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Abstrac t 
We examine d th e time-cours e o f  th e utilizatio n o f  back -
groun d knowledg e i n perceptua l  categorizatio n b y manipu -
latin g th e meaningfulnes s o f  label s associate d wit h catego -
rie s an d b y manipulatin g th e amoun t  o f  tim e give n t o sub -
jert s t o mak e a  categorizatio n decision .  Extendin g a  para -
dig m originall y reporte d b y Wisniewsk i  an d Medi n (1994) , 
subject s learne d tw o categorie s o f  children' s drawing s tha t 
eithe r  wer e give n standar d label s (drawin g b y childre n from 
grou p 1  o r  grou p 2 )  o r  wer e give n theory-base d label s 
(drawing s b y creativ e o r  noncreativ e children) ;  meaningflil -
ness o f  th e labe l  ha d a  profoun d effec t  o n ho w ne w drawing s 
wer e categorized .  Hal f  o f  th e subject s wer e give n unlimite d 
tim e t o respond ,  th e othe r  hal f  o f  th e subject s wer e give n a 
quic k respons e deadline ;  speede d respons e condition s ha d a 
relativel y larg e effec t  o n categorizatio n decision s b y subject s 
give n th e standar d label s bu t  ha d a  relativel y smal l  effec t  o n 
categorizatio n decision s b y subject s give n th e theory-base d 
labels .  Thes e result s sugges t  tha t  backgroun d knowledg e 
may hav e it s influenc e a t  relativel y earl y stage s i n th e time -
cours e o f  a  categorizatio n decision . 

Introduction 

I n cognitiv e science ,  tw o distinc t  approache s t o researc h o n 
categorizatio n an d concep t  formatio n hav e bee n considered . 
One approac h focuse s o n th e statistica l  aspect s o f  learnin g 
categorie s vi a inductio n ove r  a  serie s o f  instances .  A  mai n 
them e o f  thi s wor k involve s developin g an d testin g forma l 
mathematica l  model s o f  categorizatio n tha t  embod y variou s 
assumption s abou t  th e kind s o f  representation s though t  t o 
be forme d durin g categor y learning .  Example s includ e rule -
base d model s (e.g. ,  Nosofsk y &  Palmeri ,  1998 ;  Nosofsky , 
Palmeri ,  &  McKinley ,  1994 ;  Palmer i  &  Nosofsky ,  1995) , 
exemplar-base d model s (Estes ,  1994 ;  Hintzman ,  1986 ; 
Medi n &  Schaffer ,  1978 ;  Nosofsky ,  1986 ;  Nosofsk y & 
Palmeri ,  1997) ,  variou s clusterin g model s (e.g. ,  Anderson , 
1990 ;  Fisher ,  1987) ,  an d numerou s others .  W h a t  thes e 
theoretica l  approache s hav e i n c o m m o n i s tha t  th e categor y 
representation s tha t  ar e forme d durin g learnin g ar e entirel y 
dependen t  o n th e empirica l  regularitie s i n th e particula r  se t 
of  categor y instance s tha t  hav e bee n experienced . 

A contrastin g approac h focuse s o n h o w backgroun d 
knowledg e o r  theorie s migh t  influenc e wha t  i s  learne d 
about  a  categor y from  experienc e wit h particula r  instance s 
(Murph y &  Medin ,  1985) .  Fo r  example ,  backgroun d 

knowledg e ca n influenc e th e eas e o f  learnin g linearl y sepa -
rabl e versu s nonlinearl y separabl e categorie s (Watten -
maker ,  Dewey ,  Murphy ,  &  Medin ,  1986 )  an d ca n influenc e 
th e eas e o f  learnin g conjunctiv e versu s disjunctiv e rule s 
(Pazzani ,  1991) .  I n addition ,  a  numbe r  o f  studie s hav e 
foun d a  facilitativ e effec t  o f  prio r  backgroun d knowledg e o n 
learnin g n e w categorie s (e.g. ,  Heit ,  1994 ,  1998 ;  Murph y & 
Allopenna ,  1994 ;  Murph y &  Wisniewski ,  1989) . 

