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Abstract

It is a general belief in Japan that the English /s/ and /J/ before high front vowels (as

in see and she) are problematic for Japanese ESL (English-as-a-second-language) learners.

Some research has also reported the /s/ and /J/ confusion by Japanese ESL learners. Their

pronunciation errors are often explained based on phonetics, but there are reasons to
believe that the learners’ knowledge of the phonemes of the target words is at fault. This

study examines 1) whether monolingual Japanese speakers distinguish the [si] and [/fil

syllables in both perception and production in the Japanese contexts and 2) what would be
the sources of Japanese speakers’ challenges in mastering the distinction between [si] and

[/i] in their English production if Japanese speakers can produce and perceive the

difference between these syllables. This study conducted two experiments. In the first
experiment, 93 monolingual Japanese speakers between the ages of 17 and 89 in and

around Tokyo read aloud the written stimuli that had [si] and [[i] in the Japanese contexts,
repeated the sound stimuli that had [si] and [[i] in the Japanese contexts, and listened to
the [si:] and [Ji‘] syllables in isolation recorded by a native speaker of Canadian English.
The results showed that the participants all distinguished [si] and [[i] in both perception

and production regardless of their ages. Based on these results, I hypothesized that the [s]

and [f] confusion by Japanese ESL learners is caused by misunderstanding, rather than an

inability to articulate these sounds. In the second experiment, 27 Japanese ESL students



v

were recorded reading an English passage. The passage contains /s/ (7 times) and /J/ (11

times) before high front vowels. After the reading, the participants were taught the basic
English phonological system and the symbol-sound correspondence rules such as “s”-/s/ and
“sh”-/f/. The lesson lasted 40 minutes during which the participants were also interviewed
to find out their awareness of the symbol-sound correspondence. No articulation
explanations were given during the lesson. After the lesson, the participants read the same

passage. The results showed that /s/ and /f/ were mispronounced 39 and 67 times

respectively in total by the 27 participants before the lesson, but only 7 and 19 times after
the lesson. These changes are statistically significant. Moreover, the interview during the
lesson revealed that the participants lacked phonological awareness in English as well as

the knowledge of the symbol-sound correspondence rules. This study concluded that many

of the mispronunciations by Japanese ESL learners, including /s/ and /J/, can be solved by

teaching the English phonics rules and some basic phonological rules without teaching the

articulation of these sounds.
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Chapter One
INTRODUCTION
1.1 Study Motivation

Can native Japanese speakers pronounce the syllables [si] and [fi]? Can they
perceive the difference between the syllables [si] and [[i]'? These are among the main

questions that are addressed in this thesis. The need to answer these questions comes first
from the fact that many Japanese learners of English have trouble distinguishing the

English /s/ and /f/ before high front vowels.?2 For instance, many English pronunciation
textbooks in Japan name the [s] and [f] distinction as one of the major pronunciation

problems of Japanese learners of English. Some research has also found this to be the case.
For example, Fukushima, O’Connor, and Matsuzawa (2008) pointed out three major
problems of Japanese speakers’ English pronunciation as being the distinction between [s]

and [[], the distinction among [z], [s] and [a], and the distinction between [1] and [1]. The
authors also placed the [s] and [J] distinction at the same difficult level as the well-known
[1] and [1] confusion for the Japanese learners.

Why do Japanese learners of English confuse between English /s/ and /f/? Common
practice is to attribute the problem to the Japanese phonological system, where [s] and [/]

are said to be in complementary distribution: the phonological rule is that /s/ is realized as

[J] before /i/ and as [s] elsewhere (Masuda, 2003; Ohata, 2004). According to this

phonological explanation, the [sil sequence does not exist in Japanese. If this is the case,

1 When phonetically accurately transcribed, [¢], voiceless lamino-alveolo-palatal fricative, is
often used in Japanese. Since this paper focuses more on phonology, I use [J] in order to avoid
complication. See 2.6 for the details.

2 The defining characteristic of high front vowels is that the tongue is positioned high and front.
For example, English has two high front vowels, /i/ as in “eat” and /1/ as in “it.”



Japanese ESL/EFL (English as a Second Language/English as a Foreign Language)
learners are expected not to have difficulty in saying the word “she,” but to have difficulty
in saying the word “see.” However, the problem seems much more complex than this.
TuZino (2008), for example, observed that Japanese speakers often pronounce [si] in place
of [[il. This seems to suggest that Japanese ESL/EFL learners are expected not to have
difficulty in saying the word “see,” but to have difficulty in saying the word “she.” A third
group of researchers, such as Mabuchi (1971), Furuta, Suzuki, & Yamaguchi (1980), Yoshida
(1982) and Quackenbush & Oso (1990), believe both /si/ and /fi/ exist in the Japanese
phonological system (as cited in Matsuzaki, 1993). While it seems to be generally said that
older generations cannot pronounce some foreign originated sounds, including [sil], the fact
that nearly 40 years ago there was a scholar who phonologically separated /si/ from /fi/ is
worthy of note. Likewise, TuZino phonologically separated [si] from [[il, although he
grouped [si] and [s%il3 into /si/. In short, the status of [si] and [[i] in Japanese is under
much debate. However, the question of whether both [sil and [fi] can be pronounced and
distinguished by monolingual Japanese speakers has not been systematically and
rigorously addressed. This present study aims to fill this gap by examining the status of /s/
and /f/ in the Japanese language. One related question to answer in this thesis is whether
Japanese ESL/EFL learners really need to practice the distinction between [s] and [J]
before high front vowels in both articulation and perception; more specifically, the thesis
will investigate whether Japanese speakers really find the [si] and [fi] distinction
problematic. If both [si] and [fi] exist in Japanese, Japanese ESL/EFL learners are not

supposed to have difficulty in the English minimal pairs like “see” and “she,” and the [s]

3 [sv] indicates that [s] and [w] are produced quickly.



and [f] confusion is not supposed to be caused by an inability to articulate, but by some

other reasons.

