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ABSTRACT 

The purpose of this study was to investigate whether 
integration of audiovisual speech occurs 
automatically so that information from heard speech 
and seen articulatory movements of the talking face 
are combined without any voluntary effort. The 
McGurk effect, where seeing discrepant visual 
speech changes the auditory speech percept, was 
used as a tool since it reflects the extent of 
audiovisual integration. The McGurk effect was 
measured in two conditions which manipulated the 
subjects’ attention to visual speech. In both 
conditions, the subjects’ task was to attend to 
auditory speech and report what the talker said. In 
the ‘Attend Face’ condition, subjects were instructed 
to pay attention also to the talking face, presented in 
synchrony with auditory speech. In the ‘Ignore 
Face’ condition, subjects were instructed to ignore 
the talking face and to pay attention to a visual 
distractor presented in the same location as the face. 
The proportion of auditory responses was higher in 
the latter condition, indicating that the influence of 
visual speech was weaker when the face was not 
attended. This result suggests that integration of 
audiovisual speech is not entirely automatic. The 
mechanism underlying this attentional effect was 
investigated by fitting the Fuzzy Logical Model of 
Perception (FLMP) [1] to the results, and the good 
fit of the model implies that attention influences 
unimodal information processing before integration 
across modalities takes place. 

1. INTRODUCTION 
Integration of auditory and visual speech is said to 
occur when seeing articulatory gestures influences 
the auditory speech percept. This is most obvious in 
noisy conditions, where seeing the talking face 
improves recognition rate [2]. Another situation 
demonstrating audiovisual integration is the 
McGurk effect, where incongruent visual speech 
modifies the auditory speech percept, e.g., when an 
auditory syllable /ba/ is presented together with a 
visual syllable /ga/, the percept is typically /da/ [3]. 

There is some evidence that the integration process 
is quite automatic. Driver [4] has shown that merely 
fixating lip movements that are incongruent with the 
auditory signal can deteriorate speech recognition 
performance. Also, there are several casual reports 
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Results from 14 subjects (9 male) were included in 
the analysis. Three subjects were omitted since they 
never integrated, always giving only auditory 
responses.  Half of the remaining 14 subjects started 
with the ‘Attend Face’ condition and half with the 
‘Ignore Face’ condition. 

2.1. ‘Attend Face’ condition 
In the ‘Attend Face’ condition, the subject was 
instructed to pay attention to the auditory speech and 
to the talking face. This is the baseline situation used 
in most experiments investigating the McGurk 
effect. 

2.2. ‘Ignore Face’ condition 
In the ‘Ignore Face’ condition, the subject was 
instructed to pay attention to the auditory speech and 
a visual disctractor, and to ignore the face.  The 
visual disctractor was a partially transparent leaf 
flying across the talker’s face. The leaf started from 
the bottom middle as the clip started, going slightly 
to the right (shown in Fig. 1), and finishing at the 
talker’s temple on the left. The leaf was also 
spinning around slowly. The movement looked like 
the leaf was floating in the wind, and was easy to 
follow. When the talker spoke, the leaf was next to 
the mouth, overlapping it slightly without covering 
it, though. The subjects were asked to follow the 
leaf with their gaze. 
This distractor task was chosen to provide a shift in 
visual object-based attention in a situation where 
both the face and the distractor were near fixation as 
the talker spoke. It has been shown that visual 
speechreading performance is little affected by 
eccentric viewing (only 4% decrease between 0 and 
7 deg eccentricity for unspeeded speech) [5]. 
Therefore, we expected the effect of slighty 
eccentric viewing of the face to be negligible. 
 

 

Figure 1: A still frame from a stimulus (first /e/ in /epe/) 
showing the face and the visual distractor (a floating leaf). 
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recognition rate, being commonly classified as /t/ 
(about 47% of responses). There was no significant 
effect of condition across stimuli (F(1,13)=1.44, 
p=0.25). However, the interaction between stimulus 
and condition was significant [F(2,26)=6.25, 
p<0.01]. This was because the effect of conditions 
was different for different stimuli. Analysis of 
simple effects showed no effect of condition for /k/ 
[F(1,13)=0.70, p=0.42] and /p/ [F(1,13)=0.66, 
p=0.43] but a significant effect for /t/ [F(1,13)=5.32, 
p<0.05]. 

3.2. Incongruent audiovisual stimuli 
Incongruent audiovisual stimuli formed two groups: 
so-called auditory dominance stimuli and visually 
influenced, McGurk stimuli. 