We wil l  describ e th e result s o f  on e particularl y illumi -
natin g stud y b y Wisniewsk i  an d Medi n (1994) ,  bot h t o il -
lustrat e h o w backgroun d knowledg e ca n influenc e categori -
zatio n an d becaus e th e presen t  experimen t  build s o n thi s 
particula r  study .  Subject s learne d tw o categorie s o f  draw -
ings ,  show n i n Figur e 1 .  O n e grou p o f  subject s wa s pro -
vide d standar d label s (i.e. ,  childre n from  "grou p 1 "  dre w 
th e picture s i n categor y A ,  childre n from  "grou p 2 "  dre w 
th e picture s i n categor y B ) ,  whil e anothe r  grou p o f  subject s 
was provide d theory-base d label s (i.e. ,  "creative "  childre n 
dre w th e picture s i n categor y A ,  "noncreative "  childre n 
dre w th e picture s i n categor y B ) .  Subject s wer e require d t o 
develo p a  se t  o f  rule s tha t  coul d b e use d t o partitio n those 
drawing s a s wel l  a s an y n e w drawing s int o th e tw o distinc t 
categories .  W h e n Wisniewsk i  an d Medi n analyze d th e rule s 
subject s formed ,  the y foun d tha t  thos e subject s give n th e 
standar d label s ha d generate d rule s base d o n fairl y concret e 
perceptua l  feature s (suc h a s ".. .  al l  o f  th e character s hav e 
thei r  arm s ou t  straigh t  from  thei r  bodie s an d they'r e als o 
standin g ver y straight ,  facin g th e front")  wherea s those 
subject s give n th e theory-base d label s ha d generate d rule s 
base d o n fairl y abstrac t  feature s (suc h a s "muc h mor e at -
tentio n wa s give n t o th e clothin g ... "  o r  "mak e drawing s 
tha t  sho w mor e positiv e emotiona l  expressio n . . . " ) . 

Wisniewsk i  an d Medi n nex t  teste d thei r  subject s o n n e w 
drawing s tha t  factoriall y  combine d th e perceptua l  feature s 
an d th e absfrac t  feature s o f  th e tw o categories ,  a s show n i n 
Figur e 2 .  Fo r  example ,  stimulu s T 5 ha d th e abstrac t  fea -
ture s o f  categor y A  bu t  ha d th e concret e perceptua l  feature s 
of  categor y B ,  wherea s stimulu s T1 5 ha d th e abstrac t  fea -
ture s o f  categor y B  bu t  ha d th e concret e perceptua l  feature s 
of  categor y A .  A s show n i n Figur e 3 ,  Wisniewsk i  an d 
Medi n observe d tha t  subject s give n differen t  label s classi -
fied  thes e conflictin g stimul i  i n markedl y differen t  ways ; 
subject s provide d th e theory-base d label s tende d t o classif y 
accordin g t o th e abstrac t  feature s an d subject s provide d th e 
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Figur e 1 .  Trainin g drawing s use d i n th e experimen t 
(fro m Wisniewsk i  &  Medin ,  1994) . 
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Figur e 2 .  Transfe r  drawing s use d i n th e experimen t 
(fro m Wisniewsk i  &  Medin ,  1994) . 
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Figur e 3 .  Probabilit y  o f  categorizin g eac h o f  th e trans -
fe r  drawing s int o categor y A  a s a  fiinction  o f  th e typ e 
of  labe l  provide d t o subject s (dat a from  Experimen t  l A 
of  Wisniewsk i  an d Medin ,  1994) . 

standard labels tended to classify according to the concrete 
perceptua l  features .  Fo r  example ,  not e i n Figur e 3  ho w 
stimul i  T 5 an d T 1 5 wer e classifie d int o diflFeren t  categorie s 
dependin g o n wha t  kin d o f  labe l  subject s wer e provided . 

Thes e result s m a y b e difficul t  t o explai n b y theorie s o f 
categorizatio n tha t  assum e nothin g mor e tha n som e fwr n o f 
an abstractio n o f  th e statistica l  structur e o f  th e trainin g 
patterns .  I n thi s experiment ,  bot h group s o f  subject s ob -
serve d th e identica l  se t  o f  trainin g drawings .  Yet ,  b y simpl y 
manipulatin g th e meaningfulnes s o f  th e label s applie d t o 
thos e drawings ,  subject s categorize d ne w transfe r  drawing s 
i n markedl y differen t  ways .  T o explai n thes e results ,  Wis -
niewsk i  an d Medi n (1994 )  suggeste d tha t  backgroun d 
knowledg e an d empirica l  informatio n abou t  instance s 
closel y interac t  durin g categorization .  The y contende d tha t 
backgroun d knowledg e doe s no t  jus t  weigh t  th e feature s o f 
an objec t  tha t  ar e extracte d durin g earl y perceptua l  proc -
essing .  Rather ,  backgroun d knowledg e m a y influenc e wha t 
feature s ar e actuall y extracte d from  a n objec t  fo r  purpose s 
of  categorizatio n (se e als o Wisniewsk i  &  Medin ,  1991) . 
T h e suggestio n i s tha t  knowledg e m a y hav e a n influenc e o n 
categorizatio n a t  th e ver y earlies t  stage s o f  processing ,  no t 
jus t  afte r  th e object s hav e bee n analyze d int o thei r  constitu -
ent  parts . 

