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As a result of minimal pair discrimination listening tests, the closing diphthong /ou/ proved one of the most
difficult phonemes to learn for 153 Japanese college students learning English as a foreign language. The
/ou/-/0/ pair was rather more difficult than /r/-/I/, which has been recognized as being very difficult. In
addition to the differences in phonological systems between English and Japanese, the great number of
loanwords from English being introduced into Japanese can affect improvement in accent. For example, we
can see many loanwords in computer-related documents. Japanese students may transfer such imprinted
sounds through Katakana transcriptions into their English speech. EFL researchers should to investigate this
to meet large needs of effective lessons on loanwords.
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n increasing number of words originating from English enter the Japanese

vocabulary (Asai, 2004; Hoffer, 1990; Junnouchi, 2003; Steinberg, 1996).

We can easily identify these because loanwords in Japanese are transcribed
with Katakana characters while native Japanese and Sino-Japanese words are written
using Hiragana and Kanji characters. Katakana characters are phonemic scripts, and
the users pronounce the words according to the Japanese phonemic interpretation.
Loanwords are thus pronounced within the Japanese phonological framework in
daily conversation. The frequent use of English loanwords can enhance phonetic
fossilization (Ando, 1998; Blair, 1991; Han, 2004; Shimaoka, 1996).

This study discusses an aspect of phonetic interferences between Japanese (L1)
and English (L2). Listening tests were carried out to find out what sounds would
de difficult for young Japanese EFL learners and to explore the possible visio-aural
influences of loanwords between Japanese and English.

Quantitative data were initially obtained about loanwords in Japanese in order to
identify the influences. In typical daily conversation and document, loanwords are
used at a ratio of about 3 to 5% of running words to all words (Hoffer, 1990; NIJL,
1962, 1964, 1995). In the wake of the information technology boom, there must now
be a higher rate than those surveys indicate. In fact, loanwords occupy around 10%
of IT documents such as users’ guides of computers, cell phones, or digital home
electronics, as well as in IT news articles (Asai, Ishikawa, & Se, forthcoming). Note
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that most variations in the transcriptions with Katakana
characters can be interpreted as variants under phonological
constraints (Asai, 2004). It will be interesting to know the
relationship between phonological cognition reflected in
writing and aural skills. The following section analyses the
performance of Japanese EFL learners when listening to
English sounds.

Listening tests

Participants in this study were 153 students enrolled in one-
semester English communication classes from 2002 to 2004.
They answered questions requiring the discrimination of
minimal pairs recorded in standard North American English.
All were high-beginning to low-intermediate level first-year
students who had studied English as a foreign language for
at least six years.

College students were chosen for the following reasons.
Young people use loanwords more frequently than any
other generation. Young people are also more likely to build
phonetic images by visual input, i.e., literal information,
than by aural input (Akinaga, 2002). Furthermore, a uniform
profile can be obtained from a sample of this age group
compared with other generations. The final reason is to seek
a projection towards the future use of the Japanese language
and foreign language education.

The contrastive sounds in this study were /ou/-/0:/, /ae/-
/al, /It/-/1/, and /th/-/s/, all of which have been found to be
difficult for Japanese EFL learners (Kakita & Oka, 1984;
Miyawaki et al., 1975). For convenience this paper uses
the Roman alphabet instead of the IPA fonts for describing
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the sounds, for example /o:/, /ae/, and /a/ indicate the half-
close-back vowel, the half-open-front vowel, and the open-
back vowel, respectively. For the English consonant, /th/
indicates the voiceless dental fricative, and /1/ is light-1 here.
Each sound in question had four minimal pairs, as shown in
Table 1. All the words are basic vocabulary items, and the
participants can identify these words if they hear the sounds
accurately.

