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5 , Thé r;&g of linguistic structure in a referential
cannunieatian task wa xanined by comparing encoding and decoding’
gé:fgrnance of 80 five- and seven-year-old children fronm Japan and -

“the United States. The linguidt structufe demanded by the task was

- the simultaneous encoding and’idecoding of attributes of. size, color,
:-Patta:n, and shape. (In English such coordination can be accomplished
~ ‘through prencminal ddjective: ordering rules--%a little brown, spotted
dog." Japanes is a mote agglntinative language in uhich the Qrdering
. the basis af ‘a. short term memary task -In aﬂditi@n to the
.communication task, they were given a perceptual matching test ta
‘assess the relative saliency of the four attributes. As expected, hhe
- -saliency of the attributes was similar for American and Japanese .
_gchildren. However, Japanese children vere more successful than
" American children in produéing informative messages as well as ih
_compuehending their own encodings and adult encodings. By age seven
the American children seemed able to comprehend the linguistically
coordinated manner of adult descflptiﬁns as well as did the Japanese.
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§; xdesEribé an abjagt well Eﬂcugh that a listener Eén piak the abject ffam gn

M V¢

”f’array"af similar nbjects. Recently studies’ have fﬁtﬁSéd égxiisteners abi§*w3~:

L

’ f1ity ;a degﬂde dQScriptians of abjegts (cf.; Dicksan, 1981) This investi-

::gatian examines enggding and décading in a référential cammunicatian task

¢

L Las a. functicn nf specific 1iﬁguistic rules fnr caardinating features in 

"\an infarmaﬁive descriptian. - As these rules vary in cnmpléxigy and acqui—
. sition raté across‘languages, one expeets diffﬁrencés iﬁ Eﬂcnding and in

) decading ’Languagés ﬂhasen weré Japanese and English‘ Ihey afford a cléag-

3

. contrast in linguistic charactér that w@uld not: be availaglé among . Indc—
' - European laﬁguagessandwwe study them here in cultures relacively similar

-in industrial sﬂdfeducétignalidevelapment - Japén,aﬁdmthe United States.
A linguistic rulé f und to influence ﬁgmmﬁniﬁatién‘pETfofmanca of

young Engllsh—speaking ch 1dren is the prenaminél adjec;ive ordering rule. _;w.” L

(Bever, 1970 Fréedle and Hall, 1973 Fard and Dlﬁﬁg; 1975; Foarman, 1975

'Riéﬁgrdsg 1979)i This fqle rigidly orders adjectives whielf dESEfibE~at§fi‘--

butES af size, color, pattern, and shape. For example, we>say a littlg,“ﬂf

. =

& .

. yellow, ) tad @‘g but not *a spatted, yellcw little dog, unless the

!pragmatiﬂ context permits the emphatic "It is the spotted 1ittle yellawv*’

chg I like" (cf., G Lskaff s 1972 discussion of tnpicalizatian in "Egg

e - 1 ' !i

‘creams I 11ike') .. Linguiqts attribute this rule to syntactic nutinns of

5 .oosd




‘.; relévant attributes in, initial Encodings than Méxicsn chil&IEn.e Hawever,,

{);dr»“denétative definiteness" (Martin, 1969, g; b) ngchalinguisgigsilgn

; BﬂtiVé 1nteragtign (Dankg and Glu:ksbarg, 1971 Schwenk and Daﬂks, 1974,-

7;fcund shapé and theﬁ pattern Eg bé mgre salien@ than calar Dﬂ size on a o

2
e .
L . . 'l ‘u‘

£ '

‘tfanafafmatigns (Vendler, ;968) DI Ea seméntic nntinns Qf "’Eté" iQuitkilf .

2 . f“ ‘*ﬁ. [ I
et El L??E) clSEs membership (Hill 1955;‘Strang, 1968 Crystal 1971),

1974), Thus, we‘might say "s little, yellcw,fspet—gl

i

grdéfing aids v%§ cgmprghensian. Dr, perhap%p
. e R .
1E éur listeners are nat deemed competent ar as speakers our pracéssing .
. y :k_< L,: . E k,, 5 g

f:span is aver;aaded ﬁE unpaei aur prenaminally afderéd Eﬁgading intc em=.

e b‘j

L

: &,
aubéédad éiguaes or saparaté uttergnﬁés (e g.,v 'a %ittle yellcw dag with

L

. o g N .
quts" or "It' yella:vand little' and "It s a- dag that's spattad" )f
e ! * = B i a .
-tPfeviDus fESEarch (Faurman, Arias=Gad;ﬁéz, <& Ganzalez, iﬂ pfess-

Faarman 1§81 Na;erl) fcundfghat the lingu;stiﬂ rqles for caordinating

1 % E . e

,;attributes of gise, r_-alcr:, pattern, and Qape ;I.n English Spanish and

-; .. i =

?;Japanese varigd in'agquisition rate aﬁd ggngruence with percepﬁual sa11—7

-enc y Wﬂfé;ﬁg glass five ﬁnd sgven year ﬁlds frgm the Uhitad Statea,

.
e o

*

Hexiga, an& Jaﬁaﬂ, preselacted an thg basis cf ghort*term memcry task
P il
i e /" ' : a

. 'n . y v ' B

: ;Egrmativenegs and liﬂguistic Egntdination, signi?icant lﬂgguége grcup

i i )
diffgrgnges were faund., Bath Am rigan and Japaﬂese childreﬁ*prgduced more

EAafter feedback the Mexlgaﬂs prgduced mure relevant attnibuges ghaﬁ the

i L . R f..g.—_,,

Japaﬂese wha iﬁ turﬂ, prgduééd more relevantaattributES ﬂhan the Americans.

