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Exposure to a specific language during childhood modifies the perception of speech (Werker et al., 1984; Best 

1994). In particular, behavioral and electrophysiological studies have shown that the native phonology can 

induce illusory perception of phonemes, but also illusory perception of phonotactic structure and 

suprasegmental information (Dupoux et al., 1999; Dehaene-Lambertz et al; 2000). These findings support the 

existence of a neural module involved in native-language speech sounds processing.  

To investigate the brain areas underlying language-specific phonological processing, we used event related 

functional Magnetic Resonance Imagery (er-fMRI). We constructed a cross-linguistic paradigm with two 

populations of Japanese and French monolingual speakers. Japanese but not French speakers perceive an 

illusory vowel "u" in consonant clusters where no vowel is present, while French but not Japanese speakers fail 

to perceive the difference between short and long vowels. The task was a speech discrimination task. We used 

non-word stimuli. The experiment consisted of series of trials in which three auditory stimuli were presented in 

rapid succession. The first two were always identical, while the third stimulus might or might not be identical to 

the previous ones. In the trials in which the third stimulus differed from the first two, the third stimulus differed 

either by the presence/absence of a vowel /u/ between two consonants (e.g. ebzo/ebzo/ebuzo) or by the vowel 

duration (e.g. ebuzo/ebuzo/ebuuzo). Depending on the native language of the subjects and the nature of the 

stimuli, the discrimination responses could be based on a phonological representation of the auditory stimuli, or 

only on an acoustic representation (see Table 1). 

Stimuli French Japanese 

ebzo/ebzo/ebuzo Phonological condition Acoustic condition 
ebuzo/ebuzo/ebuuzo Acoustic condition Phonological condition 

Table 1: Example of trials and the condition they belong to as a function of participant’s native language. 

Behavioral data showed that the phonological condition was easier than the acoustic condition for both 

populations. Furthermore, the discrimination task revealed that phonological constraints being carried by 

syllabic structure and suprasegmental information influence the early stage of speech processing. Two regions 

showed greater activation in the phonological compared to the acoustic condition: a) the posterior part of the left 

superior temporal gyrus (STG) and b) the left supra-marginal gyrus (SMG). The functions of these two regions 

are discussed. We postulate that the activation of the STG reflects the influence of the native language on speech 

sound processing, whereas the activation of the SMG is linked to the discrimination of native speech sounds. 
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