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ABSTRACT

Native speakers of American English
were trained to identify Japanese short
vowels, long vowels and special phoneme
/Q/. This laboratory training using natural
tokens was effective for generalization
into unfamiliar phonemic contexts and
unfamiliar talker.  Different sets of
training stimuli had a significant effect on
the early stage of learning processes, but
not on the final stage.

1. INTRODUCTION

Native speakers of American English
(AE) have difficulty in perceiving some of
the sound contrasts in Japanese. For
example: /i/ plus /j/ versus palatalization of
the preceding consonant (e.g., /ki-ja/ vs.
/kja/), long vowel versus short vowel
(e.g., /sa-a/ vs. /sa/), presence versus
absence of the phoneme /Q/, which makes
a geminata with the following consonant
by prolonging the following consonant
(e-g., /sa-ta/ vs. /sa-Q-ta/ or /sa-t-ta/), and
so on.  Suprasegmental contour and
moraic unit play essential roles in
distinguishing these contrasts. In the
above examples, hyphens show the
moraic boundary. Note that members in
each contrast differ in the number of
morae.

Difficulties arise for adult English
speakers learning Japanese due to the
dlfferencgs in the phonological systems of
the English and Japanese. It had been
believed that adult learners hardly learn
novel phonetic contrasts that do not occur
in their own language. Recently,
however, it has been experimentally
demonstrated that even adult learners can
modify their phonetic categories, if
adequate training methods are used (cf.
[1.2,3]). Segmental phonetic contrasts,

such as English /&/ vs. /8/ for native
speakers of French, and English /t/ vs.
for native speakers of Japanese, weré
used as training items in those studies.

In this paper, we focused on the
suprasegmental contrasts rather than
segmental contrasts, and examined
speakers' perception of Japanese short
vowel vs. long vowel, and short vowel
with /Q/ vs. short vowel without /Q/. In
the experiment, these two contrasts Were
examined together, using "short vowel ;
"long vowel" and "short vowel plus /Q"
triplets. We trained adult AE speakers ‘t/(;
identify Japanese /CV-CV/, JCV-V-C
and /CV-Q-CV/ syllables In order 0
determine whether adult leamers can
improve their ability to distinguish thes
Suprasegmental contrasts. Processes ﬂ?e
learning and generalization, and y
effects of variability in the training Sumul
on those processes will be discussed.

2. METHODS
2.1. Subjects .
Fifteen native speakers of Ame‘r;’Ce?lrI;
English served as subjects. 'I'hec}:I b
monolinguals whose dialect was eua "
American, and had no Japanese languag
experience.
2.2. Stimuli
Stimulus materials 'wctare Japanesé
syllables which constitute '
tr};plets, JCV-CV/, /CV-V-CV/, f/CV%
CV/, where the first CV and the f1
were identical among the membe S s an
1). Triplets with various conson .
vowels were produced by thfgia st
and one male native speakers 0 ftgaining
(Table 2). There were two sets 0 bl
materials, the C2-variable and Vcl;’ el
sets. In the C2-variable set,
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Table . Examples of the minimal triplets
contrasting short vowel, long vowel and
10/ used as stimulus materials.
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Response |  Structure lExamples
Category
“shont V CIVI-C2V2 /kato/
lng V. [civi-vi-C2v2 /kaato/
Q C1V1-Q-C2V2 /kaQto/

among 10 consonants whereas V1 was
fixed as /o/. In contrast, in the V1-
variable set, V1 varied among 5 vowels
whereas C2 was fixed as /k/. In order to
have the same number of triplets in these
sets, two different combinations of C1
and V2 were used in the V1-variable set,
and only a single combination was in the
C2-variable set. Thus, each set consisted
of 10 triplets. The training stimuli were
produced by the three female talkers.
Inaddition, there were two sets of test
materials, the full-test set and mini-test
wt. In the full-test set, all possible
combinations of five vowels and twelve
consonants, i.e., 60 triplets, produced by
all four talkers, were used. Three of these
tilkers were those used in the training,
ad the fourth was the male talker not
Used in the training. The mini-test set was
asubset of the full-test set (see Table 2),
and consisted of only the tokens produced
by the three talkers used in the training.
Syllbles in the test sets were selected

among the ones which were not used in
the training sets,

13. Procedures

. Subjects were assigned to the C2-
bl training group, V1-variable
W d“g group or control group. In
diion o the pretest and post-test, a
ﬁlm_-tes( on every training day and an
Tm test just in the middle of the entire
g phase were administered. The
sept’:ﬂment consisted of eleven daily
Slons. Familiarization and pretest were
P, dastered on Day 1, and followed by
i (DYS of training (Day 2-5), an interim
h g)’ 6), four days of training (Day 7-
) ;Post-t_est (Day 11). On every
Vl-vafi ba)', while subjects in the C2- and
-‘anable training groups took both one
o5 ign 53?2121(1’ r?gdlone mini-test session,
) 0
m'ﬂl-teﬂslt Seatio group took only the
© pretest, interim test and post-
e
m*;ie;h% full-test set of 720 stimulip(()60
Y 4 talkers) were tested without
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Table 2. Combinations of VI and C2.
Combinations for the VI-variable training
were enclosed with a square, and those
for the C2-variable training were enclosed
with ellipses. Combinations marked with
"f" were used in the full-test, and those
marked with "m" were used in the mini-
test.

