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W h o r f i a n Biase s i n th e Categorizatio n o f  Event s 

Angel  Cabrer a an d Dorri t  Billma n 
School  o f  Psycholog y 

Georgi a Institut e o f  Technolog y 

AQanta.G A 30332-017 0 
e-mail :  angel(3)psy.gatech.ed u 

A b s t r a c t 

The purpose of this paper can be viewed from two 
differen t  bu t  relate d perspectives .  First ,  i t  investigate s 
th e rol e o f  languag e i n concep t  learning .  Secon d i t 
investigate s thi s b y askin g h o w even t  categorie s ar e 
acquired .  F ro m th e firs t  perspective ,  ou r  experimen t 
showe d tha t  syntacti c Whorfia n biase s i n h u m a n 
categorizatio n actuall y exist .  Th e ne w methodolog y 
employe d provide s u s wit h a  too l  t o stud y i n mor e detai l 
th e natur e o f  thos e biases .  Th e Whorfia n hypothesi s 
doe s no t  necessaril y  hav e t o b e teste d cross-culturally . 
I t  ca n successfull y b e take n int o th e la b wit h subject s 
belongin g t o th e sam e linguisti c community .  Fro m th e 
secon d perspective ,  ou r  experimen t  showe d tha t  th e 
additio n o f  verba l  descriptor s t o a  se t  o f  animatio n 
scene s i n som e systemati c wa y facilitate s learnin g o f  th e 
regularitie s i n th e scenes .  Thi s resul t  i s a  ne w piec e o f 
evidenc e supportin g th e focuse d samplin g theor y o f 
categor y acquisition . 

Introduction 

How are event categories learned and what is the role of 
languag e i n suc h learning ? Prio r  wor k o n observationa l 
learnin g o f  "verb-sized "  event s assesse d h o w varyin g th e 
structur e i n th e scen e affecte d learnin g o f  th e even t 
categories .  Th e curren t  stud y extend s thi s b y varyin g th e 
structur e o f  th e languag e describin g th e scen e an d askin g 
h o w thi s affect s learnin g th e even t  categories .  Thi s i s 
on e tes t  o f  th e Whorfia n Hypothesi s (Whorf ,  1956 ; 
Hunt  &  Agnoli ,  1991) ,  i n whic h w e as k whethe r  an d 
h o w languag e affect s categorizatio n o f  nonlinguisti c 
events .  W e conside r  h o w question s abou t  for m an d 
meanin g hav e surface d i n recen t  wor k o n languag e 
acquisition ,  w e revie w wor k o n learnin g even t  (o r  verb ) 
categories ,  an d summariz e ou r  approac h t o categor y 
learning .  W e the n describ e h o w th e presen t  stud y 
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explore s effect s o f  language ,  bot h word s an d syntax ,  o n 
learnin g even t  categories . 

Whor f  propose d tha t  th e synta x an d lexico n o f  a 
languag e hav e a  profoun d effec t  o n thought .  Th e 
semanti c distinction s obligator y i n synta x o r  marke d b y 
word s affec t  th e distinction s prevalen t  i n th e thinkin g o f 
th e language' s speakers .  Recently ,  problem s i n 
languag e acquisitio n hav e agai n raise d th e questio n o f 
h o w for m an d meaning ,  languag e an d thought ,  ar e 
related .  Advocate s o f  "semanti c bootstrapping "  propos e 
tha t  languag e learner s us e semanti c correlate s o f  synta x 
t o ai d synta x acquisitio n (Grimshaw ,  1981) .  Advocate s 
of  "syntacti c bootstrapping "  propos e tha t  languag e 
learner s us e syntacti c correlate s o f  ver b meaning s t o ai d 
ver b learnin g (Gleitman ,  1990) .  Specifically ,  th e 
syntacti c bootstrappin g hypothesi s claim s knowledg e o f 
synta x migh t  ai d th e learnin g o f  th e mapping s o f  verb s 
ont o th e underlyin g concept s the y denote .  Bot h 
proposal s addres s h o w learnin g on e aspec t  o f  languag e 
ca n ai d anothe r  aspect ,  no t  h o w languag e affect s 
nonlinguisti c aspect s o f  cognition .  Bu t  lik e Whorf , 
bot h approache s as k ho w th e for m o f  languag e i s relate d 
t o semanti c o r  conceptua l  structure .  Ou r  wor k ask s ho w 
knowledg e o f  synta x migh t  hel p lear n th e underlyin g 
even t  categorie s t o whic h verb s refer .  I n addition ,  w e 
investigat e effect s o f  lexica l  informatio n an d condition s 
wit h n o languag e a t  all .  W e as k h o w informatio n fro m 
th e argumen t  structur e o f  Englis h affect s learnin g nove l 
even t  categories . 

