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T h e Acquisitio n o f  Japanes e N u m e r a l  Classifier s 

-Linkag e Be twee n Grammat i ca l  F o r m s a n d Conceptua l  Categories -

Kasumi  Yamamot o (kasumi@mit.edu ) 
I>epartmen t  o f  Foreig n Language s an d Literatures ,  Massachusett s Institut e o f  Technology ; 

7 7 Massachusett s Avenue ,  Cambridge ,  M A 0213 9 

F r a n k Kei l  ( f c k l @ c o m e l l . e d u ) 

E)epartmen t  o f  Psychology ,  Cornel l  University ; 
Ithaca ,  N Y 1485 3 

Abstrac t 

This study examined the acquisition of Japanese numeral 
classifier s i n Japanes e preschoo l  children ,  age s 3  t o 6 ,  wit h a 
primar y emphasi s o n developin g comprehensio n ability .  Numera l 
classifiers ,  whic h exis t  i n a  larg e numbe r  o f  Asia n languages ,  ar e a 
grou p o f  morpheme s tha t  usuall y occu r  adjacen t  t o quantit y 
expressions .  Th e selectio n o f  numera l  classifier s i s determine d b y 
th e inheren t  semanti c propertie s o f  th e nou n whos e quantit y i s 
bein g specified ,  suggestin g tha t  developin g pattern s o f 
comprehensio n shoul d b e linke d t o underlyin g pattern s o f  semanti c 
and conceptua l  development .  Previou s researc h claim s tha t 
childre n acquir e certai n distributiona l  pattern s ver y earl y bu t  tha t 
th e acquisitio n o f  th e semanti c syste m i s a  ver y slo w process .  W e 
argu e instea d that ,  differen t  technique s an d stimulu s contras t  set s 
revea l  a  muc h greate r  sensitivit y t o semanti c relation s i n youn g 
childre n tha n wa s previousl y considere d possible .  Reason s fo r  th e 
apparen t  slownes s i n classifie r  acquisitio n ar e als o discusse d a s ar e 
th e broade r  implication s fo r  relation s betwee n grammatica l  an d 
conceptua l  development . 

Introduction 

Many language s throughou t  th e worl d hav e grammatica l 
system s tha t  requir e a  linkag e betwee n abstract ,  generativ e 
conceptua l  categorie s an d grammatica l  forms .  Thes e 
abstrac t  categorie s ca n hav e a n indefinitel y larg e numbe r  o f 
subcategories ,  thu s th e categor y o f  fla t  two-dimensiona l 
object s include s no t  onl y familia r  su b categorie s lik e sheet s 
of  pape r  an d leaves ,  bu t  als o indefinitel y nove l  categorie s 
tha t  confor m t o th e abstrac t  structura l  description .  Relation s 
betwee n suc h categorie s an d grammatica l  form s ca n ofte n 
be elaborat e an d mult i  layere d i n th e numerica l  classifie r 
system s o f  som e languages .  I n thes e studies ,  w e as k h o w 
developin g pattern s o f  languag e comprehensio n an d 
productio n fo r  numerica l  classifler s i n Japanes e migh t  hel p 
us understan d link s t o pattern s o f  semanti c an d conceptua l 
developmen t  fo r  categorie s whos e level s o f  abstractio n 
migh t  see m t o b e fa r  beyon d th e cognitiv e capacitie s o f 
preschoo l  children .  Grammatica l  structur e m a y to p int o 
implici t  conceptua l  structure s o f  hig h degree s o f 
abstractnes s an d complexity ;  an d the y m a y d o s o i n way s 

that ,  earl y i n development ,  g o fo r  beyon d thos e see n i n 
explici t  reports .  A  centra l  questio n i n thi s researc h i s 
therefor e whethe r  a n emergin g competenc y i n gramma r 
accesse s an d perhap s act s a s a  scaffol d fo r  conceptua l 
distinction s tha t  ar e otherwis e unavailabl e t o th e youn g 
children . 

Th e numera l  classifier s ar e a  grammatica l  syste m tha t 
reflect s h o w languag e speaker s categoriz e object s durin g 
enumeration .  Syntacticall y the y occu r  a s a  grou p o f 
morphemes tha t  ar e usuall y adjacen t  t o quantit y expressions . 
The selectio n o f  numera l  classifier s i s  determine d b y th e 
inheren t  semanti c feature s o f  th e nou n whos e quantit y i s 
bein g characterized .  I n Japanese ,  th e followin g thre e 
structure s ar e typica l  numera l  classifie r  constructions ,  wit h 
th e classifie r  i n th e examples ,  -ma/ ,  referring  t o flat  an d two -
dimensiona l  object s suc h a s paper ,  cloth ,  leave s etc . 

kami o ni^mai kat-ta 
pape r  OBJ .  two-C L buy-PAS T 

'(I )  bough t  tw o sheet s o f  paper. ' 

kami ni^mai o kat-ta 
pape r  two-C L OBJ .  buy-PAS T 

ni-mai no kami o kat-ta 
two-C L G E N.  pape r  OBJ .  buy-PAS T 

(All three examfdes have basically the same meaning.) 