.perceptual matching ;ask Hawever, When enzadinés were gompéred in in-




Hﬂféﬂvar,_th M ican and Japanese éncudingg were mara cacrdiﬂated ﬁhan 3
. ) ' ths Amgfigah in tﬁat they cgﬂtaiﬁed a greatef number of attributes @Qn-*-;l;l;%ri"

ijaiﬂed within single ngmiﬁative=predi¢ative cgnstrugtigns aéceptable toi"

S B o " . ;"h . \.:;:‘_ -i )
S Jj_ng_i;i_’ve ape kerg._" The int;ereﬁting pninc here 15 that the 1inglfistii; rulea RN TR

!a' 1

” irst (é g*, uﬁ_perritn'amarilla :an bclitgs in ﬁanish) If we agékw*fa

o shape first in English we must resgrt ta embeﬂded cla S' ‘@r thé‘use nf '_ ,zf—fwz_ .

strategy praﬂessfng

“ . u
Wi - XL

"and" or separaté utEgranees. In this spewing aut"

: timgvmus: ‘be’ extended thereby taxing ycung children s 11mi§ed capacitiea.Afi-gﬁ : :;;

A The presenﬁ iﬁvestigation fu:ther examiﬁés the re%atignship bEEWEEﬁ N
’ adjective crdering rules and refereptial cgmmunicatian perinrmance by fas‘*‘ ca T

[ B -
[ - o !_,

abi;ity As béfgre, five and SEVEn'; ;!’;‘-uff

gusi£g=an'dé§6§in as' well as gncadinr

-

. year ﬂld Americsn and Japanese children weré‘asked_ta play a PEfEEPtuS

',J matching game and then to encode ObjECtS that varied iﬁ size, cqlat,

¥

o Earn, and shape so that an ‘adult listeaer of thé same ling 15Ei, a nd” cul= '; 3§i_

. . - tural backgrcund ;auld identify Lhem We attémﬁtéd tgss%parate:ihéiéfﬁeéts 3
ii . g 7 el Vi." 7«‘-.. i

Df culture from lingulstic 5tructure by includiﬁg a- group of Japanese ichild-- .

ar i

ren. wha were living in the UﬂitEd Sgates and attended the SSEE’éégﬂéi}SszA? “éfﬁgy
‘the English spaaking American childten HGWEVEI,TthiS investigatian difi I

Eerad from the pfev1aus one in that a' Spanish—speaking sample was pdt in= - -

7 § s . . ¥

cluded and in that the Japanese and American’ children were ffmm a higher

s 7 Ly

7 ‘enzcdiﬁg task. The decadlng task con51sted Df children s self—engadings ) T

. . as well as adult encédingsgl Iﬁe cbvia?s research questian was: If Jagaﬁese o 4.,i !

@ N o, B . w i




;‘ tiveness and 1inguistig ﬂQDfdiﬂEtlQﬂg then s

tter at. deccding their own Enﬁadings aid "A‘fifﬁgz

WY

a&ﬁlt encﬁd ngs? Gne might su Vegt thgt American five year cldg ‘are still N !:;éz

3 e e

e, i
/ - L T

ST as well as, informative ﬁé rdiﬁatéﬂ!adﬁft\deseripticns;_ i i,_?t;fby age

,-;_-',:.-q‘ - -'._

I . [ . i . . ]

e L_f: adgeativa Qrde:i g ulg that chey can ggrrectly de;ada adult messag -even

AR
R . s -
o 1

‘féffg ' théugh their own pruductians are still inferigr to, the- JapSnESE.

i S PR .
& ¢ . B . 1 . . M

L T T : P I I,

S R e e e Methcd ' co

2 : : . —_—_—
g 0 L b . Ve . . ®
. = ¥

et _ ‘;g;e Farty JapaﬂésE‘EPaakiﬂg kindergafgners aﬁd seccnd graders
o &.::' ) LR B} N N . o » 4 ; )

i*-f*‘ frcm a public eléﬁentary sghgal in. Urawa, Japan and forty English—sgeaking

]

&

’.
= n‘k ¥ %

= (Cauﬂausian} Rindérgartﬂers aﬂd sEeand gtadérs frgm a public Elementafy

e
. . v e . o

scbcal in Ep:ing Bfaneh, Texasi_half boys and half girls at each gradé

v level were preselected on thg bssis of a shnrt term ﬁ%ﬁg?y test. A sample ' __?'

EaN A K

L . S ‘—". : = E

‘;}’ dets f:am thé same Schﬁdl iﬂ Spring Branch and another nearsby elemen-
h 9 : )
tary schaal were ingludad in an attempt tu sepataté out thé influence gf ] S0

culture en languageﬁperférmante. Ihis “cﬂntrnl" sample was necess ily

3 .
, SRR L' : . . y F . ) . )
.

L !small because the Japangse tammunity iﬁ~H§uSﬁgﬁ5iS small, comprised mostly
| R
. ; : . : { . . - . . 7
of temparafy résidancs. All Ehiidréﬁ 1n this.LnVEstigatian came frmﬂﬁxa

. - -
\ L upper—middle class hames whére gfeat value is placeé qg‘g@ugational at= TS

. ;;__,tainment._ Thg Japanese sghagl 1aﬁated in a commuter-suburb of Takya, is

.
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/witb Saitama University, but upan tu the .

