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Incrementa l  L a n g u a g e Learn ing :  T w o a n d T h r e e Y e a r  O l d s '  Acquisitio n o f 

Adjective s 

Toben H. Mintz (tmintz@linc.cis.upenn.edu) 
Institut e fo r  Researc h i n Cognitiv e Science ;  340 1 Walnu t  St. ,  Suit e 4 0 0 A 

Philadelphia ,  P A 1910 4 U S A 

Lila R. Gleitman (gleitman@cattell.psych.upenn.edu) 

Institut e fo r  Researc h i n Cognitiv e Science ;  340 1 Walnu t  St. ,  Suit e 4 0 0 A 

Philadelphia ,  P A 1910 4 U S A 

Abstrac t 

Prior research reports that children up to 3-years-oId map novel 
adjective s t o objec t  propertie s onl y i n ver y limite d situation s 
(Gelma n &  Marlcman ,  1985 ;  Taylo r  &  Gelman ,  1988 ;  Hall , 
Waxman,  &  Hurwitz ,  1993 ;  Klibanof f  &  Waxman,  1997 ;  Wax -
man &  Markow ,  1997) .  Ye t  w e kno w b y 24-month s childre n 
use adjectives .  I n tw o experiment s w e provid e 36-month-old s 
(Experimen t  1 )  an d 24-month-old s (Experimen t  2 )  wit h rich 
cross-situationa l  an d syntacti c information .  W e sho w tha t  24 -
& 36-month-old s lear n adjective-to-propert y mapping s whe n 
give n multipl e example s o f  th e mapping ,  an d whe n objec t 
names ar e used .  W e clai m tha t  previou s experiment s faile d t o 
find  robus t  adjectiv e acquisitio n becaus e a t  leas t  on e o f  thes e 
source s o f  informatio n (multipl e exemplars )  wa s excluded .  W e 
als o sugges t  tha t  children' s initia l  learnin g abou t  th e meaning s 
of  adjective s i s affecte d b y syntacti c propertie s o f  th e nou n 
phras e i n whic h the y appea r 

I n t roduc t i o n 

By 24-month s o f  age ,  childre n alread y us e a  numbe r  o f  ad -
jective s i n thei r  everyda y speech .  However ,  previou s researc h 
seems t o sho w tha t  whe n a  nove l  adjectiv e i s use d t o describ e 
a singl e object ,  childre n u p t o 3-year s ol d onl y m a p th e ad -
jectiv e t o a  propert y o f  th e objec t  i n ver y limite d situations , 
and otherwis e ten d t o interpre t  i t  a s a  nou n (Gelma n &  Mark -
man,  1985 ;  Taylo r  &  Gelman ,  1988 ;  Hall ,  W a x m a n ,  &  Hur -
witz ,  1993 ;  Klibanof f  &  W a x m a n ,  1997 ;  W a x m an &  Markow , 
1997) .  I n particular ,  younge r  childre n wer e show n t o m a p 
nove l  adjective s t o object-to-propertie s onl y whe n th e adjec -
tive s wer e first  taugh t  an d teste d wit h respec t  t o member s o f 
th e sam e categor y (e.g. ,  onl y dogs )  (Klibanof f  &  W a x m a n , 
1997 ;  W a x m an &  Markow ,  1997) .  Th e puzzl e i s tha t  thes e 
laborator y findings  underestimat e wha t  w e kno w o f  t h real -
worl d performanc e o f  childre n i n thi s ag e range ;  namely ,  the y 
use adjective s t o describ e man y differen t  kind s o f  objects . 
Thi s pape r  present s tw o experiment s i n whic h 36-mont h old s 
(Experimen t  1 )  an d 24-mont h old s (Experimen t  2 )  wer e give n 
multipl e object s whic h share d a  salien t  propert y (e.g. ,  al l  ha d 
yello w stripes) .  Eac h objec t  wa s describe d t o th e subject s 
usin g th e sam e nove l  adjective ,  an d usin g a  count-nou n t o la -
bel  th e object s (e.g. ,  "Thi s i s a  za v doggie !  Thi s ca r  i s za v 
too !  An d here' s a  za v monkey!") .  Thu s ou r  presentatio n cir -
cumstance s ar e bot h referentiall y  (multipl e exemplars )  an d 
syntacticall y (ful l  nou n phrase )  mor e informativ e tha n th e 
stripped-dow n presentatio n condition s o f  prio r  studies .  W e 
sho w tha t  wit h thi s ric h contextua l  an d syntacti c information , 
bot h subjec t  group s mappe d th e nove l  adjectiv e t o th e object -
to-property ,  an d wer e abl e t o perfor m thi s mappin g acros s 
objec t  categories . 