We chos e t o investigat e thi s clai m b y manipulatin g th e 
amount  o f  tim e provide d t o subject s fo r  makin g a  categori -
zatio n decision .  W e chos e t o introduc e a  respons e deadlin e 
i n whic h on e grou p o f  subject s wa s signale d t o respons e 
ver y soo n afte r  stimulu s onse t  whil e anothe r  grou p o f  sub -
ject s wa s give n unlimite d tim e t o respond .  Suc h respons e 
signa l  paradigm s ca n b e quit e usefu l  fo r  determinin g wha t 
informatio n i s availabl e a t  variou s point s withi n th e time -
cours e o f  a  categorizatio n decisio n (e.g. ,  Lamberts ,  1998 ; 
see als o Meyer ,  Irwin ,  O s m a n ,  &  Kounios ,  1988) . 

For  example ,  i t  i s  possibl e tha t  backgroun d knowledg e 
migh t  influenc e categorizatio n a t  relativel y lat e stage s o f 
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processing ,  contrar y t o th e claim s m a d e b y Wisniewsk i  an d 
Medi n (1994 )  -  knowledg e migh t  b e use d t o interpre t  fea -
ture s afte r  the y hav e bee n extracted ,  o r  knowledg e migh t  b e 
used t o guid e th e combinatio n o f  a  numbe r  o f  simpl e per -
ceptua l  feature s int o somethin g mor e meaningfu l  an d use -
fu l  fo r  determinin g categor y membership .  Introducin g a  re -
spons e deadlin e migh t  forc e subject s t o m a k e thei r  catego -
rizatio n respons e befor e backgroun d knowledg e ha s ye t  ha d 
any tim e t o perfor m thes e interpretiv e operations .  There -
fore ,  unde r  a  respons e deadline ,  subject s give n th e theory -
base d label s migh t  hav e m u c h mor e difficult y categorizin g 
bot h trainin g an d transfe r  drawing s tha n subject s give n th e 
standar d labels . 

I n thi s experiment ,  w e extende d th e paradig m develope d 
by Wisniewsk i  an d Medi n (1994) .  Subject s learne d th e 
categorie s o f  drawing s show n i n Figur e 1  eithe r  usin g stan -
dar d label s o r  usin g theory-base d labels .  Subject s wer e the n 
aske d t o classif y th e trainin g drawing s an d ne w transfe r 
drawing s eithe r  unde r  speede d condition s (issuin g a  re -
spons e signa l  jus t  200m s afte r  stimulu s onset )  o r  unde r  un -
speede d condition s (unlimite d decisio n time) . 

Method 

Subjects .  Sixt y Vanderbil t  Universit y undergraduate s par -
ticipate d fo r  partia l  cours e credit . 

Stimuli. The stimuli were drawings by children who were 
give n a  "draw-a-person "  tes t  an d wer e th e sam e a s thos e 
used i n Experimen t  1  o f  Wisniewsk i  an d Medi n (1994 ; 
take n from  Koppitz ,  1984 ,  an d Harris ,  1963) .  Th e drawing s 
ar e displaye d i n Figure s 1  an d 2 .  Fo r  th e firs t  par t  o f  th e 
experiment ,  th e drawing s wer e individuall y mounte d an d 
covere d i n clear-coa t  plastic .  Fo r  th e remainin g part s o f  th e 
experiment ,  scanne d drawing s wer e individuall y displaye d 
on a  compute r  monitor . 

Followin g Wisniewsk i  an d Medi n (1994) ,  th e trainin g se t 
consiste d o f  tw o categorie s o f  si x drawing s each ,  a s show n 
i n Figur e 1 .  Th e firs t  se t  (categor y A )  wer e deeme d t o b e 
relativel y detaile d an d th e secon d se t  (categor y B )  wer e 
deemed t o b e relativel y unusual .  I n pilo t  studie s Wisniewsk i 
and Medi n conducted ,  peopl e expecte d drawing s m a d e b y 
creativ e childre n t o b e mor e detaile d o r  mor e unusua l  tha n 
drawing s mad e b y noncreativ e children . 

