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Pronunciation Difficulties of Japanese Speakers of English:

Predictions Based on a Contrastive Analysis

Steven W. Carruthers

Abstract

A contrastive analysis of English and Japanese phonology can help to identify potential, even likely, challenges for
Japanese speakers of English (JSE). Learners of English will encounter differences in many areas: the distribution of
allophones and phonemes, the number of vowels and consonants, the variety of environments in which fricatives oc-
cur, the discrimination and production of /r/ and /1/ and other English approximates, the vatiety of syllable struc-
tures, and prosody. Knowledge of these phonological contrasts would aid instructors and learners in selecting critical

features for focused attention.

Introduction
A contrastive analysis of English and Japa-
nese phonology can help to identify poten-
tial, even likely, challenges for Japanese
speakers of English (JSE). This proposition
is founded on Lado’s (1957) claim that
learners “transfer the forms and meanings”
(p. 2) from their first language (L1) to the
second language (L2). His assertion is the
basis of the Contrastive Analysis Hypothe-
sis (CAH), which states that a comparison
of two languages can be used to “predict
areas that will be either easy or difficult for
learners” (Gass & Selinker, 2001, p. 72).
Lado (1957) emphasized that knowledge of
language similarities and differences is criti-
cal for developing teaching materials, creat-
ing tests for pronunciation and vocabulary,
designing research, and understanding cul-
tures (pp. 2-8). Lado warned, however, that
these predictions must be confirmed by
evidence from actual learner production (p.
72). Lado recognized that some hypothetical
problems are not realized in production,
and, conversely, significant difficulties not
predicted may arise. Moreover, due to varia-
tions among individuals, not all learners will
encounter the same difficulties. (For this
reason, and to overcome the weakness of a
pure contrastive analysis, examples in this
paper are based on realized errors.) Despite
these caveats, Lado maintained, “The prob-
lems will nevertheless prove quite stable and
predictable for each language background”
(p. 72).

Although knowledge of L1 transfer is
not the only factor affecting pronunciation
of an L2, it is certainly an important com-

ponent in a balanced approach to more in-
telligible production (Avery & Ehrlich, 1992,
p. xvi). Thompson (2001) observed that |SE
“find the more complex [vowel and conso-
nant| distinctions and sound combinations
of English very hard to produce” (p. 297).
Moreover, there are numerous phonological
features on which English and Japanese dif-
fer. When pronouncing English, speakers of
Japanese are likely to encounter an array of
difficulties stemming from differences in
sound inventory, distribution of sounds
among the categories of phonemes and al-
lophones, syllable constraints, and prosody.

Segmental Difficulties

In pronouncing English, Japanese learners
face two basic segmental issues: (a) sounds
present in English but not in Japanese and
(b) differences in the distribution of pho-
nemes and allophones. Stockwell, Martin, &
Bowen (1965, as cited in Gass & Selinker,
2001) offered a hierarchy of difficulties,
with the most difficult being situations in
which there is “differentiation” (p. 76) (i.e.,
two L2 sounds correspond to one L1
sound), the next difficult being situations in
which a sound is present in the L1 but not
the L2, and the least difficult being situa-
tions in which L1 and L2 sounds are
roughly equivalent. Accordingly, English
phones not found in Japanese will be an ini-
tial hurdle in producing intelligible English
pronunciation. A contrast of Japanese and
English provides many examples. Kobaya-
shi (as cited in Nakai, 2005) counted the
number of sounds in Japanese as 108, 1700
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fewer than in English (p. 14). Although
these numbers may seem exaggerated, they
do reflect the dispatity in sound inventory
between the two languages. Lado (1957)
also claimed that learners of an L2 will have
greater difficulty with an L2 phoneme ab-
sent from the L1 than an L2 sound that is
similar to an L1 sound (p. 13). Thus, we
would expect JSE to be challenged by the

English lax vowels and the consonants /3/,

/0/,and /v/.

