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Cultural and linguistic factors
in audiovisual speech processing:

The McGurk effect in Chinese subjects

KAORU SEKIYAMA
Kanazawa University, Kakuma-machi, Kanazawa, Japan

The "McGurk effect" demonstrates that visual (lip-read) information is used during speech percep
tion even when it is discrepant with auditory information. While this has been established as a robust
effect in subjects from Western cultures, our own earlier results had suggested that Japanese subjects
use visual information much less than American subjects do (Sekiyama & Tohkura, 1993).The present
study examined whether Chinese subjects would also show a reduced McGurk effect due to their cul
tural similarities with the Japanese. The subjects were 14 native speakers of Chinese living in Japan.
Stimuli consisted of 10syllables (/ba/, Ipa/, Ima/, Iwa/, Ida/, Ita/, Ina/, Iga/, Ika/, Ira/) pronounced by
two speakers, one Japanese and one American. Each auditory syllable was dubbed onto every visual
syllable within one speaker, resulting in 100audiovisual stimuli in each language. The subjects' main
task was to report what they thought they had heard while looking at and listening to the speaker while
the stimuli were being uttered. Compared with previous results obtained with American subjects, the
Chinese subjects showed a weaker McGurk effect. The results also showed that the magnitude of the
McGurk effect depends on the length of time the Chinese subjects had lived in Japan. Factors that fos
ter and alter the Chinese subjects' reliance on auditory information are discussed.

Although it is often assumed that speech perception is
a purely auditory event, in face-to-face communication it
is more of a multimodal process. Humans can read lips
fairly well, and this lip-read information plays a role in
speech perception. When speech is not clear, looking at
a speaker's face normally improves speech perception
(e.g., Sumby & Pollack, 1954) because visual informa
tion is helpful in knowing the place ofarticulation, which
is difficult to know from auditory information alone (Binie,
Montgomery, & Jackson, 1974). Speech sounds are ar
ticulated at various places along the vocal tract, such as
at the lips, teeth, palate, and glottis. Studies on lipread
ing (e.g., Sekiyama, Joe, & Umeda, 1988; Walden, Prosek,
Montgomery, Scherr, & Jones, 1977) have shown that the
human visual system is highly sensitive to the distinction
between labials (lip-articulated sounds, such as Ibl and
Im/) and nonlabials (sounds articulated behind the lips,
such as Idl and In/).
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The McGurk-effect experiment (McGurk & MacDon
ald, 1976; MacDonald & McGurk, 1978) is a paradigm
used to explore how people integrate visual and auditory
information during speech perception. The McGurk ef
fect may occur when the auditory and visual stimuli dif
fer in terms of place of articulation. For example, when
auditory Ipal is dubbed onto visual lip movements of
Ina/, perceivers often report hearing "ta." In this exam
ple, auditory Ipl is labial whereas visual Inl is nonlabial.
The perceived sounds ("t" in this example) are often con
sistent with the visual stimulus in terms of place of ar
ticulation, while remaining consistent with the auditory
stimulus in terms of manner of articulation.

The McGurk effect demonstrates that lip-read infor
mation plays a role even when the speech is clear. While
this effect has been shown to be robust in English-speaking
cultures (e.g., Dekle, Fowler, & Funnell, 1992; Green,
Kuhl, Meltzoff, & Stevens, 1991; Massaro & Cohen, 1983;
Rosenblum & Saldana, 1992), we have found interlan
guage differences between native speakers ofJapanese and
native speakers of American English. In our first study,
native speakers of Japanese hardly showed the McGurk
effect when listening to very clear Japanese speech, al
though these Japanese subjects showed a highly increased
McGurk effect when auditory noise was added to the
stimuli (Sekiyama & Tohkura, 1991). We also conducted
a cross-language study in which native speakers of Japa
nese and native speakers ofAmerican English were com
pared. The Japanese showed a much weaker McGurk ef
fect than did the Americans for clear Japanese stimuli,
indicating their tendency to rely on the auditory informa
tion (Sekiyama & Tohkura, 1993; also see Sekiyama,
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1994a). Another finding of this cross-language study was
that the McGurk effect was stronger for foreign speech
stimuli than for native speech stimuli. This effect of stim
ulus language, that is, the native-foreign language effect,
seems to be due to some auditory ambiguity induced by
the foreign speech. The stronger visual effect for foreign
speech stimuli appears to be consistent with our daily ex
perience that listening to foreign speech is more difficult
on the telephone than in face-to-face communication al
though we rarely notice such a difference in the case of
listening to native speech.'