I n additio n t o thes e abstrac t  properties ,  th e drawing s i n 
th e tw o categorie s coul d b e distinguishe d o n th e basi s o f  a t 
leas t  thre e simpl e rule s base d o n concret e perceptua l  fea -
ture s (Wisniewsk i  an d Medi n modifie d th e drawing s t o 
confor m t o thes e rules) .  Fo r  categor y A  (to p ro w o f  Figur e 
1) ,  th e drawing s ha d "curl y hai r  an d arm s no t  a t  th e sides, " 
"light-colore d shoe s o r  no t  smiling, "  an d "wearin g a  colla r 
or  tie. "  Fo r  categor y B  (botto m ro w o f  Figur e I) ,  th e draw -
ing s ha d "straigh t  hai r  o r  arm s a t  th e sides, "  "dark-colore d 
shoe s an d no t  smiling, "  o r  "ear s an d shor t  sleeves. " 

Sixtee n tes t  drawings ,  shov m i n Figur e 2 ,  wer e selecte d 
and appropriatel y modifie d t o factoriall y  combin e th e ab -
strac t  an d concret e feature s o f  th e trainin g drawings .  Th e 
firs t  se t  o f  fou r  drawings ,  show n i n th e to p ro w o f  Figur e 2 , 
wer e no t  detaile d an d no t  unusual ;  th e secon d se t  o f  fou r 
drawings ,  show n i n th e secon d ro w o f  Figur e 2 ,  wer e bot h 
detaile d an d unusual ;  th e thir d se t  o f  fou r  drawings ,  show n 

i n th e thir d ro w o f  Figur e 2 ,  wer e detaile d an d no t  unusual ; 
th e fourt h se t  o f  fou r  drawings ,  show n i n th e botto m ro w o f 
Figur e 2 ,  wer e no t  detaile d an d unusual .  Fo r  eac h se t  o f 
fou r  drawings ,  tw o wer e bes t  describe d b y th e concret e 
rule s o f  th e categor y A  drawing s an d th e othe r  tw o wer e 
best  describe d b y th e concret e rule s o f  th e categor y B 
drawings .  Fo r  example ,  th e first  tw o drawing s o f  th e first 
set ,  tes t  drawing s T l  an d T2 ,  ha d th e concret e rule s o f  th e 
categor y B ,  wherea s th e secon d tw o drawings ,  tes t  drawing s 
T3 an d T4 ,  ha d th e concret e rule s o f  categor y A .  Se e Figur e 
2 fo r  mor e information . 

Procedure. Half of the subjects were instructed that they 
woul d b e studyin g drawing s b y "creative "  o r  "noncreative " 
children ,  th e othe r  hal f  o f  th e subject s wer e instructe d tha t 
the y woul d b e studyin g drawing s b y childre n from  "grou p 
1"  o r  "grou p 2. "  I n th e initia l  stud y phase ,  subject s wer e 
show n th e mounte d drawing s simultaneously ,  lai d ou t  o n 
th e tabl e i n front  o f  them ,  an d separate d int o tw o labele d 
group s (wit h theory-base d label s o f  "creative "  o r  "noncrea -
tive" ,  o r  standar d label s o f  "grou p 1 "  o r  "grou p 2") .  Th e in -
struction s fo r  th e "creative "  /  "noncreative "  subject s wer e a s 
follow s (adapte d from  Wisniewsk i  an d Medin ,  1994) : 

I n thi s experiment ,  yo u wil l  b e show n tw o group s o f 
children' s drawings .  O n e grou p wa s don e b y creativ e 
children .  Th e othe r  grou p wa s don e b y noncreativ e 
children .  You r  tas k i s t o com e u p wit h a  rul e tha t 
someone coul d us e t o decid e whethe r  a  ne w drawin g 
belong s t o th e grou p draw n b y th e creativ e children .  I n 
writin g dow n a  rule ,  i t  i s  importan t  tha t  th e rul e 
"works' '  fo r  al l  o f  th e drawing s i n th e creativ e grou p 
an d non e o f  th e drawing s i n th e noncreativ e group . 
That  is ,  i f  someon e wer e give n you r  rul e an d th e 
drawing s fro m th e tw o group s (al l  mixe d up) ,  the y 
shoul d b e abl e t o us e i t  t o divid e th e drawing s int o 
thos e tha t  belon g i n on e grou p an d thos e tha t  belon g 
i n th e othe r  group .  Also ,  pleas e writ e you r  rul e clearl y 
an d describ e th e rul e s o tha t  th e experimente r  wil l  b e 
abl e t o understan d wha t  you r  mean . 

