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No systematic studies have been done on pronunciation skills in two-way immersion 
bilingual programs, in which a balanced number of students from each target language 
group are enrolled in a class, and they are expected to get more exposed to a second 
language (L2) from peers than in one-way immersion programs. This study examined how 
voice onset time (VOT) of English-dominant (ED) children can be acoustically compared with 
that of Japanese-dominant (JD) children in a Japanese/English two-way immersion program 
in elementary school in the US. The following research questions were addressed: RQ1: Do 
the ED children develop their production of VOT for voiceless stops as they go up to higher 
grades? RQ2: Do they reach the norm of VOT of the JD children in the same program? 
RQ3: Do they make a phonetic distinction in VOT of voiceless stops between Japanese and 
English? Eighty-five students (34 English-dominant and 51 Japanese-dominant children) 
from the 1st, 2nd, 3rd, 4th, 5th, and 6th grades in the program participated in a sentence reading 
task for eliciting eight words beginning with three voiceless stops /p, t, k/ in English and 
Japanese. Baseline data were also collected from 10 English-speaking Japanese bilingual 
children in a one-way immersion program. The VOT of initial stops was measured to the 
nearest millisecond from the beginning of the release burst to the onset of voicing energy in 
F2 formants. Results showed that 1) the ED children did not develop VOT for Japanese 
stops during the period of grades 1 to 5, 2) both ED and JD groups produced VOT in the 
same way regardless of place of articulation, and 3) the ED children successfully 
distinguished in VOT between English and Japanese. The first finding supports that L2 
speech learning may occur at an early stage (Flege, 1988; Munro & Derwing, 2008; Derwing 
& Munro, 2013), whereas the other findings suggest that two-way immersion instruction may 
help children acquire more target-like L2 speech due to sufficient input from both the teacher 
and peers than one-way immersion bilingual education. This study will add a new 
perspective to existing VOT studies of bilinguals in the two different instructional settings.  
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