1.2

1.3

Research Questions

The present study is designed to address the following four questions:

. What phonological status does [si] have in Japanese?

. Can monolingual Japanese speakers produce both [si] and [[i]?

. Can monolingual Japanese speakers distinguish the [si] and [[i] syllables through

listening?

. If the Japanese speakers can produce and perceive the difference between [si] and

[/i], what then would be the sources of Japanese speakers’ challenges in mastering

the distinction in their English production?
Organization of This Thesis

This thesis consists of five chapters. Chapter Two provides the answer to research

question 1 by reviewing literatures regarding the background of Japanese phonetics and

phonology, previous studies on Japanese ESL/EFL learners’/s/ and /J/ confusion, and

characteristics of English pronunciation textbooks in Japan. Chapter Three provides the

answers to research questions 2 and 3 by reporting on an experiment on how monolingual

Japanese speakers distinguish [si] and [[i] in both perception and production. Chapter

Four provides the answer to research question 4 by describing an experiment on whether

English phonological and orthographical knowledge alone helps Japanese ESL learners

correct their errors regarding [s] and [f] in the English context. Chapter Five concludes

this thesis by providing a summary of the present study, pedagogical implications,

limitations, future research directions, and the answers to all the research questions.



Chapter Two
LITERATURE REVIEW

2.1 Distribution of [s] and [f] in Japanese

When Japanese phonology is addressed, different classes of lexicon often have to be
considered separately, such as native Japanese words, Sino Japanese words (Chinese
originated words usually written with Kanjp, and foreign originated words usually written
in Katakana.? According to the explanation of the model by It6 and Mester (1995), core
lexical items satisfy all constraints; the less central areas the lexical items move towards,
the more constraints they violate. In native and established loans (Chinese originated
words) in modern standard Japanese, [s] usually does not appear before [il, and [f] usually
does not appear before [e]. Besides, even in loanwords, [f] before [e] used to be
depalatalized (Itd6 & Mester, 2003). For example, “shepherd” was adapted to Z/3— K
[sepa:dol. (although these days both z/¢— I [sepa:do] and 3 = /%— K [fepa:do] are
acceptable.’) On the other hand, [s] and [J] have long been contrastive before [al, [u], and
[o] (Takayama, 2003): [kasal Zx “umbrella” versus [kafal 55 “freight train,” [kasul #
“sediment” versus [kaSu] #TF “singer,” and [kaso] 1Bk “depopulation” versus [kaSo] & FT
“spot.” In recent loanwords, in contrast, [f] appears before [e] (It6 & Mester, 2003). For

example, [se’ku] 4] “idiom” and [feku] > =—7 “shake” are distinctive.

4 In Japanese, there are two types of syllabaries (Hiragana and Katakana) and the logographic
Chinese characters (Kanji).

5 In this paper, phonological interpretation and transcription of Japanese words are based on
Shinmeikai Japanese Accent Dictionary (Akinaga & Kindaichi, 2008). The long vowel symbol
“—*“1in this dictionary is transcribed as /:/, the moraic placeless nasal is transcribed as /N/. 1
also sometimes use | and 1 as phonological pitch patterns based on this dictionary, but I omit
them when I do not need to talk about pitch. This dictionary also shows vowel devoicing and
the difference between [g] and [n] but I omit them in my phonemic transcription since those are
not phonologically distinctive.



To refer to orthography, according to Agency of Cultural Affairs, on June 28 in 1991
the Ministry accepted 13 new syllables in the Japanese writing system, as shown in Figure

2.1.

V| Tz | V7 | V2 | VF | TA | T | T4 | T | TH | V| T | T2
Je tfe tsa tse tso ti da o1 de d0 d3e di dju

Figure 2.1. 13 new Japanese syllables accepted as official syllables in the writing system (June 28,
1991)

In the writing system, “3 =,” which represents [fel, is now officially accepted. Conversely,

Agency of Cultural Affairs explained that it did not institute any rules for writing other

special sounds, which include A -t [sil, and some other syllables, such as X ¢ [dzi], ==
[njel, 7 = [¢jol. This is a rule of the writing system, but it must be strongly related to the

phonological system for it to be meaningful for our analysis. Table 2.1 shows the

phonotactics® regarding /s/ and /J/ and the Katakana symbol(s) for each syllable.