Th e instruction s fo r  th e "grou p 1 "  /  "grou p 2 "  subject s wer e 
virtuall y th e same ,  excep t  tha t  "creative "  wa s replace d b y 
"grou p 1 "  an d "noncreative "  wa s replace d b y "grou p 2. " 
Wherea s Wisniewsk i  an d Medi n (1994 )  randomize d th e as -
signmen t  o f  categor y label s t o set s o f  drawings ,  w e instea d 
chos e t o hav e th e "creative "  an d "grou p 1 "  label s appl y t o 
th e categor y A  drawing s an d t o hav e th e "noncreative "  an d 
"grou p 2 "  label s appl y t o categor y B  drawings . 

Afte r  developin g a  se t  o f  rule s t o classif y th e drawing s 
int o th e tw o categories ,  th e mounte d drawing s wer e re -
moved bu t  subject s wer e allowe d t o kee p thei r  rule s a t 
hand .  Subject s wer e the n show n eac h o f  th e trainin g draw -
ing s on e a t  a  tim e o n th e computer ,  wer e aske d t o classif y 
the m a s "creative "  /  "noncreative "  o r  "grou p 1 "  /  "grou p 2" , 
wer e supplie d correctiv e feedback ,  an d wer e permitte d t o 
modif y thei r  rule s i f  necessary .  Afte r  classifyin g eac h o f  th e 
drawing s twice ,  thei r  rule s wer e removed .  Orde r  o f  draw -
ing s wa s randomize d fo r  ever y subject . 

I n th e nex t  phas e o f  th e experiment ,  subject s wer e aske d 
t o classif y th e trainin g drawing s an d som e n e w tes t  draw -
ing s usin g th e rule s the y ha d develope d i n th e first  par t  o f 
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th e experiment .  The y wer e als o instructe d tha t  the y woul d 
receiv e n o correctiv e feedbac k followin g thei r  response . 
Hal f  o f  th e subject s i n eac h grou p wer e allowe d t o classif y 
th e drawing s withou t  an y tim e limi t  (unspeede d condition) , 
th e othe r  hal f  o f  th e subject s i n eac h grou p wer e instructe d 
tha t  the y woul d b e require d t o m a k e thei r  response s ac -
cordin g t o a  respons e signa l  (speede d condition) . 

I n th e speede d condition ,  a  ton e wa s presente d 2 0 0 m s 
afte r  th e onse t  o f  th e drawing .  Subject s wer e require d t o 
m a ke thei r  classificatio n respons e withi n 300m s o f  hearin g 
th e tone .  Thes e subject s wer e provide d a  serie s o f  practic e 
trial s t o familiariz e themselve s wit h th e demand s o f  th e 
speede d condition .  O n th e practic e trials ,  a  categor y labe l 
(eithe r  "creative "  o r  "noncreative" ,  o r  "grou p I "  o r  "grou p 
2" )  w a s displaye d a t  th e cente r  o f  th e screen .  Afte r  200nis , 
th e ton e sounde d an d subject s wer e require d t o pres s th e re -
spons e ke y associate d wit h th e displaye d categor y label .  I f 
th e subjec t  responde d befor e th e ton e sounded ,  the y wer e 
informe d t o wai t  unti l  th e ton e sounded ;  i f  th e subjec t  re -
spcMide d mor e tha n 3 0 0 m s afte r  th e ton e sounded ,  the y wer e 
informe d t o respon d mor e quickly ;  i f  th e subjec t  m a d e a n 
incorrec t  response ,  the y wer e informe d no t  t o m a k e errors . 
Th e practic e trial s continue d unti l  th e subjec t  wa s abl e t o 
m a ke 1 5 vali d response s i n a  row .  Onc e th e subjec t  ha d 
achieve d thi s criterio n fo r  respondin g appropriatel y t o th e 
signal ,  the y wer e move d o n t o th e tes t  phase . 

