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Although itis often assumed that spccch pcrception is

a purcly auditory evcnt,in face― to― facc communicatiOn it
is rnorc of a multimodal proccss Humans can rcad lips

fairly、 vcl,and this lip― rcad information plays a rolc in

spccch pcrception Whcn speech is nOt clcar,looking at

a speaker's face nOrmany imprOves speech pcrccption

(Cg,Sumby&POnack, 1954)becauSe visual informa‐
tion is helpflllin knO、 ving thc placc ofarticulation,、 vhich

is difFlcult to kno、 v frOrn auditory infonnation alone(BiniC,

4ヽontgomery,&Jackson, 1974)SpccCh SOunds are ar‐
ticulatcd at various places along thc vOcal tract,such as

at thc lips,teeth,palatc,and g10ttis Studics on liprcad―

ing(Cg,Sckiyama,Joe,&Umeda,1988:Walden,Prosck,
Montgomcry・ Schcrr,&」 oncs,1977)have ShoWn thatthc
human visual systcm is highly scnsitivc to thc distinction

bet、veen labials(lip― articulated sounds,such as/b/and
/m/)and nonlabials(sOunds articulatcd bchind thc lips,

such as/d/and/n/)
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Thc McCurk effcctcxpenment(MCGurk&MacDon‐
ald,1976;MacDonald&McGurk,1978)is a paradigm
uscd to explorc hO、 v peoplc integrate visual and auditory

informatiOn during speech pcrccption The McGurk ci
fect may occur when thc auditory and visual stimuli di■

fcr in terms oF place of articulation For cxample,、 vhen
auditOry/pa/is dubbed ontO visual lip movcments of
/na/,perceivcrs o■ en report hearing``ta''In this cxam―

plc,auditOry/p/is labial、 vhcrcas visua1/n/is nonlabial

Thc pcrceived sOunds(``t''in this cxample)are OftCn con‐

sistent、vith the visual stimulus in tcrms of place of al‐

ticulation,while remaining consistent、 vith thc auditory

stimulus in tcrms of manncr of articulation

Thc McGurk cffcct demOnstrates that lip‐ read infor‐

mation plays a role evcn、 vhcn thc speech is clcar Vヽhile

this efFect has been sho、vn to bc robustin English‐ spcaking
cultures(cg,Dekle,Fowlcr,&Funnc11,1992:Grccn,
KuhL Meltzo鶴 &Stevens,1991,Massaro&Cohen,1983:
Roscnblum& Saldaia, 1992),、 vc have round intcrlan‐

guagc dillerenccs bctwcen native speakcrs ofJapanese and

native spcakcrs of Amcrican English ln our flrst study

native speakcrs Of Japancsc hardly sh。 、ved thc McGurk
cflcct、vhen listcning tO vcry clcar Japanese speech,al‐

though these Japancsc subJects showcd a highly incrcascd

McCurk effect、vhcn auditory noisc、vas addcd to the
stimuli(Sckiyama&TOhkura,1991)Nヽ also conductcd
a cross― languagc study in、vhich nativc spcakers of Japa‐

nese and native speakcrs ofAmerican English、 vcre com―

parcd The」 apancsc sho、 ved a much、 vcakerヽ 4cGurk ci
fect than did the Amcricans「 or clear」 apancsc stimuli,

indicating thcirtendency to rcly on the auditory inlorma‐

tiOn(Sekiyama&Tohkura, 1993:also see Sekiyama,

Cultural and linguistic factors

in audiovlsual speech processing:

The DIIcGurk effect in Chinese sttlects
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The“McGurk eFfect"demonstrates that、 嗜sual(llp― read)llrOrnlatlon is used durulg speech percep_
tion even when itis discrepant w■ th auditow in10rmaton やヽhile this hぉ been established“ a robust
effectin subJects trom Westem cuitures,our own earlier results had suggested thtt Japanese subJects

use宙 sualilformatlon much less than 4111encan sub」 ects do(Sek,alna&Tohkura,1993)The present
study examined whether Chinese subJects would also show a reduced McCurk effect due to their c」 ―

tural similmtles with the Japanese The subJecヽ were 14 native"eakers of Chinese li● ng in Japan
Stlmuli consisted of 10 syllables cba/,/pa/,/ma/,/、 va/,/da/,/ta/,/na/,/ga/,/ka/,/ra/)prOnOunced by
twO speakers,one」 apanese and one Allleican Each allditory syllable wぉ dubbed onto every、 ■sual
syllable witlun one speakeL resulting in loo audio、 isual stimuliin each language The subJects'maln
tttk was to repOrt whatthey thoughttlley had heard while looに ng at and listening tO the speaker、 vhile
tlle stimuh weF being llttered Compared■ ith pre宙ous results obtalned、 ith AmeHcan subJects,the
Chinese subJects showed a weaker McGurk effect The results also showed thatthe magnitude ofthe