F e w studie s hav e investigate d learnin g o f  even t 
categories ,  i n contras t  t o th e extensiv e bod y o f  wor k o n 
objec t  categories .  Further ,  i t  i s  ver b structure ,  no t 
even t  categorie s pe r  se ,  whic h i s  ofte n th e focu s o f 
analysis .  Whil e fe w comparison s o f  learnin g even t 
versu s objec t  categorie s hav e bee n done ,  severa l 
researcher s hav e suggeste d importan t  differences ,  no t 
jus t  i n th e conten t  o f  categories ,  bu t  i n th e organizin g 
principle s a s well .  I n particular ,  "good "  objec t 
categorie s hav e ric h correlationa l  structure ,  whil e even t 
categorie s m a y hav e a  matrix-lik e organization .  Man y 
objec t  categorie s hav e multiple ,  correlate d propertie s 
tha t  member s o f  th e categor y shar e bu t  distinguis h the m 
fro m contrastin g categorie s (Rosch ,  1978) .  Verbs ,  an d 
th e even t  categorie s the y designate ,  ma y b e differen t  i n 
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severa l  regards .  Gentne r  (1981 )  pointe d ou t  tha t  verb s 
diffe r  fro m noun s i n th e w a y the y ar e acquired , 
memorize d an d translated ,  i n thei r  bredt h o f  meaning , 
mutabilit y  unde r  paraphras e an d i n th e cross-linguisti c 
variabilit y  the y show .  He r  explanatio n o f  thes e 
difference s wa s base d o n th e concep t  o f  densit y o f 
interna l  link s i n th e contex t  o f  a  semanti c networ k 
representatio n o f  meanings .  N o u n meaning s ar e mor e 
internall y dens e tha n verbs ;  noun s conve y meanin g b y 
themselves .  Verb s relat e meanings .  Th e meanin g o f  a 
ver b generall y make s sens e onl y i n th e contex t  o f  th e 
meaning s i t  relates .  Huttenloche r  an d Lu i  (1979 )  foun d 
highe r  performanc e fo r  noun s a t  al l  age s i n thei r 
developmenta l  experiment s o n m e m o r y fo r  semanticall y 
relate d verb s an d nouns .  I n thei r  interpretatio n o f  thes e 
results ,  the y argue d fo r  a  matrix-lik e organizatio n fo r 
verbs .  Thus ,  w e nee d t o ask ,  no t  assume ,  h o w learnin g 
of  even t  categorie s i s lik e learnin g o f  objec t  categories . 
Despit e th e suggeste d differences ,  w e propos e tha t  th e 
learnin g mechanis m fo r  bot h objec t  an d even t  categorie s 
wil l  tr y t o captur e correlation s o r  inferentia l  structur e i n 
th e input .  Fo r  both ,  peopl e shoul d b e mor e successfu l 
when th e relationship s t o b e learne d ar e coherentl y 
organized . 