I n th e tes t  phase ,  a  crosshair s appeare d a t  th e cente r  o f 
th e scree n fo r  1  sec .  The n on e o f  th e 2 8 drawing s (1 2 
trainin g an d 1 6 test )  wa s displaye d a t  th e locatio n o f  th e 
crosshair s an d th e subjec t  wa s require d t o classif y i t  a s 
"creative "  /  "noncreative "  o r  "grou p 1 "  /  "grou p 2" .  I n th e 
unspeede d condition ,  th e subjec t  coul d tak e a s m u c h tim e 
as tfiey  neede d t o m a k e thei r  response .  I n th e speede d con -
dition ,  a  ton e sounde d 200m s afte r  th e drawin g wa s dis -
played  an d subject s wer e require d t o m a k e thei r  respons e 
withi n 3 0 0 m s o f  th e tone ;  subject s wer e informe d i f  the y 
ha d m a d e a  respons e prio r  t o th e ton e o r  ha d m a d e a  re -
spons e mor e tha n 3 0 0 m s afte r  th e tone .  I n bot h th e speede d 
an d unspeede d conditions ,  n o othe r  correctiv e feedbac k wa s 
provided .  Afte r  th e respons e wa s made ,  th e drawin g wa s 
erase d fi-om  th e screen .  Afte r  a  on e secon d interval ,  th e 
nex t  drawin g wa s presented .  Subject s classifie d eac h o f  th e 
2 8 drawing s eigh t  times .  Eac h stimulu s wa s presente d onc e 
per  bloc k i n a  randomize d orde r  fo r  ever y subject . 

T o summariz e th e desig n o f  th e experiment ,  eac h subjec t 
coul d b e classifie d int o on e o f  fou r  groups :  theory-base d la -
bel s (creativ e versu s noncreative )  wit h unspeede d re -
sponses ,  theory-base d label s wit h speede d responses ,  stan -
dar d label s (grou p 1  versu s grou p 2 )  wit h unspeede d re -
sponses ,  an d standar d label s wit h speede d responses . 

Results and Discussion 

Th e primar y dat a o f  interes t  wer e th e probabilitie s o f  cate -
gorizin g eac h stimulu s a s a  m e m b e r  o f  categor y A  i n th e 
testin g phas e a s a  functio n o f  categor y labe l  (standar d ver -
su s theory-based )  an d a s a  functio n o f  respons e deadlin e 
(speede d versu s unspeeded) .  Figur e 4  display s th e probabil -
it y  o f  categorizin g eac h o f  th e origina l  trainin g drawing s 
int o categor y A .  Figure s 5  an d 6  bot h displa y th e probabil -
it y  o f  categorizin g eac h o f  th e n e w transfe r  drawing s int o 
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Figur e 4 .  Probabilit y o f  categorizin g eac h o f  th e train -
in g d raw ing s int o categor y A  a s a  fiinctio n o f  respons e 
deadlin e (unspeede d i n th e lef t  panel ,  speede d i n th e 
righ t  panel )  a n d a s a  fiinctio n o f  labe l  (hatche d bar s i< x 
standar d labels ,  ope n bar s fo r  theory-base d labels) . 

category A (Figure 5 plots the two response deadline con-
dition s separately .  Figur e 6  plot s th e t w o categor y labe l 
condition s separately) .  I n th e speede d condition ,  categori -
zatio n response s tha t  w e r e m a d e prio r  t o th e respons e sig -
na l  o r  m o r e tha n 3 0 0 m s afte r  th e respons e signa l  wer e ex -
clude d fi"om  th e analyse s ( 1 2 . 8 % o f  th e observations) ;  fiir -
the r  analyse s i n w h i c h w e exclude d n o n e o f  th e categoriza -
tio n response s w e r e essentiall y  identica l  t o thos e presente d 
here . 

A 2 8 (stimulus )  x  2  (categor y label )  x  2  (respons e dead -
line )  m i x e d analysi s o f  varianc e w a s conducte d o n th e 
probabilit y  dat a wit h stimulu s (1 2 trainin g drawing s an d 1 6 
transfe r  ( taw ings )  a s a  within-subject s variable ,  an d wit h 
labe l  (standar d versu s theory-based )  an d deadlin e (speede d 
versu s unspeeded )  a s between-subject s variables .  A  signifi -
can t  m a i n effect s o f  stimulus ,  fX27,1512)=56.454 ,  an d sig -
nifican t  interaction s o f  stimulu s x  label ,  stimulu s X  dead -
line ,  a n d stimulu s x  labe l  x  deadlin e w e r e observed ,  fl(27 , 
512 ) = 18.282 ,  fX27,15I2)=5.787 ,  a n d /X27,1512)=1.636 , 
respectivel y (a n alph a leve l  o f  .0 5 w a s establishe d fo r  al l 
statistica l  test s reporte d i n thi s article) .  N o m a i n effect s o f 
labe l  o r  deadlin e w e r e observed . 

