
Abstract 
 
 

This thesis investigates Japanese listeners’ perception of two English vowel 
pairs, /i/-/ɪ/ and /æ/-/ʌ/, to test theoretical predictions of Flege’s Speech Learning Model 
(SLM) and Best’s Perceptual Assimilation Model (PAM). According to the Speech 
Learning Model, if L2 learners perceive an L2 sounds as “new,” a new phonetic 
category is established. If they perceive an L2 sound as “similar” to an L1 sound on the 
other hand, a single phonetic category called diaphone category is used to process both 
the L1 and L2 sounds that are perceptually linked. The properties of diaphone categories 
are predicted to eventually be intermediate between the L1 and the L2 sound over time, 
while properties of newly established categories are expected to match the native norms 
of the L2 sound. Similar claims are held by Best’s PAM, which proposes several 
assimilation patterns of L2 segments and contrasts. 
Japanese and English both have two high front vowels. Japanese high front vowels 
(long /i:/ and short /i/) differ in duration with little or no spectral difference, whereas 
English high front vowels (tense /i/ and lax /ɪ/) have spectral difference as well as 
durational one, tense vowels being generally longer than their lax counterparts. The 
SLM predicts that Japanese listeners would perceive English /i/-/ɪ/ contrast as similar to 
Japanese /i:/-/i/ contrast, thus resulting in duration-based diaphone category formation. 
Their identification of English /i/ and /ɪ/ is expected to initially match Japanese native 
norms (difference in vowel duration only) and gradually become intermediate between 
Japanese and English native norms (difference in vowel duration and vowel spectra). 
Per contra, although English /æ/ and /ʌ/ are both lax vowels, /æ/ clusters more closely 
with tense vowels in terms of duration. Japanese listeners’ perception of English ‘tense’ 
/æ/ and lax /ʌ/ may not be similar to their perception of English /i/ and /ɪ/, however. As 
English /æ/ is phonetically distant from Japanese /a/ while English /ʌ/ and Japanese /a/ 
are phonetically close, their perception of English /æ/ and /ʌ/ is predicted to follow 
category-goodness assimilation pattern proposed by the PAM; English /ʌ/ is assimilated 
to Japanese /a/ as a good match, while English /æ/ is perceived as a poor match to 
Japanese /a/. Therefore, according to the SLM, Japanese listeners are expected to 
establish a spectrum-based new phonetic category for  English /æ/ and a diaphone 
category including English /ʌ/ and Japanese /a/. The listeners’ identification of the two 
vowels is expected to eventually match English native norms (difference in vowel 
spectra). 



Perceptual experiments were conducted to test these theoretical predictions. The 
experiments dealt with the perception of real English stimuli /bit bɪt bid bɪd/ and /bæt 
bʌt bæd bʌd/ by native speakers of Japanese at varied English proficiency levels in 
order to examine their phonetic boundaries between English /i/-/ɪ/ and /æ/-/ʌ/. The 
results were consistent with the predictions made by the SLM and the PAM. 
 