McGurk effect depends on the length Oftime the Clunese subJects had l市ed in Japall Factors that fos
ter and alter the Chinese sub」 ects'reliance on auditory lnfoHnation ale discussed
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1994a)Another flnding ofthis crOss_language study、 vas
that thc Mccurk cffcct、 vas strongcr for forcign spccch

stimulithan 10r nativc speech stimu‖  This effcct ofstim‐
ulus language,that is,thc nativc― foreign languagc cfFcct,

secllns to bc due lo some auditory ambiguity induced by

the forcign spccch Thc strOngcr visual cffect fOr forcign

spcech stimuli appears tO be consistent with our daily cx―

pcricncc that listcning tO fOrcign spccch is rnOrc difFicult

on thc telcphone than in facc‐ lo― facc communication al―

though、 vc rarely nOtice such a diffcrcncc in thc casc of

listcning lo native spccch l

/ヽhcn the stimun involved clear Japanesc spccch and

wcrc composcd Ofconnicting auditOry and visual syHa―

blcs,thc Japancsc subJccts Often rcported incompadbiト

ity bct、 vecn、vhatthcy heard and what they sa■ 4 instead
of showing thc McGurk effcct(Sekiyama,1994a)This
implics thatthc visualinformation is proccssCd to thc cx―

tcnt that thc audiovisual discrepancy is detcctcd mOst Of

thc timc lt suggcsts that,for clear spccch,thc Japancsc

use a type of prOcessing in which visual infOrmatiOn is

not intcgratcd、 vith the auditOry informatiOn cven、 vhcn
thcy extract somc lip‐ read informatiOn frOm thc face Of

the spcakcr Thc resuits fOrthc noise― addcd cOnditiOn in―
dicatc that thc auditOry ambiguity calls fOr visual com‐

pcnsation,resulting in a s、 vitch to another typc Of prO_

cessing、 vhcrc audiovisual intcgratiOn occurs

Thc、veakcrlヽ lcGurk cffectin the」 apancse perccption
of clcar Japancsc stimuli shO、vs that thcrc are cultural

a1ld/or linguistic factors which afFectthc manncr ofaudio‐

visual intcgration As lor cultural factors,it is often said

that thc Japanesc tcnd lo avoid 100king at thc facc of a

persOn thcy arc listening to bccause in Japan itis thought

to bc illnpolitc to starc at a pcrsonゝ facc、vhen that per―

son is ofa highcr status This culttlral habit may causc the

Japancsc to dcvclop a typc Ofprocessing、 vhich dOcs not
intcgratc visual、 vitll auditory informatiOn cvcn、 vhcn
thcy arc 100king at the spcakcrヽ facc

As for linguistic factOrs,number of phOnemcs uscd

may bc cOnsidcrcd Thc Japancsc phonenncs inight cas‐

lly be distinguishcd、 vithOut additional visual cucs bc_

cause a sma‖ er number OfvO、vclS,COnsonants,and syl―
lablcs Occurin Japancse than in.「 Or cxanlplc,Engnsh(in
Japanesc.thcre arc only 100 pOssiblc syHables,and nO

consonant clustcrs arc aH。 、ved)Related to this,lip― rcad
information may bc less uscftll in Japanese than in En―

ghsh becausc the Japancse consOnantinvcntory docs nOt

havc labiodentals(/f/,/V/,/0/,/ё /).、VhiCh arc casy tO lip―

rcad and form a pcrccptual group that is distinct ftOm

both labials(/b/、 /p/、 /mブ ,,w/)and nOnlabials(/d/./nム
/gム ctc)in Enghsh(WaldCn et al,1977)Thcse linguis―

tic characteristics alsO possibly lcad tO thc type of pcr―

ceptual proccssing describcd abovc

A directtest ofthese t、 vo llypothcscs may bc to cxam‐

inc nativc spcakcrs ofsuch languagcs as Ha、 vaiian,Span―

ish,Or ltalian、 bccausc thcir inative languagcs arc pho―

ncticaHy similarto Japancse、 vith rcspect to thc linguistic

aspccts noted abovc but thcir culturcs do not cmphasize
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Japanesc than thcy are to the Amcricans in tcrms of face

avoidancc Thc currcnt study tcstcd the facc_avoidancc
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、vho are cultura‖ y closc tO the Japancsc,、 vould also sho、 v
a、vcakcrヽ4cGurk c改、ctthan the prcviously tcsicd Amcr―

ican suttcctS
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stimuH、vith which tO testthc nativc speakcrs Ofchinesc

