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Abstrac t 

This study is designed to investigate the predictions of a 
connectionis t  mode l  o f  th e developmen t  o f  inductiv e infer -
enc e (Loos e &  Mareschal ,  1997) .  W e demonstrat e tha t  adult s 
sometime s us e perceptua l  a s oppose d t o labe l  informatio n 
when reasonin g abou t  a  taxonomicall y structure d domai n 
(biologica l  kinds) .  Thirt y si x  participant s wer e taugh t  th e 
names o f  a  se t  o f  tropica l  seeds .  Participant s believe d tha t 
the y wer e learnin g abou t  rea l  seeds ,  howeve r  th e stimul i  wer e 
constructe d afte r  th e prediction s o f  th e model .  Participant s 
wer e taugh t  tha t  on e see d ha d a  particula r  non-perceptua l 
property ,  an d tha t  a  secon d di d not .  Th e tas k wa s t o infe r 
whethe r  a  thir d see d woul d hav e thi s property .  I n som e cases , 
th e thir d see d wa s give n th e appearanc e o f  on e see d type ,  bu t 
th e nam e o f  another .  Th e result s supporte d th e model' s  pre -
dictio n tha t  participant s woul d mak e perceptuall y base d in -
ference s i n thi s conditio n ( N =  32 ,  /=2.18 ,  p<0.05) .  Thes e re -
sult s stan d i n contras t  t o previou s wor k usin g thi s experi -
menta l  paradig m (e.g .  Gelma n &  Markman ,  1986) .  Th e re -
sult s challeng e previou s interpretation s o f  inferenc e behavio r 
t o recogniz e tha t  th e us e o f  perceptua l  informatio n a s a  guid e 
depend s i n par t  o n th e perceptua l  structur e o f  th e categor y i n 
question ,  an d i s no t  simpl y explaine d b y a n appea l  t o con -
ceptua l  representatio n i n term s o f  causa l  "theory "  structures . 

Introduction 

Thi s pape r  o n inductiv e reasonin g report s a  stud y inves -

tigatin g whethe r  adul t  participant s wil l  m a k e inductiv e in -

ference s o n th e basi s o f  perceptua l  similarit y a s oppose d t o 

share d categor y label s whe n learnin g abou t  n e w object s 

withi n a  taxonomicall y structure d domai n (tha t  o f  biologica l 

kinds) . 

Earl y wor k i n cognitiv e developmen t  le d t o th e vie w tha t 

children' s representation s m o v e fro m a  phas e o f  bein g per -

ceptuall y base d t o bein g conceptuall y based .  M o r e specifi -

cally ,  studie s o f  categorizatio n an d inductio n suggeste d tha t 

judgement s regardin g a n object' s categor y membership ,  o r 

th e likelihoo d o f  it s sharin g a  propert y wit h anothe r  object , 

ar e mad e o n a  differen t  basi s dependin g o n th e child' s age . 

Younge r  childre n appl y a  n e w fac t  t o perceptuall y simila r 

objects ,  whils t  olde r  childre n o r  adult s utiliz e mor e pro -

foun d conceptua l  information .  Thu s thi s traditiona l  vie w 

claim s tha t  th e younge r  chil d i s  perceptuall y bound ,  an d 

onl y afte r  enterin g a  subsequen t  stag e o f  developmen t  ca n 

he o r  sh e utiliz e abstract ,  categorica l  informatio n (Inhelde r 

&.  Piaget ,  1964) . 

Mor e recen t  studie s hav e challenge d thi s notion ,  demon -

stratin g a n earl y competenc e i n th e us e o f  conceptua l  infor -

mation .  Fo r  example ,  w h e n perceptua l  similarit y an d cate -

gor y membershi p ar e pitte d agains t  on e anothe r  i n a n in -

ductiv e reasonin g task ,  childre n a s youn g a s 3'/ 2 wil l  re -

spon d o n th e basi s o f  share d categor y label s w h e n makin g 

inference s abou t  non-perceptua l  properties .  Thi s labe l  reli -

anc e occur s despit e a  highl y salien t  perceptua l  similarit y 

whic h woul d sugges t  a  differen t  inferenc e (Gelma n & 

Markman ,  1986 ,  1987) . 

Thes e mor e recen t  fmding s hav e bee n explaine d throug h 

an appea l  t o knowledg e a s bein g structure d primaril y a s 

some for m o f  theor y (Carey ,  1985 ,  Keil ,  1989 ,  M u r p h y & 

Medin ,  1986) .  A  theor y i s a  structur e i n whic h causa l  rela -

tion s ar e primary .  Developmen t  i s the n see n a s consistin g 

o f  change s m a d e t o causa l  connection s betwee n concepts . 

Sinc e th e name s o f  object s i n a  taxonomicall y structure d 

domai n plac e the m i n categorie s whic h cove r  s o m e essentia l 

similarit y betwee n members ,  w e woul d expec t  a  theory -

base d representatio n t o weigh t  objec t  name s strongl y a s 

compare d wit h othe r  kind s o f  informatio n suc h a s percep -

tua l  similarity .  Thi s i s  especiall y tru e fo r  concept s take n 

fro m taxonomi c domain s lik e biologica l  kinds . 

