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ABSTRACT
The purpose of the present study is to examine the influence of
acoustic features on the perception of English weak forms among
Japanese learners of English.  First, partial dictation tests were
designed to test the listening abilities for weak forms of Japanese
college students.  The average percentage of correct perceptions
for pronouns and articles ranged from 100% to 15%, depending
on the sentences tested. We observed that, among Japanese,
phonetic environments exerted a significant influence on the
degree of difficulty of perception.  A further study was made to
test for durational features affecting the perception of weak
forms.  We found that Japanese learners and native speakers of
English behaved very differently with respect to the perception of
durational features in their perception.

1. INTRODUCTION
The listening behavior of Japanese learners of English
demonstrated that factors of all levels—phonetic, phonological,
lexical, syntactic, semantic and discourse levels—contribute to
the difficulty in perceiving English.  Among these, one of the
conspicuous phonetic factors is the presence of unstressed
variants or weak forms in spoken English.  English is called a
stress-timed language, while Japanese is a mora-timed language.
In other words, rhythm in English is based on a combination of
stressed and unstressed units, while rhythm in Japanese is based
on mora.  This difference contributes to the difficulty that
Japanese learners experience in perceiving stress-related variants
and/or variations.
     Several studies have shown that stress-related variants
influence listening difficulty for Japanese.  Yoshida [4] analyzed
dictations taken by Japanese college students and reported twice
as many errors in function words, which were weak forms,
compared to content words.  Similar results were also shown in
Asao [1] and Ito [2].  The difficulty of perceiving function words
is partly due to vowel reduction in function words.  Among weak
forms, articles and pronouns were shown to be the most
frequently-misperceived variants [3].
     We were interested in investigating the perception of stress-
related variants.  The present study dealt with weak forms—
pronouns and articles—and examined their perception.  The
purpose of the study was to examine the perception of the weak
forms among Japanese learners and analyze the factors
contributing to their listening difficulty.  Also, we intended to
compare the influence of acoustic features on the perception of
the weak forms among Japanese learners with that of native
speakers of English.  It seems likely that Japanese learners would
employ different durational features in their perception since they
are not accustomed to controlling segmental duration according to
the stress pattern.

2. PERCEPTION EXPERIMENT 1—
PERCEPTION OF WEAK FORMS

2.1. Perception experiment on pronouns
2.1.1. Subjects.  We tested 235 Japanese speakers of English.  All
of the subjects were college students in their early twenties who
had never lived or studied abroad. All of the subjects had normal
speaking and hearing, according to a self-report.

2.1.2. Procedure.  A partial dictation test was designed to test
listening abilities in regard to personal pronouns.  We devised a
total of 40 sentences for the purpose of this listening test. One
pronoun—you, we, he or she—occurred after a noun in each of
the sentences. The sentences were devised in a way that the
pronouns did not receive strong stress. The linguistic materials
included 10 phonetic environments for each of the pronouns.  A
reading text with 200 sentences (40 sentences x 5 repetitions) was
arranged in a pseudo-random order.  An American professor of
English, a male speaker of General American, served as the
speaker.  He was asked to produce the sentences at a natural
speaking rate.
     On the answer sheet, not only the target pronoun but also the
preceding word was blanked out.  The listeners were instructed to
write down what they heard.  The listeners did not know the
specific purpose of this test.  The listening sessions were held in a
soundproof room at a university.

2.1.3.  Results.
Table 1 presents the average percentages of correct answers for
each pronoun in all the sentences and the patterns of
misperceptions. The overall average of correct answers for the
four pronouns tested in this experiment was 80%, ranging from
74% to 89%.  The pronoun “you” showed the lowest percentage
of 74% and tended to be perceived as “she” 11 % of the time. The
pronoun “she” showed the highest percentage of correct answers.
It is noteworthy that all the four pronouns were incorrectly
perceived as one of the other pronouns and nothing else except
for the case of  “no-pronouns.”
Pronou

n
Correct Errors(%)

answers
(%)

We You He She 0

We 77 - 8 6 5 4
You 74 5 - 7 11 3
He 78 4 7 - 7 4

She 89 1 3 4 - 3
Averag

e
80 2 4 4 6 4

Table 1.  Percentage of correct answers
and errors for pronouns.