(but alSO Sec Note l)OFcOurse,this shOuld be dOnc ftlr
therifthc Chincse shO、 v a strong McCurk effcct、 bccausc

普部lV話器跳耀「」鵠占:轟距‖躍T毬]1
McCurk cffect ttrthc chinesc subJects This fact,hOu._

cver,also implics that using Chincse stimuliis nOt a nec―

cssary cOndition fOrtcsting thc facc‐ avoidancc hypothcsis
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ifthc Chincsc sho、 va、vcak lNIcGurk cffcct lor thc Japa‐

ncsc and English stimuli

ldea‖ y forthe purpose ofthe currenttest,thc Chinesc

sunccts should havc no cxpc● cncc ofliving in a forcign

country We actuany applicd this requirementtO thc Amer―

ican and Japancsc subJects in our prc宙 ous study(Scki‐

yama&Tohkura,1993)For practical rcasons,ho、 vcvCr,

thc subJccts in this study wcrc nativc spcakers of Chト

nesc who、 vcre living in Japan Accordingly、 close atten―

lon was paid to determine if the subJccts'Va● Ous hn‐

guistic and cultural cxpericnccs aミ、ctcd thc rcsults

METHOD

Sublects
Fourtecn],ative spcakers ofChincsc u]]dcr 30 ycar、 ofage 、vcr

rccruited llom the Kanazawa University comlllunity Thcy rcported

thatthey had nOrmal hcari!lg and normal or coricctcd― to-1lorinal vi‐

sion Most ofthcm、 verc graduatc studcnts、vho had arrivcd in Japan

aFte「

'inishing conege in China Onc was'om Taiwan TheiragesrangedFlom 19to30years andthclcnsthofthcirstayinJapan、 vas

bct、vcen 4 mollths and 6 years Al1 0Fthcm spokc Japancse but a

tw oFthem hadjusi cnough prOficiency in Japancse to undcrstand

t1lc cxpcrimcntal task They had ncver lived in a Forcign country

othcrtllan Japan /ヽ lthougll most ofthc]■ had taken English classcs

,om、 vhcn thcy、verc about 12 ycars old i〕 lany oF thern rcportcd

t1lattilcy did not spcak English One oFthcm eoinplail〕 ed that cven

a tapc rccodcr、vas not availablc in llis school、 vhen hc startcd to

lcaril E]lglish bcforc thc cconoinic libcration by Tcn Xiao Ping

Judging'om this episodc thc English proricicncy ofthcsc Chincsc

Suり eCtS Was probably noi nluch di■ trent Flom that ofour prcvious

Japancsc su● ccts(SCkiyama 1994a:Sckiyama&Tohkura 1991)
AL1lough the su● ectS・ nativc languagcs includcd various Chincsc

dialccts a1l orthcin had bccn cducatcd i!l Mandarin Chincsc sincc

entering cle!llcntary school Thcy、 verc paid 6 000 ycn forthe 4-h

experi]ncnt conductcd ovcr 2 days

S● mun
Thcs■ mmi wcrethe、ame asthoscぃ cd bv Sck,an〕 aand Ъ hkum

(1993)Thcy COnsistcd of lO syHablcs(lbal 'pa1 lma, I、 val ,da,

It a, ,na` ′ra, 19a′ 、and′ ka′ )and、 vcre pronOunccd by a tnlalc

Japancsc speakcr For Japancsc stimuli and by a lc‐ malc Amcrican
spcakerお r English stin,uli Cach spcakerヽ ぬcc、vas vidcolapcd、 vhilc

shc pronotlnccd the synables Her uticranecs wcr rcrccoded in an

a1lcchoic room to obtai〕 l the auditory stimull Thc audio signals ofthc

original vidcotape、vcle replaccd by thcsc rerecorded signals Thc 10

visual and 10 auditory syl ables、 vcF eo:llbined using a BETACAM
、ldco systcm that can handle flame― by― lrame ti:nc control(33]1lscC)