Our  particula r  hypothesi s abou t  wha t  constitute s 
coheren t  organizatio n come s fro m th e focuse d samplin g 
metho d i n th e Interna l  Feedbac k Mode l  (Billma n & 
Heit ,  1988) .  Thi s mode l  wa s designe d fo r  unsupervise d 
learnin g (n o externall y provide d categor y labels )  wher e 
learner s mus t  generat e thei r  o w n feedbac k internally . 
The cor e ide a i s tha t  learner s see k t o recove r  th e 
predictiv e structur e i n inpu t  b y learnin g predictiv e 
pattern s o r  correlationa l  rule s a m o n g attributes .  A s 
suc h rule s o r  pattern s ar e discovered ,  learner s 
increasingl y focu s attentio n o n th e attribute s tha t  ar e 
provin g predictive .  A s a  result ,  a n individua l 
correlatio n tha t  i s par t  o f  a  large r  syste m o f  relate d 
attribute s wil l  b e learne d mor e easil y tha n whe n tha t 
correlatio n occur s b y itself .  Thi s predicte d facilitatio n 
was teste d an d foun d fo r  syntacti c categorie s o f  artificia l 
grammar s (Billman ,  1989 )  an d fo r  objec t  categorie s 
(Knudso n &  Billman ,  1990) .  Give n th e suggeste d 
difference s betwee n ver b an d nou n meanings ,  i t  wa s no t 
clea r  whethe r  th e sam e patter n woul d b e foun d fo r  even t 
categories .  Kerste n an d Billma n (1992 )  teste d fo r  th e 
predicte d facilitatio n o f  additiona l  correlate d cue s i n 
learnin g categorie s o f  simpl e transitiv e event s show n a s 
compute r  animations .  W h e n attribute s i n a  targe t 
correlatio n (betwee n A l  an d A 2 )  als o correlate d wit h 
additiona l  attribute s (A 3 an d A 4 ) ,  th e targe t  correlationa l 
rul e wa s learne d mor e easily .  Presenc e o f  additiona l 
correlate d attribute s facilitate d learnin g a  targe t 
correlation ,  contrar y t o th e inhibitio n predicte d b y 
competitiv e learnin g model s develope d i n th e contex t  o f 
classica l  conditionin g (Rescorl a &  Wagner ,  1972) .  Fo r 
unsupervise d tasks ,  riche r  correlationa l  structur e 
racililale s learnin g componen t  relations .  Thi s i s tru e fo r 
th e domai n o f  event s a s wel l  a s objects . 

Th e presen t  wor k explore s th e effect s o f  languag e 
on learnin g even t  categories .  Ca n informatio n provide d 
i n languag e functio n a s a n additional ,  facilitativ e 
attribute ? W e investigate d simpl e form s o f  lexica l  an d 
syntacti c information .  Suppos e tha t  tw o o r  mor e 
aspect s o f  th e event s (suc h a s agen t  manne r  o f  motio n 
an d chang e o f  stat e o f  a  patient )  covary ,  providin g a 
basi s o f  distinguishin g even t  categories .  I f  th e lexica l 
item ,  her e a  verb ,  covarie s wit h thes e attributes ,  th e 
choic e o f  ver b m a y serv e a s a n additiona l  relevan t 
attribut e an d facilitat e learnin g th e relatio n betwee n th e 
tw o nonlinguisti c attributes ,  a s i n Kerste n an d Billma n 
(1992) .  N o w conside r  th e contributio n tha t  synta x 
migh t  provide .  W e believ e speaker s withi n a  linguisti c 
communit y shar e biase s abou t  th e aspect s o f  interactio n 
tha t  ar e relevan t  t o even t  categorie s an d tha t  thes e biase s 
ar e base d (i n part )  o n th e syntacti c structur e o f  th e 
language .  I f  subject s learnin g even t  categorie s ar e 
biase d towar d certai n aspect s o f  interactio n b y th e synta x 
of  accompanyin g sentences ,  a  syntacti c distinctio n m a y 
functio n a s a n extr a relevan t  attribute .  Moreover , 
systematicit y betwee n synta x an d othe r  relevan t 
attribute s i n th e trainin g scene s shoul d facilitat e learnin g 
of  nonlinguisti c relation s i n th e scenes . 

Th e plausibilit y  o f  thi s vie w depend s o n th e 
presenc e o f  regularitie s linkin g ver b meanin g an d 
syntax .  W e focu s o n th e rol e o f  ver b argumen t  snucture . 
Verb s diffe r  i n th e kind s o f  grammatica l  structure s i n 
whic h the y occur .  Fo r  example ,  i n Englis h w e ca n sa y 
and easil y understan d 

•  Chri s pu t  al l  th e paper s o n hi s desk . 
whil e w e probabl y woul d hav e a  har d tim e wit h 
•  *  Chri s joke d al l  th e paper s o n hi s desk . 
Whil e pu t  usuall y occur s i n structure s lik e N P V 

