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The initial purpose of this study was to investigate the
relationship between suprasegmentals and global foreign
accent in the speech of Japanese EFL learners. Measured,
using Kay Elemetrics software, were stress and intonation
two times (T1 and T2), separated by an interval of 42 months,
produced by eleven Japanese EFL speakers during their
freshmen year and senior year of college; five age-matched
native English speakers served as the control group. The
unexpected finding was that the control group manifest
great variation in their suprasegmental productions, leaving
no clear standard by which to measure and compare to the
Japanese EFL speakers. One implication of this finding
is that native speaker suprasegmental performance may
involve much more variance than is suggested in idealized
prescriptive and pedagogical grammars.
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n the field of pronunciation teaching, there has
I been a major debate over the past 15 years about

whether EFL teachers should put emphasis on
teaching segmentals or suprasegmentals (e.g., Celce-
Murcia, Brinton, & Goodwin, 1997). There has been
little empirical research, however, that contributes to
our knowledge of how segmentals and suprasegmentals
develop over time and to what extent segmentals and
suprasegmentals contribute to global foreign accent,
intelligibility, and comprehensibility.

The original intention of this study was to examine
how suprasegmentals and global foreign accent are
related in the speech of Japanese EFL learners. The
term “global foreign accent” refers to the degree to
which a second language speaker’s productions are
perceived to differ from those of a native speaker. The
research reported here follows the study of Anderson-
Hsieh, Johnson, and Koehler (1992) that investigated
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the relationship between impressionistic judgments of
global nonnative English pronunciation and selected
areas of pronunciation in speakers from 11 language
backgrounds. Dividing pronunciation into three
categories (prosody, syllable structure, and segmentals),
they found that “the prosodic variable proved to have
the strongest effect” (p. 530). They also called for more
research in this area because an understanding of “the
phonological factors that weigh most heavily in native
speaker reactions to nonnative speech should be helpful
in establishing valid priorities for teaching pronunciation
to second language learners” (p. 549).

This research also follows that of Riney and
Flege (1998), Riney and Takagi (1999), and Riney,
Takada, and Ota (2000), all of whom investigated the
relationship over time between global and discrete
measures of foreign accent among the same group of
11 Japanese EFL speakers. Riney and Flege (1998),
using perceptual software, examined the relationship
between global foreign accent and liquid identifiability
and accuracy. Riney and Takagi (1999) used acoustic
measurements of L1 Japanese EFL speakers and found
a positive correlation between global foreign accent and
voice onset time. Riney, Takada, and Ota (2000), using
native Japanese speaker perceptual judgments, found
a significant correlation between global foreign accent
and the substitution of the Japanese flap for the English
liquids, /1/ and /r/. The study that we report here
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examined speech samples from the same 11 speakers
involved in the three studies above, but our focus
here is on a different area: suprasegmentals and their
relationship to global foreign accent.

Method

The 11 Japanese EFL speakers (8 females, 3 males)
participating in this study were students at International
Christian University (ICU) in Tokyo. In addition to the
11 Japanese speakers, 5 age-matched Americans who
were native speakers of English (3 females, 2 males)
served as the control group. (For a fuller description of
these 16 speakers, see Riney and Flege, 1998.) For the
experiment in Riney and Flege (1998), the 16 speakers
read speech materials including five sentences at two
times (T1 and T2). At T1 (June, 1992), the speakers
were college freshmen aged 18-20 years. At T2, (fall,
1995) they were college seniors. There was a 42-month
interval between T'1 and T2. The five sentences are
below:

1 A large group of students graduates each spring.

2. I heard that splendid speech you made last night.

3. Someone’s trying to turn my friends against me.

4. They answered correctly and the instructor
thanked them.

5. I request that all books be removed from the
desks.
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The global foreign accent scores to be used for the
study that we describe here were derived from Riney
and Flege (1998). Five Americans (different from the
five above) served as listeners and blind-rated each of
the 16 speaker’s sentences and judged them on a scale
ranging from “1,” meaning strong foreign accent to “9,”
meaning no foreign accent. The details of this rating
procedure are provided in Riney and Flege (1998).

What is original in our current study is first our focus
on and the attempt to measure suprasegmentals, and
second our intention to relate those measurements to
degree of global foreign accent. For suprasegmentals, we
examined both stress and intonation. Regarding stress,
we selected a 2-syllable word from each sentence above:
(S1: student, S2: splendid, S3: against, S4: answered,

S5: removed). In each case, according to prescriptive
dictionaries of English, one syllable is to receive more
stress than the other syllable. For stress, based on
Ladefoged (1993), we considered three measurable
components: pitch, length, and loudness. We expected
the native speaker control group to pronounce the
prescribed stressed syllable with more stress than the
unstressed or less stressed syllable. We also assumed that
this difference in stress could be assessed or measured in
one or more of three ways: pitch (measured by frequency
in hertz), length of syllable (measured in milliseconds),
and energy or loudness (measured in decibels). We

paid the most attention to pitch because according
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to Bolinger (1986), pitch plays a more central role in
signaling stress than do length and loudness.

Regarding a different suprasegmental, sentence
intonation, we intended to assess the placement of the
tonic syllable in each sentence. According to Ladefoged
(1993), in each intonation pattern, there is usually
one syllable that stands out and carries the major pitch
change. We examined the intonation contour of all the
sentences spoken by the five American speakers in an
attempt to determine the tonic syllable. We expected
that most of the native English speakers would choose
the same syllable as the tonic syllable and that this
would give us a standard to which we could compare
the Japanese speakers and measure the degree of
approximation to the native speaker norm.