Contrasting the Sound Inventories of 1 owels

Japanese uses only five vowels, compared to
12 in English, as it makes no tense and lax
distinction (Avery & Ehrlich, 1992, p. 137).
Tense vowels in English are those with
slightly more muscle tension (/iy/, /ey/,
/uw/, and /ow/) and are contrastive to
their lax counterparts and other vowels in

English (/1/, /¢/, /u/, /A/, and /9/)
(Avery & Ehtlich, p. 31). To further com-
plicate the situation, Japanese vowels are
actually “between the tense and lax vowels
of English” (Avery & Ehrlich, p. 137).
Kewley-Port, Akahane-Yamada, and Ai-
kawa (1996) estimated that JSE need to ac-
quire six or more vowels; in addition, learn-
ers actually need to redistribute their
existing vowels. When speaking English,

JSE pronounce /A/ and /&/ as /a/
(Thompson, 2001, p. 297) or interchange
these sounds (K. Cook, personal communi-
cation, April 7, 2006); and /9/ becomes /a/
(Thompson, p. 298). In an experiment de-
signed to measure the intelligibility of JSE,
Kewley-Port et al. found intelligibility
judged by English native speakers particu-

larly low for /A/ (p. 2). They added that
new vowel acquisition was more problem-
atic for vowel sounds closely clustered in
place of articulation (p. 3) (i.e., sounds con-
centrated in the mid-central, mid-front, and
high-front regions). Of lesser concern, be-
cause of constraints on Japanese pronuncia-
tion, JSE may devoice /I/ and /u/ between
voiceless consonants (Thompson, p. 297-

298). K. Cook (personal communication,
March 15, 2006) offered the following ex-

ample: Learners may pronounce sitnation as
/sltsweyfAan/.

Other vowel features make speech of
JSE less intelligible to native speakers of
English. English vowels vary in duration,
sometimes depending on the environment.
It is generally known that the duration of
the tense high-front vowel /iy/ tends to be
longer than its lax counterpart /I/; addi-
tionally, both have longer duration when
preceding voiced consonants in the same
syllable (Celce-Murcia, Brinton, and Good-
win, 1996, p. 64). “Failure to make these
[vowel] distinctions,” as Avery and Ehtlich
(1992) pointed out, “can lead to misunder-
standings” (p. 96). Kewley-Port et al. (1990)
suggested, however, that “since the Japa-
nese language has a vowel length con-
trast...this contrast can be easily transferred
to the correct production of short-long
vowels in English” (p. 3).

Contrasting the Sound Inventories of Conso-
nants

The sound inventory of English also in-
cludes consonants not found in Japanese.
Well noted are difficulties with /0/ and /0/,
often substituted by /s/ and /z/, respec-
tively (Thompson, 2001, p. 298). Before
high-front vowels, /3/ ot /d3/ may be sub-
stituted (Thompson, p. 298). Lambasher et
al. noted that when listening, learners con-
fuse /0/ before /iy/ with other fricatives,

such as /3/, as /s/ does not occur before
/ly/ in Japanese (p. 335). This difficulty
with perception may affect production;
consequently, learners may produce #hin
similarly to the English shin. I say “similarly”
because the Japanese sound inventory actu-

ally utilizes [¢] before [i], which is similar to

[3] except “articulated with the blade and
body of the tongue higher in the mouth”
(Lambacher et al., 2001, p. 335). Also preva-
lent is the challenge of the English /v/; JSE
may instead produce /b/, sounding berry for
very (Avery & Ehtlich, 1992, p. 135;
Thompson, p. 298).



Contrasting the Distribution of Sounds as

Phonemes and Allophones

Not unexpectedly, phones are distributed

differently in English and Japanese among

the categories of phoneme and allophone.

