
Perception of Japanese vowel duration contrasts by L1 and L2 learners of Japanese: 

An EEG study. 

Background. The Automatic Selective Perception (ASP) model proposes that native language 

listeners have developed selective perceptual routines (SPRs) that allow for rapid and efficient 

extraction of acoustic-phonetic patterns that match the phonology of the native language (Strange, 

2011). In first language (L1) processing, processing SPRs is an automatic event. On the other 

hand, in second language (L2) learning, it is a challenge for a learner to acquire efficient L2 

SPRs, particularly in cases where the L1 and L2 phonologies are in conflict. The present study 

used the brain discriminative measure, Mismatch Negativity (MMN) to examine whether 

American-English (AE) L2 learners of Japanese (JP) showed evidence of acquiring SPRs with 

regard to the vowel length distinction found in JP (e.g., short vowel as in tado vs. long vowel as 

in taado). AE and JP phonemic inventories differ greatly in the relevance of spectral compared to 

temporal cues in differentiating categories. The AE vowel system primarily uses spectrally-cued 

distinctions (formant frequency values and formant trajectories), while temporal (duration) 

differences in vocalic nuclei play only a secondary role for some AE vowel contrasts (Bohn & 

Flege, 1990). In the Japanese vowel system, on the other hand, there are only gross spectral 

distinctions among vowels (only five vowel categories), and vowel duration differences are 

contrastive (e.g., [kado] ‘edge’ vs. [kaado] ‘card’). Thus, JP L1 listeners have developed 

automatic SPRs that make primary use of durational cues, whereas AE listeners’ automatic SPRs 

are more selective for fine spectral differences. At an automatic level of processing, AE listeners 

are expected to show less sensitivity to durational differences in phonetic segments than those of 

JP listeners. In neurophysiological field to investigate SPRs in L1 vs. L2, it has been argued that 

L2 learners show MMN with smaller amplitude and/or later latency than L1 speakers (Dehaene-

Lambertz et al., 2000, Menning et al., 2002). However, a question as to what extent experience 

with an L2 leads to changes in automatic SPRs in the L2 perception is yet to be answered. 

Current study. Native speakers of Japanese (JPN, N=12), naïve American English speakers 

without knowledge of JP (AEN, N=12), and L2 learners of JP with one semester college course 

(JPL2, N=12) participated in this study with MMN categorical oddball paradigm. We tested the 

three different populations in order to determine whether experience with one semester of JP 

leads to changes in the ability to distinguish target contrast at a pre-attentive level of processing. 

Participants’ EEG responses were recorded to natural exemplars of nonsense words, tado and 

taado while they performed an unrelated visual attention task that drew attention away from the 

auditory stimuli. The stimuli were naturally produced and recorded by a native speaker of 

Japanese. The range of the length of the stimuli for tado was 202-214ms (mean length of vowel 

was 86ms), and for taado was 237-264ms (138ms). 

Results and conclusion. JPL2 showed larger amplitude MMN than AEN listeners, but smaller 

amplitude MMN than JPN listeners (see Figure 1). This study suggests as little as one semester 

classroom experience with the L2 (JP) enhances discrimination of an L2 phonemic contrast that 

is not found in their L1. It also shows that L2 speech processing is still less robust (or less 

automatic) than for L1 listeners.   



Figure 1.  MMN waveforms at FZ (midline) and F3 (left frontal) for JPN, AEN, and JPL2. The 

MMN at FZ is larger for JPN group than AEN and JPL2 groups. The MMN shows clear 

modulation among the three groups at F3 (JPN > JPL2 > AEN). 
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