There are approximately 150 Japanese numeral classifiers of 
whic h roughl y 3 0 ar e i n frequen t  dail y us e (Downin g 1984) ; 
but  i n odie r  Asia n languages ,  numera l  classifier s hav e a n 
eve n mor e extensiv e distribution .  A d a m s an d Conkli n 
(1973 )  foun d 3 7 Asia n language s wit h numera l  classifier s 
and argue d tha t  animac y an d shap e an d functio n wer e 
critica l  semanti c feature s i n mos t  o f  them .  Othe r  languag e 
group s wit h classifie r  system s sho w simila r  pattern s (Croft , 
1994) .  Ther e has ,  however ,  bee n fa r  les s wor k 
systematicall y comparin g thos e aspect s o f  shape ,  animacy , 
and functio n tha t  ar e categorize d wit h classifiers .  Thus ,  w e 
do no t  ye t  kno w i f  ther e ar e imiversa l  constraint s o n th e 
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sort s o f  categorie s s o employed .  Studie s o n th e earl y origin s 
of  classifier s ar e therefor e o f  specia l  interes t  a s th e earlies t 
form s acros s language s migh t  converg e t o yiel d a  c o m m o n 
framework ;  an d th e developmenta l  pattern s migh t  brin g an y 
possibl e constraint s int o reUe f  muc h a s the y appea r  t o d o fo r 
aspect s o f  grammatica l  knowledge . 

ammate inanimat e 
[tsu ] 

human 

[-ri/nin ] 

A 

anima l 

[hiki ] concret e obj . 

[-ko] 

abstrac t  obj . 

[hiki ]  [too ]  [ w a ] 

shap e specifi c functiona l 

smal l  larg e 

animal s animal s 
insect s 

bird s 

[-hon ]  [-mai ]  [-ko ]  [dai ]  [soo ]  [-ki ] 

I D 2 D 3 D car s boat s airplane s 
machine s 

Figur e 1 .  Japanes e Numera l  Qassifie r  Syste m 

I n Japanese ,  classifier s ar e divide d int o tw o majo r 
categorie s o f  animat e an d inanimat e (se e Figur e 1) .  Animat e 
classifier s ar e furthe r  divide d int o tw o sub-categories : 
classifier s fo r  h u m a n being s an d classifier s fo r  animals . 
Inanimat e classifier s ar e als o divide d int o tw o categories , 
wit h classifier s fo r  concret e object s an d classifier s fo r 
abstrac t  objects .  Finally ,  concret e objec t  classifier s ar e 
divide d int o tw o categories :  shap e specifi c  classifier s an d 
functiona l  (non-shap e specific )  classifiers .  Shape-specifi c 
classifier s hav e a  broa d semanti c field ,  referrin g no t  onl y t o 
inanimat e concret e objects ,  bu t  als o plant s an d natura l 
substance s whe n the y hav e a  soli d shap e lik e a n icicle . 

Sinc e a  dassifier' s  us e depend s o n it s referents '  attributes , 
pattern s o f  acquisitio n o f  classifier s hav e ofte n bee n 
discusse d a s providin g a  potentiall y  importan t  sourc e o f 
informatio n abou t  underlyin g pattern s o f  semanti c an d 
conceptua l  developmen t  (Adam s an d Conkli n 1973 ,  Clar k 
1977 .  Kokurits u K o k u g o Kenkyush o 1983 ,  Crai g 1986 , 
Carpente r  1987 ,  Matsumot o 1987) .  Yet ,  despit e th e stron g 
interes t  i n numera l  classifie r  syste m an d it s  relatio n t o 
cognitiv e development ,  onl y fou r  language s hav e bee n 
investigate d i n term s o f  th e acquisitio n o f  numera l 
classifiers :  Japanes e (Sanches,1977 ;  Kokurits u Kokug o 
Kenkyusho ,  1983 ;  Matsumoto ,  198 5 a  b  an d 1987 ;  an d 
Uchida ,  1992) ,  Mandari n (Erbaugh ,  1986 ;  Fang ,  198 5 an d 
H u,  1993) ;  Tha i  (Gandou r  e t  al. ,  198 4 an d Carpenter , 
1991) ,  an d Korea n (Lee ,  1994) . 