_ public an-the basis of Entrance\examinatiuns.f Thé Spriﬁg Brsnuh 5uhuuls

1aburatury schaal affilia;ed

. Ty /
;*«are alsa quamed-iu-a-cugéutEf suburb Althuugh thare aré nu entrancé
éxaminatians, families muve tu this expensive uubufb beuause of the quas ; :1/"'
| } . - A\‘IE B )

1ity uf the suhuuling. -ié._' _,}: ; K - __i;zif“.ii

o . - : el B

an ,gé Iavels for the kindergarﬁen and secuqﬁv grade children ffﬁﬁﬁ L
7

)

Japan and the United Stacgé wéré similaf. 5;% and 7; furiquaﬁgaﬁd S;Ev

v

and 7 6 fdr the United States., . A f;. o L

S , e ot IR .
W Pragedure e e PR .]* S g : -

l.‘» . Each child was, {@dividually tested in, his or her.native 1angu$ge by
.‘1 " T '»;'5 PN Q
i :;‘aﬁ adult uf thg same 1anguage and cultural group,un a set uf three tasksi

(1) a shurt-term mémpfy task called Mr. Cuuui (Dias. l974), (2) a percep—._
’X.f .
“tual matching task (Tuki 1974 Note 2), and (3) a. efe:encial cummuniuas

L

]

tiun task (Fuurman, 1975 anﬂ Fuurman et &al, in press) Thé Cucui.tgst?uuns

1 L I
’ =sists of autlines’éf a putatum§n wigh various pafts uf his budy colored, . ¥

in the versiun uf tha test used here the number uf spots of cglur on a

particular page varied frum one Spu; to fuur spots, with each u,u,rulevel

represented on five pages. Suoring pruuedutés uunsistad uf assigning BﬂE

point if fuur out uf five pages in' a level were pagsed" and an additiunal

one fifth of a point fur subsequent pages' passed'. Subjéuts whose Cucui j

4

= " scores féll into ranggs prediuted by Pasuual LEDﬁE S Théury of Consuructive _:Ev;a;‘;;

x - ‘-w "

: Dperaturs (1 6 to 2.6:for children at age "5-6 and 2. 8 to 3 6 fur uhiluren .

at ages 7-8; cf., Pascual Leone, 1970, and Fuurman, 1977, Note 3) paﬁtiuiﬂ

,paﬁed‘iu“thé_pequptual and communication tasks. Distrlbutians uﬁ Cucui :

% o : : -




' veecree Were eimiler fer the Jepeneeefend Amerieen ehiidren,

. =i i

En ;he pereEptuel meﬁehiugrteet (Teki 1974 Ne2e 2) ehildren metehed

threesdimeneienel weeden ettribute bleeke in eeler,_eiee, ehepe, end ‘pat=

[T -
"E. .

tefn. There were' five triele, eeeh with an errey ef feur*bleeke and -‘one’

3

: :erget bleek."Fer exemple, in ene‘eriel the errey eeneieted,ef:» (1) a

L3

’”emell blue plein eirele' (2) a lerge, gfééﬂ,sﬁtfipéd tfiengleg (3) a large,

-

;;yellew, plein diemend end (4) e*le:ge, red plein equere,r The experimentet :j

:hended the terget bleek—-e emeil, yellew, etriped eque e- *end eeid§ "Find

f

me one like Ehie one' ,‘ppinted to the te:get bloek and then te the efrey.

The ehild might peint to the firet bleek in the errey on the beeie-ef'

Ly

_ehepe, the eeeenﬂien~the be i, f eelor, the thifd on the beeié;f pette§n5

)
! -

end the feufth on. the basis of eiee- I, each trial the child was eneeureged

to: meke as meny metehinge as peeeible, with the range of mstehee being 0-4.

;’

. After the final triel, the ehild wee eeked te justify matehee on that tfiel.

The referential eemmunieetien tesk (Foermeﬂ, 1975 Feermen et el in

preee) enneieted oﬁ identieel arrays of weeden enimele ehleh varied in

shape. (camel, deg),péeler (yellow, brown), eiee (lerge, small), and pattern '

3

(etripee, epate) é%ek=relevent vocabulary was assessed presexperimentelly

by shewing eeeh ehfid cards depieting the ettributee end eeking queetiene .

yl

eueh ee‘i?het EDlDi is thie?" Reepenees whieh dietinguiehed the binery
e

ecﬁ ettﬁibuﬁe (e g., erenge" fer yellow') Were eeeepted If'

values ¢

.a-child did not knéw the answer to a queetieg, the experimentef offered

o Coes o . : oo . A - - N :
one' (e.g., "Could it be a camel?"). For the one or two children in each
J ! oot : s R
. P ) I ] . . . ) :
language group who needed such help, the response was immediate agreement.

ﬁi‘
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“U s 0, Linguistic effects... . [

woo PR T , S ' T
. - . ot N . A R . . '-

o cﬂﬂgéquently’ no ghild “35 dePPEd £rom the study'because of inadequate = | 'Sg{f

Thé referentiai tommunitaticn game had thia pratedure. Whilé thé”

fipult expetiménter-hfd her ayes the child was tald to chaase one éf the

’ ’animals and'put it in g %QS; keeping Ehé 1id.ajar té-that:thg tnimal was RS

7 ’*i«visible ta tha éhild b;t not to tq expérimenter.: Qﬁéé“the énimal”ﬁtsﬁf el
fselected anz hidden, thé experimeqter asked tﬁe thild tD "tell ‘me hgwbit

: |
rﬂlnaks 80 that I can_ tty tc find it from my set’ af aﬁimals Sinta Eath

»

;fassed mstrix Df fcur attrlbutes with |

—~
B

w0 set of animals ctnstitute& a full

Qbinaty valugs, the adult tculd l gkvat the, thild's array and-deducé thé

=

S values of the hidden animal. This deductian, then, provided feedback if

cg 5 B e .
. ¥ ‘

thé thilé's dEStriptian did nut include all faur values. ‘Far example,
suppnse the thild had itked u#t big, btcﬁn,ysPQtted tamel but gnly said
"t's brgwn Ihg adult Wﬂul? pick a btgwn animal maximally different on

~all dther‘atttibutes=sa littlt, brtyn, striped dog. The~ adult ‘would shaw ’
: ] o .