Riney and Flege (1998) had previously digitized all
the productions and put each sentence into a separate
speech file. Again, what is original in our study is that
we acoustically analyzed the suprasegmentals in these
files. For this we used “Multi-Speech” and “Real-Time
Pitch” software produced by Kay Elemetrics.

Results and Discussion
Table 1 shows the measurements for pitch of the stressed
and unstressed syllables of the five two-syllable words for
all 16 speakers. Speakers A through K are Japanese EFL
speakers while Speakers L through P are native English
speakers. We expected that native English speakers
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would produce the prescribed stressed syllable with
higher pitch and the unstressed or less stressed syllable
with lower pitch. However, we did not find this to be
the case: The native English control group sometimes
applied higher pitch to one syllable, sometimes higher
pitch to the other, and sometimes almost the same
pitch to both syllables. We also expected the English
control group generally to utter the stressed syllable
with greater length than the unstressed syllable but

we did not find this to be the case either. The control
group’s productions varied. Sometimes one syllable was
longer; sometimes the other was; and sometimes the two
syllables were about the same. Similarly, we expected
the stressed syllable to be louder but we found that
sometimes one syllable had more loudness, sometimes
the other did, and sometimes the two were about the
same. For all three components of stress—pitch, length,
and loudness—no clear pattern emerged.

For this paper we acoustically measured pitch only,
the results of which are in Table 1. We did not measure
length and loudness in part because, according to
Bolinger (1986), pitch is the key factor and in part
because after viewing a large number of files randomly
across speakers, it was our impression that there would
be no difference between the stressed and unstressed
syllables along the dimensions of length and loudness.

A second suprasegmental feature that we attempted
to assess involved what is called the tonic syllable, the
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Table 1: A comparison of the pitch (mean frequency) of the stressed and unstressed syllables of two-syllable words
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The clearest difference between the native speakers and
Japanese EFL speakers involved a dimension that we did
not originally intend to measure: mean sentence length
(measured in milliseconds). Table 2 shows the average
length of all the sentences spoken by Japanese and
Americans at T1 and T2. In case of Japanese speakers,
almost of all the sentences became a little shorter at T2
(S1: 3.25, S2: 3.26, S3: 3.08, S4: 3.82, S5: 3.71) than
at T1 (S1: 3.41, S2: 3.46, S3: 3.07, S4: 3.85, S5: 3.74).
A much more striking difference, however, was between
the Japanese speakers and the native English speakers
(S1:2:6.at:I'] 8359 at: 12, S2: 2:86 at- 11822107
at'T2,S3:2.67 atT1 & 2.64 at T2, S4:3.22 at T1 &
3.25at T2, §5: 3.2 at T1 & 3.24 at T2). For the reading
task, all speakers were told to read the sentences at their
own pace, and it is not really surprising that the second
language speakers were slower than the native speakers.
One possible question of interest, however, is “Did
those Japanese speakers who had better accents also read
faster?” If they did, then that might be an interesting
finding, but we did not find this to be the case. Riney
and Flege (1998) found that three of the 11 Japanese
speakers significantly improved their accent from T1 to
T2. Of those, we found that one produced Sentence 1
with almost the same length at T1 and T2, and one other
participant produced Sentence 1 longer at T2 than TT.
These findings do not suggest any relationship between
global foreign accent and length or speed of the reading.
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Table 2: Average length of sentences

(Unit: msec)

Speaker Rec. Time Sentence | Sentence ] Sentence 3 Sentence 4 Sentence §

Ipn. il 34l 34 307 38 3
T 325 32 308 38 31

Aur, il 16 286 161 3 32

1] 1% 291 164 305 34

Conclusion

The study was designed to measure suprasegmentals and
to examine the relationship between suprasegmentals
and global foreign accent among Japanese EFL speakers.
It used a native English control group with the intention
of establishing a standard by which to measure the
suprasegmentals of Japanese EFL speakers. In one
measure of suprasegmentals, stress in two-syllable words,
contrary to our expectation, the control group produced
no differences between the stressed and unstressed
syllable, based on acoustic measures of syllable length,
pitch, and loudness.

In another measure of suprasegmentals, we examined
the speakers’ choice of the tonic syllable in the
intonation of five sentences that were read. We expected
that all or most control group speakers would have
the same tonic syllable but they did not, and for this
reason we again had no measure or standard by which
we could measure the degree of approximation of the
suprasegmentals of the Japanese EFL speakers. In both
cases, for word stress and for tonic syllables, we were
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left with no definite norm from the control group. As flawed (but we did them carefully and do not believe
a result, we were unfortunately not in a position to this to be the case). A second possible reason is that
move on to second stage of our project, to examine the the acoustics measurements of syllable length, pitch,
relationship between suprasegmentals and global foreign  and loudness do not capture what native speakers of a
accent (the latter derived from Riney and Flege, 1998). language perceive when they hear a stressed syllable in a
We had expected, and still believe, that those speakers word or a tonic syllable in a sentence intonation pattern.
with better suprasegmentals had better global accents, A third possibility is that the representation of English
but we have no evidence from this study to support that. pronunciation in textbooks is perhaps more idealized
We can think of several possible reasons that we did than it should be and does not reflect the amount of
not get the findings that we expected from our control ~  variation that actually occurs in speech performance.

group. One is that our measurements were somehow
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