Cros s linguisticall y childre n ca n acquir e th e syntacti c 
construction s o f  numera l  classifie r  phrase s ver y earl y o n (a s 
youn g a s 2  years) ;  bu t  th e acquisitio n o f  a  correspondin g 
semanti c syste m seeme d t o b e a  m u c h slowe r  process . 
Childre n firs t  acquir e a  genera l  classifie r  a s a  plac e holde r 
and overus e i t  fo r  an y referents ,  a  tendenc y tha t  persist s i n 
m u ch olde r  children .  Pin-pointin g th e precis e acquisitio n 
orde r  o f  specifi c  classifier s i s  difficult ,  bu t  i n general , 

animat e classifier s emerg e first .  I n additio n t o a  somewha t 
unclea r  developmen t  patter n o f  classifie r  acquisition ,  certai n 
discrepancie s see m t o occu r  betwee n recen t  researc h i n 
cognitiv e developmen t  an d wor k o n classifie r  acquisition .  I n 
othe r  area s o f  cognitiv e developmen t  youn g childre n ar e 
see n a s usin g comple x concept s i n a  flexibl e an d productiv e 

manner .  T w o an d a  half-year -
old s ca n overloo k perceptua l 
appearanc e i n favo r  o f  categor y 
membershi p whe n appropriat e 
(Gehna n an d Coley ,  1990) ;  an d 
induction s abou t  wor d meanin g 

ar e guide d b y knowledg e o (  tw o 
majo r  ontologica l  categorie s -
objec t  an d substanc e (Soja , 
Care y an d Spelk e 1991) .  Mor e 
recently ,  childre n w h o ar e jus t 
at  th e d a w n o f  languag e 
acquisition ,  1 8 months ,  see m t o 
understan d suc h globa l 
conceptua l  categorie s a s 
animal s an d vehicle s (Mandler , 
Mauer  an d M c D o n o u g h 1991). 
Ther e ar e als o impressiv e earl y 

conceptua l  competencie s i n th e acquisitio n o f  nou n classe s 
tha t  ca n fill  simila r  semanti c role s a s numera l  classifiers .  I n 
Sesotho ,  a  Bant u languag e i n Sout h Africa ,  childre n ca n 
mar k agreemen t  productivel y wit h demonstrative s an d 
possessive s a t  ag e 2  an d ca n mar k mos t  o f  th e noun s 
appropriatel y a t  ag e 3  (Demuth ,  1987) .  I n French ,  childre n 
first  us e noun s withou t  article s an d whe n the y star t  usin g 
article s childre n mak e enormou s gende r  agreemen t  errors , 
but  b y ag e 3  childre n ca n assig n prope r  article s t o noun s 
most  o f  th e tim e (Qark ,  1985) .  I n Spanish ,  childre n ca n 
maste r  gender-markin g an d gender-agreemen t  befor e the y 
ar e 4  year s ol d (Perez-Pereira ,  1991) .  I n German ,  3  yea r 
old s sho w virtuall y n o error s i n pronou n us e i n connectio n 
wit h th e natural-gende r  rul e (Mills ,  1986) . 

Th e literatur e o n th e acquisitio n o f  numera l  classifier s 
therefor e doe s no t  see m t o fi t  wel l  wit h othe r  wor k o n 
semanti c an d conceptua l  development .  W e se e n o reaso n fo r 
assumin g tha t  eithe r  th e conceptua l  complexit y o f  th e 
classifie r  categorie s o r  th e grammatical  complexitie s o f  thei r 
usag e shoul d caus e childre n t o b e unabl e t o lin k u p gramma r 
and conceptua l  structur e unti l  wel l  int o middl e childhood . 
Instead ,  th e apparen t  developmenta l  dela y m a y b e occurrin g 
fo r  a  ver y differen t  reaso n tha t  i n th e en d wil l  reveal ,  almos t 
paradoxicall y surprisingl y sophisticate d an d abstrac t 
linkage s betwee n grammatica l  an d conceptua l  structure s i n 
ver y yoim g children .  Th e dela y m a y b e cause d b y th e fault y 
assumptio n tha t  failure s wit h lowe r  leve l  categorie s entail s 
failure s wit h highe r  leve l  ones .  W e predic t  tha t  youn g 
childre n ca n easil y conceptualiz e categorie s i n numera l 
classifie r  system s an d lin k the m t o grammatica l  forms . 
Previou s researc h m a y hav e underestimate d children' s 
abilit y t o acquir e numera l  classifie r  syste m accuratel y 
becaus e th e conclusion s ar e al l  draw n fro m children' s 
productio n dat a I n thi s stud y w e focu s primaril y o n 
children' s comprehensio n o f  numera l  classifiers .  Thus ,  bot h 
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an excessiv e focu s o n productio n task s an d misleadin g 
assumption s abou t  eas e o f  categorizatio n a t  differen t  level s 
of  abstraction s m a y hav e create d a n illusio n o f  length y 
developmen t  fo r  classifiers . 