Bot h th e traditiona l  an d theor y base d vie w woul d predic t 

tha t  th e matur e cognitiv e syste m o f  a n adul t  shoul d utiliz e 

label s whe n makin g inference s i n a  taxonomicall y struc -

ture d domain .  I t  m a y be ,  however ,  tha t  eve n i n adults ,  a 

preferenc e fo r  on e kin d o f  informatio n ove r  anothe r  wil l 

als o b e affecte d b y th e perceptua l  structur e o f  th e categorie s 

involved .  W e see k t o investigat e thi s possibilit y  here . 
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We hav e previousl y reporte d a  connectionis t  mode l 

(Loos e &  Mareschal ,  1997 )  designe d t o simulat e th e induc -

tiv e inferenc e paradig m use d b y Gelma n an d Markma n 

(1986 )  i n thei r  investigatio n o f  th e developmen t  o f  inferen -

tia l  reasoning .  A  predictio n o f  th e Loos e an d Marescha l 

model  i s tha t  eve n adult s m a y prefe r  t o mak e inference s o n 

th e basi s o f  perceptua l  feature s a s oppose d t o categor y la -

bels .  Ther e ar e tw o condition s fo r  perceptuall y base d rea -

sonin g a s predicte d b y th e model .  First ,  categorie s wit h 

distinc t  percepma l  prototype s compare d wit h othe r  repre -

sente d categorie s wil l  promot e perceptuall y base d respond -

ing .  Second ,  categorie s wit h a  narro w perceptua l  extensio n 

aroun d th e prototyp e wil l  als o promot e perceptuall y base d 

responding .  Thes e prediction s suppor t  th e previou s specu -

latio n tha t  perceptua l  similarit y m a y hav e a  significan t  im -

pac t  o n inductiv e inferenc e despit e othe r  factors ,  suc h a s th e 

taxonomi c structur e o f  th e domai n from  whic h th e object s 

ar e taken .  I t  als o state s explicitl y  wha t  thes e perceptua l 

constraint s migh t  be .  Thi s stud y i s designe d t o investigat e 

th e model' s prediction s b y examinin g th e performanc e o f 

adul t  participant s o n a  tas k analogou s t o tha t  o f  Gelma n & 

Markman (1986) . 

Our  stud y differ s from  their s i n a  numbe r  o f  way s -  on e 

significan t  differenc e i s tha t  her e th e object s abou t  whic h 

participant s mus t  mak e inference s hav e bee n create d b y th e 

experimenter .  Unlik e othe r  studie s usin g nove l  stimul i  (e.g . 

Florian ,  1994) ,  w e requir e tha t  subject s hav e som e knowl -

edg e o f  th e varianc e o f  th e exemplar s o f  th e nove l  catego -

rie s an d thu s includ e a  trainin g phas e i n th e study .  I t  i s  onl y 

onc e th e variou s perceptua l  categorie s an d objec t  label s 

hav e bee n learne d tha t  a n investigatio n o f  inferenc e ca n 

begin .  W e ar e therefor e i n a  goo d positio n t o kno w th e per -

ceptua l  structur e o f  th e categorie s tha t  ar e represented . 

An importan t  similarit y betwee n thi s stud y an d previou s 

one s i s tha t  th e stimul i  t o b e use d ar e derive d from  wha t  i s 

probabl y th e archetypa l  taxonomi c domai n -  tha t  o f  bio -

logica l  kinds .  Thi s i s a  furthe r  facto r  whic h woul d lea d u s 

t o expec t  label-base d inferenc e .  I f  informatio n from  thi s 

domai n i s represente d i n a  primaril y theoretica l  manne r  (an d 

i f  an y domai n i s represente d i n thi s way ,  the n surel y bio -

logica l  kind s is )  the n w e shoul d expec t  label s t o b e o f  criti -

cal  importanc e i n attributin g non-perceptua l  propertie s t o 

th e objects .  Us e o f  stimul i  from  thi s domai n therefor e bi -

ases th e stud y i n favo r  o f  a  labe l  -  base d response ,  an d 

agains t  th e prediction s o f  th e model . 

I n summary ,  ou r  hypothesi s (base d o n th e model' s  pre -

dictions )  i s tha t  give n a  se t  o f  object s tha t  ar e take n from  th e 

domai n o f  biologica l  kind s an d tha t  hav e a  perceptua l 

structur e wit h a  distinc t  prototyp e an d tightl y clustere d ex -

emplars ,  adul t  participant s wil l  ten d t o bas e thei r  inference s 

abou t  non-perceptua l  propertie s o n th e basi s o f  th e object' s 

appearanc e an d no t  it s  label . 

M e t h o d 

Participants 

Participant s include d 3 6 mal e an d femal e student s an d 

youn g professional s from  th e Universit y o f  Exeter ,  U K an d 

surroundin g locality .  Participant s varie d i n ag e from  16; 0 t o 

25;4 ,  wit h a  mea n ag e o f  21;8 .  Al l  participant s wer e eithe r 

i n educatio n (smdyin g fo r  A  level s /  degree) ,  o r  graduates . 