P r e v i o u s R e s e a r c h 

I n mos t  o f  th e previou s wor k o n adjectiv e learning ,  tw o 
group s o f  subject s woul d b e taugh t  a  nove l  wor d b y usin g th e 
wor d t o describ e a  singl e trainin g objec t  tha t  ha d a n interest -
in g propert y (e.g. ,  a  salien t  texture) .  Fo r  on e group ,  th e objec t 
woul d b e describe d wit h a  nove l  adjective ,  (e.g. ,  "Thi s i s a  za v 
one") ,  an d fo r  th e othe r  anothe r  grou p wit h a  nove l  nou n (e.g. , 
"Thi s i s a  zav") .  Subject s woul d the n b e aske d t o chos e be -
twee n tw o tes t  objects ,  on e o f  whic h share d a  propert y wit h 
th e trainin g objec t  (e.g. ,  material ,  texture ,  color) .  Subject s 
w ho hear d a n adjectiv e wit h th e trainin g objec t  wer e asked , 
"Ca n yo u find  anothe r  za v one, "  an d subject s w h o hear d a 
nove l  nou n wer e asked ,  "Ca n yo u find  anothe r  zav! ' 

Usin g suc h a  design .  Hal l  e t  al .  (1993 )  foun d tha t  nove l  ad -
jective s di d no t  caus e 2-yea r  old s t o chos e tes t  object s whic h 
share d propertie s wit h th e trainin g objects .  However ,  W a x -
m an &  M a r k o w (1997 )  foun d tha t  i f  th e trainin g an d tes t 
object s wer e al l  th e sam e basic-leve l  kin d (e.g. ,  al l  snakes) , 
the n 21-mont h old s woul d b e mor e likel y t o chos e tes t  ob -
ject s tha t  share d trainin g objec t  propertie s whe n the y hear d 
nove l  adjective s tha n whe n the y hear d nove l  nouns .  H o w -
ever ,  the y foun d tha t  thi s wa s onl y th e cas e afte r  subject s 
had experienc e wit h th e adjective-to-propert y mappin g i n a 
prio r  trials. '  Klibanof f  &  W a x m an (1997 )  use d a  simila r  de -
sig n wit h 3-yea r  olds .  The y foun d tha t  3-yea r  old s learne d 
nove l  adjective-to-propert y mapping s i n on e trial ,  i f  th e tes t 
and trainin g object s wer e al l  o f  th e sam e basic-leve l  kind . 
However ,  onl y afte r  first  makin g th e correc t  mappin g withi n 
basic-leve l  categor y wer e 3-year-old s abl e t o t o exten d th e 
mappin g t o situation s wher e th e name d propert y wa s carrie d 
by anothe r  kin d o f  object . 

Thus ,  i n th e experiment s describe d above ,  youn g childre n 
demonstrate d onl y a  limite d abilit y  t o lear n nove l  adjectives . 
However ,  the y wer e give n onl y fairl y  limite d informatio n 
fro m whic h t o comput e th e adjectives '  meaning .  I n particular , 
thei r  trainin g set s di d no t  provid e tigh t  correlation s betwee n 
adjective s an d propertie s acros s differen t  exemplars .  Thes e 
ar e arguabl y presen t  i n real-worl d learnin g situations .  No r  di d 
the y (wit h th e exceptio n o f  Klibanof f  &  W a x m a n ,  1997 )  pro -
vid e th e syntacti c information— a know n coun t  noun—tha t 
clearl y designate s th e nove l  adjectiv e a s somethin g othe r  tha n 
a nam e fo r  a n object . 

The experiment s describe d i n thi s pape r  wer e designe d t o 

'  Usin g a  differen t  design ,  Taylo r  &  Gelma n (1988 )  foun d a  wea k 
effec t  o f  a  nove l  adjectiv e o n objec t  choic e i n 2-yea r  olds .  However , 
thei r  result s di d no t  allo w the m t o conclud e tha t  thei r  subject s ha d 
correctl y learne d adjective-to-propert y mappings . 
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ascertai n whethe r  bot h 36 -  an d 24-mont h old s ca n lear n nove l 
adjective s whe n the y ar e give n ric h syntacti c an d contextua l 
information .  W e tes t  thi s b y 1 )  providin g multipl e example s 
of  adjective-to-propert y mappings ,  an d 2 )  alway s usin g th e 
nove l  adjectiv e wit h a  know n coun t  noun ,  no t  a  pro-form , 
when describin g objects . 

Experiment 1 

We teste d 3-yea r  olds '  abilit y  t o m a p nove l  adjective s t o 
objec t  propertie s whe n the y ar e give n multipl e example s o f 
word-to-propert y matche s acros s differen t  know n objects . 
We predicte d that ,  give n th e covarianc e o f  th e adjectiv e wit h 
th e propert y ove r  multipl e objects ,  an d give n tha t  know n 
noun s wer e use d t o nam e th e objects ,  36-mont h old s woul d 
succee d i n assignin g propert y interpretation s t o nove l  adjec -
tives . 