I n th e studie s tha t  follo w w e teste d 1 1 numera l  classifier s 
tha t  ar e i n frequen t  dail y us e an d tha t  hav e bee n teste d i n 
productio n research .  Thi s enable d a  direc t  compariso n 
betwee n productio n an d comprehensio n ability .  Th e 1 1 
classifier s ar e fro m fou r  differen t  categories ;  a  classifie r 
-rUni n fo r  a  huma n bein g {-r i  i s  use d t o coun t  u p t o 2  an d i f 
th e numbe r  i s mor e tha n two ,  -ni n i s used .  Ther e ar e othe r 
human classifier s bu t  -ri/ni n i s use d mos t  commonl y an d ca n 
be considere d a s a  defaul t  h u m a n classifier) ;  thre e anima l 
classifier s -hiki ,  -to o an d -w a {-w a i s use d fo r  birds ,  -to o i s 
use d fo r  animal s whic h ar e large r  tha n huma n beings ,  an d 
-hik i  i s  use d fo r  animal s whic h ar e no t  referre d t o wit h -w a 
and -to o an d i s als o use d t o coun t  animal s i n general) ;  thre e 
shape-specifi c  classifiers ,  -hon ,  -mai ,  an d -k o (-ho n i s use d 
fo r  on e dimensiona l  concret e objects ,  -ma i  i s use d fo r  tw o 
dimensiona l  object s an d -k o i s use d fo r  dire e dimensiona l 
objects ,  howeve r  -k o i s increasingl y use d a s a  defaul t 
concret e inanimat e classifier) ;  thre e functiona l  classifier s 
-dai ,  -soo ,  -k i  (-da i  i s  use d fo r  machine s includin g cars ,  T V s 
and such ,  -so o i s use d fo r  boats ,  an d -k i  i s  use d fo r 
airplanes) ;  an d a  defaul t  inanimat e classifie r  -ts u (-ts u i s use d 
fo r  almos t  al l  kin d o f  inanimat e entities ,  bot h concret e an d 
abstract ,  howeve r  specifi c  classifier s ten d t o b e use d a s lon g 
as object s bein g counte d mee t  th e criteri a o f  thos e specifi c 
classifiers) .  W e teste d th e comprehensio n o f  numera l 
classifier s unde r  tw o differen t  condition s usin g th e point-to -
a-pictur e task .  I n Experimen t  1 ,  classifier s fro m differen t 
domain s wer e compared ,  an d i n Experimen t  2 ,  classifier s 
fro m th e sam e domain s wer e compared . 

Experiment 1 

Metho d 

O ne hundre d fifty-seven  childre n (age s 3 ,  4  an d 5 )  fro m 
thre e Japanes e daycar e center s participate d i n th e 
experiment .  Experimen t  1  ccxisiste d o f  fou r  conditions .  Fo r 
eac h condition ,  1 2 cards ,  eac h containin g thre e picture s wer e 
prepared .  I n Experimen t  1 ,  numera l  classifier s fro m 
differen t  domain s wer e teste d agains t  eac h other .  Therefor e 
th e contrast s amon g classifier s wer e maximized ,  suc h a s 
anima l  classifier s vs .  shap e classifier s vs .  functiona l 
dassifiers . 

The experimente r  explaine d t o th e chil d tha t  the y wer e 
goin g t o pla y a  point-to-a-pictur e game .  Th e rul e wa s tha t 
th e experimente r  woul d coun t  th e item s i n on e o f  thre e 
picture s i n a  card ,  the n th e chil d ba d t o find  ou t  whic h 
pictur e th e experimente r  counte d an d poin t  t o it .  Afte r  th e 
explanation ,  th e experimente r  place d on e o f  th e card s 
containin g thre e differen t  picture s i n fron t  o f  th e chil d an d 
counte d th e item s i n on e o f  th e thre e pictures .  Th e verba l 
experiment .  Experimen t  1  consiste d o f  fou r  conditions .  Fo r 
eac h condition ,  1 2 cards ,  eac h containin g thre e picture s wer e 
prepared .  I n eac h pictur e ther e wer e tw o instance s o f  th e 
same item .  I n Experimen t  1 ,  numera l  classifier s fro m 
differen t  domain s wer e teste d agains t  eac h other .  Therefor e 

th e contrast s amon g classifier s wer e maximized ,  suc h a s 

anima l  classifier s vs .  shap e classifier s vs .  functiona l 
classifiers . 