To synchronizc thc rcrecorded and original audio signals thc rerc―

corded signals wcre dubbed onto thc frames、 vhcrc thc original audio

signals had bccn Thc onscts orthc cncrgy、 vere synchronized Forthc

icchnical dctails oFtllc dubbil]g,scc Sckiyaina(1994a)

in thc dubbing thc auditory syllablcs、 vcrC COmbincd only、 vith

thc visual syllablcs FrOnl thc same speakcr.but ail auditory syHablc

、vas dubbcd onto allthc vistlal syllablcs so that all possiblc combi‐

llatiol〕 s oF 10 auditory and 10 visual syHablcs(10 × 10 - 100)
、vcrc produced On thc Final vidcotapcs(.|｀ /tapcs')each Stimu‐

lus occurrcd in a 7-scc trialin、 vhich tlnc vidco channclincludcd 3 scc

oF black flamcs and 4 scc ofthcぬ cc Tlnc Final vidじotapes、 vcre

copicd o]ltoヽ /HS vidcotapesお r usc i1l the cxperi]llcnis

/ヽidcotapcs for auditory― only prescntation、 vcrc also crcated

(つ｀tapcs')ヽ Vith black llamcs ol1ly ol1 11le video cl,anncl「 or thc

auditory― o]lly prcsc]]tation a vidcotapc includcd six rcpctitions of

1 0 auditory stimtlli
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Thc visual stimuli、 vcrc prcscntcd on a 20-in color i■ onitor on

、vhich an approximatcly lilc― sizcd spcaker appearcd Auditory stim―

uli、 verc presentcd through t、vo loudspcakcrs placcd at thc sidcs of

the nlon■ or Thc subJccts vic、 vcd thc monitOr from a distancc oFl m

Experimental Design
Each ofthc 14 subjects par南 cipated in thc two scsSiOnS orthc cx_

pcrimcn1 0ne scssion、 vas for thc Japancsc stimulus sctithe othcr

was for thc English sct Thc order Ofthcse t、 vo stimulus scts was

countcrbalanccd bctwcen su● eCtS For cach slmutus sct、 thcre wcre

thrce conditions:audiovisual(´ /゙)auditOrv only(A)and viSual only

(｀/)、 VヽhiCh wcrc cOnductcd in that ordcr The い0/tapcs and thc
A tapcs、 vcrc played in thc AV and A conditions,rcspcctivcly ln

the V eondition ol]ly the vidco outputs oFthc Aハ /tapcs、vcre playcd

by turning offthc main amplificrs oFthc loudspcakers

Procedure
Thc videotapcs、 vcrc playcd on a VHS vidcocassettc machinc

locatcd in a control loom adJoining thc room in which the sub_
jects were tcstcd Thc s● muh werc prescntcd once evcry 7 scc in

random。「dcr in thc ANr condhion.thc su、 cc、 WCre hゞ ructdto
、vritc do、 vn、vhatthcy thoughtthey had hcard、 vhilc looking at and

listcning lo cach syHal・ lc lt、 vas an opcn set respOnsc Thcy、 vcrc

instructed to、 vritc in′ ′″.1'″  V`hich thcy had bcen taught in clc_

nlcntary school flNI speHing Chincse syllablcs to approximatc thc

Ro:nan alphabet Thcy、 verc also askcd to rcport any rccognizcd

ineompatibility bet、 vecn、vhat they hcard and、 vhat thcy sa、 v by

chccking a column on thcir responsc shcets ln the A condition,

thc suttcctS'task was to rcport only whatthcy had heard in the

/ヽcondition they、vcrc asked to llprcad and rcport what thcy

thoughtthc speaker、 vas pronouncing

For cach stinlulus sc!、 thcハふ′condition was conductcd in six

blocks oF 1 00 trials、 andthc A andヽ /conditions wc“ conduCtcd in

onc block of 60 or 100 trials lttook 2 h lo conduct thc thrcc con―

d“ ions for one s“ mulus sct Each suttcct par6cipatcd in thc cxpcr―

imcntお r2days.cach oF which was cithcr rorthc English or thc

Japailcsc stilllulus sct

RESULTS

Responsesin the A Condition
Contllsion matrices for the A condition are sho、 vn in

Figure l Each numbcristhc pcrccntagc ofthc rcsponscs

in a ro、v Whereas most ofthc consonants、 vere accu―

ratcly idcntified,/r′ in both」 apanese and English sho、ved

a largc number or confusions English/w/also sho、 ved

somc conftlslons with``r｀ 'and..1''Thc data show that En

glish′ r/、vas pcrccptually similar to..、 v''v/herCas Japancsc

/r/、vas perceptua‖ y similar to..1''Thc'`、 v''rCSponscs for

thc English/r/had also been observed in」apanese sub―
jects prcviously(Sckiyama,1994b)Onc Characte● stic

was observed for Chincsc suttCCtS Only:7%-800.T're―

sponscs for/n/in both Japancsc and English

Responsesin the V Condition
Figurc 2 sho、 vs confllsion matrices forthc V condition

it is clcarthat for both thc Japancse and English stimuli,

visuallabials which have a blabial closurc(/b/,/p/,/m/)

wcrc wcn disc● minatcd from nonlabials(/d/,/t/,/n/、 /g/,

アkノ )by liprcading Visua1/w/,which shows hp plotrusion,
、vas perceivcd as a distinct catcgory in both languagcs