N ot  surprisingly ,  fo r  th e trainin g drawings ,  subject s wer e 
significantl y m o r e accurat e i n th e unspeede d conditio n tha n 
th e speede d condition .  S o m e w h a t  surprisingly ,  fo r  th e 
trainin g drawings ,  subject s w e r e significantl y m o r e accu -
rat e i n th e speede d conditio n w h e n applyin g theory-base d 
label s ( 8 4 . 1 % correct )  tha n w h e n applyin g standar d label s 
( 7 5 . 6 % correct) .  Th i s provide s ou r  first  piec e o f  evidenc e 
inconsisten t  wit h th e hypothesi s tha t  backgroun d knowl -
edg e m igh t  influenc e categorizatio n onl y a t  relativel y lat e 
stage s i n th e decisio n m a k i n g process . 

Tu rn in g t o th e categorizatio n o f  th e transfe r  drawings ,  le t 
u s first  not e th e fairl y clos e correspondenc e betwee n th e 
findings  w e obtaine d i n th e unspeede d condition ,  s h o w n i n 
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Figur e 5 .  Probabilit y  o f  categorizin g eac h o f  th e trans -
fe r  drawing s int o categor y A  a s a  fiinctio n o f  respons e 
deadlin e (unspeede d i n th e lef t  panel ,  speede d i n th e 
righ t  panel )  an d a s a  fiinction  o f  labe l  (hatche d bar s fo r 
standar d labels ,  ope n bar s fo r  theory-base d labels) . 

the left panel of Figure 5, and the findings obtained by 
Wisniewsk i  an d M e d i n ,  s h o w n i n Figur e 3 .  O u r  result s 
provid e a n importan t  replicatio n o f  thei r  stud y b y agai n 
demonstratin g tha t  th e meaningfialnes s o f  a  labe l  ca n hav e 
a strikin g effec t  o n h o w subject s categoriz e n e w transfe r 
drawings .  T h e genera l  patter n o f  h o w th e transfe r  drawing s 
wer e categorize d ca n probabl y bes t  b e explaine d b y assum -
in g tha t  subject s give n theory-base d label s tende d t o catego -
riz e o n th e basi s o f  abstrac t  feature s wherea s subject s give n 
standar d label s tende d t o categoriz e o n th e basi s o f  concret e 
perceptua l  feature s (se e Wisniewsk i  &  M e d i n ,  1994) . 

Th e nove l  aspec t  o f  th e presen t  w o r k i s a  finding  tha t  re -
spons e deadline s ha d quit e differen t  effect s dependin g o n 
th e typ e o f  labe l  tha t  w a s provided .  T o se e this ,  c o m p a r e 
categorizatio n probabilitie s unde r  speede d an d unspeede d 
condition s fo r  subject s give n standar d labels ,  s h o w n i n th e 
lef t  pane l  o f  Figur e 6 ,  wit h thos e fo r  subject s give n theory -
base d labels ,  s h o w n i n th e righ t  pane l  o f  Figur e 6 .  O n e 
usefu l  w a y o f  summar iz in g thi s dat a i s  a s follows :  W i t h 
standar d labels ,  categorizatio n probabilitie s tende d t o b e 
close r  t o 5 0 % o r  eve n crosse d ove r  t o th e opposit e categor y 
i n th e speede d conditio n compare d t o th e unspeede d condi -
tion .  B y contrast ,  vvdt h theory-base d labels ,  categorizatio n 
probabilitie s actuall y tende d t o b e furthe r  from  5 0 % i n th e 
speede d conditio n compare d t o th e unspeede d condition .  A 
simpl e explanatio n fo r  thi s differenc e solel y i n term s o f  th e 
amount  o f  tim e neede d t o appl y th e rule s i n th e t w o condi -
tion s i s unlikely ;  i n th e unspeede d conditions ,  ther e w a s n o 
significan t  differenc e i n respons e time s fo r  subject s give n 
standar d (1420ms )  an d theory-base d label s ( 1601ms) . 