Table 2.1
Japanese syllabaries regarding the consonants /s/ and ///
a i u e 0
A (A1) A t v
s /sal (/s1/7) [su/ Isel Isol
Dt D4 T vz v
J /fal 11/ /Jw/ /el /ol

2.2 Chokuon and Yéon

This section presents the difference between Chokuon [tfo1ku|oN] and Ydon [jo]:oN]

because these are related to lexical classes. There are a few variants of definition for these

6 Phonotactics deals with restrictions in a particular language on the permissible combinations
of phonemes.

7 In this paper, I sometimes use the phonemic bracket / / for /si/ and /f1/ in Japanese to represent
underlying representations, but it is not clear to what extent /si/ and /[1/ have a role in changing
lexical meanings in Japanese.




terms.® From a perspective of the writing system, Chokuon refers to a syllable written with
one symbol and Ydon refers to a syllable written with two symbols.® In this paper, I use
this definition. The distinction between Ydon and Chokuon is considered to have originated
from the influx of an overwhelming number of Chinese loanwords (Takayama, 2003). Ydons
are used to spell the sounds that were originally not in the Japanese sound system. When
Japanese needed new ways to write foreign originated sounds, Japanese speakers
economically combined an existing big symbol and a small symbol to represent the new

syllables (e.g., >+ [fal) instead of creating new symbols (Inozula & Inozuka, 2009). In this
paper, symbols for [sal, [[il, [sul, [sel, and [so] are Chokuon, whereas those for [fal, [sil, [Jful,

[Jel, and [fo] are Ydon, as given in Table 2.2.

Table 2.2
Classification of Chokuon and Yéon from the orthographic point of view
Chokuon va v A + v
/sal 11/ /sw/ /se/ /so/
Yéon Ve (2 1) va v va
/fal (/si/) /Jw/ /el /ol

In Table 2.2, Chokuon (1 symbol — 1 syllable) is a syllable of the combination of /s/ and a
vowel, and Yéon (2 symbols — 1 syllable) is a syllable of the combination of /// and a vowel,
except the combination with /i/ is in the opposite way. There are a few such complexities in
the relationship between the writing system and the sound system in Japanese. The

reason that the Chokuons V3 A+t ¥/ [sa, [i, su, se, so] consist of two different onsets®

8 From a phonological point of view, Chokuon and Yéon are often considered as “plain” and
“palatal” respectively (It6 & Mester, 2003). According to this definition, syllables like A ¢ [sil
and Y 7 [tsal are not considered as Yéon because they do not involve palatalization.

9 For example, in dictionaries such as “KEFESR Hif : HrEERM and “Bcx 7 OFEHL,” syllables like A
+ [si] and 7 7 [tsal are treated as Ydons. In this paper, I follow this definition.

10 The Japanese symbols are organized in the 5x10 grid, 50 %3 “50-Sound-Chart.” In this



seems to be explained in several different ways. According to Komatsu (1981), it is not the
case that the - /si/ is palatalized to [fi]. Instead, 3 A+ > used to be pronounced as [[a,
Ji, Ju, fe, fol. In fact, based on J. Rodriguez T¢uzu’s observation back in 1604, /se/ used to
be pronounced like [fe], and the depalatalized [se] was Kant6 accented pronunciation
(Takayama, 2003). Eventually, [/ became [s], but the  [[i] retained [f] because of the
high front vowel [i]l. This caused the inconsistency of the consonant quality in ¥ 2%~/
[sa, fi, su, se, sol. Ono (1994) mentioned that, recently, young girls’ [fi] has been changing
phonetically closer to [sil, which illustrates the trace of the shift from [J] to [s]. It is also
said that the consonant of # 3 A ¥, namely /s/, used to be an affricate further back in
history (Takayama, 2003).

2.8  The Status of [si] in Japanese

Does /si/ exist in Japanese? There are different views regarding this question. The
[si] syllable is used in both written and spoken language in Japanese.

In the written language, the symbols “A ¢ ,” which are usually pronounced as [sil,
can often be seen recently. Although one might argue that this can be the evidence that the
Japanese phonological system has /si/, the existence of certain writing ways does not
necessarily bear direct relation to the existence or usage of /si/ and writing does not equal
language (sounds or grammar). For example, the Japanese writing system sometimes uses
the symbol “7” to spell loanwords when the original words have [v]. However, it does not
mean that Japanese owns the phoneme /v/, and, in fact, linguists usually do not accept /v/ in
the Japanese phonological inventory for the reason that “v” is mostly pronounced as [b]

(e.g., Vance, 2008; Inozula et al., 2009). Another good example is that, as known as the

chart, the Chokuons %3 A% > [sa, [i, su, se, so] are aligned in the same column.



issue of “Yotsugana’ /-S4, in the phonological system /d3/ and /3/ are merged in most

modern dialects, and so are /dz/ and /z/ (Takayama, 2003), but the writing system still

retains 7 versus ¥ and */ versus A. However, these distinctions in the writing system do

not represent the differences of the sounds, but more etymological aspects, as Japanese
children are taught at school. To make matters more complicated, there are variants in

symbols to represent loanwords. For example, when I typed “A 1 ” into CiNii Scholarly and

Academic Information Navigator in October 2009, it gave me 570 hits, in which words that

have “A ” were mostly technical terms or foreign names. However, words like [smitt/i] X
4 v F “switch” and [smi‘tok:N] 2 4 — h =— 2 “sweet corn” have the symbols “A 17 which
actually make the sound [suil, not [si]. Furthermore, TuZino (2008) mentioned that, in the
modern writing system, “A .t ” can be pronounced as either [si] or [svil, although [si] or [svil

are not phonologically contrastive in modern Japanese. Incidentally, TuZino added that in

the historical kana orthography, [s¥il can be written as “A " It has long been discussed by

many scholars that one (set of) symbol(s) can correspond to several different sounds while
one sound can correspond to several different symbols in loanwords in Japanese. In other

words, the symbols “A .t ” might not always be pronounced as [sil; likewise, the syllable [sil
might not always be written as “2 £.” On the other hand, there must be a reason why the
writing system has a way to distinguish between % -t [si]l and 3 [[il, as the aforementioned
v/ [v] and Yotsugana have the reasons of the distinctions in the writing system. It is worth
examining why there is a way to distinguish between A .t [si] and ¥ [fi] in the writing

system.



