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ABSTRACT

English and Japanese have a vowel length contrast
between tense vs. lax, and long vs. short vowels,
respectively.  However, they differ in the magnitude of the
duration contrast (larger in Japanese) and in the role of
vowel quality in the production of the contrast (active only
in  English).  How do these differences affect L2 English-
L1 Japanese and L2 Japanese-L1 English?  For each L2
production, we investigated duration and quality of the
vowel length contrast. The results present an asymmetry
between the two L2 types.  The cause of the observed
asymmetry is discussed by taking L1 phonemic
characteristics into account.

1. INTRODUCTION

1.1. Characteristics of the vowel length contrast in
English vs. Japanese

Both English and Japanese have a vowel length contrast:
tense vs. lax, and long vs. short vowels, respectively.
However, the nature of the vowel length contrast differs in
the two languages with respect to some phonetic
characteristics.  First, they differ in that the phonetic
duration contrast between English tense and lax vowels is
much smaller than the one between Japanese long and
short vowels: e.g., [I]: [i] = 1:1.3 for English (computed
on the basis of Lehiste & Peterson [1] and Hillenbrand et
al. [2]); [i]:[ii] = 1:2~3 for Japanese (Han [3]).  Second, in
addition to a duration contrast, English tense and lax
vowels differ in vowel quality in certain spectral regions:
e.g., meat /mit/ vs. mitt /mIt/ in the high front region; pool
/pul/ vs. pull /pUl/ in the high back region.  Indeed, the
quality contrast is typically seen as the crucial feature
from a phonetic point of view.  However, Japanese long
and short vowels do not differ significantly in vowel
quality in any spectral region.

1.2. Problems

How do phonetic differences we have just discussed affect
patterns of L2 English-L1 Japanese and L2 Japanese-L1
English?

L2 English–L1 Japanese: Japanese learners of English do
not have difficulties in producing the phonemic contrast
between English tense and lax vowels.  However, it is
reported by Sugito [4] that beginning learners are likely to
directly import a robust duration contrast between long
and short vowels from their L1 Japanese.  Sugito
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1.3. Goal of the study

The comparison of the phonetic features of the vowel
contrast in English and Japanese and the review of
problems in L2 English-L1 Japanese and L2 Japanese-L1
English that were observed in earlier research lead us to
the following research questions.  Can native Japanese
speakers weaken their prominent duration contrast when
producing English tense and lax vowels?  Can they
produce a native-like tense/lax quality contrast?  Can
native English speakers produce a large duration contrast
between Japanese long and short vowels?  Can they
suppress the contrast in quality that accompanies the
length contrast in their L1?

In order to answer these questions, the effect of L1
phonetic habits on the production of the vowel contrast in
L2 English–L1 English and L2 Japanese–L1 English were
investigated in two experiments.  The English and
Japanese Experiments examined L2 English produced by
native speakers of Tokyo Japanese and L2 Japanese
produced by native speakers of American English,
respectively, in terms of the patterns of duration and vowel
quality.

2. METHOD

2.1. Speech Materials

In the English Experiment, four minimal pairs involving
English high front tense /i/ and lax /I/ were used: bead –
bid, deep – dip, keen – kin and Pete – pit. The target word
was presented in the frame sentence: I said  next.  In
the Japanese Experiment, three minimal pairs involving
Japanese high front short /i/ and long /ii/ in the first
syllable position were used (all words have a pitch accent
on the first syllable): biru – biiru (‘building’ – ‘beer’);
kado – kaado (‘corner’ – ‘card’); toru – tooru (‘take’ –
‘pass’).  The target word was presented in the frame
sentence: sosite  to iimasu (‘Next I said  ’).

2.2. Subjects

Four speakers of L1 English (NE1-4) and three advanced
and three beginning Japanese speakers of L2 English
(AE1-3 and BE1-3, respectively) participated in the
English Experiment.  Three speakers of L1 Japanese (NJ1-
NJ3) and three advanced and four beginning English
speakers of L2 Japanese (AJ1-3 and BJ1-4, respectively)
participated in the Japanese Experiment.

2.3. Procedure

Recordings: For each experiment, sentences with target
words were mixed with foil sentences.  Sentences in each
reading of the list were pseudo-randomized in different
orders.  In the recording session, PsyScope [6] was used to
present sentences.  One sentence was displayed on the
computer screen at a time.  The subjects read the sentence
list 10 times.  Data were recorded in the recording booth
of the UCLA phonetics lab for the L1 English, advanced
L2 English, L2 Japanese groups, and in the recording
room of Meiji Gakuin University Information Center in
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e 1: Duration means and standard deviations of tense
/i/ and lax /I/ for Speaker NE1 (L1 English)

lso conducted two-factor ANOVAs and Scheffe’s
oc tests with vowel type and word pair type as

endent variables (the latter controls for pair-specific
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1.