N P P P (Nou n Phrase ,  Verb ,  N o u n Phrase ,  Prepositiona l 

Zhrasc) ,  jok e occur s i n structure s lik e N P V  {Joh n i s 

joking) .  Thes e structure s ar e usuall y referre d t o a s th e 
subcategorizatio n frame s associate d wit h thos e verbs . 
Fisher ,  Gleitma n an d Gleitma n (1991 )  hav e 
experimentall y addresse d th e mapp in g betwee n 
subcategorizatio n frame s o f  s o m e verb s an d thei r 
meanings .  The y foun d robus t  correspondenc e betwee n 
judge d syntacti c an d semanti c similarit y o f  verbs .  The y 
argue d tha t  "th e synta x o f  verb s i s a  quit e regular , 
althoug h complex ,  projectio n fro m thei r  semantics "  (p . 
331) .  Thi s wor k o n establishe d Englis h verb s suggeste d 
tha t  verb s wit h simila r  meaning s hav e simila r  syntacti c 
frames .  Suc h a  patter n m a y als o bia s a  learne r  towar d a 
particula r  typ e o f  meanin g i n learnin g ne w verbs . 

Our  experiment s selec t  syntacti c form s o f  Englis h 
fo r  a  'dialect '  tha t  use s al l  n e w noun s an d verbs .  I n th e 
No-Languag e Contro l  condition ,  subject s vie w scene s 
wit h n o languag e o f  an y sort .  I n th e Informative -
Lexico n condition ,  scene s ar e accompanie d b y English -
lik e sentence s wher e nove l  verb s ar e use d t o covar y wit h 
th e even t  categories .  Th e Informative-Synta x conditio n 
preserve s on e simpl e se t  o f  correlation s betwee n synta x 
an d meanin g foun d i n Englis h s o tha t  syntacti c for m a s 
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wel l  a s lexica l  ite m covarie s wit h even t  category . 

Metho d 

run .  Ther e wer e therefor e thre e even t  categorie s t o b e 
learne d eac h o f  whic h coul d b e characterize d a s a 
combinatio n o f  on e o f  th e thre e possibl e initiatio n 
phases ,  on e o f  th e thre e approache s an d on e o f  th e thre e 
fina l  runs . 

Subject s 

Forty-eight college students (16 per experimental 
condition )  serve d a s subjects ,  receivin g extra-credi t  fo r 
volunteering .  Al l  wer e nativ e Englis h speakers . 

S t imu l i 

The visual stimuli consisted of animated scenes 
programme d wit h th e softwar e MacroMin d Directo r  o n a 
Macintos h I I  compute r  an d displaye d o n a  high -
resolutio n 13 "  colo r  Appl e Monitor .  Languag e wa s 
presente d auditoril y  o n th e speake r  buil t  int o th e 
computer . 

Th e tas k wa s divide d int o tw o consecutiv e phases :  a 
learnin g phas e an d a  tes t  phase .  Durin g th e learnin g 
phas e al l  scene s showe d s o m e regularitie s whic h 
subject s wer e aske d t o discover .  Eac h scen e i n thi s 
phas e involve d tw o animat e objects :  on e square d o r 
rectangula r  whic h w e wil l  refe r  t o a s a  muggle t  an d on e 
rounde d whic h w e cal l  a  digg y (se e Figur e 1) .  Al l  thre e 
mugglet s share d th e sam e behavio r  patterns ,  an d s o di d 
th e thre e diggies .  Th e particula r  exemplar s appearin g i n 
eac h scen e wer e chose n a t  rando m amon g th e thre e 
alternative s wit h n o systemati c correlatio n wit h th e res t 
of  attribute s describe d below . 

At  th e beginnin g o f  eac h event ,  th e digg y wa s 
locate d i n th e cente r  o f  th e screen ,  whil e th e muggle t 
occupie d th e extrem e o f  on e o f  th e eigh t  principa l  radi i 
fro m th e center ,  als o chose n a t  random .  Eac h even t 
coul d b e describe d a s a  sequenc e o f  thre e phase s (tha t  w e 
wil l  conside r  a s th e attribute s o f  th e events )  eac h o f 
whic h coul d tak e o f  on e o f  thre e differen t  form s (tha t  w e 
wil l  conside r  a s th e possibl e value s o f  th e attributes) : 

1.  Initiation .  Eithe r  th e mugglet ,  o r  th e diggy ,  o r 
bot h a t  th e sam e tim e shak e verticall y a t  thei r  origina l 
location . 

2.  Approach .  Th e muggle t  approache s th e digg y 
eithe r  smoothly ,  o r  wit h a  transversa l  vibratio n (i.e . 
orthogona l  t o th e directio n o f  movement) ,  o r  wit h a 
longitudina l  vibration . 

