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Abstract
This study investigated whether the McGurk effect breaks down
if the duration of the target consonant is substantially extended
beyond the durations occurring in normal speech. It was found
that the McGurk effect persisted without diminishing in strength
up to the maximum duration tested of 3.9 seconds.
Index Terms: McGurk effect, auditory-visual speech, conso-
nant duration

1. Introduction
The McGurk effect [1] is an auditory-visual illusion whereby
a visual speech stimulus presented in the form of a speaking
face (usually mouthing the syllable ����) determines the au-
ditory perception of a temporally aligned incongruent acoustic
speech signal (usually ����, perceived with the McGurk effect
as ����). Since its discovery a multitude of experiments have
investigated the inner workings of the McGurk effect with is-
sues related to temporal aspects taking centre stage (e.g., [2]).
However, to our knowledge no study has examined whether the
McGurk effect might critically depend on the duration of the in-
volved consonants, that is, whether it would break down, when
the perceptual system is given more time than usual to cope with
the cross-modally ambiguous stimulus (the following vowel es-
sentially controls the available processing time for the target
consonant). In stop consonants like ��� and ��� the salient in-
formation about place of articulation is limited to the transition
phase in the adjacent vowel, which is typically short. However,
the McGurk effect also works with the bilabial nasal ��� as
acoustic stimulus, which is perceived as its alveolar counterpart
��� when combined with any kind of visual velar consonant,
e.g., ��� or �	�. Despite being of relatively short duration in
normal speech, nasals can be prolonged naturally without diffi-
culty. Here we investigate whether the McGurk effect persists
in these cases using auditory ��� and visual �	�.

2. Method
Ideally the consonant duration would be increased in small steps
(e.g., 25ms) starting within the normal range of the speaker and
ending at the maximum duration to be examined (set to 4s).
However, this would result in more experiment conditions than
feasible. Since it was assumed that any change in the strength
of the McGurk effect would be most likely observed when just
exceeding the normal range, an exponentially increasing step
size was deemed appropriate. In particular, Δtn = Δt0 e

n

with n = 1, 2, . . . , 5 and Δt0 = 25ms was used to compute
the step size resulting in target consonant durations of 150, 175,
218, 335, 652, 1515 and 3860ms.

Video recordings of a female speaker uttering ������ and
���	�� with a wide range of durations were trimmed to fit ex-
actly the target durations where necessary (video: removing

Table 1: Means (and standard deviations) of the percentage of
“mana” answers. Significance values for paired-sample t-tests
comparing the congruent and incongruent conditions in the last
column. Asterisks indicate significant differences (one-sample
t-tests) from chance level (14.3 %): *** p < 0.000, �� t-value
cannot be computed.

duration in ms congruent incongruent p <
150 0.8 (3.6) *** 87.9 (16.4) *** 0.000
175 2.3 (5.9) *** 67.4 (31.5) *** 0.000
218 0.0 (0.0) �� 57.6 (37.0) *** 0.000
325 0.8 (3.6) *** 65.2 (34.9) *** 0.000
625 0.0 (0.0) �� 69.0 (36.1) *** 0.000

1515 0.0 (0.0) �� 65.2 (39.5) *** 0.000
3860 0.8 (3.6) *** 64.4 (38.6) *** 0.000

frames; audio: PSOLA resynthesis with Praat - affecting only
the quasi-stationary part) to create a congruent /mama/ con-
trol condition and the incongruent condition where an auditory
/mama/ was dubbed onto visual ���	��.

Twenty-two participants were presented with 6 repetitions
of the movie stimuli at each duration in fully randomized order.
They responded by pressing one of 7 buttons labeled “mama”,
“maka”, “mana”, “mupka”, “munma”, “munga” and “other”
with the computer mouse. The percentage of “mana” answers
across repetitions was used to measure the experienced strength
of the McGurk effect.

3. Results and Discussion
A strong McGurk effect was found for all durations (see Table
1) including the longest ones. The strength of the McGurk effect
was slightly greater for the 150ms duration, but the amount of
elongation did not have any further effect.

4. Conclusions
This study shows that the McGurk effect does not rely on pro-
cessing time constraints, since prolonged target consonant du-
rations did not diminish it. The findings also demonstrate a
broader utility of the McGurk effect as a window into auditory-
visual speech processing. The use of prolonged consonant dura-
tions allows separation of transient and quasi-stationary phases
in the stimulus and with this a re-assessment of the role of static
and dynamic information in auditory-visual speech.
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