ionally, we pooled data across all word pairs and
tions, and computed mean duration ratio of tense to
owels and standard deviation for all L1 and L2
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lance.  The results are presented in Figure 2.  The
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nglish speakers are clustered around 1.3.  This is



consistent with the ratio of tense /i/ to lax /I/ computed on
the basis of Lehiste & Peterson [1] and Hillenbrand et al.
[2]. In Figure 2, we find two major patterns across the six
L2 English speakers.  Three speakers, AE2, AE3 and BE2,
showed native-like duration ratios of tense to lax vowels.
The other three speakers, AE1, BE1 and BE3, showed
duration ratios larger than 2, that is, close to the duration
ratio of Japanese long to short vowels.  These results
suggest that there is no systematic correlation between L2
proficiency and the duration ratio of tense to lax vowels.
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Figure 2: Mean duration ratio of English tense/lax vowels
(bars showing non-native-like ratios are shaded)

Japanese Experiment: The results showed the expected
L1 Japanese pattern: all L1 Japanese speakers produced
long vowels significantly longer than short vowels for all
word pairs, as shown in Figure 3.  The results of the two-
way ANOVAs show that the effect of vowel type (long vs.
short vowels) on duration was statistically significant for
all L1 Japanese speakers.  The difference in duration
means of the long vs. short vowels was also statistically
significant for all word pairs for all L1 Japanese speakers,
according to the results of Scheffe’s post-hoc tests (α =
0.01).  Word pairs showing significant differences are
marked by an asterisk (α = 0.01) in Figure 3.
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Figure 3: Duration means and standard deviations of short
/i/ / and long /ii/ for Speaker NJ1 (L1 Japanese)

We computed and plotted mean ratios of long to short
vowels and standard deviations for all L1 and L2 Japanese
speakers, as for the English data.  The results are presented
in Figure 4.  The horizontal lines in the figure delimit the
range of the average ratios for all L1 Japanese speakers.
The duration ratios of the three L1 Japanese speakers
range from approximately 2.0 to 2.5, which fits within the
ratio range reported by Han [3] (2.0 to 3.0).

We do not find the expected effect of the duration
characteristics of L1 English, given that for all L2
Japanese speakers the duration ratio of Japanese long /ii/
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To compare degrees of spectral separations across all
speakers, we computed the Euclidean distance between
tense and lax tokens of each word pair for each repetition
of each speaker.  First, F1 and F2 differences between the
tense token and the corresponding lax token, i.e., F1 and
F2 distances between the two tokens, were computed; then
the Euclidean distance between the tense and lax tokens
was computed (see Ueyama [7] for more details).  The
means and standard deviations are plotted in Figure 6.
The figure illustrates the difference between the three
speaker groups in degrees of spectral separation between
tense /i/ and lax /I/ and in the stability of separation (larger
standard deviations indicate less stability).
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Figure 6: Euclidean distance between English
tense /i/ and lax /I/

Japanese Experiment: The L1 Japanese data show no
significant spectral separation between long /ii/ and short
/i/, as expected.  This pattern is illustrated by the plot of
Speaker NJ1 in Figure 7.  Surprisingly, a similar pattern to
the L1 Japanese pattern was produced by all L2 Japanese
speakers, (as illustrated by the plots of AJ1 and BJ1 in
Figure 7).  This suggests that native English speakers of
L1 Japanese do not substitute Japanese short /i/ with
English lax /I/; they rather seem to choose the spectral
region of tense /i/ and produce Japanese long and short
high front vowels within that region.
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in the vowel space

Our d
two L
speak
learni
phone
learni
the L
phone
hypot
which
than 
asymm
explai
lead t
Japan
i.e., E
L1 E
equiv
i.e., E
long 
interp
and p
comp
L1 on

[1] I.
p
A

[2] J.
K
E
A

[3] M
u

[4] M
o
N

[5] O
an
v
p

[6] J.
“P
d
R
2

[7] M
L
(P
h
/r
4. DISCUSSION AND CONCLUSION

ata present an unexpected asymmetry between the
2 types in both duration and vowel quality: Japanese
ers of L2 English tend to have more difficulties in
ng L2 patterns.  This may be explained by taking L1
mic characteristics into account.  The asymmetry in
ng L2 duration contrasts can be due to a difference in
1 phonemic status of the duration correlate:
mic in Japanese vs. allophonic in English.  We
hesize that in L2 production a duration contrast
 is phonemic in L1 is harder to change or manipulate
a contrast which is not phonemic in L1. The

etry in producing L2 quality contrasts can be
ned by differences in the L1 phonemic systems that
o different learning tasks in the two L2 types.  L1
ese speakers have to develop a new vowel category,
nglish lax /I/.  This is harder than the task faced by
nglish speakers, who already possess a category
alent to Japanese /i/–/ii/ in terms of vowel quality,
nglish tense /i/.  All they need to learn is to produce
and short versions of L1 English tense /i/.  This
retation suggests that we must take both phonemic
honetic characteristics into account for a more

rehensive understanding of the systematic effects of
 the production of the L2 vowel length contrast.
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