3.  Fina l  run .  Afte r  th e muggle t  an d th e digg y 
contact ,  th e digg y move s awa y accordin g t o on e o f  th e 
followin g patterns :  (a )  th e muggle t  stop s i n th e cente r 
of  th e scree n an d th e digg y run s of f  th e screen ,  (b )  th e 
muggle t  chase s th e digg y whil e i t  run s of f  th e screen ,  o r 
(c )  th e digg y start s jumpin g a t  rando m t o differen t 
location s o n th e scree n followe d b y th e muggle t 

Al l  thre e attribute s wer e perfectl y correlate d wit h 
eac h other :  eac h typ e o f  initiatio n phas e alway s 
corresponde d wit h a  certai n approac h an d a  certai n final 

r 

Y ES 

V 

N O 

Figur e 1 .  Initia l  an d final  stat e o f  a  typica l  event . 
Durin g th e tes t  phase ,  tw o button s appeare d o n th e 
scree n a t  th e en d o f  th e event . 

I n th e condition s wit h language ,  a  distinc t  ver b wa s 
use d fo r  eac h o f  th e thre e even t  categories .  I n th e 
Informative-Synta x Condition ,  thre e differen t  sentenc e 
type s wer e used ,  on e fo r  eac h even t  category .  Th e 
sentenc e type s differe d i n synta x an d mappin g fro m 
syntacti c argumen t  t o themati c role ;  eithe r  th e agen t  i s 
subject ,  th e patien t  i s  subject ,  o r  ther e i s a  coordinat e 
subjec t  (se e Tabl e 1) .  W e predicte d tha t  subject s woul d 
be biase d towar d havin g th e subjec t  o f  th e sentenc e 
correspon d wit h th e objec t  tha t  move d first .  Thi s 
agenc y bia s i s reflecte d i n th e argumen t  structure s w e 
chos e fo r  th e Informative-Synta x condition . 
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Tabl e 1 .  Scene s an d Descriptiv e Sentence s acros s Conditions . 

Cat .  # Scen e fo r 
Al l  Condition s 

Languag e i n 
Informative-Synta x 

Languag e i n 
Informative-Lexico n 

th e muggle t  trace s th e digg y The muggle t  vibrate s 
goe s t o th e digg y 
wit h transversa l  vibration s 
muggle t  stop s &  th e digg y flees : 
The digg y vibrate s 

th e muggle t  goe s t o i t 
wit h a  longitudina l  vibratio n 
muggle t  chase s th e digg y a s i t  flee s 
Bot h vibrate ,  th e digg y an d th e muggle t  gee l 
th e muggle t  goe s t o th e digg y 
smoothl y 
digg y jumps ;  muggle t  follow s 

th e muggle t  trace s th e digg y 

th e digg y drake s th e muggle t  th e muggle t  drake s th e diggy -

th e muggle t  geel s th e diggy . 

I n th e tes t  phas e onl y th e correlation s betwee n th e 
visua l  attribute s wer e tested ;  n o spoke n descriptor s wer e 
provided .  Thi s phas e consiste d o f  a  sequenc e o f  event s 
simila r  t o thos e i n th e learnin g phase ,  som e o f  whic h 
showe d th e sam e conelation s an d som e o f  whic h di d 
not .  Ther e wer e 1 5 Consisten t  Even t  items ,  five  fo r 
eac h o f  th e thre e even t  categories .  Ther e wer e 1 5 
Discrepan t  Even t  item s tha t  brok e a t  leas t  som e o f  th e 
rules .  Afte r  eac h testin g item ,  tw o button s labele d a s 
" Y E S "  an d " N O "  appeare d a t  th e botto m o f  th e screen . 
Subject s wer e aske d t o clic k eithe r  on e indicatin g 
whethe r  th e even t  wa s consisten t  wit h thos e viewe d 
durin g th e learnin g phase . 

Procedur e 

A pilot study with a reduced number of subjects per 
conditio n wa s ru n t o find  th e numbe r  o f  learnin g trial s 
likel y t o avoi d floor  an d ceilin g effects .  Eight y subject s 
participate d i n eithe r  th e N o Languag e Conditio n o r  th e 
Informativ e Synta x Conditio n a t  on e o f  fiv e possibl e 
number  o f  trainin g event s (20 ,  30 ,  40 ,  50 ,  60 ,  7 0 o r 
80) .  Th e bigges t  differenc e wa s foun d a t  4 0 trainin g 
event s whic h wa s finall y chose n fo r  th e actua l 
experiment . 