Anothe r  usefu l  w a y o f  summar iz in g thi s dat a require s 
slightl y recodin g th e categorizatio n response s a s follows . 
To develo p a  measur e analogou s t o categorizatio n accurac y 
fo r  th e n e w transfe r  drawings ,  fo r  eac h stimulus ,  w e simpl y 
defin e th e moda l  categorizatio n respons e i n th e unspeede d 
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Figur e 6 .  Probabilit y o f  categorizin g e a c h o f  th e trans -
fe r  d r a w i n g s int o categor y A  a s a  functio n o f  labe l 
(standar d label s i n th e lef t  panel ,  theory-base d label s i n 
th e righ t  pane l )  a n d a s a  fiinctio n o f  respons e deadl in e 
(hatche d bar s fo r  unspeeded ,  o p e n bar s fo r  speeded) . 

condition as the "correct" category response for that stimu-
lu s (e.g. ,  fo r  subject s g ive n standar d labels ,  th e "correct "  re -
spons e fo r  T 5 i s  categor y B ,  bu t  fo r  subject s g ive n th e the -
ory-base d labels ,  th e "correct "  respons e fo r  T 5 i s categor y 
A ) .  Fo r  eac h stimulus ,  w e the n recod e e a c h subjects '  cate -
go r y response s wi t h respec t  t o thi s n o m i n a l l y "correct "  re -
sponse .  Figur e 7  display s categorizatio n "accuracy "  aver -
a g e d acros s al l  th e transfe r  stimuli .  W i t h standar d labels , 
subject s w e r e significantl y les s "accurate "  i n th e speede d 
conditio n tha n th e u n s p e e d e d condition ;  w i t h theory-base d 
labels ,  subject s actuall y tende d t o b e m o r e "accurate "  i n th e 
speede d conditio n tha n th e u n s p e e d e d condition ,  a l thoug h 
thi s differenc e di d no t  reac h significance . 

Eithe r  w a y w e e x a m i n e th e data ,  w e find  tha t  introducin g 
a ver y rapi d respons e deadline ,  causin g subject s t o m a k e 
fairl y c o m p l e x categorizatio n response s i n a n averag e o f 
jus t  3 7 0 m s ,  h a d surprisingl y littl e effec t  o n categorizatio n 
p e r f o r m a n c e w h e n subject s w e r e prov ide d m e a n i n g f u l  la -
bel s tha t  tappe d int o b a c k g r o u n d k n o w l e d g e .  Subject s 
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F igur e 7 .  Categorizat io n "accu racy "  ave rage d acros s 
th e transfe r  d r a w i n g a s a  functio n o f  respons e deadl in e 
(x-axis )  a n d a s a  functio n o f  labe l  (close d circle s fo r 
standar d labels ,  o p e n triangle s fo r  theory-base d labels) . 
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appeare d t o b e abl e t o utiliz e thi s backgroun d knowledg e a t 
th e earlies t  stage s o f  a  categorizatio n decision ,  consisten t 
wit h th e hypothesi s tha t  th e join t  influence s o f  backgroun d 
knowledg e an d empirica l  evidenc e ar e tightl y couple d i n 
th e servic e o f  makin g a  categorizatio n decisio n (se e Wis -
niewski .  1995) .  Thi s i s on e o f  th e firs t  fairl y  direc t  demon -
stration s tha t  backgroun d knowledg e ca n hav e a  ver y earl y 
influenc e i n th e tim e cours e o f  a  perceptua l  categorizatio n 
decisio n (se e als o Li n &  Murphy ,  1997) . 

I t  wa s somewha t  surprisin g tha t  introducin g a  ver y rapi d 
respons e deadlin e ha d a  quit e a  detrimenta l  effec t  o n cate -
gorizatio n performanc e whe n subject s wer e provide d stan -
dar d labels .  Althoug h th e rule s subject s develope d i n thi s 
conditio n wer e base d o n simpl e perceptua l  features ,  testin g 
thes e rule s o n a  give n drawin g ma y hav e require d a  seria l 
evaluatio n o f  th e variou s componen t  feature s makin g u p 
tha t  categorizatio n rul e (se e Palmer i  &  Nosofsky ,  1995) . 
Under  a  respons e deadline ,  subject s simpl y di d no t  hav e 
sufficien t  tim e t o chec k al l  o f  th e variou s feature s o f  th e 
rul e the y formed ,  causin g the m t o respon d i n a  haphazar d 
feshion. 
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