wit h th e feedbac k an d initiat e th e 

nex t  tria l  whe n the y wer e ready .  Th e trainin g 

stag e continue d fo r  6 0 trials . 

I n th e tes t  stage ,  subject s responde d t o stimul i 

identica l  t o thos e i n th e trainin g stag e a s wel l  a s 

t o stimul i  tha t  omitte d eithe r  th e colo r  o r  shap e 
cues .  "Shape-only "  stimul i  wer e draw n i n gray . 

"Color-only "  stimul i  displaye d colore d circle s i n 

plac e o f  th e studie d shapes .  Contro l  subject s 
wer e no t  give n "shape-only "  stimuli .  Fourtee n 

stimul i  o f  eac h kin d wer e presented ,  fo r  a  tota l 

of  2 8 tes t  trial s i n th e contro l  grou p an d 4 2 i n 

eac h o f  th e othe r  groups .  Tes t  stimul i  wer e 

Cue 

Learne d 

Colo r  Onl y 

Shape Onl y 

Colo r  an d Shap e 

Neithe r 

Well -
structure d 

8 

1 

5 
4 

III -

structiire d 

2 

5 
2 

9 

Tabl e 2 :  Number  o f  subject s learnin g t o respon d t o 
each (o r  both )  cues ,  b y group .  A  subjec t  wa s 
considere d t o b e respondin g t o a  cu e i f  th e subjec t 
correctl y answere d a t  leas t  1 0 o f  1 4 question s 
providin g onl y tha t  cue . 

constructe d s o tha t  th e color-only ,  shape-onl y 

and color-and-shap e set s depende d o n eac h 

leve l  o f  th e hierarch y t o th e sam e extent . 

The procedur e fo r  tes t  stimul i  wa s th e sam e 

as fo r  trainin g stimuli ,  excep t  tha t  feedbac k wa s 

not  given .  Instruction s fo r  th e tes t  stag e wer e no t 

give n unti l  th e trainin g stag e wa s completed ,  s o 

subject s wer e no t  biase d t o loo k a t  bot h colo r 

and shape .  Response s an d reactio n time s wer e 

recorde d i n bot h stages ,  bu t  th e instruction s 

emphasize d correc t  respondin g only . 

Result s 

A comparison of the well-structured and ill-

structure d group s support s ou r  hypothesi s 

abou t  stimulu s structure .  W e m a y classif y 

subject s a s havin g learne d th e colo r  cue ,  th e 

shap e cu e o r  bot h cues ,  dependin g o n thei r 

performanc e o n th e testin g phase .  Subject s 

correctl y answerin g a t  leas t  1 0 o f  th e 1 4 color -

onl y question s an d les s tha n 1 0 o f  th e 1 4 shape -

onl y question s wer e classifie d a s "colo r 

learners. "  Thos e correctl y answerin g 1 0 o f  1 4 

shape-onl y question s an d les s tha n 1 0 color-onl y 

question s wer e classifie d a s "shap e learners. " 
Thos e correctl y answerin g mor e tha n 1 0 i n eac h 

categor y wer e classifie d a s "colo r  an d shap e 

learners." ^ 

Tabl e 2  show s ho w subject s fro m th e well -

structure d an d ill-structure d group s wer e 

^Th e binomia l  probabilit y  o f  a  subjec t  wit h n o 

knowledg e o f  eithe r  cu e fallin g int o eithe r  th e 
color-onl y o r  shape-onl y categor y i s  .08 .  Th e 

probabilit y  o f  suc h a  subjec t  fallin g int o th e 

"colo r  an d shape "  categor y i s  .01 . 
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classified .  Eight y percen t  o f  colo r  learner s wer e 

i n th e well-structure d group .  Althoug h th e 

majorit y o f  shap e learner s wer e i n th e ill -

structure d group ,  thi s statisti c m a y b e 

misleading .  Al l  bu t  on e shap e learne r  i n th e 

well-structure d grou p als o responde d t o color , 

thu s fallin g i n th e "colo r  an d shape "  group .  I n 

total ,  1 3 subject s i n th e well-structure d grou p 

an d 4  i n th e ill-structure d grou p learne d t o 

respon d t o color .  Si x subject s i n th e well -

structure d grou p an d 7  i n th e ill-structure d 

grou p learne d t o respon d t o shap>e . 

Ther e ar e othe r  indication s tha t  th e well -

structure d grou p foun d th e tas k somewha t 

easier .  Th e amoun t  o f  tim e take n t o lear n (i n th e 

trainin g stage )  wa s measure d b y a  criterio n o f 

trial s t o second-to-las t  erro r  (thi s statisti c wa s 

mor e resistan t  t o careles s error s tha n trial s t o las t 

error) .  Subject s i n th e well-structure d grou p 

reache d criterio n i n a n averag e o f  40. 0 trials , 

whil e thos e i n th e ill-structure d grou p too k 48. 3 

trials .  A n analysi s o f  varianc e showe d th e 

differenc e t o approac h significance ,  F(l,30)=3.64 , 

p<.07 . 