Th e experimente r  explaine d t o th e chil d tha t  the y wer e 
goin g t o pla y a  point-to-a-pict w e  ̂ ame .  Th e rul e wa s tha t 
th e experimente r  woul d coun t  th e item s i n on e o f  thre e 
picture s i n a  card ,  the n th e chil d ha d t o find  ou t  whic h 
pictiu- e th e experimente r  counte d an d poin t  t o it .  Afte r  th e 
explanation ,  th e experimente r  place d on e o f  th e card s 
containin g thre e differen t  picture s i n fron t  o f  th e chil d an d 
counted  th e item s i n on e o f  th e thre e pictures .  T h e verba l 
was *one-CL ,  two-CL '  suc h a s "is-satsu ,  ni-satsu "  whic h i n 
Englis h mean s "one-(boun d object) ,  two-(boun d objects). " 
Sinc e th e stimulu s utteranc e di d no t  hav e a n actua l  referen t 
mentioned ,  th e chil d ha d t o identif y object s base d o n th e 
classifier . 
Four  t o seve n day s afte r  th e sens e classifie r  conditions ,  th e 
same childre n participate d i n th e nonsens e classifie r 
condition s t o measiu e an y pictur e biases .  Th e procedur e wa s 
identica l  t o th e sens e classifie r  trials ,  bu t  thre e classifier s i n 
eac h tes t  wer e replace d wit h thre e nonsens e words . 

Results 

The numbe r  o f  correc t  response s fo r  eac h classifie r  fro m th e 
fou r  trial s wer e aggregate d i n eac h sens e classifie r  condition . 
Th e bas e rat e wa s determine d base d o n th e nonsens e 
classifie r  results . 

At  ag e 6 ,  al l  th e teste d classifier s ar e interprete d correcd y 
(jx.0005 ,  on e taile d /  test) ,  excep t  fo r  a  classifie r  -k i  fo r 
airplane s (p<.05) .  A t  ag e 5 ,  th e classifier-Â i  i s  no t 
interprete d correctl y whil e th e res t  o f  th e classifier s ar e 
(ps<.000 5 fo r  9  classifier s eaidps<.00 5 fo r  a  bir d classifie r 
-wa.) .  A t  ag e 4 ,  excep t  {oi-ki ,  al l  th e classifier s ar e 
understoo d correctl y (ps<.000 5 fo r  8  classifier s and/?5<.00 5 
fo r  2  classifiers) .  A t  ag e 3 ,  onl y fou r  classifier s ar e 
understoo d cwrectly :  -to o fo r  larg e animal s (p<.0005) ;  -hik i 
fo r  smal l  animal s i n Conditio n 1  (p<.05) ,  -ho n fo r  on e 
dimensiona l  object s (p<.005) ,  an d -r i  fo r  h u m a n being s 
(p<.0005) . 

A n analysi s o f  frequenc y t o chos e correc t  pictur e wit h 
sens e classifie r  ove r  nonsens e classifie r  reveale d tha t  a t  ag e 
4 childre n star t  comprehendin g almos t  al l  th e teste d numera l 
classifiers ,  whic h includ e thre e genera l  classifier s an d eigh t 
specifi c classifier s .  A  classifier-f a fo r  airplane s seem s t o b e 
th e mos t  difficul t  classifie r  fo r  childre n t o comprehen d an d 
correc t  comprehensio n o f  thi s specifi c  classifie r  m a y no t 
occu r  unti l  ag e 6 . 