When the stimuli involved clear Japanese speech and
were composed of conflicting auditory and visual sylla
bles, the Japanese subjects often reported incompatibil
ity between what they heard and what they saw, instead
of showing the McGurk effect (Sekiyama, 1994a). This
implies that the visual information is processed to the ex
tent that the audiovisual discrepancy is detected most of
the time. It suggests that, for clear speech, the Japanese
use a type of processing in which visual information is
not integrated with the auditory information even when
they extract some lip-read information from the face of
the speaker. The results for the noise-added condition in
dicate that the auditory ambiguity calls for visual com
pensation, resulting in a switch to another type of pro
cessing where audiovisual integration occurs.

The weaker McGurk effect in the Japanese perception
of clear Japanese stimuli shows that there are cultural
and/or linguistic factors which affect the manner ofaudio
visual integration. As for cultural factors, it is often said
that the Japanese tend to avoid looking at the face of a
person they are listening to because in Japan it is thought
to be impolite to stare at a person's face when that per
son is of a higher status. This cultural habit may cause the
Japanese to develop a type ofprocessing which does not
integrate visual with auditory information even when
they are looking at the speaker's face.

As for linguistic factors, number of phonemes used
may be considered. The Japanese phonemes might eas
ily be distinguished without additional visual cues be
cause a smaller number of vowels, consonants, and syl
lables occur in Japanese than in, for example, English (in
Japanese, there are only 100 possible syllables, and no
consonant clusters are allowed). Related to this, lip-read
information may be less useful in Japanese than in En
glish because the Japanese consonant inventory does not
have labiodentals (If!, lvi, 18/,1(/), which are easy to lip
read and form a perceptual group that is distinct from
both labials (lbl, Ipl, Iml, Iw/) and nonlabials (ld!, Inl,
19/,etc.) in English (Walden et aI., 1977). These linguis
tic characteristics also possibly lead to the type of per
ceptual processing described above.

A direct test of these two hypotheses may be to exam
ine native speakers of such languages as Hawaiian, Span
ish, or Italian, because their native languages are pho
netically similar to Japanese with respect to the linguistic
aspects noted above but their cultures do not emphasize

face avoidance. Massaro, Tsuzaki, Cohen, Gesi, and Here
dia (1993) tested native speakers ofJapanese, Spanish, and
American English by using synthesized audible speech
and a computer-animation face. In some conditions that
were comparable to our natural-speech experiment, the
visual (McGurk) effect was weaker in the Japanese sub
jects than in the native speakers of Spanish or American
English. Similarly, Fuster-Duran (1996) found a strong
McGurk effect in Spanish subjects. From the viewpoint
ofphonemic and syllabic structures, the Spanish language
seems to resemble Japanese. Spanish has the same num
ber of vowels (five) as Japanese, and it has repeated occur
rences ofCV (consonant + vowel) syllables in a phrase,
as in Japanese. Thus, the strong McGurk effect observed
in the Spanish-speaking subjects suggests that the phono
logical structure of a subject's native language does not
determine the strength of the McGurk effect.

If this is true, then the cultural (face-avoidance) hy
pothesis seems to be plausible. This hypothesis predicts
that subjects from a Western culture which does not prac
tice face avoidance will be more susceptible to the McGurk
effect than will Japanese subjects. In accordance with this
prediction, Massaro, Cohen, and Smeele (1995) reported
that the performance of native speakers of Dutch was
equivalent to that ofnative speakers ofAmerican English.

To examine the face-avoidance hypothesis further, the
present study tested native speakers ofChinese. This lan
guage group was chosen on the basis ofgenerally accepted
views ofcultural similarities between Chinese and Japa
nese and differences between Eastern and Western cul
tures. Although it is hard to quantitatively measure the
degree of face avoidance in various cultures, cultural an
thropologists have observed that Asian cultures generally
include face avoidance as an expression of social status
(e.g., Nomura, 1984). Also in my informal inquiry, several
Chinese people who know both the Chinese and Ameri
can cultures indicated that they did not stare at the face
of the person they are listening to as much as Westernpeo
ple do. Thus, the Chinese are at least more similar to the
Japanese than they are to the Americans in terms offace
avoidance. The current study tested the face-avoidance
hypothesis by testing Chinese subjects on the Japanese
and English stimuli used in our earlier study (Sekiyama
& Tohkura, 1993). The prediction was that the Chinese,
who are culturally close to the Japanese, would also show
a weaker McGurk effect than the previously tested Amer
ican subjects.

