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ABSTRACT 

Experiment 1 was designed to investigate if incongruent 
linguistic lip movements interfere with the perception of 
auditory sentences. We tested Catalan/Spanish bilinguals 
with Spanish as L1 using a “shadowing task”. The relevant 
auditory sentences (degraded with white noise) were 
synchronized with a silent video recording of a speaker 
pronouncing other sentences (in Catalan or Spanish) or  
energetically chewing gum. Only Spanish lip movements 
produced significant interference (as compared with the 
non-linguistic condition), although, there were no differen- 
ces between Spanish and Catalan. A second experiment 
was designed to see if Catalan/Spanish bilinguals can 
discriminate between these languages using only visual 
information. Catalan/Spanish bilinguals can do this type of 
discrimination above chance, whereas English and Italian 
monolinguals cannot. This result highlights the importance 
of linguistic experience and rules out the role of 
extra-linguistic factors. 

INTRODUCTION 

There is an anecdotic phenomenon that suggests the auto- 
maticity of speechreading during the perception of 
audiovisual linguistic material. When a bilingual spectator 
watches a movie originally spoken in one of his languages 
(L1 or L2), dubbed to his other language (L2 or L1, 
respectively); normally, the spectator has a subjective 
impression of mismatch between vision and audition. The 
present study investigates this phenomenon experimentally.  
We expected to find an interference effect due to 
incongruent visual information (when it is linguistic) in the 
comprehension of an audio message. 

Behavioral [1,2] and fMRI studies [3] emphasize the 
relevance of visual information (extracted from articulatory 
movements) in speech perception. Sumby et al. [1] showed 
the benefit that is obtained from speechreading during the 
perception of  words in a noisy context. Reisberg et al. [2] 
concluded, in different experiments, that  visual infor- 
mation can help to understand unfamiliar languages, or 
messages pronounced with a foreign accent. In an fMRI 
study, presenting bimodal congruent speech stimuli, 
Calvert et al. [3] observed supra-additive activity 
enhancements in the ventral bank of the superior temporal 
sulcus (BA 22/21). This study also revealed activity 
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ssion in this area for incongruent bimodal stimuli [3]. 
singly, Reisberg [2] did not find any interference 
 during the perception of spoken messages with 
-visual incongruent speech (in fact, asynchronies of 
s), see also [4]. 

s, as Calvert et al. [3] showed, that there are some 
tory cortical activation effects when audio-visual 
gruent speech is presented, although the existing 
ioral data regarding these effects cannot be 
ered conclusive.  The goal of experiment 1 was to 
if incongruent linguistic lip-movements have more 
nce in speech perception than non linguistic ones; in 
ay, experiment 1 tries to reproduce the cited anecdotic 
menon (the dubbed movie effect).  

 experiments presented here, we used sentences, 
se this kind of linguistic material includes several 

of information as, for example, rhythm. The 
teristics and  relevance of this kind of information 
en highlighted by Ramus et al. [5].  

so addressed the language-specificity of this potential 
rence effect. Some experimental studies have shown 

he audiovisual perception of certain phonetic (and 
ic) categories within a language are influenced by the 
e of experience within that language [6-9]. 
dingly, we would expect that a Spanish/Catalan 
ual with a clear dominance for Spanish will process 
accurately the visual information in his/her mother 
e than in the non dominant language, in this case 
n. 

te of the similarity between Spanish and Catalan, 
languages present some phonological differences, 

as a smaller vowel repertoire in Spanish and some 
nt consonant particularities. Other aspects related to 
 (the so called vocalic reduction and the existence of  

nantal clusters at the end of the word, features present 
in Catalan) provide additional examples of the 
nces between these languages. 

n hypothesize that (1) some of the characteristics that 
ntiate Catalan and Spanish can be manifested vi- 

, and (2) linguistic experience can influence the 
tion of visual speech in the first language (L1) and in 

cond language (L2) differentially. 



EXPERIMENT 1 

The main goal of this experiment was to investigate if, just 
as the literature seems to indicate [10-12], our perceptive 
system is not able to obviate visual linguistic information 
from lip-movements, even when it is incongruent with the 
auditory information. In addition, the inclusion of two 
different linguistic conditions (Catalan and Spanish) will 
permit us to see if the degree of experience with the 
language presented visually influences its level of 
interference on auditory speech perception. 

Method 

Participants 

Twelve Catalan/Spanish bilinguals with dominance for 
Spanish (students at the University of Barcelona) were 
tested. 

Stimuli 

We used 108 video-clips of a balanced bilingual female 
speaker pronouncing sentences (36 Catalan, 36 Spanish) or 
chewing gum energetically (36 clips). A further 108 un- 
related audio sentences (all of them in Spanish) were 
dubbed with the visual clips. The visual and the auditory 
sentences were matched in number of syllables (or duration 
in the case of chewing gum). Sentences of 16, 22 and 32 
syllables were used. 

Procedure 

The 108 dubbed clips were presented on a monitor screen 
and the audio stimuli appeared in two speakers located at 
both sides of the screen. Each of the three different blocks, 
ordered according to a Latin square, contained a different 
visual condition (visual-Catalan, visual-Spanish or visual 
non-linguistic).  