Method 

Subject s Subject s wer e 2 4 childre n approximatel y 3 6 
month s ol d (Af=36.3 ,  SD=2.5) .  Thre e mor e childre n wer e 
teste d bu t  wer e no t  include d du e t o failur e t o respon d i n 
at  leas t  thre e trials .  Subject s wer e teste d individuall y i n 
Philadelphi a are a daycare s o r  a t  th e Universit y o f  Pennsyl -
vania . 

Materials Each subject received six test trials in which they 
wer e presente d thre e trainin g object s whic h wer e c o m m o n 
toy s (e.g. ,  horse ,  ball ,  car ,  etc.) .  Fo r  a  give n trial ,  al l  thre e 
trainin g object s share d on e salien t  propert y fro m th e follow -
in g se t  o f  si x properties :  covere d i n felt ,  stripe d yellow ,  cov -
ere d i n velcro ,  wrappe d i n thi n wire ,  drille d wit h holes ,  cov -
ere d wit h blu e stars .  Subject s wer e als o show n tw o tes t  ob -
ject s o n eac h trial :  a  Kind-Matche d objec t  an d a  Property -
Matche d object .  Th e Kind-Matche d objec t  wa s fro m th e 
same categor y a s on e o f  th e thre e trainin g object s (e.g. ,  an -
othe r  ball) ,  bu t  wit h a  differen t  salien t  property .  Th e Property -
Matche d objec t  wa s a  c o m m o n to y o f  a  differen t  categor y 
fro m al l  o f  th e trainin g object s o f  tha t  trial ,  bu t  wit h th e sam e 
salien t  propert y a s th e thre e trainin g objects .  Trial s wer e de -
signe d s o tha t  n o tes t  objec t  woul d appea r  mor e tha n onc e 
as th e Property-Matche d objec t  i n th e experiment ,  an d like -
wis e s o tha t  n o tes t  objec t  woul d appea r  mor e tha n onc e a s 
th e Kind-Matche d objec t  i n th e experiment .  Th e trainin g an d 
tes t  object s fo r  eac h trial ,  an d th e orde r  o f  presentatio n withi n 
tria l  ar e show n i n Tabl e 1 . 

Procedur e Subject s wer e teste d individuall y an d wer e ran -
doml y assigne d t o on e o f  tw o conditions :  Adjectiv e an d De -
ictic .  Fo r  eac h tria l  i n bot h conditions ,  th e experimente r  use d 
a Tweet y Bir d puppe t  t o remov e th e thre e trainin g object s on e 
at  a  tim e fro m a  close d containe r  an d giv e the m t o th e subjec t 
t o examine .  I n th e Adjectiv e condition ,  eac h trainin g objec t 
was paire d wit h a  se t  o f  descriptiv e sentences ,  spoke n b y th e 
puppet ,  whic h containe d a  nonsens e adjective .  Th e adjec -
tive s were :  zav ,  stoof ,  rup ,  bisk ,  drin ,  an d prall ;  th e exam -
ple s belo w us e zav .  Th e trainin g sentence s wer e o f  th e form , 
"Loo k a t  thi s za v horsie !  Thi s horsi e i s ver y zav. "  Afte r  th e 
thre e trainin g object s wer e presente d t o th e subject ,  th e pup -
pet  woul d say ,  "See ,  thes e thing s ar e al l  zav, "  whil e indicat -
in g th e thre e trainin g objects .  Th e experimente r  woul d the n 
sho w th e subjec t  th e tw o tes t  object s sid e b y side ,  an d ask . 

"Loo k a t  thes e tw o things .  Ca n yo u giv e Tweet y Bir d th e za v 
one ? Ca n yo u sho w Tweet y Bir d whic h o f  thes e tw o thing s 
i s z a v T Th e left-righ t  orde r  o f  th e tes t  object s (Property -  vs . 
Kind-Matched )  wa s random .  A  respons e wa s recorde d i f  th e 
subjec t  picke d u p o r  pointe d t o on e o f  th e tw o tes t  objects .  I f 
th e subjec t  chos e th e objec t  tha t  ha d th e sam e propert y a s th e 
trainin g objects ,  a  Property-Matche d respons e wa s recorded . 
I f  th e subjec t  chos e th e objec t  tha t  wa s o f  th e sam e basic-leve l 
kin d o f  th e las t  trainin g object ,  a  Kind-Matche d respons e wa s 
recorded .  I f  subject s faile d t o respond ,  th e question s wer e 
repeate d fo r  u p t o a  tota l  o f  thre e times .  I f  n o respons e wa s 
obtaine d afte r  th e thir d attempt ,  a  non-respons e wa s recorded . 
A Bot h respons e wa s recorde d i f  th e subjec t  selecte d bot h ob -
jects .  Th e sentence s i n eac h tria l  use d a  differen t  nonsens e 
adjective . 