Afte r  filling  ou t  th e consen t  form ,  eac h subjec t 
was le d t o a  compute r  i n a  sound-insulate d boot h and , 
when necessary ,  instructe d i n us e o f  th e mouse .  Next , 
th e subjec t  wa s lef t  alon e an d a  se t  o f  instruction s 
appeare d o n th e screen .  Th e subjec t  ha d t o clic k o n th e 
appropriat e butto n t o tur n t o th e nex t  pag e o f 
instructions .  Th e instruction s tol d th e subjec t  tha t  h e 
was goin g t o vie w image s o f  event s occurrin g i n a n 
imaginar y worl d (PlutoZoo) ,  describe d i n th e languag e 

of  tha t  worid .  H e wa s als o tol d tha t  afte r  viewin g them , 
he woul d b e aske d t o judg e whethe r  anothe r  sequenc e o f 
event s wa s a  possibl e even t  i n tha t  world .  Subject s 
wer e no t  aske d t o lear n th e languag e o f  tha t  world . 

Followin g th e instructions ,  th e first  phas e began . 
Presentatio n o f  scene s wa s self-paced .  Afte r  th e las t 
learnin g event ,  ther e wa s a  brie f  paus e ( 5 seconds )  an d 
the n th e instruction s o f  th e tes t  phas e wer e presente d i n 
exactl y th e sam e wa y a s th e previou s instructions . 

Th e compute r  progra m recorde d th e numbe r  o f 
correc t  answer s fo r  eac h typ e o f  testin g ite m a s 
Inconsisten t  (numbe r  o f  correc t  N O response s t o 
inconsisten t  items )  an d Consisten t  (numbe r  o f  correc t 
Y ES response s t o consisten t  item s fro m categorie s 1 ,  2 
or  3 )  respectively . 

R e s u l t s 

In general. Consistent was very high (in total, an 
averag e o f  12.2 5 ou t  o f  15) ,  therefor e providin g ver y 
littl e information .  Thi s suggest s tha t  subject s answere d 
positivel y unles s the y detecte d som e discrepancy .  N o 
significan t  differenc e acros s condition s wa s foun d fo r 
Consistent . 

Fortunately ,  Inconsisten t  wa s a  usefu l  measur e o f 
learnin g performance .  Inconsisten t  indicate s th e abilit y 
of  th e subjec t  t o detec t  event s tha t  disrup t  th e 
correlation s presen t  i n learnin g an d henc e d o no t  belon g 
t o an y o f  th e thre e origina l  categories .  T h e genera l 
patter n o f  distributio n o f  th e mean s fo r  th e thre e 
experimenta l  group s ar e presente d i n Figur e 2 .  Tabl e 2 
summarize s thes e number s wit h thei r  correspondin g 
standar d deviations . 
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Condilio n 

Int-Sy n 

Inf-Lc x 

No-Lan g 

Mciu i 

12.3 1 

9.8 7 

7.2 5 

SD 

2.1 2 

2.8 5 

3.7 3 

Tabl e 2 .  A N O V A summary :  "Inonsistenl "  o n (h e thre e 
experimenta l  group s 

Performanc e fo r 
InconslsUn t  lUm s 

Aveng t 

Synux Lexico n 
No Languag e 

Figur e 2 .  "Inconsistent "  acros s th e thre e 
experimenta l  condition s i n th e fina l  experiment . 

Th e analysi s o f  varianc e wit h Inconsisten t  produce d 
a F(2,45 )  =  11.591 ,  p  <  0.000 1 thu s showin g 
significan t  difference s acros s th e thre e experimenta l 
conditions .  Th e tw o statistica l  comparison s planne d 
beforehan d als o turne d ou t  t o b e significan t  fo r 
Inconsistent :  subject s i n th e Informative-Lexico n 
conditio n performe d bette r  tha n subject s i n th e N o -
Languag e conditio n wit h a  t(45 )  =  2.496 ,  p  <  0.016 ; 
an d subject s i n th e Informative-Synta x conditio n 
performe d bette r  tha n th e rest ,  wit h a  t(45 )  =  4.117 ,  p  < 
0.001 . 