Eve n a t  ag e 3 ,  childre n star t  differentiatin g a  genera l 
classifie r  -r i  fo r  huma n being s fro m odie r  genera l  classifiers , 
-hik i  fo r  animal s an d -ts u fo r  inanimat e objects .  The y als o 
differentiate d a  classifie r  -to o fo r  larg e animal s an d -ho n fo r 
one dimensiona l  lon g object s fro m othe r  specifi c  classifier s 
teste d together .  W e teste d th e classifie r  -hik i  twice ,  first  a s a 
specifi c  classifie r  fo r  smal l  animal s an d insect s an d th e 
secon d a s a  genera l  classifie r  fo r  animals .  -Hik i  wa s 
differentiate d i n Conditio n 2  b y 3  yea r  old s w h e n i t  wa s 
teste d against-fe ? an d -dai ,  fro m a  concret e objec t  categor y 
and a  functiona l  categor y respectively ,  bu t  i t  wa s no t 

116 1 



Tabl e 1  Mea n Percentag e o f  Correc t  Response s 

3 year s ol d 4 year s ol d 5 year s ol d 6 year s ol d 

Conditio n 1 . (N=68 ) (N=88 ) (N=80 ) (N=72 ) 

Too (Laig e Animal ) 
Ki  (ai r  plane ) 

Mai  (2 D object ) 

Conditio n 2 . 

Hik i  1  (animal ) 
Ko (3 D object ) 
Dai  (machine ) 

Conditio n 3 . 

Hon (I D object ) 
Wa (bird ) 
Soo(boat ) 

.50** * 
.4 0 
.2 7 

(N=68 ) 

.44 * 
34 
.4 3 

(N=76 ) 
.45* * 

32 
34 

.44** * 
36 

.58** * 

(N=88 ) 
.7 7 ** * 
.4 7 ** * 

.6 3 ** * 

(N=88 ) 

.56** * 

.5 9 ** * 
.4 8 * 

.58** * 
.5 1 

.88** * 

(N=80 ) 
93 ** * 

.64** * 

.8 1 ** * 

(N=96 ) 
77 ** * 

.6 3 * * 
.6 5 ** * 

.7 2 ** * 
.56 * 

79 ** * 

(N=72 ) 

.90** * 

.86** * 

.88** * 

(N=60 ) 

.93** * 

.7 8 ** * 

.68** * 

Conditio n 4 . 

Hik i  2  (animal ) 
Tsu (inanimat e 

object ) 
Ri  (himia n being ) 

(N=76 ) 

.5 5 

.2 6 

.58** * 

(N=88 ) 

.7 7 ** * 
.34 * 

.6 7 ** * 

(N=%) 
.8 5 ** * 
.5 7 ** * 

.8 9 ** * 

(N=60 ) 

.83** * 

.7 5 ** * 

.8 0 ** * 

* p <  .05 .  ** p <  .005 .  *** p <  .000 5 

differentiate d whe n teste d agains t  tw o genera l  classifier s 
-ts u an d -r i  i n Conditic m 4 .  Th e mea n percentag e o f  correc t 
respons e fo r  -hik i  a t  ag e 5  an d 6  ar e highe r  i n Conditio n 2 
tha n i n Conditio n 4 .  Th e objectiv e i n experimen t  1  wa s t o 
maximiz e th e contras t  amon g thre e classifier s bu t  i t  i s  hkel y 
tha t  havin g tw o animat e categories ,  anima l  an d huma n being , 
i n Conditio n 4  mad e th e contras t  les s strong ,  an d diu s 
affecte d th e children' s performanc e wit h th e classifie r  -hiki . 

Ther e i s clearl y a  larg e ga p betwee n children' s 
comprehensio n an d productio n abilit y  an d a n interestin g 
pattCT n o f  differenc e (se e Figur e 2-5) .  Productio n dat a ha s 
shown tha t  children ,  age s 4  t o 7 ,  ar e capabl e o f  usin g genera l 
classifier s suc h a s -ts u (inanimat e genera l  classifier )  an d -r i 
(huma n genera l  classifier) ,  bu t  ar e incapabl e o f  usin g 
specifi c classifier s suc h a s -w a (birds) ,  -to o (larg e animals) , 
-ho n (I D objects) ,  -ma i  (2 D objects) ,  -da i  (vehicle s an d 
machines).-50 0 (boats )  an d -k i  (airplanes) .  I n 
comprehension ,  specifi c  classifier s suc h a s -too ,  -wa ,  -ho n 
and -ma i  wer e interprete d correctly ,  an d abou t  a s wel l  a s 
genera l  classifiers .  Althoug h a t  ag e 7 .  th e thre e functiona l 
classifiers ,  especiall y -k i  an d -so o wer e hardl y produce d 
correctly ,  6  year s old s coul d comprehen d -k i  an d a s earl y a s 
age 4 ,  the y coul d comprehen d -soo .  Comprehensio n ofte n 
precede s productio n b y severa l  year s i n th e acquisitio n o f 
Japanes e numera l  classifiers .  I n th e stron g contras t 
comprehensio n task ,  childre n showe d a  muc h mor e fine-
grai n categorica l  abilit y  whic h coul d no t  b e demonstrate d i n 
thei r  production .  On e exceptio n involve s comprehensio n o f 
th e 3 D classifie r  -k o an d th e genera l  defaul t  inanimat e 
classifie r  -ts u whic h lagge d behin d th e productio n data , 
indicatin g tha t  childre n especiall y a t  younge r  ages ,  classif y 