I n th e Deicti c conditio n th e thre e trainin g object s wer e 
paire d wit h sentence s tha t  di d no t  contai n a n adjectiv e o r  th e 
name o f  th e objec t  an d wer e o f  th e form ,  "Loo k a t  this!" , 
or ,  " W o w !  Here' s somethin g else! "  Afte r  th e thre e trainin g 
object s wer e presente d t o th e subject ,  th e puppe t  woul d say , 
"Loo k a t  al l  thes e things!" ,  whil e indicatin g th e thre e trainin g 
objects .  Th e experimente r  woul d the n sho w th e subjec t  th e 
tw o tes t  objects ,  sid e b y side ,  an d ask ,  " N o w yo u giv e Tweet y 
Bir d something. "  Response s wer e recorde d i n th e sam e wa y 
as i n th e Adjectiv e condition .  Thi s conditio n wa s include d 
t o ascertai n i f  an y effect s foun d i n th e Adjectiv e conditio n 
coul d b e ascribe d t o respons e biases .  W e expecte d tha t  sub -
ject s woul d respon d a t  chanc e i n thi s condition ,  o r  perhap s 
sho w a  predominanc e o f  Kind-Matche d responses . 

Ther e wer e fou r  differen t  tria l  orde r  list s fo r  eac h condi -
tion .  Fo r  th e Adjectiv e condition ,  eac h o f  th e fou r  tria l  orde r 
list s varie d whic h adjectiv e wa s paire d wit h eac h property . 
Trial s wer e designe d s o tha t  th e las t  trainin g objec t  whic h 
was presente d t o th e subjec t  matche d th e categor y o f  on e o f 
th e tes t  objects :  specifically ,  th e on e tha t  di d no t  shar e th e 
salien t  propert y wit h th e thre e trainin g objects . 

Results 

The numbe r  o f  Property-Matche d response s wa s tallie d fo r 
eac h subjec t  an d average d acros s subjects .  (O f  course ,  o n tri -
al s i n whic h subject s chos e bot h tes t  objects ,  th e respons e wa s 
not  counte d a s a  Property-Matche d response. )  I f  subject s be -
have d a t  chanc e i n chosin g th e tes t  object ,  th e mea n numbe r 
of  Property-Matche d response s shoul d b e 3 .  Figur e 1  show s 
mean Property-Matche d respons e fo r  subject s i n th e Adjec -
tiv e an d th e Deicti c conditions .  M e a n Property-Matche d re -
sponse s wa s 4. 4 (5D=1.8 )  an d 2. 9 {SD= \A )  fo r  subject s i n 
th e Adjectiv e an d Deicti c conditions ,  respectively. ^  Subject s 
i n th e Adjectiv e conditio n wer e bette r  tha n chanc e a t  choosin g 
th e tes t  objec t  wit h th e propert y whic h matche d th e trainin g 
items(f(ll)=2.76,/j<.05 .  Subject s i n th e Adjectiv e conditio n 
wer e als o significantl y mor e likel y t o pic k Property-Matche d 
tes t  object s tha n subject s i n th e Deicti c conditio n (f(22)=2.27 , 
p<.Q5 .  Subject s i n th e Deicti c conditio n performe d a t  chanc e 
(f(ll)=.2,ns.) . 

An analysi s b y ite m wa s als o performe d i n whic h eac h 

^One subject ,  whos e chos e n o Property-iVIatche d objects ,  score d 
les s tha n tw o standar d deviation s fro m th e Adjectiv e mean .  I f  thi s 
subjec t  i s  remove d fro m th e analysi s a s a n outlier ,  mea n Property -
Matche d response s i n th e Adjectiv e conditio n i s 4. 8 (SD=7.2) . 
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Tab id : 

Trainin g 

elephan t  bloc k bal l 

car  cu p rabbi t 

bloc k cu p hors e 

elephan t  ca r  fish 

bal l  hors e boa t 

bloc k hors e cu p 

Stimulu s Sets ,  Experiment s I  &  2 

Propert y 

Fi; i  T 

STARS 
WIRE 
VELCRO 
HOLES 
STRIPES 

Test 

car-FEL T bal l -VELCR O 

fish-STARS  rabbit-STRIPE S 

elephant-WIR E horse-HOLE S 

rabbit-VELCR O fish-STRIPES 

block-HOLE S boat-WIR E 

boat-STRIPE S cup-STAR S 

Adjectiv o Deicti c 

Figur e 1 :  Averag e #  o f  Propert y Response s (36-Month-Olds ) 