In the Japanese pronunciation seminar conducted by NHK!! Communications
Training Institute in July 2009, one instructor said that announcers are supposed to follow
the established prescriptive standard, while they sometimes faithfully pronounce words
based on the written language. Therefore, if the written language has “A 1,” announcers
would pronounce [si]. For example, one chief announcer at NHK pronounces [si] in the
tennis word [passiNgu [otto] /X A ¢ > 7' 3 v b “passing shot” when commentating on a
tennis match. Therefore, the symbols A ¢ [si] are used to be differentiated from the symbol
 [fi] in sounds. However, in terms of phonological distinction, since [passiNgu [otto] /X
A 47 a v b can also be replaced with [paf[iNgu [otto] /X > 7' 5 v b without
changing the lexical meaning in both spoken language and written language, this word
cannot be evidence that [si] and [fi] are contrastive.

As for the spoken language, in the NHK Japanese pronunciation seminar in July
2009, one of the instructors mentioned that [si] may not be in the prescriptive standard
language but different scholars define it differently, while another instructor mentioned
that one could say Japanese has [si]. According to NHK (2005), these days, some syllables
used only in foreign originated words, such as [tu], [dul], [si], [tsi] and so on, started to have
status we cannot ignore. According to Matuzaki (1993), four (Mabuchi, 1971; Furuta, et al.,
1980; Yoshida, 1982; Quackenbush, et al., 1990) out of 15 studies suggested that [si] is in
the Japanese phonological system. In more recent interpretations, Inozuka and Inozuka

(2009) treated /si/ as a Japanese syllable used in foreign words, while Vance (2008)

11 NHK is Japan’s national public broadcasting organization. The official English name is
Japan Broadcasting Corporation.



10

separated /si/ from the syllables that are unanimously accepted.!2

An interesting piece of research is Ishino’s questionnaire back in 1981 cited by
Matsuzaki (1992). Ishino asked both university students and members of society the
following question: “When announcers pronounce the alphabet ‘C’ on TV or radio, which

sound do you think is more appropriate, [si:] or [[/i1]?” Ishino found that there were slightly
more members of society who preferred [i:] than those who preferred [si:], while there were
many more university students who preferred [si:] than those who preferred [fi:]. Ishino

said that at this rate, there was a high possibility that [si] was being established in the
Japanese sound system.
Another interesting story is the comment from Inoue, Maruya, Ono, and Ooka (1990).

Young Japanese girls tend to pronounce /[1/ as [si] in Japanese. Note that this is a different
story from the observation that young girls’ [fi] are phonetically becoming close to [si] as
mentioned in 2.2. When Inoue et al. told female students not to pronounce /fi/ as [sil, they
answered that if they pronounced /fi/ as [[il, their English pronunciation would be skewed.

This implies that [si] is considered to be “fancy” and some Japanese speakers purposely

replace [[i] with [si]l. Again, the difference between [si] and [[i] changes only the style of

the conversation.

These days, Japanese speakers sometimes substitute [sii] for /-[ii/!3 in 7 -adjectives.
For example, /oifii/ 33\ L\ “tasty” is pronounced as [oisii]. One of the good examples is

that a well-known Japanese singer used to pronounce /oifii/ 33\ L\ “tasty” as [oisii] in his

12 Incidentally, Vance (2008) accepted the affricate counterpart /tsi/ in the Japanese phonological
system by showing words such as [eritsiN] = U >/ .t > “Yeltsin.”

13 The Japanese 1—adjectives used to be divided into two types, ku-type and shiku-type. I—
adjectives finishing in shii /-[ii/ used to be shiku-type (Irie, 2004).
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cooking show. Another well-known Japanese singer also pronounced /oifii/ 33\ L\ “tasty”
as [oisii] in a TV commercial for instant noodles. Moreover, [oisii] is often spelled with
Hiragana as “#3\ 3 \»~,” which is differentiated from “}3\> L\ [oifii]. Again, in this case,
the replacement of [siil for /-[1i/ may imply certain connotations but does not change the

lexical meaning.

To sum up, Japanese speakers seem to recognize [si] and [[i] as two different
syllables, and their recognition can be seen in the written language as the symbols A « [si]
and > [Jil. Specifically, replacing [[i] with [si] seems to be a trend. However, this

replacement changes only the style of the conversation, not its lexical meaning.
2.4  Minimal Pairs between [si] and [fi]

The existence of minimal pairs is good evidence of distinctive phonemes. What
makes matters complicated is that since in Japanese some syllables appear only in foreign-

origin words, such as [di] and [¢il, it is sometimes not easy to find minimal pairs

(Matsuzaki, 1992). Moreover, some variations are observed in the same word. An example

of a variation between [di] and [d3i] is that the word that originated from “radical” can be
pronounced or written as both [radikaru] 77 1 #7/V and [rad3ikaru] 7 ¥ # /L. Such
examples can cause an argument that [di] and [d3i] do not change the meaning of this word

and these syllables are not phonologically distinctive in Japanese, but such a conclusion is

too simplistic. For example, in words like [direkuta:] 5 ¢ L 27 # — (director), [di] cannot be
replaced with [d3i] and *[d3irekuta:]' is impossible. Except for some words, [di]

consistently occurs. For example, [diNkusu] 7 1 >~ A “double income no kids” and

14 The symbol * indicates “unacceptable”.
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[d3iNkusu] > 7 A “jinx” are a minimal pair. In fact, all 15 studies in Matsuzaki’s (1993)

paper indicated [dil and its voiceless counterpart [ti] are in the Japanese phonological
system. Since consistency of a certain sound differs from word to word, researchers cannot

claim that [di] and [d3i] are allophonic or free variants by showing few examples; for
instance, “radical” can be either [radikarul 77 ¢ 71 /V or [rad3ikaru] 7 2% /L (Matsuzaki,
1993). In other words, [dil and [d3i] in these words could be purely personal, dialectal, or
stylistic.