Thc Japanese/r′ was perceivcd as one ofthc nonlabials,
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Figure i COnfusiOn matricesin the audi10w‐ Only(A)● onditiOn for Japanese and English stimuii Each numberindicates
the percentage oFthe respOnses in a rovL
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whcreas thc English/1/、 vas pcrccived as being in the samc

catcgory as/w/

Responses in the AV COndition
ln the analyses ofthc data for theだ ′cOndition,the

data for stirnuli for which the atlditory or visual compo―

nent、vas/r/or/、v/were excluded duc to thc auditOry Or

visual diffcrences bctween」 apanese and English

ぉ: 搬ヽ ど 輩 鎖 ξT棚 肌 w眠 ::射毬 淵 ir籠露
labials(/b/,/p/./m/)and thc casc in which thcy werc

no■ labials(/d/,/t/,/n/,/9/,/k/)Thc reSponse pattcrns

were almost identlcal within these two groups(ViSual

labials and visual nonlabials),agreeing、 vith thOse Ob_
tained by Sekiyama and Tohkura(1991) In thC COnfll_

sion matriccs in Figurc 3,the numbcrs in parcnthcscs in

thc leflmost column arc the perccnt correct idcntifica―

tions Orthe auditory syHablc in the A condition which

providcs a bascline for the examination Ofvisual cffects

in the AV condition Thc responscsin thc shado、 vcd scc―

tions indicatc thc'`gross''MCGurk ellcct These are cr‐

rors in terms of auditiOn,and thcir place of articulation

is consistcnt、vith that Ofthc visual input Thc gross

McCurk effcct is secn for/b/,/p/,/m/,and/t/for both

Japanesc and English about 4000 ofthc time

The Magnitude ofthe McCurk Effect
The magnitudc Ofthe``pure''McGurk effect、 vas cal―

culated by subtracting the auditOry placc crrOrs flom the

gross McGurk effcct For example,、 vhen cOmbincd、 vith

visual labials,Japancsc auditory/t/produccd place crrors

(“p''Or`.b"responscs)4200 ofthc timc,and thcse arc

countcd asthc grOss McGurk cfFcct HO、 vcver.this/t/also
produccd“ P''rcsponscs 1 00。 Ofthc time in thc A condi‐

tiOn(auditory confllsiOns)Thus,thc magnitudc Of thc

pure McGurk effcct(ViSual cffect)waS 42-10=3200
Figure 4(top pancl)ShOヽ Vs the magnitude ofthc pure

鶴 鰤 燃 帯 構 麟 繊 鱗 :

thc Chinese sublectsthan fOrthc Amcrican subJccts WhCn

the stimuli arc Japanesc,the magnitudc Ofthc McGurk

cmcctin thc Chincsc suttectsiS abOutthc samc as l isin

thc Japanesc subJects,when thc stimuh arc English,l is

Engrrsヵ:Japaneser

Figure 2 Confusion matricesin the visual― only(V)COnditiOn for Japanese and English stimuli Each number indicates the
percentage oFthe lospOnses in a roll

ε
Ｏ

０̈
一＞

response

r I

ｂ

ｐ ７

００

２

100
85

1

8 7
ｄ

ｉ

ｎ

ｇ

100
2

100

93 7

r 17

46 36  16
43 39  16
42 42  16

1 97

response

‐９

３３

‐４

２９

‐５

response

n r

p
47 23
35 41
36 46

３０

２２

‐８

93

1

ｄ

ｔ

ｎ

ｇ

ｋ

１

１

１

２

１

６

９

‐４

∞

３‐

「

‐

１‐

２。
１４

７

４

９

「
９

３６

３２

「

９

‐９

２７

４６

‐０

５

７

６

３

‐５

３

５

6
4

27

20
13 1

r 1   91 8



THE McGURK EFFECTIN THE CHINESE

b(100)
p(96)

Ｃ
Ｏ
〓

●̈
コ
●

E廿1轟
習 t000)
O n(93)

g(100)

k(100)

b(100)
p (96)

mooo)
d(98)
t(100)
n(93)
g(100)

k(loo)

98 2
2 98

‐９

　