Procedure 

The stud y consiste d o f  thre e phases .  First ,  a  trainin g phas e 
i n whic h participant s wer e taugh t  t o nam e instance s o f  eac h 
category .  Second ,  a  tes t  phas e i n whic h participant s wer e 
aske d t o mak e inference s abou t  th e newl y learne d objects . 
Third ,  a  categor y test ,  i n whic h participant s demonstrate d 
tha t  th e initia l  learnin g o f  objec t  categorie s ha d persiste d 
throug h th e secon d phase .  Thes e phase s ar e describe d i n 
turn . 

Training Phase In the training phase, participants were 
taugh t  t o nam e instance s o f  eac h category .  Fiv e exemplar s 
wer e randoml y selecte d from  fiv e o f  th e te n see d types ,  an d 
bot h th e imag e an d labe l  o f  eac h exempla r  wa s presente d t o 
th e participant .  Onc e thes e ha d bee n studied ,  thre e furthe r 
images ,  randoml y sample d from  th e fiv e wer e presented . 
The participan t  wa s aske d t o choos e th e appropriat e labe l 
fo r  eac h see d type .  Initially ,  som e mistake s wer e tolerated , 
howeve r  a s th e participan t  progresse d throug h thi s phase , 
toleranc e o f  mistake s wa s reduced .  Performanc e a t  les s 
tha n criterio n leve l  le d t o extr a training .  Onc e th e partici -
pant  ha d successfull y complete d th e 3  ite m tes t  o f  th e firs t 
fiv e seeds ,  exemplar s wer e presente d from  th e remainin g 
fiv e see d types . 

Thi s proces s o f  presentation/tes t  continue d unti l  partici -

pant s ha d seen ,  an d bee n teste d o n al l  o f  th e see d types .  A t 

thi s poin t  th e erro r  toleranc e wa s reduced ,  an d th e learnin g 

procedur e repeated .  Th e learnin g phas e wa s complete d 

onc e participant s ha d bee n successfiill y  teste d o n al l  see d 

type s wit h zer o erro r  tolerance .  Thu s n o subjec t  wa s abl e t o 

ente r  th e nex t  phas e unti l  the y ha d learne d al l  o f  th e catego -

rie s an d ha d performe d perfectl y whe n tested . 

Once a  participan t  ha d complete d thi s phase ,  w e consid -

ere d the m t o hav e constructe d a  perceptua l  categor y an d 

associate d i t  wit h a n appropriat e labe l  fo r  eac h o f  th e see d 

types .  Th e participan t  wa s congratulate d o n fmishin g th e 

procedur e (whic h typicall y too k aroun d 1 5 minutes) ,  an d 

was prepare d fo r  th e nex t  phase . 

Test Phase Testing was the most important phase within 
th e study .  I t  consiste d o f  askin g participant s t o mak e infer -
ence s abou t  th e object s tha t  the y ha d jus t  learne d t o recog -
niz e i n th e previou s phase .  I t  i s  i n thi s phas e tha t  perceptua l 
similarit y an d categor y labe l  wer e sometime s pitte d agains t 
one anothe r  i n orde r  t o tes t  fo r  a  bia s toward s perceptua l  / 
labe l  informatio n i n inferenc e making . 
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Participant s wer e presente d wit h tw o image s o f  seeds , 

eac h o f  a  differen t  type .  Beneat h eac h see d wa s writte n a 

fact .  Th e fact s beneat h th e seed s wer e mutuall y exclusive . 

For  example ,  a  pictur e o f  a  'calliax '  woul d b e presente d 

nex t  t o a  pictur e o f  a  'davus' .  Beneat h th e 'calliax '  migh t 

be writte n "Thi s callia x contain s th e chemica l  auxin" .  Be -

neat h th e 'davus' ,  "Thi s davu s doe s no t  contai n th e chemi -

cal  auxin" .  Th e reaso n fo r  usin g th e presenc e /  absenc e o f  a 

particula r  attribut e rathe r  tha n separat e attribute s wa s t o 

reinforc e th e either/o r  natur e o f  th e questio n tha t  followed . 

Once th e participan t  ha d spen t  tim e studyin g thes e im -

ages an d statements ,  a  thir d imag e o f  a n exempla r  o f  on e o f 

th e selecte d see d type s wa s shown .  Beneat h thi s imag e wa s 

a question ,  askin g th e participan t  t o infe r  whethe r  th e previ -

ousl y taugh t  fac t  als o applie d t o thi s ne w exemplar .  Th e 

questio n migh t  be ,  "Doe s thi s davu s contai n an y auxin?" . 

Answer s t o thes e question s wer e recorded .  I n hal f  o f  th e 

trials ,  th e labe l  an d imag e use d i n th e questio n conforme d t o 

prio r  learning ,  thu s th e questio n "Doe s thi s davu s contai n 

any auxin "  wa s writte n beneat h a  pictur e o f  a n objec t  look -

in g lik e a  "davus "  a s initiall y  trained .  I n thes e trials ,  th e 

inferenc e questio n ha d a  'correct '  answer .  Bot h perceptua l 

similarit y an d categor y labe l  woul d indicat e on e particula r 

answer  t o th e question .  I n th e example ,  th e correc t  answe r 

woul d b e 'no' ,  sinc e th e participan t  wa s previousl y in -

forme d tha t  anothe r  davu s di d no t  contai n an y auxin .  Th e 

reaso n fo r  askin g participant s t o mak e inference s whe n 

ther e wa s n o conflic t  betwee n perceptua l  an d labe l  informa -

tio n wa s t o se e whethe r  participant s woul d mak e appropri -

at e response s whe n th e questio n bein g aske d di d indee d 

hav e a  correc t  answer .  Thi s mean t  tha t  a  participant' s dat a 

coul d b e exclude d from  th e analysi s if ,  fo r  whateve r  reason , 

he o r  sh e wa s no t  makin g appropriat e inferences . 