*rthis animal to the child, saying ''Could this BeAtheicne? ,ths.brawn~.
\Emildrén; almost invariably, say "No" and add further relevant inftrmaticn; : . A
ftsucb as "It's a camel and has spéts";_ Three relevant attributes have been

;ﬁéhtiénedégéﬂlgr, pattetﬁ; and shape., Size is then elicited by showing

the thild a 1ittle, brcwn, spttted camgli Thus, t%ﬁge of\feedbatk on any o

=3

_one trlal was 0-4 (even if 311 fout attributes had not been produced by
the féufth tgntrast) " onde the adult has located the correct animal, the

. child is asked o again "say how the animal 10nks=—puttiﬁg everything you

told me\togethar—ssa that I can write it down". This fiﬂal Entgding can
' : B
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feTlie S - X LA

o Linguistié effects..;i'

* : CoL . F
. e .

'bé campared'with the initial Encgdiﬁg as an indigatign of the effecfivenesa R {"'

Qf feedhack End uf the instructign "put éverything yuu tald me1§ageth2f . - o ) i;
iinguistic Enordination of initial and final Encodings was scnred . o .

-acearding to a thIEE‘inﬁt scal : one puint for two caardinated rel&vaut

Eeatures, two pnints fgr thtee cnordina;ed relevant features, and threé

| “1'5“ pnlnts fcr four ‘relevant ccnrdiﬁated fLaturaa. Zero paints w;rJ assigned
!Ato engndings whiéh ccntainéd no relevant featu?es or Dnly partially cpor— |

‘?;dinatéd énes.' Intatxfatér reliability caafficients Df .90 to ?92 were ob-

;ained on the Ametican and Japanese experimenters use‘gf these criteria

.

‘(as‘well as cheif’agreemenE‘in feedba;k'brﬁcedures).l The following examélgs .

‘

~1in English and Japanese are given to illustrate the scoring ¢ 1inguistics

: coordination. (A more detailed description of the scoring system may be
obtained, by writing the igniér éuthar);
. 0 poi?fs* No relevant attributes,lanly one rélevsnt attribute af ’

: e
several rélevant attributes which are net ganjained

within single ngminativeﬁpreéicative canstfugﬁions o .
(e,g;, ﬁIﬁ's a dog. 1 like it"; "Inu. Suki_desu”:) |
< .1 point: 'Tﬁd relévsnt_attfibuggs which are ccﬁjcined in a single
naminativeipfédicativé con uctign by 'a d" gr>"with"
or by linguistically acgaptable ccmpacting——prgnﬂminal o~

adlaectiva ardaring or ralltiva clausas in English (1 4 by

=

b

10




T T Lingulstic effedta.i.
u . * - . . L .
" ‘the particles "de" or "no" in Japanese ("(It's) a camel
. éith épats‘ patsu petsu de inu (desu)" or *pa patsu
fsfk, - A _ ‘_ - ga atte- inu (desu)") ’\ |

2 painta. ,Three relevant attributesgconjgined in a single nomina-.

tive§predicative canstructian by "and" or "aith" or by

;%M'v“5'5f'*E e *‘j“““'the kinds of 11nguisticallyiiE{i‘table cnmpacting cited’
'abave (e_gi, 1ittle, brown dog"; "chiisakute ghairﬂ‘
T , : . . L g
. kute 1nu"). o 3 : ' -
3{pﬂin§s* Four :elevant aﬁtributes canjained in a singlé nominative-
i.predicativg cénstructicn by "and" or "with" or by ‘the kinds
_ . of lgnggistical;y.accep;able ;ompagting.,i,id b ove (e.g., .
; i "a gig, stripediéémel that's yellow"; "kiirci rakuda de
seﬁ'ga ésuite soshite okii"). | | '
&Té examiné'passible transfer effégtéléf thé“fe§dbackrprgc§dufa to

Qg‘ : subseq;ent gpontanéau% engadiﬁgéi five trials were included in the re-

" . ferential Egmmunicaciﬂn task, eagh with the identical procedure. . Audic-‘
tépes of the referential commuﬁicat;an task were ﬁgde and.immédiatgly
traﬁscfibed éb that the decoding task could pe arranged. The third and

' féurth trials Qere found to be the paék'tfials for the American and Japa;
= nese children in'térms_afrthe number of relevant'étttibuEES'perﬁced in

final encodings. Consequently, these trials were selected as the self-

encodings to be given to each subject. In other words, if an Americam

child said in trial Ehrée "It s .a dgg" in response to. the experimenter's

request to "say haw the anim 11 looks--putting everythiﬂg you told me to-

.
[




j;ﬁ ggther-—sg thac T can write - it down" then t

g" Mareaver, ehance is” a big factgr whén an

- The adult

1

to the child in the context of the ‘array of

Ehi, cauld pick out the correct animal : vaiausly Ehe prababilicy Df a,

[}

cﬂrrent Ehaice -is small given the minimal desgriptiﬁn Qf "It 5 a dgg",

éncading cgntains thrgé aut of

faur cf the relévang attributés ' f L

= oy

g .
= : - I

‘ ng adultﬁencudings were alsa given as: part af the decading task

=encgdings were selected as the twa most fréquent déscripticns

?