ｈ‐

v′s′o″ =rabね′

`し

島″′

tngk

略ゎ″=rabね′侮pJ"ノ

４

９６

９６

４

●
０
〓

０̈
コ
０

Ｌ
Ｏ
〓
一●
コ
０

一
１１１

一

一”
　
‐９

response

Japanese′

′′s′0″ ="Ortrabね′rこちら3り

b (98)
p (98)

m000)
d (97)

t (90)
n(91)
g(100)

k(100)

b (98)
p (98)

m(loo)

d (97)
t (90)

n(91)
g(100)

k(100)

温離 1蝠 漁懇億i蝋
{:liilⅧ猟諾11犠:∬首i鑑さ::鍛鷺盤l

i:il∬ :ιllil夕|∬;∬猟|;‖よ:1盤し1彙:懸t::1

1‖灘i晰酬点Jttl欅漫硝
、ヽcrc English,thcy、vcrc 480t and 90 fOr thc chincse
75(4 and ll,3 for tl,c Japancsc,and 840・ and 1 300 ftlr thc

me三
lT:稚 野 t[弾潔 il程∬ 飢 1褻 ド囃

cヽrc givcn in a bctwccn suttcctS dCSign)

To compare thc magnitudc ofthelヽ 4cGurk cm3ct across
langtlagc groups by analyscs Of variancc(ANOVAs).tllC

Figure 3 ConfllsiOn matricesin the audiO■ isual(AV)cOnditiOn fOr Japanese and English stimuli The matrices arc shOwn
fOr twO cases depending On the visualcOmponent ofthe stimuli Each number indicates the percentage oFthe respOnsesin

a ro‐ The numberin tht・ leFtmost colunns shOws the auditory intelligibili● scOre  that is,the percOntage corrcct in the A
conditiOn The resPOnseS in the shadowed sectiOns indicate the・ .gross''Mccurk eFFect

覇織榊 齢嚇鱗榔
佑is::踏it譜墨1:lT鴇謝翼ヽlλ鍬鳳tttt毎

1腑L町:?論∵;1請譜:[躙A儒:wi愕:滞珊蝉鮒芸輝憮繋難

Englisヵ′

ν′sわ″=″ο
"rabね

′にちら3り

n g k 10thers

100

response

response response



t

SEKIYAMA

0"4● 6030100o204060001∞

Magn■ude ofthe McGurk effect(%)

Figure 4 ′ヽcomparisonOfthemeanmagnitudeofthelMcCurk
eFfect across three language groups Tlle data for the Japanese

and American subjects are Flom Seki,ama(1994b)

nesc and the Americans(′ > 50)Forthe English audi‐

tory noniabials,the three languagc groups did nOt differ

significantly(′ > 30 in each comparison)

These results indicate thatthe McGurk cffcct、 vas sig‐

nincalnt,weakcrin the Chlllese sublects than in the Alllcr‐

icans lt was as wcak asthatin the Japanese sub」 ects for tlle

」apancse stimuli and cvcn、 veaker than that in the Japa―

ncse for thc English stimuli Pcrhaps bccausc both stim‐

ulussetsaleinaforcignlanguagefortheChinesesub」 ccts,

they did not shO、v a signiflcant diffcrcncc in the magni―

tudc ofthe McGurk effect between the Japancsc and En‐

glζh summi rll,13)=361,′ く 08]

Individual I)ifferences

Compared、vith thc Japanese and the Americans,the

Chinesc subjects showcd much largcr individual difFer―

cnces Thc lcft halfOfTablc l sho、 vs thc individual data

ofthe purc McGurk effectin the Chinese sutteCtS forau―

ditory labials(paircd、vith visual nOnlabials)and audi_

tory nonlabials(paircd with visual labials)ThC data arc

averages over the English and Japancsc stimuli bccausc

the results were similar in thc two stimulus scts Thc in―

dividual diffcrcnces are obviOus fOr the auditory labials,

、vhich yielded a stronger McCurk cmcctthan did the au―

ditory nonlabials

One might suspect that thc subJects WhO Sho、 ved thc

weak McGurk effect、vcrc poor lipreaders Ho、 vever.as
sho、vn in the right half of Tablc l,thc lipreading pcrfor‐

mancc is fairly constant across sublects when scored in

terms ofthc disunclon bc● veen labials(/b/,/P/,/m/)and

nonlabials(/d/,/t/,/n/,/g/,/k/)in thC ViSual‐ Only task

Therefore,the diffcrcnce in the McGurk effcct should be

atthbutcd to a dittercnce in intersensOry integration rathcr

than to a diffcrcnce in unimodal pcrformance

Effect of Living in a Foreign COuntry

/ヽith respect tO the Causc of thc large individual

differences,Figure 5 depicts thc avcrage magnitude of

thc McGurk effcct for auditory labials as a functiOn of

thc lcngth of the sub」 cctt stγ in Japan(Note that the
data are sho、 vn Only for auditory labials,bccause the