The participants performed a shadowing task on the 
auditory sentences (repeating back the sentences, all of 
them in Spanish; the subject’s L1). Finally, each block 
included an additional 33% catch trials (randomly 
interspersed) in which the speaker seen on the screen 
stopped moving the lips at some unexpected instant, while 
the acoustic sentence continued. Participants had to detect 
these trials by pressing a button. This secondary task served 
to ensure that the participants were looking at the speaker’s 
face. These trials were not analyzed. All the auditory 
stimuli were masked with white noise. The white noise 
intensity level was regulated for every participant 
individually, in order to adjust it at a level in which 
participants shadowed about 80% of the words correctly. 
Participants received prior training without visual stimuli to 
be accustomed to the task. After the noise level adjustment, 
a second training with audiovisual stimuli was carried out 
to familiarize the participants with the materials. 

Results 

The number of syllables incorrectly shadowed or omitted 
by the participants was counted for every participant and 

condi
errors
errors
when 
the fa
reache

        

 

 

In a p
the co
observ
signif
=.506
VCat 
condi
signif
practi

It is p
incon
interfe
speec

These
the 
(sente
exists
McGu
visual

The e
langu
charac
supra
level, 
speec
relate
our da
L1, ho
not cl

Exper
the tw

Figu
omit
visua
not l
tion (Figure 1). Participants made an average of 184.2 
 when the visual sentences were in Spanish, 168.1 
 when the sentences were in Catalan and 160.3 errors 
the speaker was chewing gum. An ANOVA including 
ctor visual condition (VSp, VCat and VNonL) 
d significance (F(1, 11) =5.99, p <.05). 

140

150

160

170

180

190

Vsp Vcat VNonLnº
 o

f i
nc

or
re

ct
 s

yl
l. 

(m
ea

n)

 

air-wise comparison, a significant difference between 
nditions VSp and VNonL (t(11) =2.45, p <.05) was 
ed.  This analysis also revealed that there were no 

icant differences between VNonL and VCat (|t| <1, p 
), and a marginally significant difference between 
and VSp (t(11) = 1.69, p =.079). Independently of the 
tion, the effect of block order was marginally 
icant (F(1, 11) = 3.34, p = .095), indicating a potential 
ce effect. 

Discussion 

ossible to conclude that the linguistic information of 
gruent lip-movements in L1 produces a greater 
rence than the non linguistic information in auditory 

h perception. 

 results seem to indicate that it is difficult to obviate 
linguistic lip-movements in complex material 
nces), even when an evident audiovisual mismatch 
. These results point to the same direction as the 
rk effect [10] supporting the hypothesis that the 
 processing of speech is automatic. 

ffect presented here, using sentences in distinct 
ages, shows that it is possible to study how some 
teristics of languages (the rhythm, at the 

-segmental level, or the visemes, at the segmental 
for example) influence the audiovisual integration of  
h. The results found in this experiment are certainly 
d to the dubbed movie effect previously cited. From 
ta it seems that L2 interferes to a lesser  degree than  
wever, the language specificity of this interference is 

ear cut. 

EXPERIMENT 2 

iment 1 did not show significant differences between 
o visual linguistic conditions (VSp versus VCat). It is 

re 1: Mean % of syllables incorrectly shadowed or  
ted by the participants in each condition. VSp refers to 
l-Spanish, VCat to visual-Catalan and VNonL to visual 

inguistic. 



not clear whether the linguistic dominance in Spanish that 
the subjects manifest affects the visual interference effect. 
There are two possible explanations to consider. On the one 
hand, Spanish dominant bilinguals generally show a high 
proficiency in Catalan. On the other hand, Catalan and 
Spanish are very similar in visual aspects of the speech. The 
main objective of experiment 2 was to test this second 
possibility by checking if Catalan/Spanish bilinguals can 
discriminate between Catalan and Spanish visually. This 
experiment also included a small sample of English and 
Italian monolingual participants to check the relevance of 
experience with these languages in the discrimination task. 

Method 

Participants 

Fifty seven subjects participated in this experiment, 42 
undergraduates from the University of Barcelona (Spain), 
10 students from the University British Columbia (Canada) 
and 5 students from distinct universities of Rome (Italy).  
All the Spanish participants were Catalan/Spanish 
bilinguals, and they were divided in three groups. One 
group was formed by 13 balanced bilinguals, that is to say, 
bilinguals who one parent spoke to them in Catalan (in 7 of 
them was the mother and, in the other 6, the father) while 
the other parent spoke Spanish. A second group was formed 
by 16 bilinguals with a clear dominance for Catalan. A third 
group, formed by 13 bilinguals with a clear dominance for 
Spanish. Finally, we included 10 English monolinguals and 
5 Italian monolinguals. 

Stimuli 

Additional sentences were added to the materials of expe- 
riment 1 to make a total of 40 sentences pronounced in each 
language. They consisted of  80 silent video-clips of  the 
bilingual speaker; 40 pronouncing Catalan sentences and 
40 pronouncing Spanish sentences. 