Stronge r  suppor t  fo r  th e hypothesi s come s 

fro m th e tes t  phas e (se e Figur e 2) .  A  2  (group )  x 

3 (learnin g stimulu s order )  analysi s o f  varianc e 

of  percen t  correc t  o n th e color-onl y question s 

show s a  differenc e betwee n groups , 

F(l,30)=6.17 ,  p<.02 .  Reactio n time s tel l  a  simila r 

story .  Thes e time s wer e subjecte d t o a  lo g 

transformatio n an d the n analyze d i n a  2  (group ) 

X 3  (learnin g stimulu s order )  x  1 4 (question ) 

analysi s o f  variance .  Th e result s sho w a 

significan t  differenc e betwee n groups ,  F(l,311 )  = 

10.10 ,  P<.01 . 

Analyse s o f  shape-onl y an d color-and-shap e 

question s wer e les s conclusive .  O n color-and -

shap e questions ,  th e patter n o f  result s (bot h i n 

percentag e correc t  an d reactio n time )  i s th e sam e 

as fo r  colo r  only ,  bu t  th e difference s d o no t  reac h 

significance ,  F(l,30) = 0.55 ,  p>.46 .  Shape-onl y 

question s sho w som e advantag e fo r  th e ill -

structure d group ,  bu t  th e result s d o no t 

approac h significance ,  F(l,30 )  =1.18 ,  p>.28 . 

A compariso n o f  th e well-structure d an d 

contro l  group s speak s t o ou r  secon d prediction , 

tha t  correlate d attribute s contribut e beyon d thei r 

individua l  influences .  I f  correlate d attribute s 

suppor t  eac h other ,  w e woul d expec t  th e well -

structure d grou p t o b e abl e t o answe r  color-onl y 

and color-and-shap e quesHon s mor e easil y tha n 

o 
o 

o 
o 

c 

O 
^  f -
0) 
Q. 

Typ e o f  Question : 

Colo r 

l-structure d 

Figur e 2 :  Performanc e b y questio n typ e 

th e contro l  group .  Thi s resul t  woul d obtai n i f  th e 

correlatio n betwee n shap e an d colo r  (foun d i n 

th e well-structure d stimuli )  helpe d subject s 

discove r  th e correlatio n betwee n colo r  an d 

categor y label .  Th e experimenta l  result s ar e no t 

stron g wit h respec t  t o thi s hypothesis .  Subject s 

i n th e well-structure d grou p learne d faste r  tha n 

thos e i n th e contro l  (b y trial s t o second-to-las t 

error ,  F(l,30 )  =  4.69 ,  p<.05) ,  bu t  thi s coul d hav e 

bee n du e t o th e independen t  influenc e o f  shape . 

Bot h reactio n time s an d percen t  correc t  score s 

sho w a n advantag e fo r  th e well-structure d 

grou p (se e Figur e 2) ,  bu t  th e difference s ar e no t 

statisticall y significant . 

Discussio n 

The data reflect on two aspects of categorization 

models .  Th e first  i s whethe r  correlate d attribute s 

contribut e individually ,  a s i n th e Trabass o an d 

Bower  mode l  o r  jointly ,  a s i n th e Billma n an d 

Hei t  model .  Whil e th e dat a sho w som e 

advantag e fo r  th e well-structure d grou p ove r 

th e control ,  th e result s d o no t  approac h 

significance .  Thi s shoul d no t  b e take n a s a 

failur e t o replicat e Billma n an d Heit' s  model , 

sinc e tha t  mode l  predict s muc h stronge r  effect s 

i n situation s wher e n o feedbac k  i s given . 
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The secon d issu e i s whethe r  stimulu s 

structur e influence s cu e sampling .  Sinc e th e 

well-structure d an d ill-structure d condition s 

provid e th e sam e numbe r  o f  cues ,  bot h th e 

Trabass o an d Bowe r  mode l  an d th e Billma n an d 

Hei t  mode l  predic t  tha t  ther e woul d b e n o 

differenc e betwee n th e well-structure d an d ill -

structure d groups .  I f  cue-samplin g i s sensitiv e t o 

stimulu s structure ,  however ,  w e migh t  expec t  a n 

advantag e fo r  th e well-structure d condition .  I n 

thi s case ,  th e fac t  tha t  fla g colo r  wa s relevan t 

migh t  direc t  u s t o notic e tha t  fla g shap e i s als o 

relevan t  (i n th e well-structure d condition) .  Th e 

experimenta l  result s provid e som e suppor t  fo r 

thi s kin d o f  model .  Subject s i n th e well -

structure d conditio n wer e bette r  abl e t o answe r 

question s abou t  th e colo r  cu e tha n subject s i n th e 

ill-structure d condition ,  an d the y discovere d th e 

categorizatio n rul e faste r  tha n othe r  subjects .  I n 

addition ,  thes e subject s wer e abl e t o mak e 

judgment s abou t  color-onl y stimul i  faste r  tha n 

subject s i n th e ill-structure d group .  Th e finding 

tha t  th e advantag e fo r  th e well-structure d grou p 

reverse d (albei t  non-significantly )  fo r  th e shape -

onl y stimul i  i s problemati c fo r  thi s explanation , 

however . 