As for [si] and [fil, Matsuzaki (1993) searched 16 major dictionaries, and he found
[si] in only two words in Sansédé-Japanese-Dictionary (1982), [si:] & 4 — “the alphabet ‘C”
and [si:dzuN] & 4 — X “season.” These words have the symbols “A ¢ ” which are usually
pronounced as [si]. However, the dictionary also has the alternatives, [fi]] **— “C” and
[Ji:dzuN] 32— X “season” respectively. The other 15 dictionaries Matsuzaki searched did
not have any word that had “A 1 [sil.” [si] and [fi] do not seem to be contrastive in core
lexical items at least until 1993. However, since dictionaries often aim to provide a
“standard” which may differ from how words are produced in reality, the data from
Matsuzaki (1993) are not sufficient for us to draw a conclusion (H. Lin, personal
communication, 2010).

In peripheral lexical items, the issue of whether [si] and [fi] are distinctive is
different. When Japanese speakers sing, they generally pronounce “do, re, mi, fa, so, la, ti,
do” as [do, re, mi, 0a, so, ra, Ji,do] K, L, 2, 77, , 7, 3, K. Note that Japanese
speakers do not pronounce “ti” as [ti] or [tSil, but [[il just like the Chinese do. However,
Japanese speakers who specialize in vocal music pronounce “ti” as [sil, which cannot be

replaced with [[il. For example, when students in music school in Japan take a vocal music
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course, they are told not to pronounce “ti” as [fi]. More importantly, they still pronounce
the Japanese word %t “death” as [fi]. Therefore, in this cultural group, [si]]'® “ti” and [[i]]

“death” behave like a minimal pair.

Another example is [heruwsi:] ~% A ¢ —. This is the name of a character in a comic

book story called “7Takeshi’ written by Mitsutoshi Shimabukuro from 1997 to 2002. This
name derives from the English word “healthy.” As far as I know, it is pronounced with [si:],

which cannot be replaced with [[i:]. Moreover, Japanese has the loanword [herufi:] ~/1
— “healthy.” Therefore, [herwsi:] ~% A ¢ — and [herufi:] ~/L 2 — could be a minimal pair.

Although both words are from the same origin “healthy,” since the same original word can

become lexically and phonologically different words, like “stick” becoming [sutikku] 27 ¢
2 (a long thing) and [sutekkil 27 v & (cane) (Matsuzaki, 1992), that the origin is the
same does not explain that [si] and [fi] are allophonic.

[barasi:] IX5 A 1 —, the pseudonym of a Japanese comic author, provides another
example. Here, [rafii] & L\ “seem” and [barasi:]'6 |5 A ¢ — are a near minimal pair.
Incidentally, what is intriguing is that [barasi:] X% & ¢ — is spelled with Rémaji (Japanese

Romanization) as “Barasui,” in which [si:] is spelled as “sui.” This reason is not known, but

this spelling may suggest the “glide-insertion” (see sections 3.2.6 and 3.3.7).

Another interesting word is [midzwhafi paruwsi:] /K& /X/L X ¢, which has both [fi]

15 Again, arrows indicate phonemic pitch patterns.

16 T transcribe “ii” in [rafii] & L\ as the vowel sequence [ii], instead of the long vowel [i:]
because there is a morpheme boundary. There is a well-known minimal pair of a vowel
sequence and a long vowel: /satooja/ B.# “foster parent” and /sato‘ja/ W K= “sugar dealer”

(Vance, 2008).
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and [sil, although [il in [fi] is likely to be devoiced.l” It is the name of a character of a

computer game called “T'6h6-Project” in 2008. This game is popular among some young
people, and it can be considered as a cultural dialect. When I informally asked some

salespeople in several computer game shops how they pronounce /K& 3/ & 1, all of them
pronounced A 4 as [si‘], but not [fi:].18 As well, when I informally asked those who like this
game how they pronounce /K& /LA 4 on the website, I received eight replies. Two of
them answered that they pronounced both [parufi] and [paruwsi:] although they knew that
[parwsi:] was proper, and the others answered either [parusi:] with a long vowel or [parusi]
with a short vowel. According to this informal survey, using [[i] instead of [si] does not
seem preferable. Moreover, replacing [[i] with [si] would never occur in this word:
*[midzwhasi parusi:] */KiZ3 /L A, Intuitively, *[midzuhasi pacufiz] *KiZxd v/ L d—
sounds even stranger. This indicates that [si] and [[i] are not freely replaceable. All in all,
in this lexical class, when the original sound is [sil, it is preferable to keep it, rather than to
palatalize it to [Ji]. In other words, speakers are likely to be faithful to the original [si]. To
describe how this word is pronounced, I use the tableau of the theoretical instrument from
Optimality Theory, which can be illustrated as follows: the candidate (a) is optimal and the

candidate (b) could be possible for some speakers but not preferable.