I n th e othe r  hal f  o f  th e trials ,  th e perceptua l  informatio n 

presente d t o th e participan t  wa s take n from  on e o f  th e see d 

type s previousl y presented ,  an d th e labe l  use d i n th e ques -

tio n wa s take n from  th e other .  Thus ,  t o continu e th e previ -

ous example ,  th e participan t  migh t  b e asked ,  "Doe s thi s 

davu s contai n an y auxin?" ,  howeve r  thi s tim e th e imag e 

beneat h whic h th e questio n wa s writte n woul d b e on e 

lookin g lik e a n instanc e o f  th e previousl y traine d 'calliax ' 

see d type .  Thus ,  th e participant ,  ha d th e choic e t o respon d 

on th e basi s o f  perceptua l  similarity ,  o r  o n th e basi s o f 

share d categor y label .  T o th e participant ,  thi s exampl e 

looke d lik e a  davus ,  bu t  wa s nevertheles s correctl y labele d 

'calliax' ,  an d som e judgemen t  neede d t o b e mad e abou t 

whic h o f  thes e source s o f  informatio n wa s mos t  significan t 

i n determinin g whic h othe r  seed s i t  share d hidde n (non -

perceptual )  propertie s with . 

I t  i s  possibl e tha t  participant s migh t  respon d o n a  per -

ceptua l  basi s durin g th e tes t  phas e becaus e the y ha d forgot -

te n whic h labe l  wen t  wit h whic h category .  Fo r  thi s reaso n 

th e subject s wer e agai n teste d o n thei r  knowledg e o f  th e 

categorie s afte r  th e tes t  phase . 

Categor y Tes t  I n thi s final  phase ,  participant s wer e show n 

an imag e depictin g a n exempla r  o f  eac h see d typ e whic h 
the y ha d learne d i n th e first  phase .  The y wer e require d t o 
labe l  eac h on e consisten t  wit h learnin g i n tha t  phase .  Dur -
in g th e secon d phase ,  participant s ha d see n object s lookin g 
lik e on e object ,  bu t  wit h a  differen t  label .  Thi s proces s m a y 
hav e upse t  th e origina l  learning ,  an d i f  i t  had ,  the n w e 
woul d expec t  error s i n thi s final  phase .  Thus ,  dat a ca n b e 
exclude d from  participant s whos e learnin g wa s deeme d t o 
hav e bee n conftjse d b y th e inferenc e question s i n th e secon d 
phase . 

Apparatus 

Th e apparatu s use d consiste d o f  a  compute r  progra m 

writte n specificall y fo r  th e purpos e o f  th e study ,  an d a  se t  o f 

stimul i  draw n an d labele d t o b e plausibl e type s o f  tropica l 

seed . 

Computer Program for Stimulus Presentation The task 
demanded a  learnin g procedur e wit h thre e parts :  (1 )  Image s 
and name s mus t  b e take n from a  poo l  an d presente d t o par -
ticipants ,  (2 )  participants '  response s mus t  b e recorded ,  an d 
(3 )  fijture  presentation s o f  stimul i  mus t  b e dependen t  o n 
thes e responses .  Suc h interactiv e presentatio n suggeste d a 
compute r  base d approach .  Th e "  JavaScript "  languag e wa s 
used .  A n overvie w o f  th e program' s operatio n follows ,  pro -
vidin g a  detaile d accoun t  o f  th e fraining  an d testing .  Ini -
tially ,  instruction s wer e presente d t o explai n th e program' s 
operatio n an d reinforc e th e participants '  belie f  tha t  the y 
wer e abou t  t o lear n abou t  rea l  biologica l  organism s 

Havin g rea d an d understoo d th e instructions ,  partici -

pant s entere d th e trainin g phas e describe d above .  Th e algo -

rith m use d b y th e compute r  durin g thi s phas e wa s a s fol -

lows : 

1.  Se t  th e numbe r  o f  require d correc t  answer s t o I  (ou t  o f 

3) 
2.  Presen t  i n successio n exemplar s o f  five  o f  th e te n see d 

types ,  wit h labels . 

3.  Presen t  picture s o f  thre e exemplar s o f  categorie s take n 

from  th e five  jus t  trained . 

4.  I f  th e numbe r  o f  correc t  answer s give n t o (3 )  i s belo w 

th e require d number ,  the n g o bac k t o (2) ,  els e continue . 

