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INTRODUCTION

Most of the time, speech perception takes place in an audiovisual environment. Several studies have
shown that the visual information on the labial gestures of the speaker enhance phoneme detection in
noisy environments (Sumby & Pollack, 1954 for English; Benoit, Mohamadi & Kandel, 1994 for
French) as well as in perceptual conflict situations like the McGurk effect (McGurk & MacDonald,
1976). The visual information sometimes appears before the acoustic information, so we can detect a
phoneme before having heard it (Noiray, Ménard, Cathiard, Abry, Aubin, & Savariaux, 2006; Munhall &
Tokhura, 1998). The goal of our study was to provide evidence that the visual cues on the articulatory
gestures of the speaker also activate lexical representations during word recognition. Surprisingly,
research in the field of word recognition only studied lexical access in an auditory context (Ganong,
1980 ; Cutler, Mehler, Norris & Segui, 1987 ; Frauenfelder, Segui & Dijkstra, 1990). To our knowledge,
only two studies investigated this issue. Both studies used the McGurk effect, which places the
individual in a situation of perceptual conflict. Their results are contradictory. Sams, Manninen,
Surakka, Helin and Katté (1998) were unable to show that visual information contributed to lexical
access whereas Brancazio (2003) found the opposite pattern of results. In our study, we used a more
ecological experimental paradigm. Our participants had to do a word recognition task in silent and
noisy environments, which are both situations found in everyday life. We hypothesized that visual
information would contribute to word recognition, especially in noisy conditions. We conducted a
phoneme detection task with words and pseudo-words. The idea was that visual information would
activate lexical representations and that this top down lexical information would facilitate phoneme
detection in words with respect to pseudo-words.

METHOD

Fifty-nine native French speakers participated in the experiment. They all had normal or corrected-to-
normal vision and reported no auditory disorders. The stimuli were bi-syllabic words and pseudo-
words. They were registered in a sound proof room by a male native French speaker. The participants
had to detect a phoneme that always appeared in the second syllable. They had to press the space
bar as soon as they perceived the target phoneme. They went through an auditory only (A) and
audiovisual (AV) presentations. For 18 participants, the stimuli were presented without noise. For 41
participants the stimuli were presented in with a white noise of -9dB and -18dB S/N ratio.

RESULTS

The results indicate that when there is no noise, the percentage of correct phoneme detection is
equivalent in words and pseudo-words and in both A and AV presentations, F7 (1, 17) < 1 (see Figure
1). In noisy conditions, the scores are higher in the AV than in A conditions, as in Benoit et al. (1994),
F1(1,40)=147.03 p <.001; F2 (1, 39) =42.18, p <.001.
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Figure 1 — Percentage of correct responses in the Audio only and Audiovisual presentations, in the
conditions without noise, and with noise at -9 dB and -18 dB SN levels.

The results also yield that the percentage of correct response is higher at -9 dB than at -18 dB, F1
(1, 40) = 86.07 p <.0001; F2 (1, 39) =43.91, p < .001. What is more interesting for the purpose of our
study is that the scores are significantly higher for words than pseudo-words, F1 (1, 40) = 8.82, p
< .005; F2 (1, 39) = 4.11, p < .05. The significant interaction between the noise level and the lexical
status indicates that the contribution of visual information in the lexical access process increases as
the noise level increases, F1 (1, 39) = 6.09, p = .02; F2 (1, 39) = 4.28, p = .04. The word superiority
effect is higher at -18 dB (word = 79.8 %, pseudo-word = 70.0 %, F1 (1, 40) = 14.59, p < .001; F2 (1,
39) = 8.79, p < .01) than at -9 dB (word = 90.7 %, pseudo-word = 88.0 %, F1 (1, 40) = 6.09, p = .02;
F2 (1, 39) = 4.28, p = .04).

DISCUSSION

The aim of this study was to show that the visual information provided by the speaker contributes to
the process of lexical access during word recognition. We observed no lexical effect in the situation
without noise. In contrast, when the acoustic information was partially masked by noise, the AV
condition facilitated phoneme detection. Furthermore, the scores were higher for words than pseudo-
words. This suggests that in noisy situations, phoneme detection is not only enhanced by visual
information —as Benoit et al. (1994) have shown- but that this information contributes to the process of
lexical access during word recognition. These results are in line with Brancazio’s (2004) study. Further
research must be done to investigate the time course of this process, and in particular, whether lexical
access takes place before or after the integration of auditory and visual information.
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