- .
prgduced during the same rEfEfential communicatian task by two ahild

dévélgpment claases of fifteen ‘female adults at Saiﬁama University in

Ufawa, Japan and University Qf chstgn in Haustan, Téxas Thesa des- o
QL.' o

-criptlons were ‘(l) A big, yellcw camel with stripes (Kiirc de ehima

mgya no Dkiinrakuda) and (2) A small,‘brcwu,'spat;edndpg {(chairo ﬁo
inu de ten ten moyo de chiiséi no). T,

{ : : ’ - - ) . e
In sum, abéut two weeks after the referential gcmmunicatioﬁ task was

administered the chiLd was givengtwo of his or her own enccdings te decode

ﬂas wail as two adult encadings :Decgding*ability was scored by correct or -
K R : -

: . . ,
incorrect. choices. : . . :

. ' Results
* ’ T
The table of means for the perceptual and conmunication task mea-

sures and the intercorrelations of communication task measures and.;ha!

.Cﬁcﬁiiﬁest are presented in Tables 1 and 2, Eégauseithe'caffelatiﬂns'

pgﬁ -
&y

b~
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Insert Tables 1 and 2 about here

‘suggest different patterns for the Japanese and th@American children,
. . . .
separate analyégé of variance were conducted for the dependent variables
. of the communication task: the number of relevant attributes in initial.

] ) ) B . ) ) i . & ) V p!i
and final encodings ‘and the degree of linguistic coordination in these
encoc  3s, the number of steps of listeﬁéf feedback, and the numbér of .
accurate decodings. An additional anélysis examined the number of rele-

vant attributes mat:"ed in the perceptual task. Main, effects for these

analyses were language group, sex, age level (refined by ranges on the

Cucui test), and trials. Significant results of these analyses are re-
ported in Table 3.

,iabla 3 shows that the Japéqgse children exceed the American child=
ren in perfarmancelcn the perceptual ;ask and 1in decoding, linguistic
coordination, and relevant attfibutgs produced in final encodings of
the communication task. Age levelfdiffefenges favor the older children
and interactions with age fevéai the Jaéanése”childran to be significant-

ly improving from age five to age seven whereas ‘the American children are
not. These results will now be presented in greater detail.
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- wPerceptual Matching Task

The Japanese children made more perceptual matches than the AmariQ-

can children (Fl 79 = 14.85, p‘i _GOi), ngevef} the sheer quantity of
~ ,72 ,
matches 1s not particularly meaningful because many of the matches may

be rahdom. Consequently, attention will be focused on the order of the
I F\F 5
matches and the reasons given fur the matches made in the final trial.

Thé!attfibuﬁé of Shépe was matched first 55% of the time by Ame'rican

¥
chlldren and 65£ Df the timé by Japanase children, HoweVer, seven' year i

Just as sal;ency of attributes appeared similar for the two lan-

guage groups, so did ;he reasons given for the matches in the final E:ialg
The maja:ity of explanations given by all children referred to the value
of the attribute ( e.g., "yellow'") rather than to the category of the

attribute (e.g., "color"). However, there was one noticeable difference

between the reasons given by the Japanese and American children. That
o =

ig, the Japanese children gave more irrelevant reasons for their matches
2 . Lo =

than the American childfen--zero and-.8% ambng American five and seven

year olds gespéétively-compared to l4% and 36% among' Japanese five and
seven year blds. The majority of these i:reievant reasons concerned
perceptual detall and mental rotations of thé geometric shapes. Exam-

ples of seven-year-olds' explanations are:’f“If;yau make this oblique

it will become the same shape' and "1f yau;ﬁut the four corners it will
. , : , o , . o ,
be a circle"., Five-year-glds' explanations include: "1f we make this

four-sided, ﬁhesexwill be the same'; "if fau stretch this it will be

b
s,
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¢ ,
four-sided"; 'if you putECW5 triangles together, it will be four-gided";
"{f we make this leiqua'it will be the same".

‘Similar verbal transformations of pefceptual‘arrangemént wafe,evié
denced iﬁ previ;us research with Japanese five and séven year olds from
a rural village in Hokkaide (Foorman, 1981, Note’l). What appears to be -
going on is that the words for 'diamond" and “triangle' are not in the
vc;ébulary of yeu;g Japanese éhildreni Instead, the words used to cate-

‘gorize these shapes are-typically “Eaurssideé sﬁaped'éigure" and athréé—

sided shaped figure . Cohsequently, whem ycung Japaneée children are

”askad to explain why they, matched the target blcck a little, ellew,

striped square, with the big, yellow diamond and the big, grggnlfstripéd

they want to specify the perceptual differences between shapes

cat gcriesiﬂiisilariy by their languagé

Referential Communication Task

As we saw from the ANOVA results présénted_iﬁ Table 3 the Japanese
and American children differ significantly in many aspects of their en-.
coding and decoding performance in the referential communication task.
First let us consider encoding performance.

Encoding. With respect to initial encodings, prior to listener

feedback, the Japanese children showed a significant increase from age
five to age séven in the number of relevant attributes produced (Fl,72 =

LY L]

4.21, p € .05). Sce Figure 1,

- —
e
T
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Insert Figure 1 about here

Given that there was no language group difference in the number of fele-
vant attributes produced initially, it is not surprising that there was
no 1aﬂguage gréup difference in the number of steps of listener feedback

was prgduéedi

+

There was, however, a significaﬁt language group -difference favoring -

the Japa se in ‘the number of relevans attributes ptcduﬂed after feedback=

rwhen ghe:adul; asked the child to say again what the animal looked like

so that the adult gould write it. down (Fl 72 7’§i72, p 4% .05). Moreover, iﬁﬂffijﬁ

Japanese encodings given béfgre and after feedba k were linguistically

_more coordinated than the American (Fl 79 = 49.80, p 4« .0Ql) and demon- -

strated a significant increase in Eaafdinatéun with age (Fl ?E = 13,28,

P < .001). Finally, the significanﬁ laﬂguage group by sex interactiom
> .
(F = 4,32, p £.05) 15 due

to the superior performance of Iapaneae f,male% in ccntfaét to theﬁgupar=

ior performance of American males. )

i

Q addition to the quaﬂtitatlve dlt erences between Japanesa and Ameri-

&
ks

can En'@diﬂg we can see qualitative differences in the contents of the

encodings. Table 4 provides the frequencies with which categories of

relevant and irrelevant attributes were produced.