5.  Repea t  (2)—(4 )  wit h th e othe r  five  categories . 

6.  I f  th e numbe r  o f  correc t  answer s require d i s 3 ,  the n g o 

t o (8) ,  els e g o t o (7 ) 

7.  Increas e th e numbe r  o f  require d correc t  answer s an d g o 

bac k t o (2 ) 

8.  Th e participan t  ha s n o w answere d al l  question s cor -

rectly.. .  I n orde r  t o m a k e sur e tha t  al l  categorie s ar e 

fiilly  learned ,  n o w tes t  th e participant' s recognitio n o f 

on e exempla r  from  eac h category . 

9.  I f  (8 )  wa s accomplishe d withou t  an y errors ,  the n th e 

participan t  ha s learne d th e categories .  I f  ther e wer e er -

rors ,  the n g o bac k t o (2) . 

The algorith m graduall y tolerate s les s erro r  i n th e par -

ticipant' s response s unti l  th e se t  ha s bee n wel l  learned .  Th e 
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fina l  testin g phas e ensure s tha t  al l  categorie s ar e wel l 

known . 

Next ,  th e progra m move d o n t o presen t  sequence s o f 

tw o image s o f  seeds ,  wit h fact s abou t  the m writte n under -

neath .  Havin g presse d a  butto n t o indicat e tha t  the y shoul d 

m o ve on ,  th e tw o image s wer e replace d wit h a  singl e tes t 

image ,  alon g wit h a  question . 

Th e algorith m b y whic h th e presentation s /  question s 

wer e constructe d wa s a s follows : 

1.  Randoml y orde r  th e lis t  o f  1 0 properties . 

2.  Randoml y selec t  5  o f  th e properties ,  an d mar k read y fo r 

us e i n th e "consistent "  condition . 

3.  M a r k th e remainin g categorie s fo r  us e i n th e "conflict " 

condition . 

4.  Randoml y construc t  a  lis t  o f  pair s o f  see d types ,  wit h 

th e constraint s tha t  eac h see d typ e mus t  b e use d exactl y 

twice ,  an d tha t  eac h pai r  mus t  consis t  o f  tw o differen t 

types . 

5.  Tak e a  pai r  o f  categories ,  an d a  propert y (initiall y 

startin g a t  th e to p o f  th e list) .  Construc t  th e appropriat e 

sentence s abou t  th e tw o see d types . 

6.  Selec t  a n exempla r  o f  eac h o f  th e tw o see d types ,  an d 

presen t  the m t o th e participan t  wit h th e appropriat e fac t 

sentenc e printe d underneath .  Wai t  fo r  th e participan t  t o 

confir m tha t  w e ca n m o v e on . 

7.  Construc t  a  questio n t o b e aske d o f  a  thir d see d type . 

Selec t  (randomly )  on e o f  th e tw o categorie s currentl y i n 

use .  I f  i n th e consisten t  conditio n the n us e thi s categor y 

labe l  i n th e question .  I f  i n th e conflic t  condition ,  the n 

us e th e othe r  categor y labe l  i n th e question . 

8.  Displa y a n exempla r  o f  th e selecte d category ,  an d un -

derneat h prin t  th e questio n previousl y constructe d 

{Note :  Thi s wil l  eithe r  contai n th e labe l  o f  th e displaye d 

seed ,  o r  anothe r  label ,  dependen t  o n condition. ) 

9.  Recor d th e participant' s answe r  t o th e question . 

10.  G o bac k t o (5 )  above ,  an d repea t  unti l  al l  propertie s 

hav e bee n use d i n askin g questions . 

Once th e participan t  ha d move d throug h th e 'test '  phase , 

th e 'fina l  categor y test '  phas e wa s entered .  A  singl e exem -

pla r  o f  eac h categor y wa s presente d sequentially ,  an d par -

ticipant s wer e require d t o identif y eac h on e i n tur n usin g th e 

same presentatio n step s a s earlier .  Th e numbe r  o f  correc t 

response s wa s recorded . 

Stimuli The stimuli used needed to satisfy a number of 
constraints .  Firstly ,  participant s shoul d believ e tha t  wha t 
the y se e ar e representation s o f  object s tha t  actuall y exis t  i n 
th e natura l  world .  Sinc e natura l  kin d domain s ar e typicall y 
highl y structured ,  thi s belie f  i s  designe d t o trigge r  reasonin g 
i n term s o f  categor y label s a s oppose d t o perceptua l  simi -
larity .  Secondly ,  th e object s shoul d i n fac t  b e artificiall y 
create d suc h tha t  th e perceptua l  structur e o f  th e categor y i s 
carefull y defined—exemplar s shoul d hav e a  distinc t  proto -
type ,  an d th e categor y shoul d hav e a  narro w extensio n 
aroun d tha t  prototype . 

Tabl e I :  Dimension s o f  Stimul i 

Dimensio n 

Elliptical . 

Split . 

Backgroun d Spots . 

Facetedness . 

Colou r 

Textur e 

Tai l 

Larg e lum p 

Smal l  lump s 

Spike s 

Descriptio n 

x-axi s /  y-axi s rati o 

Presence/thicknes s o f  split . 

Presenc e /  siz e o f  surfac e spot s 

# faces ,  from  cub e -  spher e 

Range -  ligh t  brow n -  dee p red . 

Roughnes s o f  th e surface . 