The experimen t  presente d her e wa s designe d 

t o examin e whethe r  structura l  propertie s o f 

complex ,  real-worl d object s ai d i n learnin g 

categories .  Th e result s sugges t  tha t  structura l 

propertie s pla y a  rol e b y influencin g th e orde r  i n 

whic h cue s ar e sampled .  Clappe r  an d Bowe r 

(1991 )  presen t  a  mode l  i n whic h correlate d 

attribute s i n a  categor y influenc e th e samplin g o f 

cues i n ne w exemplars .  Pazann i  (1991 )  present s 

a mode l  i n whic h domain-specifi c  biase s affec t 

th e orde r  o f  hypothesi s search .  Th e wa y i n 

whic h thes e differen t  influence s o n searc h 

interac t  i s  a  topi c fo r  futur e research . 

Acknowledgment s 

I thank Brian MacWhinney for his guidance in 
al l  stage s o f  thi s work . 

Reference s 

Billman, D. (1989). Systen\s of correlations in 

rul e an d categor y learning :  Us e o f  structure d 
inpu t  i n learnin g syntacti c categories . 

Languag e an d Cognitiv e Processes ,  4,127-155 . 

Billman ,  D .  an d Heit ,  E .  (1988) .  Observationa l 

learnin g fro m interna l  feedback :  A 

simulatio n o f  a n adaptiv e learnin g method . 

Cognitiv e Science ,  12,587-625 . 

Bourne ,  L .  E. ,  Jr .  an d Haygood ,  R .  C .  (1959) .  Th e 

rol e o f  stimulu s redundanc y i n concep t 

identification .  Journa l  o f  Experimenta l 

Psychology ,  58,232-238 . 

Clapper ,  J .  an d Bower ,  G .  H .  (1991 )  Learnin g 

an d applyin g categor y knowledg e i n 

unsupervise d domain s i n G .  H .  Bowe r  (Ed.) , 

The Psycholog y o f  Learnin g an d Motivation , 

Volum e 27 .  (pp .  65-108) .  N e w York : 

Academi c Press . 

Cuvier ,  George s (1812) .  Discour s preliminaire . 

Quote d i n Gould ,  S .  J .  (1990 ,  June) . 

Everlastin g legends .  Natura l  History ,  12-17 . 

Levine ,  M .  A .  (1975) .  A  cognitiv e theor y o f 

learning :  Researc h o n hypothesi s testing . 

Hillsdale ,  NJ :  Erlbaum . 

Malt ,  B .  C .  an d Smith ,  E .  E .  (1984) .  Correlate d 

propertie s i n natura l  categories .  Journa l  o f 

Verba l  Learnin g an d Verba l  Behavior ,  23 ,  250 -

269. 

Medin ,  D .  L. ,  Wattenmaker ,  W .  D .  an d 

H a m p s on (1987) .  Famil y resemblance , 

conceptua l  cohesivenes s an d categor y 

construction .  Cognitiv e Psychology ,  19 ,  242 -

279. 

Pazzani ,  M .  J .  Influenc e o f  prio r  knowledg e o n 

concep t  acquisition :  Experimenta l  an d 

computationa l  results .  Journa l  o f  Experimenta l 

Psychology :  Learning ,  Memor y an d Cognition , 

17,416^32 . 

Restle ,  F .  (1962) .  Th e selectio n o f  strategie s i n cu e 
learning .  Psychologica l  Review ,  69,11-19 . 

Rosch ,  E. ,  Mervis ,  C ,  Gray ,  W. ,  Johnson ,  D .  an d 

Boyes-Braem ,  P .  (1976) ,  Basi c object s i n 

natura l  categories .  Cognitiv e Psychology ,  8 , 

382-439 . 

Trabasso ,  T .  an d Bower ,  G .  H .  (1968) .  Attentio n 

i n learning :  theor y an d research .  N e w York : 

Wiley . 

Wattenmaker ,  W .  D. ,  Dewey ,  G .  I. ,  Murphy ,  T . 

D.  an d Medin ,  D .  L .  (1986) .  Linea r 

separabilit y  an d concep t  learning :  Context , 

relationa l  propertie s an d concep t 

naturalness .  Cognitiv e Psychology ,  18 ,  158 -

194. 

1079 


	cogsci_1992_1074-1079