 

3.2.1. Auditory dominance stimuli  
Incongruent combinations of /k/ and /t/ showed 
auditory dominance, giving almost entirely auditory 
responses as shown in Table 2. Consequently there 
was no effect of attention (F(1,13)=0.33, p=0.57). 

 
AV stimulus Attend Face Ignore Face 

A/k/+V/t/ 93% 96% 
A/t/+V/k/ 99% 99% 

Table 2: Incongruent audiovisual speech with auditory 
dominance: percentage of auditory responses when face 
or distractor was attended. 

 

3.2.2. McGurk stimuli  
The McGurk stimuli provided an index for the 
extent of audiovisual integration so that the greater 
the visual influence, i.e. the lower the percentage of 
auditory responses, the greater the integration effect. 
Figs 2-5 show results for the McGurk stimuli in the 
two attention conditions. 
Fig. 2 shows results for a typical fusion stimulus 
A/p/+V/k/, where non-auditory responses mainly 
consisted of /t/ percepts which can be considered 
kind of a fusion between auditory /p/ and visual /k/. 
In Fig. 3 non-auditory responses to stimulus 
A/p/+V/t/ were mostly visually-based ‘t’s. 

Figs 4 and 5 show results for combination stimuli 
where visual /p/ was presented with auditory /k/ or 
/t/. Typical non-auditory responses for these stimuli 
were combinations of A and V, i.e. /pk/ and /kp/ or 
/pt/ and /tp/. In Fig. 5 visual responses /p/ were also 
quite frequent. 
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Figure 5: Response distribution for McGurk combination 
stimulus: auditory /t/ and visual /p/. Other details as in Fig. 2. 

ANOVA showed main effects of stimulus 
[F(3,39)=27.4, p<0.001] and condition  
[F(1,13)=47.0, p<0.001]. The main effect of 
stimulus occurred because there were fewer auditory 
responses for fusion-type stimuli (Figs 2 and 3) than 
for combination stimuli (Figs 4 and 5), indicating 
that visual influence was stronger for the former. 
The main effect of condition was due to the fact that 
there were significantly more auditory responses 
when attention was directed towards the distractor 
and the face was ignored than when the face was 
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of attention occurs early in the process, before 
audiovisual integration takes place. 

4. DISCUSSION 
To our knowledge, this is the first study to explicitly 
address the issue of whether distraction of 
endogenous visual attention in one locus in space 
can influence integration of audiovisual speech. It is 
often implicitly assumed that all that is needed for 
integration to occur is to look at a talking face while 
listening to speech. However, our main finding 
shows that the McGurk effect became weaker when 
visual attention was directed towards a distractor 
stimulus, even though the talking face was clearly 
visible in the fixated area. This implies that the 
process of audiovisual integration is influenced by 
the subjects’ attentional state. 
Our results are in agreement with Massaro’s [1] 
finding that instructing subjects to base their 
responses to audiovisual stimuli purely on either 
audition or vision biases their responses towards the 
instructed modality. The results were fitted with the 
FLMP, and in line with Massaro’s study, the 
analysis suggested that attention modulates the 
information available to each modality before 
integration takes place. 

It is remarkable that the ANOVA and FLMP can 
suggest different interpretations. Given the small, 
non-significant changes between conditions in 
ANOVA for all unimodal responses but for those of 
visual /t/, one might assume that it is the mechanism 
of integration that is affected by attention. This 
assumption is, however, based on linearity of the 
integration rule. In contrast, the FLMP is non-linear 
by the normalization term (see e.g. [6] in this 
volume). Because of this nonlinearity even minor 
changes in unimodal responses between conditions 
suffice for the FLMP to accommodate the bimodal 
responses in both attention conditions. According to 
the FLMP, the mechanism of integration is 
unaffected by the subject’s attentional state, the 
changes in the unimodal response probabilities – 
however small – being the underlying cause for the 
changes in perception. 
Not surprisingly, manipulation of visual attention 
had no effect on congruent audiovisual speech 
stimuli whose perception could be accounted for by 
the auditory stimulus alone. However, it could be 
asked why two of the incongruent stimuli, i.e. 
combinations of /k/ and /t/ did not show visual 
influence. We propose that this is because visual /k/ 
and /t/ share many features and are thus easily 
confused. Thus, when combined with a clear 
auditory signal, the response is determined by the 
auditory component. 
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