4ヽcGurk effect was almost abscnt for auditory nOnlabi‐

Js h Jl ofthc subJects,as shown lll TaЫ e l)ThCrc was
a positive corrclatiOn(″ = 723)bctwCCn the magnitudc
ofthc McCurk effcct and the length ofthc sub」 cctt stγ

in Japan Thc sublects who had hved in Japan for less

than 2 years allshow a wcak McGurk effect(thC magni‐

tude is smallcr than 20%)ThOSC WhO had staycd for
morc than 3 years,with the exception of SubJects 5 and

8,sho、v a strong McGurk cffect(the magnitudc is larger

than 50%)ThiS rclatiOnship suggcsts that the strong rc‐

liancc on auditory information mighi bc true for the

monolingual Chinese■ vllo have never livcd in a fOreign

country Howcvet given thc smali number ofthc subJects

、vho had livcd in Japan forless than l year,this specula―

tion about thc mOnOlingual Chincsc should be tcstcd

Table l

The iMagnitude ortheIMcCurk EFfect(° /・ )

and the Rate of Lipreading Errorsin Terms oF

Labial― Nonlabial Discrimination(%)in chinese SubJects

McCurk Ettct
Audition

Lipreading Errors

VisiOn

Suヽ eCt Nonlabial Nonlabial

055
000
000
055
055
1165
1835
2610
5500
7720
9500

'7259665
10000

Note―The pcrcentages are averagcs Ovcr English and Japanese stim―

uli The magnitude ofthe McCurk efFcctis sho、 vn for atlditory labials

(pairCdヽ Vith visual noniabials)and auditory nonlabials tpairdヽ Vith vi―

sual labials)

l

2

3

4

5

6

7

8

9

10

11

12

13

14

725
1390
H15
1000
3280
335
835
1 65

665
720

11 65

110
1000
445

000
000
000
1 67

000
000
000
000
000
000
000
000
000
1000

000
1300
200
100

1000
300
000
000
700
100
000
400
000
000

d



０
　
　
　
　
　
　
　
　
０

０
０

‐３
　
　
　
　
　
　
　
　
　
　
　
　
　
０

０

２

０

r=723

.7
123 4° 。

   5

Living in Japan(years)

Figure S The relationship be● veen the magnitude oFthe Mc‐
CurkeffectandthelengthoFtimethesubiecthadliVedinJapan
The number beside each dotindicatessub ect number For a pe―
riod longer than a year.the length OFthe stay was reported only

on a yearly basis The magnitude oFthe McCurk eFFectis the av‐

erage over Japanese and English auditory labials

using morc Chincsc suttCCtS―idcally,those who will

havc had no expcricncc ofliving in a forcign country

DISCUSS10N

The Chincsc sublccts as a group showcd a much weaker

McCurk cmcctthan did thc AmcHcan su● cCtS,display‐

ing a gmilarity to thc Japancse subJccts Given that both

Japanese and English stimuli、 vcrc forcign spcech fort1lc

Chincsc sublccts,the wcak McGurk crfcct clcany indト

catcs that thc Chincse arc lcss susccptiblc to thc visual

inllucncc than arc the Amcricans As notcd carlicr、 thc

nativc― forcign language elfcct for thcsc stirnuli、 vorks

against finding a、vcak NlcCurk cffcct ror thc chincsc

sublccts Thus,thc rcsuhs show a strong rcHancc orthc

Chincsc on auditory information Thcsc rcsults arc con―

S:Stcntヽ Vlth thc facc‐avoldance hypothcsls

Thc Chincsc sublccts showcd largc individual difrt・ r

cnccs in thc magnitudc ofthc NlcGurk cfrcct Onc pOS‐

siblc reason for thc largc individual ditfcrcnccs is thc di‐

vcrsity oftheir nativc dialccts Ho、 vcvcr,thC rclationship

bct、 vccn thc l■ agnitudc ofthc lヽ 4cGurk efftct and thc sub―

jcct's native dialcct was not ob宙 ous For cxamplc,cvcn
a couplc vlho came flom thc samc arca sho、 vcd a largc di■

fcrcncc in thcヽ 4cGurk cfftSct Rathcr、 the data suggcsted

that thc cause ofthc individual didtrcnccs、 vas thc vari―

aion in thc cxtent ofthc subJcctゝ cxpcricncc o「 living in

Japan,as sho、vn in Figure 5 1tis plausiblc that pcoplc、 vho
arc scriously lcarnilig a second langtlagc also lcarn to usc

any cucs,including lip― read inftlrmation,tO improvc thcir

listcning comprchcnsion Thc data suggcstthattllc mono―

lingual Chinese tend to rcly on auditory inlormation and

thatthcy learn the utilization ofvistlal cucs、 vithin 3 ycars

if cxposcd to a nDrcign language

As mcntioncd in thc introduction to this papcr.lNlas‐

saro ct al(1993)tcstCd native speakcrs orJapancsc.Span―

ish,and Amcrican English by using synthcsizcd audiblc

THE McGURK EFFECTIN THE CHINESE   79

spccch and a computer― animation iacc Although they
concludcd that'(thc undcrlying mcchanisms for spccch

pcrccption arc similar for thc thrcc langtlagcs''(p 477).