R T
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Insert Table 4 about here

The most striking part of Table 4 is on the righthand side where the pro-

portion of relevant and iffelev%ﬂt attributes are given. 407 and 46% of

&

American five-year-olds' initial and final encodings were irrelevant to

~ the listener's task of picking out the correct animal. These proportions

drop among the seven-ye r-olds to 19% and 23%, However, these proportions

stand”in marked contrast to the small proportion of irrelevant attributes

© produced by the Japanese children: 7% and 5% in five-year-olds' initial

and final encodings compared to 47 and 2% in Sevensyearfaldsi encodings.

The kinds' of non-informative -attributes, that the American ;hilgren"were_préf\
: - - -
ducing fall ‘predominantly into the subcategory entitled gffelevaﬁ;.

This subca;égcfy inEludésgsuch’pefscﬂal or universal inf?rmatian about

the dogs and camels as ""I've seen it before" or "it has four legs and

.

runs fast'.

The pattern of reIevéﬁt attributes diaplayed in Table 4 reveals many
lénguage group similarities. Pattern was the attribute encoded mgét
frequently by both Japanese and Ameriﬁaﬁ;chfldren, with shape and color
close behina. In addition, béqh language groups increased their produc-
tion of the attribute size from age five to age seven. Now let us turn

to differences in decoding performance. 4

Decoding. In Table 3 we saw the significant results of the ANOVA

_

1 k9

i i



\
i
5
LY
Ca
£

favafed'thé Japanasg.Cfl 72.2 7.26, p & .01).

,griais} faVQred the adult*ermadings (Fl g9 = 54.28, p < .,001).

\r
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on éécéding pefformanééz " Significant differenges between lgﬂguagé groups

bifferénéés in age favored
£ ~ 3 )
xDiffEfencesbbetwean deco-

the older ﬂhlldrén (Fl 72 = 49506, p &~ 001)

ding of Self*enﬂcdlﬂgs and adult—encodings (rEpresenEEd as repeat 6
Intér-

{

actions of age with decodin gs (Fl 79 = 9,97,

pii §Q1) was due to Breater
impfcvemé§E with age in the decoding of self-encodings compared to adult-
encodings. ‘

- The remaining significant result is’ the language group by age by

decodings interaction (F1 72 = 13.57, p*£5aQOl)i This interaction is

depicted in Figure 2, . /

g

LY e

e

Insert Figure 2 abaut here

o \

x
o RS . '
We can see 1in ¥igure 2 that the Japanese children at age five and seven
; ¢ :

1

were at ¢ellidg on their décadigg of thg%gwé adu}t—éﬂééﬁlﬂgsé-

"tHe Amefrican children didxnct'hit'cailing'ﬁntil age seven. Furthermore,

the Jaganese children demonstrated a large gain %EEEEE average number of

self-encodings correctly decoded from age five to age seven. The gain

for the American children is not nearly” so dramagic.
é Discussion
~The purpoge of thé.prSEﬁt investigation was to examine the effect
of specifie linguis;ic rules for coordinating a:tfibutes on encoding and

decoding performance in a referential communication task. Based on pre-

P
Ce

B4 P RS 2.3 3oL mem.Tomes

In contrast,

:‘:z';r?rm:72\:1\2]3‘131-]2]71321‘
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i =
vious research, that focused on the encodings of lower socio-economic

E ‘ [ : B
children from Japan, 'Mexico, and the United States (Foorman et al, in

press; Fﬂéfman, 1981, Note 1) there was reason to suspect that Japanese

children in the present higher "SES" Study would produce more informative

7 and caardinéged encodings than the American children. ' But ;hé question
= g i ; j °
was would they also comprehend correctly more self- and adult-encodings

than American children?

The answer to this question was yes. In initial encodings there was

no overall language group difference in the number of relevant attributes

produced but the Japanese children did significantly increase production

with age whareas the American children did not (see Figure 1). Moreover,
the Japanese encodings, both initial and final, were more coordinated

- 3 . Lo .
. ‘than the American and there was an overall language group difference
I 4
favoring the Japanesge in final encodings. Likewise, in terms of overall
» i
- < A \ v ,
¥ , decoding performance, the Japanese children were better than the “American

' children at decoding Lheirjégﬂ encodings as well as adult encodings. But

] by age ¥evén the American children were able to decode the adult encodings
‘%?13' ’ -
. . B i
with almost perfect accuracy. K i
- +
B *
’ In sum,-with mental processing capacity refining the notion of age
y / , S , ,
across Egéftwg language groups, Japanese and American (hildren did perform

and pattern perceptually salient on the perceptual matching task and
€

frequently chose pattern, color, and shape as the firsteattributes to be

linguistically=encadéd in the communication task, the quantity and quality

¥ differently in the communication task. Although both groups found shape
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1

As a relativély égglutinative_langhage Japanese provides more flexi-
bility in the iinggistic means of rordinatiﬂg four attfibu;és than Eng-
lish does’'as a word-order language. In Japanese shgpe, c@l@g, size, and
pattern can be coordinated by a combination of thégfcllawing constructions:

.the gerund of verbal adjectives or, "-te" form (e.g., chairokute okikute);

nouns conjoined by.the modifying participle "no" and "de" (e.g., inu no

katachi de); and gerunds (e.g., shima ga tsuitete inu) (cf., N%ya and
—_— A ] . d

- , !
Matsuda, 1968). - Of twenty-four possible orderings of these four attri-

butesi\Japanese adults exhibited eleven afderings, with shape never occur-

-ring first and size and color gccurriﬁg firsﬁ'aﬂ‘equal number of times.