Presenc e an d lengt h o f  "tail " 

Seed i s a  composit e objec t 

# smal l  sphere s o n surfac e 

# smal l  spike s o n surfac e 

I n orde r  t o satisf y thes e constraints ,  th e domai n o f  tropi -

cal  seed s wa s chosen .  A n abstrac t  objec t  ca n b e constructe d 

on th e basi s o f  a  se t  o f  perceptua l  dimensions ,  th e objec t  ca n 

be calle d a  "tropica l  seed" ,  an d participant s shoul d agre e 

tha t  thi s i s a  genuin e example .  Th e wor d "tropical "  i s  in -

tende d t o prepar e wester n participant s fo r  th e fac t  tha t  the y 

won' t  hav e see n anythin g quit e lik e thi s before .  Th e pro -

gra m inform s participant s tha t  th e stimul i  ar e take n fro m a 

"biologica l  seed s database ,  ©  W e y d a n Labs ,  Ca t  kr9q" . 

Such fictitiou s informatio n enhance s th e participants '  vie w 

tha t  the y ar e seein g veridica l  objects . 

Th e dimension s use d i n th e constructio n o f  th e see d 

stimul i  ar e show n i n Tabl e 1 .  Tabl e 2  show s th e name s an d 

prototyp e composition  o f  eac h o f  th e see d types .  Prototype s 

wer e generate d first  b y constructin g a  3- D sphere ,  deform -

in g it s  shape ,  addin g texture ,  colo r  an d othe r  feature s a s 

required .  Eac h prototyp e consiste d o f  a  singl e salien t  fea -

tur e alon g wit h a  numbe r  o f  othe r  mino r  features .  Exem -

plar s wer e generate d vi a smal l  modification s o f  th e amoun t 

of  th e principa l  featur e present ,  couple d wit h large r  varia -

Table 2: Composition of Different Seed Types 

Name 

Pitriu m 

Aprion a 

Callia x 

Davus 

Mellimu s 

Covi s 

Sicto r 

Faeviu s 

Glodi a 

Distore s 

Principa l 

Featur e 

Elliptica l 

Spli t 

Backgroun d 

Spot s 

Facetednes s 

Colo r 

Textur e 

Smal l  lump s 

Tai l 

Smal l  lump s 

Spike s 

Othe r  feature s 

Larg e lumps ,  color ,  spikes . 

Elliptical ,  backgroun d 

spots ,  facete d 

Tail ,  smal l  lumps ,  spli t 

Color ,  Backgroun d spots , 

smal l  lump s 

Spikes ,  smal l  lumps ,  larg e 

lum p 

Tail ,  smal l  lumps ,  faceted -

nes s 

Texture ,  facetedness ,  spli t 

Backgroun d spots ,  ellipti -

cal ,  larg e lum p 

Split ,  color ,  textur e 

Texture ,  tail ,  elliptica l 
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tion s i n th e presenc e o f  mino r  features .  Eac h o f  th e stimul i 

had a n immediatel y recognizabl e prototype ,  an d th e exem -

plar s tha t  wer e use d di d no t  var y fa r  from  it .  O n e importan t 

kin d o f  similarit y t o b e manipulate d wa s tha t  o f  overal l 

shape .  Shap e i s a  salien t  dimensio n fo r  categorisation ,  an d 

has bee n a n importan t  determinan t  o f  perceptua l  similarit y 

i n previou s studie s o f  thi s kind .  Inspectio n o f  th e stimul i  b y 

a numbe r  o f  colleague s an d student s confirme d tha t  th e 

stimul i  wer e distinc t  an d th e varianc e low . 

The see d type s wer e give n Latin-soundin g non-word s a s 

names (Tabl e 2) .  Thes e name s wer e intende d t o b e distinct , 

memorabl e an d short ,  a s wel l  a s soundin g lik e 'scientific ' 

names. 

Design 

I n th e tes t  phase ,  participant s wer e taugh t  contradictor y 

fact s abou t  tw o seed s o f  differen t  types ,  an d wer e the n 

aske d t o judg e whic h o f  thos e fact s applie d t o a  thir d seed . 

I n th e 'consistent '  condition ,  th e thir d see d presente d con -

siste d o f  a n imag e an d a  labe l  take n from  th e sam e see d 

type .  I n th e 'conflict '  condition ,  th e imag e wa s o f  a  see d 

take n from  on e categor y type ,  bu t  th e labe l  wa s tha t  o f  th e 

othe r  type .  Al l  participant s complete d bot h conditions , 

whic h wer e randomize d withou t  replacement ,  eac h partici -

pant  makin g fiv e inference s i n eac h o f  th e tw o condition s 

wit h th e tota l  o f  te n inferenc e question s bein g counterbal -

ance d acros s subjects . 

I n th e consisten t  condition ,  participant s coul d m a k e cor -

rec t  o r  incorrec t  inferences .  I f  th e participan t  claime d tha t 

th e tes t  see d share d it s propertie s wit h th e othe r  see d wit h 

th e sam e nam e /  perceptua l  appearance ,  the n th e questio n 

coul d b e considere d t o hav e bee n answere d correctly .  Ther e 

i s n o basi s i n thi s conditio n fo r  givin g an y othe r  answer . 

The dat a provide d b y participant s w h o di d no t  scor e highl y 

i n thi s conditio n coul d b e treate d a s suspect . 