Learner difficulties in perception and pro-

duction, however, can be predicted follow-

ing Best’s Perceptual Assimilation Model

(PAM) (Lambacher et al., 2001, p. 335). Ac-

cording to PAM, during perception, sounds

without an L1 equivalent are assimilated in

the following three ways:

1. L2 sound is assimilated to an L1 cate-
gory.

2. L2 sound is assimilated as an uncate-
gorizable speech sound.

3. L2 sound is not assimilated to speech.
(Best as cited in Lambacher et al., 2001,
p. 341)

It follows that in production, a category 1
sound would be substituted with a strongly
similar available 1.1 sound, such as the

Japanese [¢] for the English /3/. Sounds in
category 2 are likely substituted with a
sound with similar manner, approximate
place of articulation, or acoustics; for exam-

ple, JSE replace /0/ with /s/. Category 3
sounds are absent in production. Best (as
cited in Lambacher et al, 2001) shared
some additional refinements: Pairs of
phones in the L2 that correspond to differ-
ent sounds in the L1 would be “easy to dis-
criminate” (as cited in Lambacher et al., p.
335). An L2 sound that does not exactly
match an L1 sound is more difficult (p. 335).
Best added that most difficult to discrimi-
nate would be a set of L2 phones that are
allophones of one L1 phone (p. 335), such
as the English /f/ and /h/, which are allo-
phones in Japanese. These fricatives, as well
as English liquids /t/ and /1/ and other ap-
proximates, are problematic for JSE, both
receptively and productively, and these ar-
eas will be the focus of the following sub-
sections.

Fricatives. In certain environments, se-
lecting appropriate English fricatives may
challenge JSE. Lambacher et al. (2001) ob-
served that the English /f/ and /h/ are of-
ten unidentifiable for JSE (p. 443) and diffi-

cult to produce in certain vowel contexts. In
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Japanese, /h/ has three allophones: “the
palatal fricative [¢] before /i/, the bilabial

fricative [@] before /u/, and [h] elsewhere”
(Lambacher et al., 2001, p. 335). Thus, in
production before /uw/, /h/ may be

sounded as [§]. I have often heard hula pro-

nounced as [Qula]. Other fricatives have al-
lophonic variants dependent on the vowel
which follows. Avery and Ehrlich (1992)
stated that before high front vowels, /s/

and /t/ are pronounced /f/ and /tf/, re-
spectively (p. 135). JSE may produce siz as

/§1t/ or [¢lt]. Thompson (2001) watrned
that /d/ and /z/ before the high vowels
/ly/ and /uw/ may also be affected, being

sounded instead as /d3ziy/ /or /d3uw/, and
/tuw/ goes to /tu/ (p. 298). All of the
above phenomena are a result of these
sounds being in complementary distribution
before their respective high vowels (Shi-
batani, 1987, pp. 865-860).

Liguids. In addition to fricatives, Eng-
lish liquids are a notorious challenge for
Japanese learners. The English /1/ and /t/
are often described by teachers and learners
as corresponding to a single Japanese
sound; however, this categorization is not
entirely accurate. Avery and Ehrlich (1992)
described these two sounds not as allo-
phones of a single Japanese sound but
rather as “one liquid sound which is be-
tween the English /t/ and /1/” (p. 135).
Thompson (2001) characterized the Japa-
nese /r/ as a flap-like sound, like short /d/
(p. 298). Price (as cited in Aoyama, Flege,
Guion, Akahane-Yamada, & Yamada, 2004)
agreed, describing the sound as an “apico-

alveolar tap [f]” (p. 234), a flap articulated
with just the tip of the tongue. In this paper,
I have chosen to treat these sounds as allo-
phones, as Aoyama et al. (2001) proposed:
“Despite the articulatory difference between
Japanese and the English liquids /1/ and
/t/, Japanese speakers seem to petceptually
assimilate both English liquids to Japanese
/t/” (p. 234). Thus, although they are not
technically allophones of Japanese [r], these
sounds act as allophones because of pet-
ceived similarities in place and manner of
articulation.
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However described, both English /1/
and /t/ are a challenge to discriminate and
produce for JSE. Moreover, the native
speaker of English likely misunderstands
the JSE’s production of these sounds. Avery
and Ehtlich (1992) stated that because the