In view of the native-foreign language effect men
tioned earlier, it might be better to also create Chinese
stimuli with which to test the native speakers ofChinese
(but also see Note 1). Ofcourse, this should be done fur
ther if the Chinese show a strong McGurk effect, because
the native-foreign language effect for the Japanese and
English stimuli actually works against finding a weak
McGurk effect for the Chinese subjects. This fact, how
ever, also implies that using Chinese stimuli is not a nec
essary condition for testing the face-avoidance hypothesis



if the Chinese show a weak McGurk effect for the Japa
nese and English stimuli.

Ideally, for the purpose of the current test, the Chinese
subjects should have no experience ofliving in a foreign
country. We actually applied this requirement to the Amer
ican and Japanese subjects in our previous study (Seki
yama & Tohkura, 1993). For practical reasons, however,
the subjects in this study were native speakers of Chi
nese who were living in Japan. Accordingly, close atten
tion was paid to determine if the subjects' various lin
guistic and cultural experiences affected the results.

METHOD

Subjects
Fourteen native speakers ofChinese, under 30 years ofage, were

recruited from the Kanazawa University community. They reported
that they had normal hearing and normal or corrected-to-normal vi
sion. Most ofthem were graduate students who had arrived in Japan
after finishing college in China. One was from Taiwan. Their ages
ranged from 19 to 30 years, and the length oftheir stay in Japan was
between 4 months and 6 years. All of them spoke Japanese, but a
few of them had just enough proficiency in Japanese to understand
the experimental task. They had never lived in a foreign country
other than Japan. Although most of them had taken English classes,
from when they were about 12 years old, many of them reported
that they did not speak English. One of them complained that even
a tape recorder was not available in his school when he started to
learn English before the economic liberation by Ten Xiao Ping.
Judging from this episode, the English proficiency ofthese Chinese
subjects was probably not much different from that of our previous
Japanese subjects (Sekiyama, 1994a; Sekiyama & Tohkura, 1991).
Although the subjects' native languages included various Chinese
dialects, all of them had been educated in Mandarin Chinese since
entering, elementary school. They were paid 6,000 yen for the 4-h
experiment conducted over 2 days.

Stimuli
The stimuli were the same as those used by Sekiyama and Tohkura

(1993). They consisted of 10 syllables (lba/, Ipal, Imal, Iwal, Idal,
Ital, Inal, Iral, Igal, and Ika/) and were pronounced by a female
Japanese speaker for Japanese stimuli and by a female American
speaker for English stimuli. Each speaker's face was videotaped while
she pronounced the syllables. Her utterances were rerecorded in an
anechoic room to obtain the auditory stimuli. The audio signals of the
original videotape were replaced by these rerecorded signals. The 10
visual and 10 auditory syllables were combined using a BETACAM
video system that can handle frame-by-frame time control (33 msec).
To synchronize the rerecorded and original audio signals, the rere
corded signals were dubbed onto the frames where the original audio
signals had been. The onsets of the energy were synchronized. For the
technical details of the dubbing, see Sekiyama (1994a).

In the dubbing, the auditory syllables were combined only with
the visual syllables from the same speaker, but an auditory syllable
was dubbed onto all the visual syllables so that all possible combi
nations of 10 auditory and 10 visual syllables (lOX 10 = 100)
were produced. On the final videotapes ("AV tapes"), each stimu
lus occurred in a 7-sec trial in which the video channel included 3 sec
of black frames and 4 sec of the face. The final videotapes were
copied onto VHS videotapes for use in the experiments.

Videotapes for auditory-only presentation were also created
("A tapes"), with black frames only on the video channel. For the
auditory-only presentation, a videotape included six repetitions of
10 auditory stimuli.

THE McGURK EFFECT IN THE CHINESE 75

The visual stimuli were presented on a 20-in. color monitor on
which an approximately life-sized speaker appeared. Auditory stim
uli were presented through two loudspeakers placed at the sides of
the monitor. The subjects viewed the monitor from a distance of I m.