Such flexibility in the linguistic me%ns of packaging.infcrmatian in )
Japanese would seem to reduce pchessihg demands cgﬁpéred to the rigid, *_
pfen@minai rules for oﬁﬁerimg in Eﬂg;ish.\ Bu; the faétAthag shape, a -
séliégt étgfibgté f@rf§§uné childrén, was the one attribute Ehat adults

never ordered first- suggests that Japanese children could still have some

s
7 ) . ) = . 1] .
difficulty with linguistic productdon, -even by age ngen:‘Indeed, the

results of Bhis investigation (see means of Table ]) reveal the Japanese

thildren to be producing on the averageiabcut two relevant attributes
at.age five and three relevant attributes at age seven. The American
five year olds are not very different from the Japanese five year olds in

the number of attributes produced but the American seven year olds are

N .
less successful than the: Japanese seven year olds in producing three P

3

relevant attributes. Differences in linguistic coordination ability are
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suggestéd here as the major EEESQQXEDT these production differences, a%i
though cultural diffafences are also a possible explaﬁatiﬁn; First,

support for the ralé of 1iﬁgﬁistiz strfucture will be offered, Ehgn cul-
tural differences will be ccﬂside;éd. |
' - *Linguistic structure does not appear as crucial to a discussion of
ggpducticn differences at age five as it dées at ageXSEven. Both Japa-
nese and Amafican five year olds produced two relevant attribgﬁes; the
tio pr@éugéd by the Japéﬂesg were coordinated while theg;wggffééﬁced by

1

’ o . . . B 4 -
American five year olds were not. But by age seven the Japanese were ad-

L
F

ding another relevant attribute and tending ;g gngrdinacé;it, while the
. ! LY .
Amefican§ were still producing twd uﬁc@grdinated attributes. Consequent-

ly, it appears that a "spewing out'" strategy works-up to ‘the point at
. _ which menﬁal*Eracessinghcapacicy is>§;rained, American five and seven
. ye ag olds aikle prcducéd descriptigns Such as fIE s yellow and it's a
’ ﬁad@g." ThOSE whc did add a thifd attribute,;primarily seven year mldér

¥ o

mé@égad‘tc ﬂ@Drdiﬁaté two of them and then tack on the third (e.g., "It's

#

s a brown camel and it. has spots"). Some managed to avoid prenominal ddjec-.

ti d

ordering rules and complex embeddings, while still producing a

, . / . - , \
dinated megsage by the use of pauses. For example, "It's a big dog...
k-] .

cdor
brown stripes."
Although the American seven year olds agpeared to be struggling with

production they had little difficulty

“linguistic coordination in terms of

in comprehension. Their performance, like the Japaﬂese five and seven

year ’st, was at ceiling on adult encodings (see Figure 2). An enticing

conclusipn is that® the American five ?ear olds were not ar ceiling on adult-
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\ 7 encod ings because they lacked sufficient mental précessing capacity to

. d

camﬁrehénd the highly compacted descriptions g%"adults. Some support for

this conelusion ﬁé provided by the weak to m@d&fSCE‘cerrelagigg between
4 .
Cucui scores and adult-encodings for the Americans (r=.35. p<.05). Ia

othe§ﬁ§afdsg‘égr Americans an increase in Cucui scores tended to go along

with improved decoding of adult descriptions. ‘S$ince the performance of

i ] R . . . T :
the Japanese in phis area was at ceiling, there is no significant correla-
i i

> .05). In contrast, the Japanese Cucul scores do corrdlate
. . .-/ ’

significantly \and strongly with decoding of self-encodings (r=-78j'péi.001)

tion (r=.18, p

. while ;hgléméficaﬂ scorgs do not (r=.25, p>.05). The point to be made
here ié'ﬁhac increasing mental processing capacity was not as useful to
American chilé;ea as Japanese Ehiid:en in comprehending their own encodings
because the American Enéudings‘did:ﬂét contain as much relévgnt information

as the Japanese!en;édiﬂgs did. 'Inﬂardér_zg better understa7§rﬁhis ¢omplex -

4

félatianship betwégn mentai praéesaing'capaéity and linguistic grcduetian
and comprehension further research,ig; needed éhere measures such és-the
_Cucui test are ﬁsed“predictively; n§§ merely as EOHEEGIS;
The role of culturaiﬁfsztars'iﬁ'refergnciai communication performance
isdoéviausly important. Thg present_inves;igaticn has highlighted tpe role
of linguist;é structure by cagstructing a s;imﬁlus array that demands the
cognitive coordination of binary values for four relevant attributes. Dickson
Miyake, and Muto's (1977) research with Japanese and American children
£y utilizing the Krauss and Glucésbe:g ambiguous figures (cf.. Gluéksﬁétg et al,
1975) has emphasized referential relativity byipoincing out the culture-boundedness
of tﬁé analytic and metaphoric éﬁc@dingsi One concludes that éask—related
g ' 3ﬁ

) imn
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L ' ‘variables are of ériéigal importance to understanding the complex relation-
<
ship between languégej culture, and cognition. Surprising gimilarities
in the nature of amalytic enéaéings;far the relevant attributes of size,
¢olor, ghape ;Pd pattérﬁ wéferdemgnsgrated by the two language groups.
Moreover, tgfche éxtent that these materials”allowed for holistic éncagingéi
S the language gtcupﬁ were sﬁrprisingly similar. For example, the encoding
"tiger' was ﬁcgasianélly‘pypdu;ed:by Japanesé and American qﬁildren alike
to describe the yellow, stripéé dog. Finally, the results from the séallx
sémple of Japanese living in Houston supported the cansisﬁancy‘gf iinguiséic