Procedure 

Each participant received 40 trials. Each trial started with 
the speaker’s image on the screen, inside a red frame, 
pronouncing a sentence in Catalan or Spanish. Then, the 
screen faded into black for 1 second. The speaker then 
reappeared, now inside a green frame, saying another 
sentence in either language. The two sentences of each trial 
had an equivalent length (16, 22 or 32 syllables). Each 
potential combination (Cat-Sp, Sp-Sp, Sp-Cat or Cat-Cat) 
was equiprobable and the two sentences paired within a 
trial were never the same. 

The task consisted of pressing one of two buttons 
depending on whether s/he judged that the two sentences 
were in the same or distinct languages. The instructions 
said explicitly that the participants should try to press the 
button while the speaker was pronouncing the second 
sentence. Thus the green frame signaled the period in which 
the answer should be emitted. The percentage of correct 
responses was counted for each participant. 
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Results 

n/Spanish bilinguals obtained a 58.4% of correct 
ses (see figure 2), the English monolinguals 50.9% 

inally, the Italian monolinguals 51%. 
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dent-T revealed that the 58.4% of correct responses 
ed in the Catalan/Spanish bilinguals was signi- 

ly above chance (by participants, t1(41) = 6.97, p <. 
y items, t2 (79) = 5.833, p <. 001).  Subsequently the 

ct Catalan/Spanish bilingual groups were compared. 
est did not show significant differences between them 
). Another two comparisons showed that the English 
lingual’s correct responses were not significantly 
ct from chance (t(9) = 1.70, p =. 115), nor in the case 
 Italian monolinguals (t(4) =. 18, p =. 863). Finally, 
ast analyses revealed that the Catalan/Spanish 
uals and the English monolinguals differed 
icantly (t(50) = 2.56, p <. 05), and that the 
n/Spanish bilinguals and the Italian monolinguals 
d, but only marginally (t(45) = 1.87, p =. 069), 

e because the sample composed by Italian 
linguals was too small. There were no significant 
nces between the English and Italian groups (|t| <1). 

Discussion 

goal of Experiment 2 was to verify if the 
n/Spanish bilinguals are capable to differentiate 
en these languages  using  visual cues alone.  The 
s suggest that these participants can establish this 
ction, although  the task seems to be difficult. The 
is by items suggests that the correct responses are not 
ulated in specific stimuli. These data also showed 

either English nor Italian monolinguals are capable of 
guishing between the two languages (despite the 
rities between Italian, Catalan and Spanish).  

 be concluded, therefore, that the Catalan/Spanish 
uals are sensitive to the visual differences between 
wo languages. The fact that the English and Italian 
linguals cannot do the distinction ensures that the 
n/Spanish bilinguals used linguistic information of 

re 2: Proportion of correct discriminations in Experiment 
r the different language groups tested: Spanish/Catalan 
guals (Cat/Sp. Bil.), English mono- linguals (Engl. Mon.) 
talian monolinguals (Ital. Mon). 
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the articulatory movements and not another kind of extra- 
linguistic information. 

It is important to highlight that this ability to perceive the 
visual particularities of Catalan and Spanish when attention 
is focused on speech-reading  (i.e. Experiment 2) does not 
necessarily imply that this ability will be at play when 
attention is focused on another task (or another type of 
signal, like the auditory-linguistic one, as in Experiment 1). 

CONCLUSIONS 

Complex linguistic materials (sentences) were used in the 
experiments presented here. Previous studies seem to 
indicate that congruent visual information can facilitate the 
auditory comprehension of words in a noisy context [1] and 
the comprehension of sentences in a non-familiar second 
language [2].  

The goal of experiment 1 was to explore if it is possible to 
find an interference of incongruent visual linguistic 
information in auditory speech perception. The results of 
this experiment revealed that the linguistic visual stimuli 
produced a greater interference than the non-linguistic 
stimuli. These data aim in the same direction as other 
previous empirical results, showing the relevance of the 
visual information in the perception of speech and its 
automatic processing [10]. Future research can study a 
possible relation between our behavioral data and the fMRI 
evidence that showed sub-additive response in STS during 
the audio-visually incongruent speech perception. 

Experiment 1 did not reveal significant differences between 
the condition in which the visual information was in 
Catalan (L2) and in Spanish (L1), although, we observed a 
tendency to make more mistakes when the “visual” 
language was L1. These results raised some questions: are 
Spanish and Catalan visually different?  What is the role of 
the experience with a language in its visual perception? 

Experiment 2 tried to answer these questions. The results 
showed that a very heterogeneous sample of Catalan/ 
Spanish bilinguals can do this distinction, while a relatively 
small sample of English and Italian monolinguals cannot, 
especially in the case of the English monolinguals. First, 
these results suggest that there are some visual cues that 
these bilinguals can use to differentiate Catalan and 
Spanish. And, second, the experience and knowledge of 
these languages seems to be crucial for carrying out the 
distinction. 

One interesting question for future research is what is the 
specific role of finer phonological elements such as rhythm 
and visemic cues in the dubbed movie interference effect. 
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