   Table 2 presents the average percentage of correct answers for
each phonetic environment and the patterns of misperceptions.
The percentage of correct answers ranged from 35% for “you” in
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the environment of /ps/ to 96% for “she” in the environment of
/s/.  It can be clearly observed in the table that phonetic
environments play a significant role in the degree of difficulty
experienced in perceiving pronouns.  The environments which
showed below 70% of correct perceptions were /kt/, /ps/,/z/ for
the pronoun “he”, /ps/, /z/ for “you” and /z/, /0/ for “we”.
Consonant clusters seem to be one of the factors contributing to
the difficulty in perception.  For example, the pronoun “you” after
/s/ showed a percentage of 77%, while “you” after /ps/ showed
35% of the correct answers.  Likewise, the pronoun “he”
following /s/ showed as high as 84% of correct answers, while the
same pronoun following /ps/ showed a percentage of 57%.
However, consonant cluster is not the sole factor contributing to
listening difficulty, since some of the pronouns showed high
percentages of correct answers in the environment of a consonant
cluster.
     In order to examine the contributing factors for the listening
difficulties in more detail, spectrograms were made and analyzed.
Figure 1 shows the results of the measurements in the
spectrograms for the linguistic materials in this experiment (two
environments were excluded from the table because of the
difficulty in the segmentation).  In the figure, the average duration
of each pronoun for each of the eight phonetic environments is
plotted against the average percentage of correct answers.  We
can observe that the pronouns with longer durations tended to be
perceived correctly by Japanese learners.  In other words, a
shorter duration of a pronoun tended to contribute to
misperception.  The correlation coefficients showed that the
duration of a pronoun was correlated with the percentage of
correct answers (he: 0.75, she: 0.69, you: 0.63, we: 0.40).  It is
likely that a higher degree of vowel reduction in the case of a
pronoun with a shorter duration contributes to the difficulty in
perception for Japanese.  Also, a shorter duration with a higher
degree of assimilation might contribute to the difficulty in
perception. This would explain the high percentage of
misperception of “you” as “she.”

2.2. Perception experiment on articles
2.2.1. Subjects.  We tested 275 Japanese speakers of English.

All of the students were college students in their early
twenties who had never lived or studied abroad.

2.2.2.  Procedure.  A partial dictation test was designed to test
the listening abilities of articles.  The linguistic materials included
23 phonetic environments for each of the articles, “a” and “the”.
A reading text with 230 sentences (23 environments x 2 articles x
5 repetitions) was arranged in a pseudo-random order.   The same
American speaker as in the Perception Experiment on Pronouns
served as the speaker.
     On the answer sheet, not only the target article but also the
preceding word was blanked out.  The listeners were instructed to
write down what they heard.

Pronoun Correct Errors(%
)

answers
(%)