‘effects on referential communication performance in spite of varying

" cultpral settings (see means of Table 1),

Yet_shéiéiﬁéfe some eultuial_differéﬁges in pérf@fﬁ;ncg. Jin the

perceptual maéching task the Japanese children pé:fafméd mengai rotations

to clarify perceptual 4£fferé§ees éhiﬂhlihe language does not encode (at

least in the vccabulafy af young children). Also, the significant inter- .
‘action of sex with linguisti§ cggédinatian fEVEEl%S difﬁerent performance for

males and EEéEIE%=;ﬁ the two cultures, Howeve%@ Eh;zsignificance of this |

finding 1s reduced by the floor effect in the linguistic ccerdiuaﬁisg of

all the American enzgdinésj bQEb male and female and the fact thaF ggmalgs N

at this particular school in Japan were outperforming males an entrance

examinations.

Finally, cultyral differences mdy account for the highér proportion of
irrelevant features praduced'by American children. Less than 10% of the

: features encoded by Japanese children in Japan and in the United States -

were irrelevant to the listener's task. Yet-in the American sample-the - - .~ »~ .

3
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proportions were about th for five year olds and 20% f;r seven year olds

(see Table 4). The Japanese may have én;inEEEnaciQnal reputation of

béing low in communicative skills buﬁ the suggestion here is that when placed P -

in a cammunigaﬁiva context of referential specificity Japaneée children can

be more concise and informative Ehan:American children, However, before a label’

like '"verbose' is applied to Américan children further research with culturally -

different English-speaking children (e, g, vBritish childfén) as well as

Ame;ican children whg have acquired productive competency in prenominal

adjectiVe ordering rules should be conducted. | }Et?
In‘éénzlusiﬁn,rthe relationship between language, tulture, and cognition

is a complex interaction. By cdntrolling processing capacity across language

#

groups, by considering perceptuai saliency, by selecting a '"high workload"
referential communication task (Shatz, 1977), and by attempting to separate
language and cultural factors with a sample of Japanese children living in
the United States, we hgve maximized our focus on the effect of specific
linguistic rules concerning attribute coordination on communication perfafmaﬁcef
By assessing decéding as well as encoding performance at 1he point of
linguistic acquisipion -- ages five and seven -- we have seen how the
’*liﬂgﬁ&scic;structufes of two very different laﬁguagfs == English and

Japanese -- are applied differentially in the comprehension and production
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' Dependent Varisble 5

(Japanese ;n U.s. ) ~?ﬂ

5 (m5)

7 (Nﬁl@)

 # Rel. Attrib. in - |
.~ initial encodings 1.89

# Rel. Attrib. in. -
final encodings 2,15

## Steps of -;_

- feedback ' 1.96

.56
174
.65

Linguiétic coord,
" in initial encodings

H

Hom R

28
.68

- Linguistic coord.
in final encodings

R

Self o s
Adult : 1.90

Perceptual Task

# Rel. Attrib..

matched 254

Y

Ai 48

[ ] \m

-
-
=

2.82

2,340

1.99

1.85

.02
- 16
.09

.18
14
<16

.75
1.30

1.69

2.79

1,18

.36
.18
.34
.06
.20

2.4

(2.76)

(2.72)

(1.40)
( .68)

( .20)

(2.12)

o e et i e s

.18y
(3.42)

i( .72)
" (1.20)

(1.56)

(§,18) '

Note: All means are per trial except in the case of linguistic coordination, where
' means are per initial and final encodings.
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Rel.. Attrib. A | . .
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| Rel. Aterib.” A (S5%K | 66NN "
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J - §;59** i197** i%iszi*
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A
J
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| 573**

Decodings - Self A .
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Decodings - Adult A

J

. 30%

Note. - J = Japanese; A = American
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- # Rel. Attrib.
Iﬂit._Enc. ,'
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ffFinal Eﬁt. '

iLiﬂguiSEic coord.* ,’A

Jommunication- -
decoding*#

in

};# Steps @f iaadhack'=

in- 

- Langusge Graup b4 Agei
Age - »

Age

‘Language Group
" Age

. @
" Language Greup
Age ' -
Language Grﬁup % Age
Language Group' X Sex

’Laﬂguagé Group
Age ’

Tfials (Self vs. Adult)
- Trials x Age

Trials x Lang. Gr. x Age

"

| Main effects & interactions '

F_ratio -

P

e *Language GI‘GEPE' R B

LF(1,72)= 4,21
F(1,72)=22.70 -

F(1,72)= 3.72

F(1,72)=49.80

F(1,72)=17.21
F(1,72)=13,28- .
CF(1,72)= 4,32

F(1,72)="7.26
F(1,72)=49.06

F(1,72)=54.28

F(1,72)= 9.97

?( 1,7 2)-16 -85 =

F(L72)%24e20

F(1,72)=57.38° p¢

p&.05 .
+001:

p&

P&

P

P&

F(1,72)=13.57

Per
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e

p;

P‘é . Qal “e ;,,.

.001

.05
;001

.001
.001
.001
505

.01,
.00l

-001
.01
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- Contrasts .

VYWwvVyYvY yv
HRPWUP> VG N
B ]
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o
H-H
P

J>A
7> 5.

Adult > Self

Self » Adult’in
age gain

(See Fig. 2)

' measures

* Initial encodings and Final Encadings are cansidered here as repeated

** Because of concerns about hgmagéngity sssumptians the GEiESEf—GrEEﬁhEuSE

Conservative F test was utilized (ecf., Kirk,. 1959 p-

S &.

31

143)
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