17 In standard Japanese, [i] and [u] between voiceless consonants are regularly devoiced (Vance,
2008).

18 Whether “A 1 ” is [si:] with a long vowel or [si] with a short vowel is another complicated
issue in Japanese (Miyauchi, 1993), which is beyond the scope of the paper.
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/midzuhafi parwsi:/ Ident I-O Palatalization

a. = midzwhafi paruwsi: *

b. ? midzuhafi parufi *!
c. midzwhasi paruwsi: *1 wk
d. midzuwhasi parufi **| *

Figure 2.2. Tableau for /midzuha i parusi:/

Note. Ident I-O = All the segments must be identical in both Input and Output; Palatalization = [s]
must be palatalized before high front vowels; * = the candidate violates the constraint (When there
are two symbols of *, the constraint is violated twice.); ! = the candidate is not optimal; = = the
candidate is optimal; ? = the candidate is not optimal but could be possible for some speakers.
Ident I-O (faithfulness) outranks Palatalization (markedness).

To sum up, in central areas of the lexicon, no minimal pairs of /si/ and /J1/ are found.
However, in peripheral lexical items, such as some cultural dialects and names, [si] behaves
like a distinctive syllable, meaning that /si/ is a contrastive syllable of Japanese.

2.5  The Distinctive Function between [s] and [f] in English

As stated by Rysiewicz (1990), in English, the alveolar segments /t, d, s, z/ become /tJ,
d3, J, 3/ when followed by /j/; for example, the “s” in “expression” or “sensual” is pronounced
as /f/. This rule can apply across word boundary; for example, “s” in “miss you” can be
pronounced as /J/. Chomsky and Halle (1968) formulated that this rule applies when /j/ is

followed by an unstressed vowel (as cited in Rysiewicz, 1990). Although this is the case

most of the time, in fast or casual speech across word boundary, palatalization can occur

«“_”

when followed by a stressed vowel; for example, “s” in “this year” can be realized as /J/.

(1PN

Moreover, /s/ and /f/ can be neutralized when preceding unstressed /i/; for example, “c” in

(1Pl

“associate,” in which the “ci” syllable is unstressed, can be pronounced as either /J/ or /s/ (T.

Borowsky, personal communication, 2010; H. Lin, personal communication, 2010). Much

like in Japanese, the discriminative function between /s/ and /J/ in English becomes weaker
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when before a palatal segment. In terms of L2 acquisition, for Japanese ESL learners,
acquiring the English palatalization rule may be easy because of the cross-linguistic
similarity, or it may be difficult because L2 learners may doubt the cross-linguistic
similarity is real. Of course, in English, there are minimal pairs in core lexical items, such
as “see” versus “she,” so the discriminative function between /s/ and /f/ before a palatal
segment is stronger in English than in Japanese.
2.6  Phonetic Differences between English and Japanese

As I mentioned in footnote 1, the Japanese [f] is better transcribed as [¢], voiceless

lamino-alveolo-palatal fricative (Nakayama & Yamaguchi, 2003). According to Pan, Utsugi,

and Yamazaki (2004), while the Chinese sound transcribed in Pinyin as “x” is always

transcribed as [¢] in IPA, the Japanese counterpart has IPA variants between [f] and [c].

One of the possible reasons is that the Chinese “x” is articulated more back than the
Japanese counterpart (Pan et al., 2004). Kazama, Machida, Matsumura, and Ueno (1993)
have pointed out another possible reason that phoneticians who tried to transcribe the
Japanese language with IPA considered the Japanese [¢c] to be similar to the English [f] and
started to transcribe it as [f], and it became habitual (as cited in Pan et al., 2004).
Therefore, although [¢] is preferable, [/] seems to be acceptable still. In this paper, I use [f]
for both Japanese and English in order to avoid complexity, except in cases where I need to
describe phonetic differences.

Compared to [f] in English, [f] in Japanese is articulated further back and the front
part of the tongue is higher (Pan et al, 2004). As well, [/] in Japanese does not have lip

rounding and dorsum elevation, unlike [f] in English (Pan et al, 2004). Nakayama and

Yamaguchi (2003) summarized the differences among [s], [f], and [¢] in the point of
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articulation; the point of articulation of [s] is “blade and alveolar ridge,” that of [[] is “blade

and post-alveoli,” and that of [¢] is “blade and palato-alveoli.”

Figure 2.3. Comparison of articulation in [s], [f] and [¢] (Nakayama & Yamaguchi, 2003, pp.214-2186,
reprinted with permission)

Pan et al. (2004) analyzed the Japanese [[il, [Jol, and [fa] and found that the energy of [J]

before [i] and [a] concentrates in 3000Hz to 6000Hz, or even higher by some individuals,
and the energy before [o] concentrates in 3500Hz to 4000Hz. Arimoto (1993) showed the

difference between the English “shoot [fu:t]” and Japanese “> = — h[fu:to]” (shoot) in

spectrogram as shown in Figure 2.4.

i u: L oA — +
Figure 2.4. The English [fu:t] (left) versus the Japanese [fu:to] (right) (Arimoto, 1993, p.82, reprinted
with permission)
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According to Figure 2.4, [f] in Japanese is higher in frequency. Some may argue that [il
pronounced by Japanese speakers are perceived as the English /si/ by English speakers. On
the other hand, Arimoto (1993) said that teachers can decide whether they should teach the

difference between English [/] and Japanese [[] to Japanese ESL/EFL learners since the
Japanese [[] is phonologically still within the English /f/ (Eng/f/) and it is not likely to

impede communication.