We You He She No
pronouns

/p/  we 78 - 11 5 1 5
you 78 5 - 10 3 4

he 86 1 6 - 2 5
she 95 0 0 2 - 3

/t/  we 78 - 11 3 4 4
you 78 4 - 10 6 2

he 87 3 5 - 3 2
she 72 1 8 16 - 3

/kt/
we

81 - 4 4 6 5

you 87 0 - 4 6 3
he 66 4 19 - 5 6

she 77 2 13 4 - 4
/f/  we 86 - 7 2 2 3

you 79 4 - 11 1 5
he 79 9 7 - 2 3

she 93 2 0 2 - 3
/v/  we 75 - 6 10 5 4

you 73 10 - 8 5 4
he 86 2 4 - 4 4

she 92 0 1 3 - 4
/s/  we 79 - 9 5 4 3

you 77 4 - 4 12 3
he 84 1 9 - 3 3

she 96 0 1 1 - 2
/ps/

we
84 - 3 4 5 4

you 35 2 - 6 55 2
he 57 7 5 - 27 4

she 92 0 0 5 - 3
/z/  we 65 - 3 11 18 3

you 66 4 - 6 21 3
he 65 1 9 - 18 7

she 89 2 2 3 - 4
/n/  we 83 - 9 4 1 3

you 84 5 - 4 2 5
he 86 7 4 - 1 2

she 94 0 1 3 - 2

/ 0/  we 68 - 15 8 5 4

you 83 9 - 3 2 3
he 88 2 5 - 3 2

she 93 1 0 2 - 4
Average 80 2 4 4 6 4

Table 2.  Percentage of correct answers and
errors in each phonetic environment.
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2.2.3. Results.  As in pronouns, we observed that phonetic
environments exerted a significant influence on the degree of
difficulty in the perception of articles for Japanese listeners (Table
3).  The average percentage of correct perceptions for “a” ranged
from 15% to 92% depending on the sentence used in the
experiment, while the average percentage for “the” ranged from
31% to 100%.  The highest percentage of correct perceptions was
observed for /k/ for “a”, and /z/ for “the.”  The lowest percentage
of correct perceptions was observed for /kt/ for “a” and /m/ for
“the”.  Most of the misperceptions occurred between the two
kinds of articles.  We observed a low percentage of errors in cases
other than where there was another article or no• article.
Spectrograms of the linguistic materials were made and analyzed.
The article “the” showed a tendency that the article with a longer
vowel duration was perceived correctly by the Japanese listeners.
In the case of “a,” the article with a longer vowel duration tended
to be misperceived.  The vowel duration of articles exerted an
influence on the Japanese perception of articles.
     In Perception Experiment 1 on pronouns and articles, we
observed that phonetic environments exert a significant influence
on the degree of difficulty in the perception of weak forms for
Japanese listeners. Further, an acoustic factor—the temporal
feature of a weak form—seems to contribute to the degree of
difficulty in their perception.  As described in the next section, we
examined the influence of the temporal feature of a weak form on
its perception in more detail by using speech stimuli in which the
durational characteristics were manipulated by a speech-wave
editing program. Also, we examined the influence of an acoustic
feature on the perception of a weak form among Japanese learners
in comparison with that of native speakers of English.  The two
groups of subjects might employ temporal features in a different
way if the primary feature of the weak form overrides the
temporal features.

3. PERCEPTION EXPERIMENT 2—PERCEPTION OF
ARTICLES WITH DURATIONAL MANIPULATIONS

3.1. Methods
3.1.1. Subjects.  Twelve Americans and twelve Japanese served
as subjects.  The Japanese subjects were college students who had
never lived or studied abroad.

Environ- Correct Errors(%)
ment answers(

%)
a the No article Other

/p/  a 68 - 22 4 6
the 90 8 - 1 1

/b/  a 61 - 27 10 2
the 79 5 - 15 1

/t/  a 75 - 12 7 6
the 73 21 - 6 0

/kt/  a 15 - 67 11 7
the 81 10 - 6 3

/nt/  a 66 - 27 3 4
the 77 16 - 2 5

/lt/  a 51 - 45 3 1
the 79 8 - 12 1

/ld/  a 62 - 26 8 4
the 60 35 - 3 2

/k/  a 92 - 4 4 0
the 83 10 - 7 0

/g/  a 90 - 3 5 2
the 85 9 - 5 1

/f/  a 52 - 26 17 5
the 89 3 - 5 3

/v/  a 68 - 12 12 8
the 93 4 - 3 0

/s/  a 65 - 32 3 0
the 95 2 - 3 0

/ps/  a 57 - 31 9 3
the 88 8 - 2 2

/z/  a 69 - 27 0 4
the 100 0 - 0 0

�6� C 88 - 10 2 0

the 90 3 - 5 2

�&� C 34 - 57 6 3

the 78 12 - 9 1

�5� C 64 - 31 3 2

the 91 4 - 5 0

�F<� C 90 - 7 2 1

the 96 2 - 1 1

�V5� C 90 - 8 1 1

the 94 2 - 3 1
/m/  a 87 - 6 7 0

the 31 57 - 11 1
/n/  a 80 - 18 2 0

the 57 35 - 8 0

�0� C 91 - 9 0 0

the 58 42 - 0 0
/r/  a 85 - 11 4 0

the 94 5 - 1 0

Table•3. Percentage of correct answers and
errors in each phonetic environment.

3.1.2. Procedure. The linguistic materials for this experiment
consisted of one of the pairs of sentences which was used in
Perception Experiment 1.
     1. He bought a paper.
     2. He bought the paper.
As shown in the above, the two sentences differed only in the
kind of articles, “a” and “the”.  These original sentences were
digitized at a sampling rate of 10KHz.  The speech waves were