Experimental Design
Each of the 14 subjects participated in the two sessions ofthe ex

periment. One session was for the Japanese stimulus set; the other
was for the English set. The order of these two stimulus sets was
counterbalanced between subjects. For each stimulus set, there were
three conditions: audiovisual (AV), auditory only (A), and visual only
(V), which were conducted in that order. The AV tapes and the
A tapes were played in the AV and A conditions, respectively. In
the V condition, only the video outputs of the AV tapes were played
by turning off the main amplifiers of the loudspeakers.

Procedure
The videotapes were played on a VHS videocassette machine

located in a control room adjoining the room in which the sub
jects were tested. The stimuli were presented once every 7 sec in
random order. In the AV condition, the subjects were instructed to
write down what they thought they had heard while looking at and
listening to each syllable. It was an open set response. They were
instructed to write in pin-yin, which they had been taught in ele
mentary school for spelling Chinese syllables to approximate the
Roman alphabet. They were also asked to report any recognized
incompatibility between what they heard and what they saw by
checking a column on their response sheets. In the A condition,
the subjects' task was to report only what they had heard. In the
V condition, they were asked to lipread and report what they
thought the speaker was pronouncing.

For each stimulus set, the AV condition was conducted in six
blocks of 100 trials, and the A and V conditions were conducted in
one block of 60 or 100 trials. It took 2 h to conduct the three con
ditions for one stimulus set. Each subject participated in the exper
iment for 2 days, each of which was either for the English or the
Japanese stimulus set.

RESULTS

Responses in the A Condition
Confusion matrices for the A condition are shown in

Figure I. Each number is the percentage ofthe responses
in a row. Whereas most of the consonants were accu
rately identified, Irl in both Japanese and English showed
a large number of confusions. English Iwl also showed
some confusions with "r" and "1." The data show that En
glish Irl was perceptually similar to "w" whereas Japanese
Irl was perceptually similar to "1." The "w" responses for
the English Irl had also been observed in Japanese sub
jects previously (Sekiyama, 1994b). One characteristic
was observed for Chinese subjects only: 7%-8% "I" re
sponses for Inl in both Japanese and English.

Responses in the V Condition
Figure 2 shows confusion matrices for the V condition.

It is clear that for both the Japanese and English stimuli,
visuallabials which have a bilabial closure (fbi, Ip/, Im/)
were well discriminated from nonlabials (fdl, Itl, InI, Ig/,
Ik/) by lipreading. Visuallwl, which shows lip protrusion,
was perceived as a distinct category in both languages.
The Japanese Irl was perceived as one of the nonlabials,
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Japanese: English:

k i r i I
response

m wid t nb
b 100
P 2 97

C m 100. . .
ow 85! :8:7E -cf ·------···-····--······-···1·98..···-------------2..-------1--"'1""'---'
'g t i 100 i i
as n ! 93 i 17

9 i 100 i i
k i 100i i

-~_ ---------------------~-----_.._-_ -- ..- - -.-t·----~------·
r 17; !71!11

response
m wi d t n 9 k: rb

98 2
1 98

b
P

c m 100: : i
.2 _W .. .... ..199]__.. .__ ._._..... .....1-.-...L--....
:!: d 1 2 !97 i i
'g t 10 : 90 i i
as n i 1 91 1 i 8

9 i 100 i !
k ! 100i ir' -----·····--------------·T··----------·--ii---·-----------1"61--1-31---

Figure 1. Confusion matrices in the auditory-only (A) condition for Japanese and English stimuli. Each number indicates
the percentage of the responses in a row.

whereas the English Irl was perceived as being in the same
category as Iw/.

Responses in the AV Condition
In the analyses of the data for the AV condition, the

data for stimuli for which the auditory or visual compo
nent was Irl or Iwl were excluded due to the auditory or
visual differences between Japanese and English.

The data for the AV condition are presented separately
for two cases: the case in which the visual stimuli were
labials (/b/, Ip/, 1m/) and the case in which they were
nonlabials (/d/, Itl, In I, 19/, /k/). The response patterns
were almost identical within these two groups (visual
labials and visual nonlabials), agreeing with those ob
tained by Sekiyama and Tohkura (1991). In the confu
sion matrices in Figure 3, the numbers in parentheses in
the leftmost column are the percent correct identifica
tions of the auditory syllable in the A condition which
provides a baseline for the examination of visual effects
in the AVcondition. The responses in the shadowed sec
tions indicate the "gross" McGurk effect. These are er
rors in terms of audition, and their place of articulation

is consistent with that of the visual input. The gross
McGurk effect is seen for /b/, Ip/, 1m!, and It I for both
Japanese and English about 40% of the time.