training-tes t  se t  wa s treate d a s a n ite m an d Property-Matche d 
response s wer e average d acros s th e si x  items .  Chanc e 
Property-Matche d response s fo r  item s i s 6 .  Item s wer e show n 
t o hav e elicite d a  significantl y greate r  numbe r  o f  Property -
Matche d response s tha n woul d b e expecte d b y chanc e i n 
th e Adjectiv e conditio n (M=8.8 ,  SD=1.5 ,  f(5)=4.72 ,  pK.Ol) . 
Property-Matche d response s elicite d b y item s i n th e Deic -
ti c  conditio n wer e a t  chanc e leve l  (A/=5.8 ,  SD=\.l ,  t{5)=.lA , 
ns.) -  Item s i n th e Adjectiv e als o elicite d significantl y mor e 
Property-Matche d response s tha n item s i n th e Deicti c condi -
tio n (r(10)=3.24,/j<.01) . 

Thes e result s sugges t  tha t  childre n o f 
about  36-month s ca n lear n th e meaning s o f  nove l  ad -
jective s fro m ver y fe w exposures .  I t  appear s tha t  experienc e 
wit h multipl e example s o f  consisten t  adjective-to-propert y 
pairing s ove r  object s fro m differen t  categories ,  whe n th e 
adjectiv e modifie s a  coun t  nouns ,  i s  sufficien t  t o allo w 3-yea r 
old s t o lear n th e meaning s o f  adjectives . 

We the n applie d thi s metho d t o 24-mont h ol d children ,  t o 
see i f  supplyin g word-to-propert y invarianc e acros s multipl e 
exemplar s woul d hel p younge r  childre n lear n nove l  adjective s 
as well . 

Experiment 2 

In Experiment 2 we use the same method as in Experiment 1, 
but  wit h 24-mont h ol d children .  Experimen t  2  wa s designe d 
t o tes t  whethe r  24-mont h old s coul d lear n mapping s fro m 
nove l  adjective s t o propertie s whe n th e sam e mappin g i s 
presen t  acros s differen t  exemplars . 

M e t h o d 

Subjects Subjects were 24 children approximately 24 
month s o f  ag e (M=24.1 ,  S D = \ A ) .  Fiv e mor e childre n wer e 
teste d bu t  wer e no t  include d du e t o failur e t o respon d i n a t 
leas t  thre e o f  th e trials .  Subject s wer e teste d individuall y i n 
Philadelphi a are a daycare s o r  a t  th e Universit y o f  Pennsylva -
nia . 

Materials The materials were identical to those used in Ex-
perimen t  1 ,  excep t  tha t  thre e objec t  type s wer e replace d wit h 
ne w objects .  Al l  rabbit s wer e replace d wit h pigs ,  al l  boat s 
wer e replace d wit h monkeys ,  an d al l  fish  wer e replace d wit h 
kangaroos .  Th e object s whic h wer e replace d wer e poorl y fea -
ture d plasti c san d molds ,  whic h pilo t  studie s wit h 24-mont h 
old s showe d wer e somewha t  difficul t  t o identify .  Th e object s 
whic h replace d the m di d no t  hav e thi s problem .  Th e within -
tria l  presentatio n orde r  o f  th e object s i s identica l  t o tha t  o f  Ex -
perimen t  1  (se e Tabl e 1) ,  bu t  wit h th e rabbits ,  boats ,  an d fish, 
replace d wit h pigs ,  monkeys ,  an d kangaroos ,  respectively . 

Procedur e Th e procedur e wa s th e sam e a s th e on e use d i n 
Experimen t  1 ,  wit h th e followin g exceptions .  Fo r  eac h trial , 
befor e th e subjec t  wa s presente d th e trainin g objects ,  the y 
wer e shown ,  an d allowe d t o pla y with ,  al l  five  trainin g an d 
tes t  object s fo r  tha t  trial .  Pilo t  studie s suggeste d tha t  subjects ' 
initia l  encounte r  wit h th e object s attract s thei r  attentio n awa y 
fro m th e puppet' s descriptio n o f  th e object s durin g trainin g 
and th e experimenter' s request s durin g testing ,  resultin g i n 
hig h rate s o f  non-responses .  Th e brie f  pre-trainin g exposur e 
perio d familiarize s th e subjec t  t o al l  th e object s i n th e trial . 

I n addition ,  subject s w h o wer e teste d i n daycare s durin g 
pilo t  studie s ofte n di d no t  respon d t o th e puppe t  o r  th e experi -
menter .  Therefore ,  on e o r  tw o day s befor e th e experimen t  wa s 
carrie d out ,  th e experimente r  woul d pla y wit h th e subject s i n 
a grou p wit h thei r  peers .  Thi s interactio n allowe d th e subject s 
t o becom e comfortabl e wit h th e experimenter ,  an d the y wer e 
much mor e responsiv e durin g th e experiment .  Subject s w h o 
came int o th e la b di d no t  receiv e thi s pre-experimentplay ,  bu t 
at  leas t  on e paren t  wa s i n th e testin g roo m wit h them . 