thos e tw o classifier s a s acros s th e boar d defaul t  classifiers . 
They appl y the m bot h t o animat e an d inanimat e entities , 
whic h resulte d i n correc t  productio n an d relativel y poo r 
comprehension .  Th e comprehensio n dat a therefor e show s 
ho w correc t  productio n di d no t  necessaril y  mea n tha t 
childre n ha d a n adul t  lik e understandin g of-̂ o and-/5u .  I n 
Experimen t  1 ,  1 1 classifier s wer e teste d unde r  condition s i n 
whic h th e contras t  amon g th e thre e classifier s wer e 
maximized ,  whic h mean t  tha t  classifier s fro m thre e differen t 
categorie s wer e teste d agains t  eac h other .  Th e aitica l  follo w 
up questio n ask s i f  childre n demonstrat e th e sam e leve l  o f 
comprehensio n i f  thre e classifier s withi n th e sam e categor y 
ar e teste d agains t  eac h other .  T o addres s thi s question ,  w e 
conducte d Experimen t  2 . 

Experiment 2 

Metho d 

Thirty-tw o childre n (age s 3 ,  4  an d 5 )  participate d i n th e 
experiment .  Experimen t  2  consiste d o f  thre e wea k contras t 
conditions .  I n eac h tes t  thre e classifier s fro m th e sam e 
categor y wer e teste d agains t  eac h other .  Th e procedure s 
wer e identica l  t o Experimen t  1 . 

Results 

At  bot h ag e 4  an d 5 ,  th e childre n di d no t  comprehen d al l 
thre e functiona l  classifier s i n wea k contras t  conditions .  A t 
age 4  th e shape-specifi c classifie r  -k o fo r  3 D object s an d th e 
classifie r  -to o fo r  larg e animal s wer e no t  interprete d 
correcdy ,  bu t  th e res t  o f  th e teste d classifier s wer e 
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Figur e 3 :  Genera l  classifier s  -  productio n dat a 
(Matsumoto ,  1985 ) 

(ps<.005). At age 5, both shape specific classifiers and 
anima l  classifier s wer e understoo d i n th e wea k contras t 
conditio n (ps<.0005) .  Agai n th e classifie r  -k i  fo r  ai r  plane s 
was th e mos t  difficul t  classifie r  fo r  childre n t o acquire .  Onl y 
at  ag e 6  i n th e stron g contras t  condition ,  di d childre n 
comprehen d thi s classifier .  Sinc e -k i  i s  th e leas t  frequentl y 
use d b y adult s amon g 1 1 numera l  classifiers ,  i t  make s sens e 
tha t  i t  i s  th e las t  classifie r  t o b e acquired .  Interestingly , 
when thes e thre e functiona l  classifier s wer e teste d i n th e 
weak contras t  conditions ,  4  an d 5  yea r  old s coul d no t 
differentiat e them ,  howeve r  i n th e stron g contras t  conditions , 
the y coul d differentiat e tw o classifier s -so o an d -da i  fro m 
classifier s i n othe r  categories . 

The result s fro m th e stron g contras t  an d wea k contras t 
condition s indicat e tha t  comprehensio n o f  th e teste d 
classifier s fro m thre e differen t  categorie s jaroceed s throug h a 
differentiatio n o f  broade r  categorie s (anima l  classifier s vs . 
sh^) e specifi c  classifier s vs .  functiona l  classifiers )  t o muc h 
finer  distinction s (smal l  anima l  classifie r  vs .  larg e anima l 
classifie r  vs .  bir d classifier) .  Althoug h childre n coul d no t 
differentiat e specifi c  classifier s fro m th e sam e categorie s 
(wea k contrast) ,  childre n coul d differentiat e the m whe n the y 
wer e teste d agains t  specifi c  classifier s fro m differen t 
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Figur e 5 :  Functiona l  classifier s  -  productio n dat a 
(Matsumoto ,  1985 ) 

categories  (strong contrast). It is likely that children start 
conceptualizin g th e classifie r  syste m a t  aroim d ag e 3 .  bu t  i t 
i s  a t  a  broade r  an d highe r  leve l  i n a  hierarchica l  categorica l 
structure ,  the n graduall y maste r  mor e specifi c  subclasse s 
until ,  b y ag e 6 ,  the y for m a n adul t  lik e semanti c syste m fo r 
commonl y use d classifiers . 