\2

C2 a i u e o
k | [tm fm fm fm Gm)
s f f f f @
t f £ f f Gmw
heyp £ £ £ f %
g f £ f f

z f f f f Gw
d £ f f f @
b £ £ f f @D
p £ f f f f
Jl e £ £ £ @
tfl ¢ £ £ f o
x| ¢ £ £ f @

repetition (720 trials). In each training
session, 10 triplets by 3 talkers (ie., 90
stimuli) were presented randomly with
three repetitions (270 trials). In the mini-
test session, 14 triplets by 3 talkers (i.¢.,
126 stimuli) were presented without
repetition (126 trials).

pA forged-choice task from . three
alternatives, "short-V.," _"long-V and
“short-V+Q", were used in all the tests
and the training. Subjects were seated in
a quiet room, and listened to the stimuli

through a headphone (Stax, SR-A
Signature). They re_sponded by typing
one of the keys, which corresponded 10
the alternatives. In the tests, any feedback
was not given to the subjects. In the
training, in contrast, feedbacks were
given to them immediately aﬁerhiﬁcﬁ
responses; chime sound and grap! 3

coin for correct response, an buzzer for

incorrect response. Experimental events

i ed by
and data collection were controll
workstation (NeXT Cube Turbo).

3. RESULTS & DISCUSSIQN
1 ects of training: Compansons
retest, interim st-test
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Figure 1. Generalization processes in
interim test and posttest. The ordinate
indicates mean percentage of errors in
sub-categories, (1) talkers used in
Iraining  vs. an unfamiliar talker
(upper) , and (2) trained Pphonemic
contexts vs. untrained contexts (Tower).

Error rates in pretest, interim test and
post-test are shown in Figure 1. Mean
error rates in the pretest were around 30-
40% in all three groups, which were
lower than chance level of 67%. Such
low error rates stemmed from the fact that
AE listeners could distinguish  short
vowels from long vowels without training
In some phonemic contexts, although they
had difficulties when the contrasts
occurred before /s/, /[/, M1, or 1.

Both the C2-variable and Vl-variable
training groups  showed  significant
Improvements in the interim test and post-
test. These were true not only for the
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stimuli produced by trained female talkers
but also for those produced by an
untrained male talker (Figure 1, top
panel), suggesting that training effects
generalized into the unfamiliar talker. The
equal amounts of improvements were also
observed in trained phonemic contexts
and untrained phonemic contexts in both
training groups (Figure 1, bottom panel),
suggesting that training effects generalized
into unfamiliar phonemic contexts. These
results showed that, through such
training, adult AE speakers modified their
phonetic categories, so that they can
distinguish short vowel, long vowel and
short vowel plus /Q/. )
3.2. Acquisition process: Analysis of
mini-tests, )

Error rates in mini-tests are shown in
Figure 2. While the C2-variable training
group showed drastic improvements in
the first three sessions, the Vl-vaxjxa_ble
group needed larger number of training
sessions to generalize into both trained
and untrained phonemic contexts.

There observed a significant effect of
consonant (C2) on the error rates: ‘I‘ljue
voiceless fricatives (/s/, /h(F)/ and /)
made the distinction o}fl' the prelceﬂ;zg
target contrasting short vowel,
vogvelg?lr(;’ short vowel plus /Q/, difficult
to distinguish. Since Japanese /Q/ is ez
geminata, in which the second consonan
is preceded by the homorganic consonatrrllt,
the /Q/ mora is filled with noise when the
second consonant is a fricative, while it IS
filled with silence for the other
consonants. The above result implies that
the /Q/ filled with silence is easter for ;
speakers to distinguish in the cont.rast
than the /Q/ filled with noise. In contras
to the effect of consonant, there wasu?t(s)
effect of vowel (V1). These resu
pointed out that variation in the 'followmri
consonant affects the perception rg?ng
strongly than variation in the prece o
vowel: Furthermore, the stimulus !
with high variability in the fo,lls»wmiﬁ
consonant is effective for g_eneralmngu .
the early stage of learning on §
contrasts.

4. CONCLUSIONS

The native speakers of AE leamedrgz
distinction of the Japanese IﬂOWe
contrasts, among short vowel, long VoThe
and short vowel followed by /Q/. o
training effects generalized not only
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Figwre 2. Generalization processes in the minitests. The ordinate indicates mean
Prcenlage of errors in each training condition, that is, (1) training group vs. control
¥ and () trained phonemic contexts vs. untrained contexts. Constituents of each
“ortext condition in control group correspond to those in each training group.
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