Results 

Because there were many non-responses in Experiment 2, 
th e mea n numbe r  o f  Property-Matche d response s pe r  sub -
ject s wa s no t  a n appropriat e measure ,  a s i t  wa s i n Experi -
ment  1 .  Instead ,  differenc e score s wer e compute d fo r  eac h 
subjec t  b y scorin g Property-Matche d response s a s 1 ,  Kind -
Matche d response s a s -1 ,  an d summin g thes e scores ;  non -
response s an d Bot h response s wer e score d a s 0 .  Chanc e per -
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formanc e shoul d thu s yiel d a  m e a n differenc e scor e o f  0 .  Pos -
itiv e differenc e score s indicat e subject s preferre d Property -
Matche d responses ,  negativ e score s indicat e the y preferre d 
Kind-Matche d responses .  M e a n differenc e score s wer e 1. 7 
(5D=I.9 )  an d -. 5 (SD=2.6 )  fo r  subject s i n th e Adjectiv e an d 
Deicti c condition ,  respectively .  Figur e 2  show s th e differenc e 
score s fo r  subject s i n Experimen t  2  a s wel l  a s th e dat a fo r 
subject s i n Experimen t  1  replotte d a s differenc e score s fo r 
comparison. ' 

i  i 

H U>^ . 

36-Monlh-OICI S 24.Month-Old > 

Figur e 2 :  Differenc e scores ;  Expts .  1  &  2 

Subjects in the Adjective condition were significantly more 
likel y t o m a k e Property -  vs .  Kind-Matche d response s tha n 
woul d b e predicte d b y chanc e (f(ll)=3.08 ,  p<.05) .  Sub -
ject s i n th e adjectiv e conditio n als o m a d e mor e Property -  vs . 
Kind-Matche d response s tha n subject s i n th e Deicti c condi -
tio n (r(22)=2.34 ,  p< .Q5 .  Subject s i n th e Deicti c conditio n 
wer e a t  chanc e i n thei r  choic e o f  tes t  object s (r(ll)=.66 ,  ns.) . 
However ,  on e subjec t  i n th e Deicti c conditio n produce d a 
differenc e scor e o f  6 ,  whic h i s  beyon d tw o standar d devia -
tion s fro m th e mean .  I f  thi s subjec t  i s  treate d a s a n outlie r 
and removed ,  the n subject s i n th e Deicti c conditio n sho w a 
tren d toward s a  Kind-Matche d preferenc e (M=-1.09 ,  S D = 1.7 , 
f(10)=2.13,p=.059) . 

A n analysi s b y item s showe d tha t  m e a n differenc e score s 
fo r  item s i n th e Adjectiv e conditio n wa s 3. 3 (5£)=4.4) ,  an d 
i n th e Deicti c conditio n wa s - 1 (5D=2.19) .  Th e item s anal -
ysi s showe d tha t  ther e wa s a  tren d toward s item s elicitin g a 
greate r  numbe r  o f  Property-Matche d response s i n th e Adjec -
tiv e conditio n tha n woul d b e predicte d b y chanc e (r(5)=1.87 , 
p=.06 ,  one-tailed) .  T h e ite m effec t  i s  no t  a s stron g a s i t  wa s 
i n Experimen t  1 ,  however ,  al l  item s bu t  on e elicite d mor e 
Property-Matche d response s tha n Object-Matche d responses : 
th e se t  o f  object s covere d i n velcr o wa s th e onl y se t  t o elici t 
mor e Object-Matche d response s tha n Property-Matche d re -
sponses .  Th e velcr o se t  wa s als o th e se t  i n Experimen t  1  tha t 
elicite d th e fewes t  numbe r  o f  Property-Matche d response s i n 
th e Adjectiv e condition .  W h e n th e ite m analysi s wa s per -
forme d wit h thi s ite m removed ,  th e ite m effec t  wa s signifi -
can t  (r(4)=3.87 ,  p< .05) .  Item s als o tende d t o elicite d mor e 
Property -  vs .  Kind-Matche d response s i n th e Adjectiv e con -
ditio n tha n i n th e Deicti c conditio n {t{\0)=2.\7,p<.05 ,  one -

tailed) .  Finally ,  item s elicite d chanc e performanc e i n th e De -
icti c conditio n (r(5) = 1.18 ,  ns.) . 