The Magnitude of the McGurk Effect
The magnitude of the "pure" McGurk effect was cal

culated by subtracting the auditory place errors from the
gross McGurk effect. For example, when combined with
visuallabials, Japanese auditory ItI produced place errors
("p" or "b" responses) 42% of the time, and these are
counted as the gross McGurk effect. However, this ItI also
produced "p" responses 10% of the time in the A condi
tion (auditory confusions). Thus, the magnitude of the
pure McGurk effect (visual effect) was 42 - 10 = 32%.

Figure 4 (top panel) shows the magnitude of the pure
McGurk effect. Also shown in the middle and lower pan
els are the results for the Japanese and American subjects
in Sekiyama (1994b). The McGurk effect was weaker for
the Chinese subjects than for the American subjects. When
the stimuli are Japanese, the magnitude of the McGurk
effect in the Chinese subjects is about the same as it is in
the Japanese subjects; when the stimuli are English, it is

Japanese: English:

response
b m wi d t n

b 46 36 16 1 1
P 43 39 16 1 i 1
m 42 42 16 : : .
W 197: 1 :1;c ----. ········-·-·..----····..-+----·-- .. ------------------·---·1..---.•..---..

o d 2 1 1 119 28 13 4 9 : 9 ;14
'i t 1:33 36 10 4 5 i 5 i 5
'> n 1 j14 32 9 16 11 i 5 110

9 11 i29377 95!615
k 2 1 i15 14 8 14 21 ! 8 i17----. ----------------------_.--:--_._-----------------------_..--~·-----I------·
r' 1 1161920 1115i11!7

response
b m w i d t n kir!1

b 47 23 30
P 35 41 22 ! 1 i
m 36 46 18 . . .
W 93! ! 7 !a-d-- -----·-..i················127·..3s···::,···..iT··s-T6--r-s------

'iii t 1 i46 32 4 1 9 i 3 ! 4
'> n 1 110 119 11 14115127

9 2 : 5 9 11 20 30: 3 :20
k 1 ! 7 19 9 14 31 i 5 i13 1-,--..- -..--1' -----91-T--------- ---- -- --------.---------1 -S--! -. -- .

Figure 2. Confusion matrices in the visual-only (V) condition for Japanese and English stimuli. Each number indicates the
percentage of the responses in a row.
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Japanese: English:

response
b P mid t n 9 k others

111

k lothers

100
100:

89

99
1 98

51

b P
51 2
3 49

b P

( vision =labial (b,p,m) )

response
m i d t n 9

b (100)
P (96)

c:: m(100)o ---------,----- ... --------;",.""
:;: d (98)
-g t(100)
as n (93)

9 (100)
k (1 00)

k :others

19

99 h1
100

91
96

981
3

b
66 4
2 58

b (98)

( vision =nonlabial (d,t,n,g,k) )

response
m : d t n

P (98)

g !!!~~ ?_~t_ l--_.. ~?~_ ~I~._IJ0nIF~~j5 ..I __ Jn_j .. .
:;: d (97)
'0 t (90)
~ n (91)

9 (100)
k (100)

( vision = labial (b,p,m) )

,
,,

-- ----------- - - - - - -:- ------- ---
97 :
1 60 ,

93 : 14:0W2, -.-.- ...

100 :
100 :

100

98 2
2 98

87 19
100

99

57

b (100)
P (96)
m(100)

;."-,.,~c -.' - - ..- - -- - -. - --.. - -- - -~.".,.,.,., -- - -. c:: ---------
o d (98)
:;: t (100)
-g n (93)
as 9 (100)

k (100)

96 4
4 96

b (98)
P (98)

c:: m(100)o ----------
.. d (97)
:c t (90)
~ n (91)

9 (100)
k (100)

Figure 3. Confusion matrices in the audiovisual (AV)condition for Japanese and English stimuli. The matrices are shown
for two cases depending on the visual component of the stimuli. Each number indicates the percentage ofthe responses in
a row. The number in the leftmost columns shows the auditory intelligibility score---that is, the percentage correct in the A
condition. The responses in the shadowed sections indicate the "gross" McGurk effect.