thcir interprctation can be qucstioncd ln somc condi―

tions,、vhich、vere comparablc to our natural― spccch cx‐

peHment,thc vヽual(McGurk)cffCCt was wcakcrin thc
Japancse sublccts than hi thc nativc spcakcrs of Spanish

or Amcrican English Morc spccificaHy,、 vhcn trcating

magnitudc o「 thc visual effcct as the outcomc variable、

Massaro ct al found a significant interaction(′ く 001)
bctwccn audltory ambigulty(mCasurcd on a f市 c lcvcl

scalc)and language grOup This、 vas bccausc the visual

cfft・ ct、vas、vcakcrin the native speakcrs ofJapancse than

in thc other t、 vO groups、 vhcn thc auditory stimuli、vcrc

lcss ambiguous Although thc authors insistthatthis quall‐

titativc dintrcnce dOcs not mcan a qtlalitativc diffcrcncc

in manncr ofprOccssing,thcy sho、 vcd some evidcncc of
a qualitativc diRヽ rcnce in Expcrimcnt 2、 vhcn they tcstcd

diffcrcnt rnodcls against thc rcsults for thc nativc spcak―

crs ofJapancse and Amcrican English The rcsults fOrthc

nativc speakcrs ofAmcrican English、 vcrc bcst cxplained

by thcir ftlzzy logical rnodcl ofpcrccption(FI´ 4ヽP).、vhiCh

hypothcsizcs that the visual and auditory information is

intcgrated in a rorm ofrnultiplication undcr various cOn―

ditions On thc othcr hand,thc rcsults lor thc Japanese

spcakcrs could bc cxplaincd by both thc FLMP and the

auditory dominancc modcl.、 vhich assumcs thatthc visual

infOrmation is integratcd into thc pcrceptual dccislon

only、vhen thc auditory speech itsclf is not idcntified

Thcrcforc、 thcir rcsults do not dcny thc tcndcncy ofthc

Japancsc to rcly morc than thc Amcricans On auditory

information

in summary in an attemptlo tcst thc facc avoidance

hypothcsis,thc currcnt study cxamincd thc cxtcnt to

which Chinesc su● CCtS intcgratc visual and audlory in―

ftlrmation during spccch pcrccption Thc Chincsc 、vhO
arc bcncvcd to bc cultura1ly similar lo thc Japancsc in

thcir avoidance of gazing at thc facc of a speakcr 、vcrc

also lcss stlSCCptiblc to visual inllucnccs than arc Amcr―

lcans This indicatcs that thc face― avoldancc hypothcsls
is notr● cctCd HOWcvcr、 hrther rcsearch wni bc nccdcd

lo tcst this hypothcsis against anothcr possiblc factor that

may inllucncc thc strcngth ofthcヽ lcGurk cfft・ ct This is

bccausc thcrc、 vas some cvidcncc in thc currcnt studv that

thc auditory rcliancc ofthc Chillcse might bc cvcn strongcr

than that ofthe Japancsc Thc avcrage magnitudc ofthc

McGurk cffcct was smallcr hl thc Chincsc sutteCtS than

in the」 apancsc subJccts whcn thc slmuli wcrc English

Morcover.thc Chincse subJccts who had livcd in Japan

forlcss than 3 ycars sho、 vcd littlc McGurk crcct ror both

English and Japancsc stimuli、 even though b0111、 vcrc

nonnativc languagcs forthcm I「 thc llativc― llNrcign tan―

guagc effcct hOlds.tllc rcsults imply a vcry strong audi―

tory rchalicc This strOng auditory rcliancc may bc rc―

latcd lo thc tonal chtlractcristics ofthc Chincsc langtlagc

ln the Chincsc languagc thc mcaning Of a spokcn
、vord is dctermincd not only by its syHabic structurc but

also by itstonc For cxamplc,ma,mcans 'mothcrf'Ⅲ ■ax'｀

(thiS tOnc also means・・to numb・
.)...hOrsc,''Or tO revile'
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