Th e averag e performanc e o f  subject s i n th e grou p 
wit h n o verba l  label s (7.25 ,  S.E. = .93 )  i s no t 
significantl y differen t  fro m th e averag e scor e tha n on e 
woul d ge t  jus t  b y chanc e (7.5) .  Th e othe r  tw o 
experimenta l  condition s provid e averag e Inconsisten t 
score s tha t  ar e significantl y greate r  tha n th e chanc e 
score . 

Afte r  th e task ,  subject s wer e aske d t o describ e 
approximatel y th e pattern s o f  behavio r  the y ha d 
discovered ,  an d wer e encourage d t o us e th e word s use d 
durin g th e trainin g phas e (mugglets .  diggies ,  troce .  etc. ) 
i n thei r  descriptions .  Mos t  subject s foun d i t  difficul t  t o 
remember  thes e words .  Al l  reporte d th e existenc e o f 
tw o type s o f  character s (mugglet s an d diggies )  wit h tw o 
differen t  name s bu t  jus t  a  fe w coul d remembe r  exactl y 
what  th e name s were .  Verb s (geel ,  troc e an d droke )  wer e 
eve n harde r  t o remember .  W h e n th e word s wer e repeate d 
by th e experimenter ,  al l  subject s recognize d the m a s 
bein g th e label s use d i n th e animation .  Althoug h i t  i s 

not  mad e clea r  durin g th e experimen t  wha t  muggle t  an d 
digg y refe r  to ,  al l  subject s i n th e tw o languag e 
conditions ,  assigne d th e noun s muggle t  an d digg y i n th e 
way w e expected ,  i.e .  i n th e wa y i t  wa s describe d above . 
Most  subject s base d thei r  description s o n analogie s wit h 
socia l  situations ,  interaction s betwee n opposit e sexe s 
bein g th e mos t  frequen t  metaphor . 

D i s c u s s i o n 

We hypothesized that language would influence learning 
abou t  regularitie s i n th e scene s whic h for m th e basi s fo r 
even t  categories .  W h e n lexica l  items ,  her e th e verb , 
covarie d wit h even t  categorie s th e relation s determinin g 
th e even t  categorie s wer e learne d mor e quickly .  Thi s 
produce d th e bette r  performanc e i n th e Informative -
Lexico n conditio n ove r  th e No-Languag e condition .  I n 
th e Informative-Synta x condition ,  syntacti c for m o f  th e 
utteranc e itsel f  -her e th e argumen t  structure -  als o 
covarie d wit h even t  category .  Thi s syntacti c 
informatio n als o serve d a s a  cu e whic h subject s use d t o 
ai d learnin g abou t  th e nonlinguisti c world .  I n short ,  th e 
Whorfia n bia s hypothesi s wa s supported ,  i n bot h th e 
lexica l  an d syntacti c form . 

Whil e mos t  studie s o n th e influenc e o f  languag e o n 
though t  hav e bee n cross-linguistic ,  w e propos e a n 
alternativ e pathwa y fo r  explorin g thes e phenomena .  A 
ne w metho d ha s bee n presente d t o sho w tha t  syntacti c 
Whorfia n biase s actuall y exist .  Thi s metho d ca n b e 
use d t o explor e wit h mor e precisio n th e natur e o f  thos e 
biases . 

Languag e playe d a n activ e rol e i n th e learnin g o f 
categorie s bot h lexicall y an d syntactically .  Lexica l 
informatio n helpe d t o determin e th e numbe r  o f  differen t 
objec t  categorie s an d interactio n pattern s an d t o generat e 
th e interna l  feedbac k necessar y fo r  th e learnin g process . 
Syntacti c informatio n directe d th e learner' s attentio n 
towar d a  specifi c  clas s o f  interactio n patterns . 
Surprisingly ,  eve n subject s tha t  ha d learne d al l  th e 
regularitie s i n th e scene s ha d difficultie s retrievin g th e 
lexica l  items .  The y m a y hav e bee n use d durin g 
learning ,  bu t  forgotte n sinc e the y wer e no t  neede d fo r 
communication .  Alternatively ,  sinc e the y wer e no t 
rehearse d durin g th e testin g phase ,  rememberin g lexica l 
item s ma y b e harde r  tha n recognizin g th e correlationa l 
rule s tha t  ha d bee n presen t  durin g bot h phases .  Testin g 
subject s right  afte r  th e learnin g phas e woul d probabl y b e 
th e onl y wa y t o addres s this . 