JSE produces [f] for both English /1/ and
/t/, the native speaker listener will hear
“the opposite of what the Japanese speaker
intended” (p. 135). Further confusing the
situation, as Aoyama et al. (2001) observed,

although both are assimilated as Japanese [r],
English /r/ is “more dissimilar phoneti-
cally” (p. 234), despite being regularly trans-
literated as r orthographically (i.e., romaji).
In a study on the intelligibility of /1/ and
/t/ production, Aoyama et al. found that
JSE, particularly children, are better able to
improve /1/ pronunciation (p. 245). Also,
the Japanese [r] is more likely to be per-
ceived as English /1/ when substituted for
/1/ (p. 245). Interestingly, Aoyama et al.
stated, “An L2 sound that is similar...may
enjoy an advantage in the early stages of L2
acquisition” (p. 245) because of the intelli-
gibility of the L1 sound, but ultimately,
learners may achieve greater accuracy with
the more dissimilar sound. However, for the
English /t/, Lado’s previously mentioned
assertion—sounds not in the L1 sound in-
ventory are the most difficult to acquire—
seems to apply.

Avery and Ehtlich (1992) identified a
further concern: In syllable-final position
following a vowel, JSE substitute a dissimi-

lar native sound, [r], for /1/ and /t/ (p. 135).
This analysis, however, is unsatisfying and
incomplete. Because a review of the litera-
ture had thus far not provided a clear ex-
planation, I surveyed Miura’s (1979) English
Loamwords in Japanese: A Selection, a collection
of loanwords (in dictionary form), to look
for patterns. Loanwords and other English
words spoken by JSE generally conform to
the same phonological constraints (although
there are some exceptions due to ortho-
graphic influences). This survey of 78 loan-
words with /r/ or /1/ showed that in word-
final unstressed syllables, JSE more likely
substitute a combination of a reduced vowel

sound followed by /t/ (/a/ ot other re-

duced vowel plus /r/) with a long full
vowel sound (32 of 38 dictionary entries).
For example, charter is pronounced as
/tfa:ta:/ by JSE (Miura, p. 36). In word-
final stressed syllables ending in /ar/, the
/t/ is dropped and the vowel lengthened (4
of 6 dictionary entries). For example, car is
pronounced /ka:/. However, this pattern is
not true for all vowel plus /t/ combinations.
Following /o/ or /i/, /t/ is substituted by
/a/ (2 of 6 dictionary entries). For example,
door is pronounced /doa/ (p. 47) and volun-
teer is pronounced /boraNtia/ (p. 30). Thus,
the only tendency that could be identified
with such a small sample is that word-final
stressed syllables ending in /ar/ are pro-
nounced /a:/, but for others—those ending
in /ot/ ot /it/—the /t/ is replaced by /a/.
In syllable final clusters (vowel plus /t/
clustered with another consonant), the
combination of a vowel plus /t/ is generally
pronounced /a:/ (9 of 12 entries). For ex-

ample, the first syllable of charter /tfa:ta:/
follows this pattern (p. 36). As for the Eng-
lish /1/, JSE retain a consonant sound when
it occurs alone (not in clusters), substituting
with the Japanese [f] (or similar liquid) and
adding an epenthesized vowel in all cases,
either stressed (11 of 11 entries) or un-
stressed (10 of 10 entries). This is true even

with occurrences of the English syllabic-/ 1]
as found in words like hustle [hAs]], which is

pronounced [hus:uru] (p. 68) by JSE. The
survey of 3 words containing /1/ occurring
in syllable final clusters is inconclusive; it
can be said that /1/ may be omitted (1 of 3)
or retained and epenthesized (2 of 3), but
no tendency could be identified. In sum,
because learners of English are likely to
omit /r/ or substitute it with a vowel sound,
and /1/ is often retained but articulated as

[c], JSE will need special attention to and
practice of these sounds.