Another phonetic characteristic of [f] found by Pan et al. (2004) is that the frication
of [/] in Japanese is more steady than that in Korean, and the transition of the following
vowel in Japanese is smaller than that in Chinese. This characteristic is notable in the [[al
sequence; therefore, we can interpret it as [fal] in Japanese, [fPa] in Korean, and [fjal in

Chinese with more detailed transcription.

As for the Japanese /s/ (Jap/s/), Arimoto (1993), who specializes in second language
phonetics, said that although there were no solid data, a few students in a class seemed to
pronounce /s/ like [0] according to his impression. Arimoto further suggested that one of the
major reasons is that the education of Japanese pronunciation to Japanese speakers had
been neglected. Inozuka et al. (2009) have also mentioned that some young Japanese
speakers tend to pronounce /s/ as [0] but there is a lack of empirical evidence to support
that statement. Inozuka et al. have assumed that when young Japanese speakers loosen
their tongue tips, /s/ sounds closer to [6]; therefore, [0]-like /s/ is probably a type of
weakened version of [s]. As indicated by Beckman, Edward, and Li (2009), Eng/s/ is clearly
alveolar while Jap/s/ is more laminal and possibly somewhat dentalized. As well, Jap/s/ is
less sibilant than that of English. For that reason, that Jap/s/ is likely to be toward [0] is

understandable. Beckman et al. (2009) also pointed out that children acquiring English
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acquire /s/ earlier than children acquiring Japanese do. They suggested that adult English
listeners who have no linguistic background may accept a wider range of centroid
frequencies (centre of mass of the distribution in the fricative) for correct /s/ than adult
Japanese listeners who have no linguistic background do. The way English speakers
acquire /s/ may not be the same as the way Japanese speakers do. As for an acoustic
characteristic of Jap/s/, Sat6 (2001) analyzed the Japanese [s] and [f] in the #_[i] context
and found that the energy of [s] concentrates around 4000Hz while that of [f] spreads to the
lower region (as cited in Pan et al. 2004).

Considering those phonetic differences, when Japanese ESL/EFL learners try to
pronounce /f/, it may be categorized as Eng/s/ by English speakers, and when Japanese
ESL/EFL learners try to pronounce /s/, it may be categorized as Eng/6/ by English speakers.
2.7  Previous Studies about Perception of English [si] and [fi] by Japanese Speakers

There are several pieces of research about how Japanese speakers perceive English
[s] and [f]. For example, Berman, Lambacher, Martens, and Nelson (2001) asked 104
Japanese first-year university students in Fukushima Prefecture to listen to 75 syllables
presented in CV, VCV, and V(' syllables spoken within a varied-vowel environment by
three phonetically-trained native English speakers. There were a total of 225 tokens (3
speakers X 75 stimuli), and the listeners identified each syllable as containing /f/, /s/, /J1, 10/,
and /h/. The listeners had six years of prior English instruction at the junior and senior
high school levels, but they had little or no exposure to training in English listening or

pronunciation in a formal setting. A five-alternative, forced-choice answer containing

19 C represents “consonant.” V represents “vowel.”
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printed single letters in regular orthography (F, S, SH, TH, H) was passed out to each of the

listeners. They found that /s/ and /f/ were most confusable when preceded by /i/. As shown
in Table 2.1, Japanese has the /s/ and /J/ distinctions, except the [si] sequence is not as

common as the others. Therefore, it is not surprising that the Japanese participants

correctly heard the difference between /s/ and /J/ with the exception of before high front
vowels. Interestingly, Japanese speakers’ ears are supposed to be used to the [[i] sequence,
but when [f] was presented in CV and VCV syllables combined with [il, more listeners
incorrectly chose /s/ than those who correctly chose /J/. The researchers analyzed that the
increased confusability could have been caused by the listeners’ bias toward /s/; when [[fil

was presented, listeners may have disbelieved their own ears. It seems that psychological
factors, such as over-generalization, are involved.

Another interesting study is the one conducted by Masuda (2003). The participants
were 151 Japanese EFL learners who were second and third year university students
majoring in English and took English phonetics classes in 2001 and 2002. They listened to
10 pairs of consonants, each of which was embedded in 10 sentences (100 sentences in total)
containing minimal pairs. This was an ABX discrimination task?2’; a native English speaker
pronounced each sentence three times, one of which was different from the other two, and
the listeners chose the odd one. For example, if the speaker pronounced “Take a seat,
please” the first and second time and “Take a sheet, please” the third time, the listeners

were supposed to choose the third one. The results of /s/-// were unexpectedly good. In

detail, in eight of the 10 stimuli, /s/ and /J/ appeared before non-high-front vowels, such as

20 In an ABX discrimination task, participants are presented with two known stimuli, A and B,
and one unknown sample X.
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“save” vs. “shave.” Not surprisingly, they got correct answers over 81% of the time in those
eight questions. This result agrees with the experiment by Berman, et al. (2001) where

Japanese speakers have no difficulty in the /s/ and /J/ distinction before non-high-front

vowels. What is interesting is the other two pairs: “Take a seat, please,” versus “Take a
sheet, please,” and “His seat is covered with dust,” versus “His sheet is covered with dust.”
Unexpectedly, in the first pair, the listeners correctly answered 90% of the time. On the
contrary, in the second pair, they got the correct answer only 59% of the time. Masuda
analysed that as the result of blending, [z] in both “His seat” and “His sheet” disappeared

and those sounded like [h1sit], [h1[it], respectively. The listeners were so used to “spelling

pronunciation” that they could not understand the meaning of the words when blending
occurred, and they failed to guess it from the context. Masuda analysed that the
participants’ errors may be related to the participants’ unfamiliarity with native speakers’
reduced pronunciation. Therefore, his study implies that the general belief that Japanese

ESL learners’ /s/ and /f/ confusion is due to the participants’ inability to perceive the /s/-/[/

distinction must be considered.