Thes e result s sho w that ,  lik e 36-mont h olds ,  24-mont h 
old s ca n us e th e invarianc e o f  th e word-to-propert y mappin g 
acros s multipl e object s t o lear n th e meaning s o f  nove l  adjec -
tives .  I n addition ,  ther e i s som e indicatio n tha t  24-month-ol d 
subject s prefe r  t o chos e test-objecl s tha t  matc h th e th e las t 
kind  o f  objec t  the y sa w durin g training ,  i n th e absenc e o f  a n 
adjectiv e an d noun." *  I n th e followin g discussion ,  w e develo p 
a proposa l  o f  adjectiv e learnin g tha t  tie s togethe r  thes e result s 
wit h th e previou s findings  i n th e literature . 

General Discussion 

As we mentioned in introductory remarks, prior experimental 
wor k ha s no t  accounte d fo r  earl y adjectiv e learning .  I n gen -
eral ,  childre n fai l  t o demonstrat e i n th e laborator y whateve r 
capacitie s ar e responsibl e fo r  thei r  succes s i n rea l  life ,  a s man -
ifeste d i n thei r  productiv e adjectiva l  vocabulary .  S o m e exper -
imenta l  succes s ha s bee n achieve d b y W a x m an &  Marko w 
(1997 )  an d Klibanof f  &  W a x m an (1997 )  b y showin g toddler s 
severa l  object s tha t  ar e al l  withi n a  singl e basi c kind ,  e.g. , 
horses ,  bu t  whic h var y o n a  singl e propert y dimension ,  e.g. , 
texture ,  accompanie d b y a  sentenc e designe d t o cu e th e cat -
egor y ("Thi s i s a  za v one") .  However ,  wit h 2-yea r  old s gen -
eralizatio n ha s bee n limite d t o ne w target s o f  th e kin d first 
modele d (i.e. ,  t o ne w horse s tha t  instantiat e th e property) .  I n 
th e presen t  studies ,  w e successfull y taugh t  two -  an d three -
yea r  old s ne w adjective s b y enrichin g th e inpu t  informatio n 
i n tw o ways .  First ,  takin g advantag e o f  thes e children' s broa d 
knowledg e o f  basi c leve l  kinds ,  w e instantiate d th e propert y 
acros s severa l  o f  these .  Second ,  w e improve d th e linguisti c 
informatio n b y explicitl y  labellin g eac h kin d ("Thi s i s a  za v 
horsie.. .  Thi s i s a  za v car") .  Unde r  thes e presentatio n condi -
tions ,  th e mappin g betwee n propert y an d nonsens e adjectiv e 
generalize d acros s kinds . 

I t  i s  no t  surprisin g t o discove r  tha t  novice s ar e aide d b y 
multipl e exemplars ;  tha t  is ,  b y cross-situationa l  observation . 
Multipl e exposure s woul d see m t o b e especiall y usefu l  fo r 
thes e youngster s for ,  a s w e kno w (Markman ,  1990) ,  i n thi s 
age rang e the y hav e t o fight  of f  a  stron g "objec t  bias. "  Thi s i s 
a tendenc y t o assum e tha t  an y ne w wor d label s th e tige r  rathe r 
tha n hi s stripes ,  hi s temperment ,  hi s growl ,  o r  indee d an y sin -
gl e trait .  I t  stand s t o reaso n tha t  the y wil l  b e aide d i f  th e 
tigers ,  th e horses ,  th e cows ,  c o m e an d g o acros s successiv e 
scene s whil e som e propert y o f  eac h remain s constant .  Ye t  i n 
th e Deicti c conditio n o f  th e presen t  experiments—whic h ex -
hibite d jus t  suc h situationa l  constancies — toddler s wer e no t 
tempte d t o extrac t  propert y representation s (Figur e 2) .  Cross -
situationa l  observatio n appear s t o b e a  necessar y bu t  no t  a 
sufficien t  conditio n fo r  overcomin g th e objec t  bia s s o a s t o ex -
trac t  a  propert y representatio n o f  th e passin g scene .  Thi s find-
in g fits  wit h severa l  collatera l  studie s o f  wor d learnin g (Gleit -
m an an d Gillette ,  1995 ;  Gillett e e t  al ,  forthcoming )  whic h 
demonstrat e tha t  eve n whe n th e subject s ar e adults ,  learnin g 
of  word s othe r  tha n noun s vi a cross-situationa l  informatio n 

^Al l  th e reporte d result s fro m Experimen t  1  hol d whe n th e sam e 
analyse s ar e performe d usin g differenc e score s instea d o f  absolut e 
number  o f  Property-Matche d responses . 