Table 1. Minimal pairs in listening tests

/ou/ - /o:/ /ae/ - [a/ Il -1/ /th/ - /s/
boat -bought | hat —hot right — light thing — sing
coast - cost tap — top wrong — long | mouth — mouse
hole - hall map — mop grass — glass | path - pass
flow - floor black — block | pray — play thick - sick

The participants listened to the minimal pairs, recorded by
male and female native speakers of North American English,
through a MiniDisc player and a public-address system
preinstalled in the classroom, and then chose the word that
contained the target sound in each pair. The sounds were
presented to groups of participants as single words twice in
a random sequence within a sound pair. The total of 16 test
items was not large, but sufficient to discuss perceptive skills
(Flege & MacKay, 2004). Note that the minimal pair test
of /th/-/s/ had only 113 participants because of scheduling
difficulties of one class in 2002.
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Results

Figure 1 shows the results of the listening test. About half
of the participants perfectly discriminated /th/ from /s/.

On the other hand, they showed lower performance on the
identification of /t/ in the /r/-/1/ pair. Moreover, only 16%

of the participants distinguished /ou/ from /o:/ perfectly.
Remarkably 24% answered one question correctly, and 18%
did not answer any question correctly. In short, the /ou/-/0:/
minimal pair was the most difficult among the four studied.

100%

80%

60%

40%

20%

0%

ae/a r/l

ou/o:
Minimal pair

Figure 1. Listening test results

When the results were scored on the number of correct
answers in each minimal pair, the mean (SDs) was 2.04
(1.26) for /ou/-/0:/, 2.85 (1.35) for /ae/-/a/, 2.70 (1.00) for
/t/-/1/, and 2.57 (1.65) for /th/-/s/. The scores for the /ou/-/0:/
pair show a dispersed distribution, while those in the /r/-/1/
had a relatively high stability.
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Discussion

This section discusses factors responsible for the difficulty
in discrimination of the sounds presented above. The first
factor is that /ou/ has the closest acoustic properties between
its onset and coda. Figure 2 shows the transitions in the
gliding on the first and second formant frequencies, which
are determinant to the vowel qualities (Delattre et al., 1952;
Takebayashi, 1996). The diphthong /ou/ has little transition
in the second formant frequencies. Such acoustic similarity
evidently results in difficulty in aural discrimination. The
low performance on the /ou/-/0:/ pair by the Japanese EFL
learners can, to a large extent, be explained for this property.

English diphthongs

2000
1500 |
1000 |
500 [ ou

0 4&

500 0 €250

-1000 |
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-2000 u

750 1000

AF1 [Hz]

Figure 2. Formant frequency transitions
(Data from Delattre et al. (1952) and Takebayashi (1996)).

Another phonetic factor is differences in the articulatory
postures between English and Japanese vowel productions.
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The English /u/ is a rounded vowel so that it’s likely
perceived as /o/ by Japanese speakers (Oguri, 1969, p.52).
In Standard Japanese, /u/ is not a rounded vowel, but /o/ is a
rounded vowel.

The second factor is the small changes in sonority.
Sonority scales are largely related to cognitive salience
(Flemming, 2002; Prince & Smolensky, 2004). For example,
when sonority in consecutive phonemes curves upward or
downward shapely, the prominence of the phonemic string
will be large. In other words, psychoacoustically large
contrastive distinctiveness results in easy aural perception
(Gussenhoven & Jacobs, 1998; Venneman, 1972). Many
onomatopoeic expressions for emphasizing strength and
size, for instance, have a phonemic structure whose sonority
change at onset is large (Asai, 2003). The sonority values
in English phonemes are 10 for the open vowel /a/, 9 for
the mid vowels /e/ and /o/, 8 for the close vowels /i/ and
/u/, 7 for the flap /r/, 5 for the lateral /1/, 3 for the voiceless
fricatives /th/ and /s/, and 2 for the voiced plosive /b/ (Hogg
& McCully, 1987; Selkirk, 1984). The sonority values in
/th/ and /s/ are the same. However, they are comparatively
distinguishable because of sound differences from the
different articulation manners.

Thus, sonority curves consisting of fricatives and
preceding or following vowels in minimal pairs can help
the listeners distinguish the consonants. On the other hand,
nuclei vowels play a phonetically central part in the word,
and a similarity in the vowel quality could result in low
discrimination in listening. The diphthong /ou/ has an inner
structure of acoustical uniformity as shown in Figure 2. For
example, /ou/ in “hole” has a sonority value change of 1
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when /o/ and /u/ are treated as independent components, and
/o:/ in “hall” has virtually no change. The awareness of these
properties is key in foreign language learning (Takahashi,
1987).