I n th e conflic t  condition ,  eac h participant' s answe r  mus t 

depen d o n th e informatio n the y conside r  t o b e mos t  impor -

tan t  i n determinin g whethe r  tw o seed s ar e t o b e considere d 

similar .  I f  perceptua l  informatio n i s mor e important ,  the n 

th e participan t  wil l  assum e tha t  th e tes t  see d share s hidde n 

propertie s wit h th e simila r  lookin g seed .  I f  labe l  informa -

tio n i s mor e important ,  the n th e participan t  wil l  assum e tha t 

th e tes t  see d share s hidde n propertie s wit h th e simila r  look -

in g seed .  Shoul d th e tw o kind s o f  informatio n b e equall y 

important ,  the n respondin g a t  chanc e leve l  woul d b e pre -

dicted . 

The questio n o f  interes t  i s  no t  th e differenc e i n perform -

anc e acros s th e tw o conditions .  Stron g performanc e i n th e 

'consistent '  conditio n i s merel y a  prerequisit e fo r  consid -

eratio n o f  result s i n th e 'conflict '  condition .  Wha t  i s o f 

interes t  i s  whethe r  ther e wil l  b e a  significan t  bia s toward s 

percep t  /  labe l  informatio n i n 'conflict '  conditio n response s 

from  thos e whos e dat a ar e no t  exclude d du e t o thei r  per -

formanc e i n th e 'consistent '  condition . 

Resu l t s 

Experimental Context 

Havin g listene d t o th e instructions ,  an d rea d the m from 
th e screen ,  participant s indicate d tha t  the y wer e read y an d 
abl e t o tak e par t  i n th e study .  N o participan t  questione d th e 
explanatio n tha t  the y wer e interactin g wit h a  databas e hel d 
i n th e biologica l  science s department .  O n debriefing ,  par -
ticipant s wer e surprised ,  o r  eve n disappointe d t o discove r 
tha t  the y ha d no t  bee n learnin g abou t  rea l  fropical  seeds .  W e 
hav e n o doub t  tha t  subject s too k ou r  stud y a t  fac e value ,  an d 
assume d tha t  the y wer e learnin g abou t  genuin e natura l 
kinds . 

Retention of Learning 

Al l  subject s move d successfiill y  from  th e firs t  phas e o f  th e 
study ,  thu s indicatin g tha t  the y ha d learne d th e categorie s 
appropriately .  O f  th e 3 6 subjects ,  7 1 % m a d e n o error s a t  al l 
i n recognizin g al l  seed s a t  th e en d o f  th e study ,  indicatin g 
tha t  th e initia l  learnin g wa s bot h thoroug h an d persisten t 
throug h th e inferenc e phase .  O f  thos e tha t  di d m a k e errors , 
onl y 3  mad e mor e tha n tw o mistakes .  I t  woul d no t  see m 
appropriat e t o exclud e subject s o n th e basi s o f  onl y tw o 
misidentifications ,  especiall y sinc e thi s migh t  b e attributabl e 
t o a  singl e confusio n o f  tw o stimuli .  Therefore ,  a  criterio n 
was se t  tha t  subject s mus t  scor e >  7/1 0 correc t  o n th e fina l 
categor y recognitio n phas e fo r  thei r  dat a t o b e include d i n 
th e final  analysis . 

Inference Behaviour in the Consistent Condition 
(Understandin g o f  th e T a s k ) 

Performanc e i n thi s phas e wa s good .  A s expected,  sub -

ject s mad e fe w error s i n inferenc e whe n perceptua l  an d la -

bel  informatio n wer e consistent .  Thi s implie s tha t  subject s 

generall y understoo d th e task .  Thos e makin g mor e tha n a 

singl e erro r  wer e exclude d from  th e analysis . 

Inference Behaviour in the Conflict Condition 

Participant s wer e aske d t o m a k e five  inference s abou t 

object s wit h conflictin g perceptua l  /  labe l  information . 

Thu s eac h subjec t  coul d provid e from  0 - 5 perceptuall y 

base d responses .  Th e mea n acros s al l  subject s include d i n 

th e stud y wa s 3.19/ 5 perceptuall y base d responses .  Thi s 

indicate s a  significan t  bia s i n favo r  o f  perceptuall y base d 

respondin g a s compare d wit h a  respons e a t  th e chanc e leve l 

of  2.5/5(N=32,r=2.18,p<.05) . 

W h en w e includ e thos e participant s w h o di d no t  mee t 

th e criteri a fo r  persistenc e o f  learnin g /  accurat e inference , 

we find  a n eve n stronge r  bia s toward s perceptuall y base d 

respondin g (compare d wit h chance) ,  wit h a  mea n scor e o f 

3.3/ 5 perceptuall y base d inference s (N=36 ,  r=2.87 ,  p<.01) . 

The siz e o f  th e effec t  actuall y increase d whe n includin g al l 

subjects .  Thu s th e result s canno t  b e explaine d i n term s o f 

th e strateg y fo r  exclusio n o f  a  participants '  data .  Th e strat -

egy actuall y reduce d th e siz e o f  th e effect .  Thes e dat a sup -

por t  th e hypothesi s tha t  appropriatel y manipulate d percep -

631 



tua l  categorie s wil l  extinguis h th e dominanc e o f  label s a s 

predictor s o f  share d properties . 