Of  course ,  i n thi s experimen t  Kind-Matche d test-object s ar e 
als o propert y /mismatche d objects ;  thus ,  a n overal l  Kind-Matche d 
preferenc e could ,  i n fact ,  b e a  preferenc e t o choos e test-object s 
whic h diffe r  acros s propertie s fro m training-objects ,  i n th e Deicti c 
condition . 
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alon e i s extremel y difficult ,  inefficient ,  an d error-prone .  I n 
strikin g contrast ,  cross-situationa l  informatio n i s efficientl y 
used whe n th e linguisti c informatio n i s simultaneousl y en -
riched :  whe n th e ne w wor d appear s i n a  know n structur e (fo r 
th e origina l  demonstratio n o f  suc h a n effect .  Brown ,  1957) . 

Consisten t  wit h suc h findings,  ou r  youn g S s becam e suc -
cessfu l  adjectiv e learner s jus t  whe n th e proble m wa s pose d 
i n th e presenc e o f  a  ful l  noun-phrase :  "Here' s a  za v horse " 
(Figur e 2) .  A t  first  glance ,  thi s seem s puzzling .  Afte r  all , 
thi s linguisti c structur e doesn' t  see m al l  tha t  differen t  fro m 
th e structur e i n "Here' s a  za v one, "  a s use d i n man y prio r 
adjective-learnin g studies .  Th e differenc e become s mor e ob -
viou s whe n relate d t o anothe r  bod y o f  fact s abou t  th e tim e 
cours e o f  languag e learning :  Learnin g t o bin d pronoun s t o 
thei r  referent s i s on e o f  th e mos t  ticklis h tas k infant s face ,  an d 
deficit s ar e see n throug h th e earl y schoo l  years .  Th e crucia l 
innovatio n i n ou r  stud y wa s t o structurall y exhibit ,  i n a  lex -
icall y ful l  nou n phrase ,  tha t  th e require d interpretatio n wa s 
some modifie r  (henc e property )  o f  th e objects ,  thu s exclud -
in g th e favore d nomina l  interpretations .  I n recen t  follow-u p 
wor k (Mint z an d Gleitman ,  forthcoming )  w e hav e foun d tha t 
toddler s d o no t  succee d i n adjectiv e learnin g whe n pronoun s 
ar e use d wit h nove l  adjective s instea d o f  objec t  names ,  eve n 
usin g th e ric h cross-exempla r  trainin g tha t  succeede d i n Ex -
periment s 1  &  2 . 

Most  generally ,  then ,  thi s wor k fits  int o a n emergin g pic -
tur e o f  languag e acquisitio n tha t  explain s th e child' s accom -
plishment s i n term s o f  layer s o f  informatio n tha t  becom e 
availabl e i n sequenc e a s a  consequenc e o f  solvin g part s o f 
th e learnin g proble m (rathe r  than ,  fo r  example ,  a s a  conse -
quenc e o f  conceptua l  change s i n th e learner s themselves) .  A t 
th e first  ste p o f  thi s incrementa l  learnin g procedure ,  novice s 
hav e n o informatio n othe r  tha n thei r  natura l  way s o f  organiz -
in g th e worl d a s thes e ca n b e mappe d agains t  wor d use .  Tha t 
is ,  i n th e initia l  knowledg e state ,  the y ca n acquir e a  smal l 
stoc k o f  concret e noun s base d o n tw o couple d facts .  Th e 
first  o f  thes e i s conceptua l  (the y ca n conceive ,  e.g. ,  o f  ele -
phants )  an d th e secon d i s th e plausibl e condition s fo r  mak -
in g referenc e ("elephant "  i s mor e likel y t o b e uttere d i n th e 
presenc e o f  elephant s tha n o f  rhinoceroses) .  Thi s first  learn -
in g i s limite d t o favore d representation s (Markman' s objec t 
bias )  o f  concret e (i.e. ,  directl y observable )  basi c leve l  object s 
(Gillett e e t  al ,  forthcoming) .  Th e earl y nou n learnin g no w 
serve s a s a  scaffol d o n whic h childre n buil d a  rudimentar y 
representatio n o f  th e phras e structur e o f  th e inpu t  languag e 
(Fisher ,  Hall ,  Rakowitz ,  an d Gleitman ,  1994 ;  Fisher ,  1996) , 
enablin g th e learnin g o f  word s fro m non-nomina l  categories . 
Specifically ,  i n th e presenc e o f  phras e structur e knowledg e 
th e learner s ca n wor k bac k an d fort h betwee n thei r  represen -
tation s o f  th e worl d an d thei r  implici t  knowledg e o f  ho w thes e 
ar e linke d t o informatio n -  selectiona l  an d syntacti c -  tha t 
i s  displaye d acros s th e inpu t  sentenc e (Pinker ,  1984 ;  Landa u 
and Gleitman ,  1985) .  I n th e presen t  experiment ,  w e wer e abl e 
t o mode l  adjectiv e learnin g i n ou r  youn g subject s b y allow -
in g the m t o leverag e thei r  hard-wo n knowledg e o f  th e nou n 
phras e i n th e servic e o f  thi s task . 
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