even smaller in the Chinese subjects than it is in the Japa
nese subjects. As found in our previous studies, auditory
labials combined with visual nonlabials tend to yield a
stronger McGurk effect than conversely combined pairs.
To make the comparison across groups easier, the aver
age magnitudes for auditory labials (fbi, Ip/, Im/) and
nonlabials (fd/,/t/, Inl, 19/, Ik/) were calculated for each
group. When the stimuli were Japanese, they were 35%
and 9% for the Chinese, 25% and 5% for the Japanese,
and 77% and 59% for the Americans. When the stimuli
were English, they were 48% and 9% for the Chinese,
75% and II % for the Japanese, and 84% and 13% for the
Americans. For the Chinese subjects, who were given both
the English and Japanese stimuli in a within-subjects de
sign, there were no significant effects of order on the
McGurk effect when comparing the two order groups for
a given stimulus set [for Japanese, F(I, 12) = 0.24, P >
.60; for English, F(l,12) = O.OO-this apparent zero re
sulted from the almost-zero mean square of the order
factor, which represents the almost-equal magnitude of
the McGurk effect for the two order groups]. (For the
Japanese and American subjects, the two stimulus sets
were given in a between-subjects design).

To compare the magnitude ofthe McGurk effect across
language groups by analyses of variance (ANOVAs), the

average magnitudes for auditory labials and nonlabials
were calculated for each subject. Two-way ANOVAs
native language X stimulus type (auditory labial vs. non
labial)-were performed separately for the Japanese and
English stimuli. In both cases, the main effect of the sub
jects' native language was significant [F(2,35) = 25.04,
P < .000 I, for the Japanese stimuli; F(2,33) = 4.46, P <
.0193, for the English stimuli], as was the main effect of
stimulus type [F( 1,35) = 14.37, P < .0006, for the Japa
nese; F(l,33) = 96.05,p < .0001, for the English]. The
interaction of the two factors was not significant in either
case [F(2,35) = 0.18,p > .80, for the Japanese; F(2,33) =

3.01, P > .06, for the English].
Subsequently, t tests, using least squares means, were

performed for each pair of language groups. The results
were as follows: (1) For the Japanese stimuli, the McGurk
effect was significantly weaker in the Chinese and Japa
nese subjects than in the American subjects (p < .01 in
both cases), and there were no significant differences be
tween the Chinese and the Japanese (p > .40); this was
true for both auditory labials and nonlabials. (2) For the
English auditory labials, the McGurk effect was signifi
cantly weaker in the Chinese subjects than in the Japa
nese and American subjects (p < .05 in both cases), and
there were no significant differences between the Japa-
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Magnitude of the McGurk effect (0/0)

dividual differences are obvious for the auditory labials,
which yielded a stronger McGurk effect than did the au
ditory nonlabials.

One might suspect that the subjects who showed the
weak McGurk effect were poor lipreaders. However, as
shown in the right half of Table I, the lipreading perfor
mance is fairly constant across subjects when scored in
terms ofthe distinction between labials (fbi, Ipl, Im/) and
nonlabials (/d/, Itl, Inl, Ig/, Ik/) in the visual-only task.
Therefore, the difference in the McGurk effect should be
attributed to a difference in intersensory integration rather
than to a difference in unimodal performance.

Effect of Living in a Foreign Country
With respect to the cause of the large individual

differences, Figure 5 depicts the average magnitude of
the McGurk effect for auditory labials as a function of
the length of the subject's stay in Japan. (Note that the
data are shown only for auditory labials, because the
McGurk effect was almost absent for auditory nonlabi
als in all of the subjects, as shown in Table 1.) There was
a positive correlation (r = .723) between the magnitude
of the McGurk effect and the length of the subject's stay
in Japan. The subjects who had lived in Japan for less
than 2 years all show a weak McGurk effect (the magni
tude is smaller than 20%). Those who had stayed for
more than 3 years, with the exception of Subjects 5 and
8, show a strong McGurk effect (the magnitude is larger
than 50%). This relationship suggests that the strong re
liance on auditory information might be true for the
monolingual Chinese who have never lived in a foreign
country. However, given the small number ofthe subjects
who had lived in Japan for less than 1 year, this specula
tion about the monolingual Chinese should be tested

Chine.. (E 811m)
b b

p p

m m
d d

t t
n n

g g

k k

0 20 40 60 60 100 0 20 40 60 60 100

Japanese(E 811m)
CD b b
:is
.!! p p

>. m m

• d d

e t

S n n

=s g g

= k kce
0 20 40 60 60 100 0 20 40 60 60 100

American (J stlm) American (E 811m)
b b

P P
m m

d d

t t
n n

g g

k k

0 20 40 60 60 100 0 20 40 60 60 100

Figure 4. A comparison ofthe mean magnitude of the McGurk
effect across three language groups. The data for the Japanese
and American subjects are from Sekiyama (1994b).