Discussion 

The stud y wa s designe d t o bia s participant s toward s a 

relianc e o n share d objec t  label s i n makin g inductiv e infer -

ences ,  agains t  th e prediction s o f  th e mode l  whic h w e wer e 

seekin g t o support .  Thi s bia s wa s provide d primaril y b y 

participants '  belie f  tha t  the y wer e learnin g abou t  categorie s 

fro m a  taxonomicall y organize d domain ,  i.e .  tropica l  seeds . 

Despit e this ,  w e hav e foun d tha t  an y labe l  bia s i s effectivel y 

extinguishe d whe n considerin g suitabl y constructe d per -

ceptua l  categories .  B y suitabl e categories ,  w e mea n thos e 

whic h consis t  o f  perceptuall y simila r  exemplar s wit h a  pro -

totyp e whic h i s highl y distinctiv e a s compare d wit h othe r 

-represente d perceptua l  categories .  Thi s resul t  confirm s th e 

prediction s o f  ou r  mode l  o f  th e developmen t  o f  inductiv e 

inferenc e (Loos e &  Mareschal ,  1997) .  Thi s i s a n importan t 

result ,  sinc e i t  run s counte r  t o th e findings  o f  previou s infer -

enc e studie s o f  thi s kin d (e.g .  Gelma n &  Markman ,  1986) , 

and challenge s th e explanatio n o f  thos e findings. 

Gelma n an d Markma n showe d thei r  subject s picture s o f 

tw o animals ,  teachin g the m mutuall y exclusiv e fact s abou t 

each .  Subject s wer e the n show n a  thir d anima l  lookin g lik e 

on e o f  th e first  two ,  bu t  sharin g it s categor y labe l  wit h th e 

second .  The y foun d tha t  subject s reliabl y use d th e share d 

categor y labe l  a s a  predicto r  o f  share d non-perceptua l  prop -

erties . 

I t  i s  possibl e t o reconcil e ou r  findings  wit h theirs .  Th e 

reconciliatio n i s t o b e foun d i n th e choic e o f  categorie s 

abou t  whic h subject s mus t  reason .  I n a n exampl e take n 

fro m thei r  preliminar y stud y wit h adults ,  subject s ar e aske d 

t o mak e inference s abou t  th e categorie s "bird "  an d "bat" . 

TTi e "bird "  i s a  category ,  containin g m a n y subcategorie s 

(fro m garde n bird s t o wader s t o bird s o f  prey ,  etc) .  I t  con -

tain s everythin g fro m albatros s t o hummin g bir d t o e m u t o 

pengui n t o parrot .  Thi s i s a  categor y wit h extrem e percep -

tua l  variability .  I t  i s  als o a  categor y wit h a  prototyp e whic h 

i s no t  ver y dissimila r  t o th e othe r  categor y probe d -  "bat" . 

Thu s bot h o f  th e model' s condition s fo r  appearance-base d 

reasonin g ar e violate d i n thi s example .  Thi s allow s u s t o 

predic t  bot h th e outcom e o f  thei r  stud y an d our s o n percep -

tua l  grounds .  I n ou r  study ,  th e prediction s o f  th e mode l  ar e 

not  violated ,  an d th e inferenc e behavio r  i s o f  th e opposit e 

kind .  Thei r  resul t  fits  ou r  emergin g pictur e nicely . 

Thi s reconciliatio n o f  th e tw o studie s lead s t o a n alter -

nativ e explanatio n o f  inductiv e inferenc e -  on e i n whic h 

inferenc e behavio r  depend s no t  o n th e assumptio n tha t  con -

cept s ar e represente d i n causall y structure d cluster s -  bu t 

rathe r  assume s tha t  al l  th e availabl e informatio n wil l  b e ex -

ploite d a s fa r  a s possible .  I f  a  categor y consist s o f  exem -

plar s wit h a  wid e perceptua l  variability ,  the n similarit y o f 

appearanc e i s a  wea k predicto r  o f  share d non-perceptua l 

propertie s inheren t  t o th e category .  Thu s th e remainin g 

groun d fo r  inferenc e i s categor y label .  Alternatively ,  i f  a 

categor y i s narrowl y define d (perceptually) ,  an d distinc t 

fro m othe r  categories ,  perceptua l  informatio n i s bette r  abl e 

t o carr y th e burde n o f  predictio n o f  non-perceptua l  proper -

ties . 

Finall y w e ca n conside r  th e developmenta l  stor y wit h 

whic h w e began .  Th e focu s o f  th e mode l  i s a n understand -

in g o f  th e developmen t  o f  inferenc e phenomena .  Thi s stud y 

demonstrate s tha t  th e maUir e cognitiv e syste m i s no t  re -

stricte d t o reasonin g o n th e basi s o f  objec t  label s eve n i n 

domain s whic h woul d see m t o impl y suc h reasonin g -  how -

eve r  th e nex t  ste p mus t  b e t o examin e children' s perform -

anc e o n thes e task s whe n perceptua l  factor s ar e systemati -

call y varied .  A  stud y testin g thi s i s  currentl y underway . 
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