Figure1. Durat ion of pronoun and t he
percentage of cor rect answers.
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displayed on a monitor screen.  The stimulus sentences were
prepared by the deletion or addition of a selected duration of the
speech wave.  In the case of the addition of a speech wave, a
cycle with the maximum amplitude was selected and added.  The
vowel duration of the article in Sentence 1 was manipulated in 10
steps over a range from 5ms to 194ms, and that for Sentence 2 in
10 steps over a range from 0ms to 150ms.
     In Perception Experiment 2, each sentence was presented five
times in random order to the American listeners and Japanese
listeners.  They heard five repetitions of the ten different versions
of each original sentence (a total of 100 sentences).  Each
sentence was separated by an interval of 4s.  The task for the
subjects in this experiment was to judge whether they heard “a,”
“the” or “no-article” (a three-way choice).
3.2. Results
Figure 2 presents the average percentage of responses by the
American subjects and the Japanese for the two sentence sets.
Figure 2(a) shows the average percentage of responses for
Sentence 1 where the article of the original sentence was “a.”
The original vowel duration of the article was 41ms.  As shown in
Figure 2(a), basically, the Americans did not change their
perception with respect to the vowel duration of the article.  In the
sentences where the original article was “a,” they always
perceived “a,” irrespective of the durational manipulation of the
vowel duration of the article.  The only exception was that they
reported “no-article” when the vowel duration was 5ms.  A
conspicuous difference can be observed in the data for the
Japanese.  When the original article was “a,” the lengthening of
the article duration contributed to the tendency for Japanese to
perceive “the.”  In Sentence 1, when the vowel duration was
41ms (the original vowel duration), the percentage of response for
“a” was 70% and that for “the” was 16%.  When the vowel
duration was lengthened, the response of “a” decreased, and that
for “the” increased.  We can observe a clearly different picture of
the perception patterns for Americans and Japanese.
     Figure 2(b) presents the average percentage of responses for
Sentence 2, where the article of the original sentence was “the.”
The original vowel duration of the article was 40ms.  As shown in
Figure 2(b), the Americans perceived “the” all the time.  They did
not demonstrate any influence of vowel duration in their
perception of the article.  It should be noted that the Americans
did not report any “no-article” even when the vowel was 0ms.  In
the case of the Japanese listeners, we did not observe a
conspicuous influence of vowel lengthening, as we did for the
sentences with the original article, “a.”  A significant difference
between the Americans and Japanese was observed when the
vowel duration was shorted.  The Japanese reported “no-article,”
while the Americans did not change their perception in response
to the shortening of the vowel.

4. CONCLUSION
We were interested in how rhythm in English influences the
perception of English by Japanese learners.  As one of the aspects
of rhythm, we wanted to investigate the perception of stress-
related variants.  The present study dealt with frequently-used
weak forms—pronouns and articles—and examined their
perception. This study showed that phonetic environments exert a
significant influence on the degree of difficulty in the perception
of pronouns and articles for Japanese listeners.  Further, we
measured the effect of temporal features on the perception of

weak forms.  Also, we compared the influence of the acoustic
feature on the perception of English weak forms among Japanese
learners, with that of native speakers of English.  A perceptual
experiment was conducted using speech stimuli in which the
durational characteristics were manipulated by a speech-wave
editing program.  We found that as a whole, the duration of weak
forms had an influence on the perception of Japanese, but not on
the perception of Americans.  Basically, Americans did not
change their perception with respect to the vowel duration of
articles. They always perceived the original article, irrespective of
the durational manipulation of the vowel duration of the article.
In the case of Japanese, the lengthening of the vowel duration of
the article “a” contributed to the increase of “the” responses.  It is
likely that the difficulty in the perception of the consonant
element in pronouns and articles contributes to an excessive
dependence on temporal features.

ACKNOWLEDGMENTS
The research reported in this paper was partially supported by a Grant-in-
Aid for Scientific Research from the Ministry of Education, Science,
Sports and Culture.

REFERENCES
[1] Asao, K.  1979.  Jakkei no kikitori ni kansuru jisshoteki kosatsu (An
empirical study of weak forms).  In Koike, I.(ed.), Gaikokugo toshiteno
Eigo no Hearing Nouryoku Keisei Youin no Jisshouteki Kenkyuu (An
Empirical Study of Hearing Abilities in English).  Tokyo: Ministry of
Education.
[2] Ito, T.  1975.  Aural perception ni okeru nipponjin gakushuusha no
Konnanten (Difficulties of Japanese learners in aural perception).
Kyouikugaku Kenkyuu Kiyou, 21, 163-164.
[3] Kakehi, H.  1979.  Gochou bunseki.(Error analysis in hearing).
JACET Bulletin, 10, 1-19.
[4] Yoshida, K.  1971.  Text dictation and error analysis of Japanese
college students.  Bulletin of Fukuoka Univ. of Education, 20, 189-202.

0

50

100

5 64 159

Japanese

0

50

100

0 54 125

a

the 

0

Japanese

0

50

100

5 64 159

Am ericans

0

50

100

0 54 125

a

the 

0

Am ericans

P
er

ce
nta

ge
 

  
  

 o
f

  
  

  
re

sp
on

se
s

Vowel durat ion ( m s)

(a) He boughta  paper. (b) He boughtthe  paper.

Figure 2. Responses of "a, ""the" and "no-ar ti cl e."
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