Table 1
The Magnitude of the McGurk Effect (%)

and the Rate of Lipreading Errors in Terms of
Labial-Nonlabial Discrimination (%) in Chinese Subjects

Note-The percentages are averages over English and Japanese stim
uli. The magnitude of the McGurk effect is shown for auditory labials
(paired with visual nonlabials) and auditory nonlabials (paired with vi
suallabials).

McGurk Effect Lipreading Errors
Audition Vision

nese and the Americans (p > .50). For the English audi
tory nonlabials, the three language groups did not differ
significantly (p > .30 in each comparison).

These results indicate that the McGurk effect was sig
nificantly weaker in the Chinese subjects than in the Amer
icans. It was as weak as that in the Japanese subjects for the
Japanese stimuli and even weaker than that in the Japa
nese for the English stimuli. Perhaps because both stim
ulus sets are in a foreign language for the Chinese subjects,
they did not show a significant difference in the magni
tude ofthe McGurk effect between the Japanese and En
glish stimuli [F(l,13) = 3.61,p < .08].

Individual Differences
Compared with the Japanese and the Americans, the

Chinese subjects showed much larger individual differ
ences. The left half of Table 1 shows the individual data
of the pure McGurk effect in the Chinese subjects for au
ditory labials (paired with visual nonlabials) and audi
tory nonlabials (paired with visuallabials). The data are
averages over the English and Japanese stimuli because
the results were similar in the two stimulus sets. The in-

Subject

I
2
3
4
5
6
7
8
9

10
II
12
13
14

Labial

0.55
0.00
0.00
0.55
0.55

11.65
18.35
26.10
55.00
77.20
95.00
97.25
96.65

100.00

Nonlabial

7.25
13.90
11.15
10.00
32.80

3.35
8.35
1.65
6.65
7.20

11.65
1.10

10.00
4.45

Labial

0.00
0.00
0.00
1.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00

Nonlabial

0.00
13.00
2.00
1.00

10.00
3.00
0.00
0.00
7.00
1.00
0.00
4.00
0.00
0.00
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DISCUSSION

Living in Japan (years)

using more Chinese subjects-ideally, those who will
have had no experience of living in a foreign country.

speech and a computer-animation face. Although they
concluded that "the underlying mechanisms for speech
perception are similar for the three languages" (p. 477),
their interpretation can be questioned. In some condi
tions, which were comparable to our natural-speech ex
periment, the visual (McGurk) effect was weaker in the
Japanese subjects than in the native speakers of Spanish
or American English. More specifically, when treating
magnitude of the visual effect as the outcome variable,
Massaro et al. found a significant interaction (p < .001)
between auditory ambiguity (measured on a five-level
scale) and language group. This was because the visual
effect was weaker in the native speakers ofJapanese than
in the other two groups when the auditory stimuli were
less ambiguous. Although the authors insist that this quan
titative difference does not mean a qualitative difference
in manner of processing, they showed some evidence of
a qualitative difference in Experiment 2 when they tested
different models against the results for the native speak
ers ofJapanese and American English. The results for the
native speakers ofAmerican English were best explained
by their fuzzy logical model ofperception (FLMP), which
hypothesizes that the visual and auditory information is
integrated in a form ofmultiplication under various con
ditions. On the other hand, the results for the Japanese
speakers could be explained by both the FLMP and the
auditory dominance model, which assumes that the visual
information is integrated into the perceptual decision
only when the auditory speech itself is not identified.
Therefore, their results do not deny the tendency of the
Japanese to rely more than the Americans on auditory
information.

In summary, in an attempt to test the face-avoidance
hypothesis, the current study examined the extent to
which Chinese subjects integrate visual and auditory in
formation during speech perception. The Chinese, who
are believed to be culturally similar to the Japanese in
their avoidance of gazing at the face of a speaker, were
also less susceptible to visual influences than are Amer
icans. This indicates that the face-avoidance hypothesis
is not rejected. However, further research will be needed
to test this hypothesis against another possible factor that
may influence the strength of the McGurk effect. This is
because there was some evidence in the current study that
the auditory reliance ofthe Chinese might be even stronger
than that of the Japanese. The average magnitude of the
McGurk effect was smaller in the Chinese subjects than
in the Japanese subjects when the stimuli were English.
Moreover, the Chinese subjects who had lived in Japan
for less than 3 years showed little McGurk effect for both
English and Japanese stimuli, even though both were
nonnative languages for them. If the native-foreign lan
guage effect holds, the results imply a very strong audi
tory reliance. This strong auditory reliance may be re
lated to the tonal characteristics of the Chinese language.