Other approximates. Other approximants
challenge the JSE. The English glides /y/
and /w/ in word-initial position before the
corresponding high vowel might be omitted
by JSE, although these sounds ate not as
much of a problem in other environments.
Therefore, they may produce /it/ for year or



/ud/ for wood (Avery & Ehrlich, 2002, p.
136). For w, lack of jaw movement is part of
the problem, but the lesser degree of lip
rounding of JSE also leads to low intelligi-
bility (Thompson, 2001, p. 297). Thompson
stated that lip rounding is not only critical
to pronouncing /w/ but also important in
pronouncing the lip-rounded English high-
back vowel /uw/ (p. 297-298), which in

Japanese is unrounded /w/.

Lip rounding actually denotes two
movements. Ladefoged and Maddieson
(1996) described these as “vertical lip com-
pression” (i.e., decreasing aperture) and
“protrusion” (p. 295). In English and other
languages these are coordinated movements,
but Japanese utilizes the former, not the lat-
ter. Similarly to increasing protrusion, de-
creasing “lip aperture tends to lower all
formant [peak] frequencies” (p. 295). An
alteration in the frequency of a sound can
reduce intelligibility. Ladefoged and Mad-
dieson, citing a personal communication
with Pulleyblank, noted that this same lip
compression without protrusion phenome-

non happens in the /h/ allophone [§] that

occurs before Japanese /w/, an unrounded
high back vowel (p. 295).

Suprasegmental Difficulties
Contrasting  Syllable  Construction or Con-
Straints

Regarding the suprasegmental level, con-
straints of Japanese syllable construction
affect the pronunciation of JSE. English
permits more syllable types than Japanese,
which makes English pronunciation rife
with syllable-related challenges. Japanese
has only open syllables, represented as (C)V,
and syllabic-z Syllabic-#, identified here as
/N/, is “a nasal sound similar to (but not
identical with) English /n/ as in ‘sing”
(Avery & Ehtlich, 2002, p. 136). Meanwhile,
English permits V, CV, CVC, CCVC,
CCVCC, and others (Avery & Ehtlich, p.
53). To deal with consonant clusters, that is,
“two or more consecutive consonants or
vowels in a speech segment” (Pei, 1960, p.
41), JSE wunconsciously use epenthesis
(Avery & Ehtlich, p. 59, 136). Celce-Murcia
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et al. (1996) defined epenthesis as “the in-
sertion of a vowel or consonant segment
within an existing string of segments” (p.
164). Pei, narrowing this definition, noted
that the insertion has “no etymological justi-
fication, but whose usual purpose it is to
ease a difficult transition between two other
adjacent sounds” (p. 81). For example, be-
cause Japanese syllable constraints do not
permit consonant clusters, JSE may pro-

nounce strike as [stutoraikul], inserting vow-
els between the consonants. Additionally, to
deal with a closed syllable at the end of a
word, JSE may “add a vowel...to make the
word conform to the Japanese pattern”
(Avery & Ehrlich, p. 54). The addition of a
vowel at the end of a word is also known as
vowel paragoge (Pei, p. 193). The specific
vowel inserted in either epenthesis or
paragoge follows a phonological pattern.
Lovins (1975) stated that in most environ-

ments, /W/ is the usual epenthesized vowel
(p- 99). However, after syllable-final /t/ or
/d/, /o/ is added (p. 98); following pal-

atals—/{/, /t§/, /3/, and /d3/—/i/ is in-
serted (p. 99). The latter deviations are due
to allophonic variants (in Japanese) depend-
ent on the vowel that follows (see the dis-
cussion of Fricatives eatlier in this paper).
The rule for vowel selection follows the
constraints of allophonic variation in Japa-
nese “in order to keep the pronunciation of
the consonant in question as close to that of
the source language [English]” (K. Cook,
personal communication, October 18, 20006).
Thus, for bed, match, and bus, the JSE may
produce /bed:o/, /matfi/, and /basu/.
These features cannot be ignored. Unfortu-
nately, learners often use epenthesis strate-
gies without knowing it, making monitoring
and correction difficult (Avery & Ehtlich, p.
60). Nakai (2005) also warned, “Vowel ep-
enthesis then interferes with English
rhythm and intonation, and ultimately with
intelligibility” (p. 16). That is, difficulties at
the segmental and suprasegmental level af-
fect the learners’ English prosody.