The third factor is the phonological framework of
Japanese, which integrates loanwords from English.
Diphthongs do not fit into the Japanese phonology. Many
English diphthongs are decomposed to consecutive
monophthongs, or receive vowel or semi-vowel insertions.
Some English sounds can hardly be recognized by Japanese
speakers. A typical phenomenon is pre-nasal shortening.
Japanese is a mora-timed language that does not prefer
superheavy syllables. English phonemes in extrametrical
positions may be dropped in Japanese transcriptions
(Kubozono, 1995). Thus pre-nasal shortening likely
occurs after diphthongs that have small formant frequency
transitions. The most frequent occurrence is observed after
/ei/ at a percentage of 37%, for instance “entertainment”
/eNta:teimeNto/, and the second most frequent is after /ou/ at
33% (Otaka, 2004). On the other hand, pre-nasal shortening
never occurs after /ai/, /oi/, /ia/, /ea/, /oa/, /ua/ and /u:/, and
rarely occurs in /au/ and /i:/. Japanese transcriptions with
monophthongs plus the prolongation for English diphthongs
are still often observed in /ou/ and /ei/, such as in the case of
“homepage” /ho:mupe:ji/, but scarcely in other diphthongs.
As of December 2003, catalogues of 15 computer venders
and 4 cell-phone carriers had 54 Katakana words whose
English origins include /ou/, and the monophthongization
plus prolongation /o:/ was observed in 181 expressions
out of 184 cases (Asai, 2004). This percentage, 97.8%,
decreased in /ei/ to 81.0%, 375 out of 463. In contrast,
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monophthongization plus prolongation was never observed
in the transcriptions for /ai/, /au/, and /oi/. These observations
reflect how difficult the recognition of /ou/ is for native
speakers of Japanese. On the other hand, young people have
a different preference for transcriptions of loanwords. They
prefer faithful transcriptions that describe the English /ei/

as /e/ plus /i/ in Katakana expressions, but this trend does

not reach /ou/ (Asai, Ishikawa, & Se, forthcoming). This
supports the considerable difficulty in accurate identification
of the English diphthong /ou/ for Japanese speakers.

As discussed above, almost all English-to-Japanese
transcriptions decompose the diphthong /ou/ to /o/ plus
its prolongation. These days, written texts and daily
conversations in Japanese contain many loanwords from
English. This visual and oral input can reinforce the
perceptual cognition built under the phonological framework
of L1 (Inoue, 2002). Phonological systems are thought to be
the most stable linguistic feature, and phonetic transfers from
L1 and L2 are typical (Odlin, 1989). Even though modern
teaching and learning materials are common in today’s EFL
classroom, the listening and speaking performance of the
learners has not been significantly improved (e.g., Ministry
of Education, Culture, Sports, Science and Technology,
2002). One factor for this is the increasing influence of
loanwords. English diphthongs will be transcribed as the
corresponding monophthongs that have the closest phonetic
properties to the onset of the target English diphthongs
plus prolongation in Japanese. Modern learners likely
bring the internalized sounds back to their English speech
(Saito, 2000; Spada & Lightbown, 2002). This tendency is
observed in ESP classes featuring information technology,
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where most of the vocabulary is comprised of loanwords.
This perspective, however, has not been fully analyzed. EFL
teachers in Japan should lead their students to awareness of
this.

Conclusions

The closing diphthong /ou/ is one of the most difficult
phonemes to learn for Japanese EFL learners. Their ability
to pronounce it correctly has not improved despite the
development of methodologies in phonetics. In addition to
the differences in phonological systems between English and
Japanese, the increasing number of loanwords from English
into Japanese affects improvement in accent. Today, we can
see many loanwords written with phonetic Katakana scripts
in computer-related documents. Japanese students may
transfer such imprinted sounds into their English speech: a
monophthong plus its prolongation instead of the diphthong.
EFL researchers should to investigate this to meet large
needs of effective lessons on loanwords.
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