In the Chinese language, the meaning of a spoken
word is determined not only by its syllabic structure but
also by its tone. For example, Imal means "mother," "flax"
(this tone also means "to numb"), "horse," or "to revile,"
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Figure 5. The relationship between the magnitude of the Mc
Gurk effect and the length of time the subject had lived in Japan.
The number beside each dot indicates subject number. For a pe
riod longer than a year, the length of the stay was reported only
on a yearly basis. The magnitude of the McGurk effect is the av
erage over Japanese and English auditory labials,

The Chinese subjects as a group showed a much weaker
McGurk effect than did the American subjects, display
ing a similarity to the Japanese subjects. Given that both
Japanese and English stimuli were foreign speech for the
Chinese subjects, the weak McGurk effect clearly indi
cates that the Chinese are less susceptible to the visual
influence than are the Americans. As noted earlier, the
native-foreign language effect for these stimuli works
against finding a weak McGurk effect for the Chinese
subjects. Thus, the results show a strong reliance of the
Chinese on auditory information. These results are con
sistent with the face-avoidance hypothesis.

The Chinese subjects showed large individual differ
ences in the magnitude of the McGurk effect. One pos
sible reason for the large individual differences is the di
versity of their native dialects. However, the relationship
between the magnitude of the McGurk effect and the sub
ject's native dialect was not obvious. For example, even
a couple who came from the same area showed a large dif
ference in the McGurk effect. Rather, the data suggested
that the cause of the individual differences was the vari
ation in the extent of the subject's experience of living in
Japan, as shown in Figure 5. It is plausible that people who
are seriously learning a second language also learn to use
any cues, including lip-read information, to improve their
listening comprehension. The data suggest that the mono
lingual Chinese tend to rely on auditory information and
that they learn the utilization ofvisual cues within 3 years
if exposed to a foreign language.

As mentioned in the introduction to this paper, Mas
saro et al. (1993) tested native speakers ofJapanese, Span
ish, and American English by using synthesized audible
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depending on the tone. Auditory cues must certainly be
more effective for identifying tones than visual informa
tion. This language characteristic may foster in the Chi
nese a strong reliance on auditory information.

Regarding tonal properties, the Japanese language is
also described as tonal to some extent, though the extent
is much lower than that for the Chinese language. In
Japanese, some syllables do have more than one meaning
which can be distinguished by the tone. For example,
Ihashi/ means "bridge," "chopstick," or "edge," depend
ing on the tone. If one's auditory reliance in audiovisual
speech perception depends on the extent to which the
subject's native language is tonal, it is possible to explain
the reduced McGurk effect in the Japanese and the Chi
nese only by the tonal characteristics ofone's native lan
guage. Thus, the critical test of the face-avoidance hy
pothesis awaits further research. Of course, both of the
factors-the tonal properties and face avoidance-may
account for the reduced visual influence in the Chinese
and Japanese subjects.

Finally, the current study found a positive correlation
between the magnitude of the McGurk effect and the
amount of time that the Chinese subjects have spent in
Japan. This suggests that even people who normally do
not use visual information do learn to use visual cues in
the process oflearning a second language. Thus, the pro
ficiency ofa second language may be another factor that
influences the strength of the McGurk effect.
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NOTE

I. Although the native-foreign language effect is often found in
cross-language studies on the McGurk effect (e.g., Fuster-Duran, 1996),
this effect is not always obtained. In our recent study, we tested Japanese
and American subjects with syllables pronounced by two Japanese and
two American speakers. Although the weaker McGurk effect in the
Japanese subjects was replicated, the native-foreign language effect
was not obvious in the Japanese subjects but was found in the American
subjects (Sekiyama, Braida, Nishino, Hayashi, & Tuyo, 1995). This was
because the speech of the American speakers was clearer than that of
our previous American speaker, whereas the speech of the Japanese
speakers was less clear than our previous Japanese speaker. These results
indicate that the magnitude of the visual effect depends not only on the
native-foreign language factor, but also on the quality ofeach speaker's
speech. Both factors may be responsible for auditory ambiguity.
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