Contrasting Prosody
Differences in English and Japanese pro-
sodic systems contribute to difficulties in
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pronunciation and intelligibility (Thomson,
2001, p. 299). Prosodic features include
“suprasegmental phonemic phenomena”
(Pei, 1966, p. 223), such as stress and pitch.
Particularly in English, prosodic features
“convey additional, concomitant informa-
tion” (Pei, p. 223); that is, English prosody
carries meaning.

Stress and pitch. First, Japanese and Eng-
lish differ in the manner of stress. In Eng-
lish, stressed syllables are “longer, louder,
and higher in pitch” (Celce-Murcia et al.,
1996, p. 131). Pei (19606) defined the latter
specifically as a “highness or lowness of
tone” (p. 208). In contrast, Japanese indi-
cates stress primarily through pitch (Avery
& Ehrlich, 2002, p. 137), not duration. This
type of stress is termed pitch accent, giving
prominence “to a syllable or word by a
raised pitch, or a change of pitch” (Pei, p.
211). On a syllabic level, Japanese uses pitch
mainly to contrast phonetically homophonic
words, as seen in Example (1) and Example
2).

(1) aME ‘candy’

(2) Ame ‘rain’

English, however, employs stress to show
contrast and to identify the focus of the
sentence (Celce-Murcia et al., 1996, pp. 178-
179). Because of these differences, “Japa-
nese speakers may have difficulty both pro-
ducing and perceiving the characteristic
stress patterns of English” (Avery & Eht-
lich, 2002, p. 137).

Syllable-timed versus stress-timed. A second
significant prosodic difference is that Japa-
nese is a syllable-timed language. That is,
the length of an utterance is determined by
the number of syllables (Celce-Murcia et al.,
1996, p. 152), each syllable having about the
same duration. English, however, is a stress-
timed language; the number of stressed syl-
lables determines length (p. 152). JSE tend
to pronounce all vowels fully. Accordingly,
as stated by Avery and Ehrlich (2002),
“Japanese speakers’ pronunciation of Eng-
lish words and sentences may lack the
vowel reduction necessary for English
rhythm” (p. 137). For example, Japanese
speakers do not have reduced vowels such

as /9/ (Avery & Ehtlich, p. 137), and al-
though Japanese permits contractions, it
does not use /9/ in reduced speech. Thus,
reduced speech forms of English words,
such as was, can, and have, are difficult to

perceive and pronounce (Thomson, 2001, p.
299; Celce-Murcia et al., p. 230).

Effect on Perception and Production
Differences in stress and pitch may encum-
ber accurate perception and execution of
English intonation patterns. Intonation is
“the pitch, tone quality and melody of
speech particularly when used to make a
syntactical or emotional distinction” (Pei,
1966, p. 131). Thompson (2001) noted that
Japanese relies on other features to make
distinctions:
Many of the attitudinal colours painted
by English intonation patterns find ex-
pression in Japanese by adverbials and
particles. And Japanese does not share
the English use of intonation to high-
light information structure (for in-
stance, to distinguish information
which speaker and listen share from
information which is new to the lis-
tener). (p. 299)
That is to say, where English uses sentence
stress, Japanese would use a function word
to highlight the focus of the utterance for
the interlocutor.

Conclusion

Although it is not possible to cover all pro-
nunciation difficulties for JSE, knowledge
of these phonological contrasts aids the in-
structor and learner in selecting critical fea-
tures for focused attention. The goal of a
contrastive analysis is, according to Lado
(1957), to identify “the hurdles that have to
be surmounted in the teaching” (p. 3).
When supported by actual learner produc-
tion, as recommended by Lado (p. 72), it is
beneficial to the development of teaching
materials. The knowledge gained is invalu-
able in improving learners’ discrimination of
the sounds of English and the intelligibility
of their speech.
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