Not  al l  th e theorie s abou t  languag e an d categor y 
acquisitio n woul d predic t  th e benefit s o f  languag e w e 
found .  Account s o f  wor d learnin g ofte n assum e tha t 
concept s ar e acquire d befor e th e word ,  whic h i s learne d 
as a  mappin g ont o a n establishe d categor y (se e 
Huttenlocher ,  Smile y &  Ratner ,  1983) .  Whil e i t  seem s 
intuitiv e t o thin k tha t  providin g a  labe l  shoul d hel p 
learnin g somehow ,  th e wa y thi s facilitatio n take s plac e 
i s no t  s o intuitive .  Fo r  instance ,  i t  coul d b e argue d tha t 
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verba l  label s ac t  a s feedbac k i n th e learnin g task .  Th e 
learne r  woul d b e tryin g t o find  som e criterio n t o predic t 
each label .  Accordin g t o som e competitiv e model s o f 
learnin g (Rescorl a &  Wagner ,  1972) ,  multipl e cue s 
woul d compet e fo r  predictiv e succes s o f  th e label ,  an d 
relation s betwee n th e cue s woul d no t  b e learned .  Ou r 
experimen t  showe d tha t  regularitie s betwee n th e 
attribute s o f  th e scene s wer e i n fac t  learned .  Moreover , 
presenc e o f  languag e facilitate d thi s learnin g instea d o f 
impairin g it .  Syntax ,  too ,  wa s no t  onl y use d t o lear n 
ver b meaning s (i.e .  t o predic t  th e ver b label) ,  bu t  t o 
guid e attentio n i n th e real m o f  finding  regularitie s i n th e 
worid .  I f  w e conside r  th e inclusio n o f  th e spoke n 
utterance s i n th e animatio n scene s a s th e additio n o f  on e 
or  tw o ne w attribute s ("lexica l  label "  and/o r  "verba l 
argument" )  ou r  result s sho w th e sam e facilitatio n 
obtaine d b y Kerste n an d Billma n (1992 )  an d predicte d b y 
th e focuse d samplin g procedure . 

Language ,  however ,  ma y hav e a  specia l  status .  Ou r 
syntacti c distinction s di d no t  jus t  provid e anothe r  cu e 
tha t  correlate d wit h even t  structure .  Rather ,  a s Englis h 
speakers ,  subject s ha d particula r  expectation s abou t  th e 
relatio n betwee n scen e an d syntax :  the y expecte d th e 
entit y tha t  move d first  t o b e th e subject .  Th e fac t  tha t 
al l  subject s mad e th e sam e assignmen t  betwee n shap e 
and syntacti c argumen t  filler  an d assigne d referen t  o f  th e 
noun accordingl y provide s evidenc e tha t  the y al l  share d a 
common bias .  I n th e contex t  o f  ne w languag e 
acquisition ,  systemati c correlatio n o f  synta x woul d 
probabl y hav e a  facilitatin g effec t  independentl y o f  th e 
specifi c  correlations .  Additiona l  comparison s woul d b e 
needed t o determin e whethe r  th e sam e facilitatio n coul d 
have occurre d wit h a  differen t  correlatio n betwee n synta x 
and scene ,  on e whic h disrupte d eithe r  parameter s o f 
Englis h o r  pattern s o f  propose d universals . 

The ide a tha t  languag e an d though t  interact ,  an d 
interac t  i n acquisition ,  i s a  centra l  on e throughou t  th e 
cognitiv e sciences .  Typically ,  researcher s assum e 
conceptua l  structur e i s fixe d an d as k ho w learnin g 
languag e draw s o n conceptua l  structure .  Th e researc h 
begun her e trace s ou t  on e plac e wher e th e revers e 
influence ,  fro m synta x t o concepts ,  i s felt .  Analyzin g 
th e scop e o f  effect s fro m synta x t o concept s i s 
importan t  fo r  understandin g acquisitio n i n people ,  fo r 
developin g natura l  languag e system s tha t  learn ,  an d fo r 
buildin g computationa l  model s o f  huma n learnin g an d 
understanding . 
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