Thi s vie w i s consisten t  wit h Mandler ,  Baue r  an d 
McDonough (1991) ,  w h o clai m tha t  basic-leve l  categorie s d o 
not  for m a n entr y leve l  i n th e developmen t  o f  hierarchica l 
categorica l  systems ,  wit h childre n appearin g t o begi n 
categorizin g a t  a  mor e globa l  level ,  the n graduall y th e globa l 
categorie s becom e differentiate d t o finer  distinctions . 

General Discussion 

The stron g contras t  comprehensio n test s reveale d a  m u c h 
greate r  sensitivit y t o th e semanti c relation s underlyin g 
numera l  classifier s i n youn g childre n tha n wa s previousl y 
considere d possible .  Productio n researc h ha d suggeste d a 
slo w acquisitio n proces s i n whic h firs t  inanimat e genera l 
classifier-;.$ u an d 3 D objec t  classifie r  -k o appeare d a s a 
generi c classifie r  befor e othe r  specifi c  classifier s wer e used . 
The n i n eac h categor y domain ,  acquisitio n proceede d fro m 
mor e genera l  t o specifi c  classifiers .  Howeve r  eve n a t  ag e 
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Tabl e 2 :  Mea n percentag e o f  correc t  response s fro m wea k Contras t  Tes t  an d Stron g Contras t  Tes t 

Conditio n 
Ki  (ai r  planes ) 
Soo (boats ) 
Dai  (machines ) 

Cmditio n 2 
Hon (I D objects ) 
Mai  (2 D objects ) 
Ko (3 D objects ) 

Ccmditio n 3 
Too (larg e 
animals ) 
Wa (birds ) 
Hik i  (animals ) 

Four  yea r  old s 

Weak contras t 

(N=64 ) 
38 
.4 2 
36 

(N=64 ) 
.53* * 
.5 2 ** * 
.4 2 

(N=64 ) 
34 

.50* * 

.63** * 

Stron g contras t 

(N=88 ) 
36 
.4 8 * 
.63** * 

(N=88 ) 
.56** * 

.4 7 ** * 

(N=88 ) 
.44** * 

.7 7 ** * 

Fiv e yea r  old s 

Weak contras t 

(N=76 ) 
38 
39 
33 

(N=76 ) 
.5 9 ** * 
77 ** * 

.58* * 

(N=76 ) 
.5 3 ** * 

.63** * 

.6 3 ** * 

Stron g contras t 

(N=80 ) 
.5 1 

.6 5 ** * 

.8 1 ** * 

(N=80 ) 
77 ** * 

.88** * 

.64** * 

(N=80 ) 
.5 8 ** * 

.6 3 ** * 

.9 3 ** * 

* p <  .05 .  ** p <  .005 .  *** p <  .000 5 

seven, the generic inanimate classifier-teM and 3D classifier 
-k o wer e stil l  ove r  use d wit h a  larg e numbe r  o f  nouns .  Ye t  i n 
thes e comprehensio n studie s childre n a s youn g a s 4  year s 
had a  goo d gras p o f  1 0 ou t  o f  1 1 teste d numera l  classifier s 
and eve n a t  ag e 3 ,  childre n comprehende d no t  onl y th e 
generi c classifier s -hik i  an d -r i  bu t  als o th e specifi c  classifie r 
-too .  B y ag e 6 .  childre n displaye d adul t  lik e understandin g 
wit h almos t  al l  th e 1 1 classijfiers .  Th e acquisitio n o f 
classifier s proceeds ,  no t  fro m genera l  t o specifi c  classifiers , 
but  throug h a  differentiatio n o f  broade r  categorie s t o muc h 
finer  distinction s whic h i s simila r  t o th e proces s o f  th e 
conceptua l  categorie s i n th e taxonom y examine d b y 
Mandler ,  Baue r  an d McDonoug h (1991) . 

Our  dat a showe d tha t  th e youn g childre n ar e capabl e o f 
conceptualizin g highl y abstract ,  comple x conceptua l 
categorie s tha t  ar e represente d i n th e nimiera l  classifie r 
system .  W e furthe r  clai m tha t  i t  i s  grammatica l  structur e an d 
emergin g competenc y i n gramma r  tha t  mak e thi s implici t 
conceptua l  structur e accessibl e t o childre n an d facilitat e 
conceptualization ,  otherwise ,  thes e conceptua l  distinction s 
woul d b e unavailabl e t o children . 
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