Adachi and Yamada’s (1998) study involves Japanese university students and
members of society. In their study, 22 consonants were embedded in both [C + ai] and [C +
i] and 37 Japanese EFL listeners identified the consonants. The sounds [s] and [J] were not
confused in the [C + ail] context. This result agrees with the other two aforementioned
experiments. On the other hand, the listeners were confused in the [C + i] context. On the
basis of Adachi and Yamada’s study, Nakayama and Yamaguchi (2003) proposed that native
Japanese speakers are expected to transfer the palatalization of [s] before high front vowels

to English and they may pronounce [sil and [s1] as [fil and [f1]; for example, they are
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expected to pronounce “see” as “she.” However, Nakayama and Yamaguchi also mentioned
that they need to figure out why Japanese ESL/EFL learners also sometimes pronounce
“ship” and “sheet” as “sip” and “seat” respectively; in other words, they are interested in
finding out why [f] is confused with [s]. In fact, according to Adachi and Yamada’s study,
when the listeners heard [[i] they answered [si] nearly 30% of the time, which is a similar
result to that of Berman, et al. (2001). If I assume that /s/ is palatalized to [J] before /i/ in
Japanese and Japanese ESL/EFL learners transfer it to English, this assumption cannot
explain their confusion pattern.

These three studies all agree with the conclusion that native Japanese speakers
misperceive Eng/s/ and Eng/[/ before [i], but they correctly perceive the difference before
other vowels. However, the details were not the same. In Berman et al.’s (2001) study, the

participants incorrectly heard Eng/[/ as /s/ more than 50% of the time, while in Adachi and
Yamada’s (1998) study, the participants confused Eng/s/ and Eng/J/ about 30% of the time,

while in Masuda’s (2003) study, the participants correctly distinguished word-initial Eng/s/

and Eng/[/ 90% of the time. Considering these results from the previous studies, it is

necessary to reexamine the general belief that Japanese ESL learners cannot distinguish

between [s] and [J] before high front vowels because of the palatalization rule, /s/ — [J]1/ _i,

in Japanese.
2.8  Loanword Interference

Avery and Ehrlich (2003) mention that many of the mispronunciations by
Portuguese ESL learners can be traced to the influence of the Portuguese spelling system
rather than to an inability to produce particular sounds because Portuguese speaking

teachers of English with a large number of Portuguese students would familiarize
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themselves with the Portuguese symbol-sound correspondence rules. Might Japanese ESL
learners’ mispronunciation be a similar phenomenon? Goble (2002) observed Japanese
college students in the classroom as both a teacher and as an observer of learning for years.
As well, he has examined students’ ability to distinguish English loanwords in Japanese
and original English words. He also examined his students’ ability to correctly pronounce
and spell some English words that had been imported in the Japanese vocabulary. He
explained, “The results of these tests showed an astonishing lack of awareness among
students that Japanese loanwords and their English counterparts are not equivalent
entities, while also revealing an inordinate amount of mother-tongue interference in
students’ L2 usage” (p.55). He also mentioned that Japanese students often find it difficult
to accept that English words pronounced by native speakers are proper since the sounds of
English loanwords in Japanese are already a long-standing part of their L1 linguistic
knowledge. Loanword sounds seem deeply engraved in Japanese ESL/EFL learners’ brains.
In fact, my participants I will mention in Chapter Four were no exception. Goble also listed
some of the students’ spelling errors that were considered as loanword interference. Goble
did not analyze the details of the errors because his focus was not on error analysis, so I
picked up some interesting spelling errors from his paper and observed some details. In
Table 2.3, I list the original English words, the equivalent loanwords in Japanese
phonologically transcribed with IPA, and what the students actually spelled. The symbols

“1” and “|” show the accent patterns in the Japanese words.



24

Table 2.3
Japanese college students’ misspelling (Goble, 2002, p.66-67)
Original English Japanese loanword Students’ spelling
words pronunciation
salad /salrada/ sarada
doughnuts /do| na(t)tsw/ donatsu
volleyball /balrebol: ruw/ ballayball
tennis court /teTnisuko|:to/ tennis coat
gallery /gia| rari/ garaly
stadium /sutta]d3iamu/ stagiam

concert hall

/koTNsa:toho|: rw/

concert hole

platform /put rattoho] mu/ platt home
necklace /me|kkuresuw/ neckless
drum /do| ramu/ doram
slipper /su| rippal or /sutrilppa/ surippa
apron /e|puroN/ or /eTpuroN/ eplon

Some types of consonant confusion, such as

@

I versus

(1))

“” and “b” versus “v,” are not

surprising since Japanese does not have these contrasts. What is interesting is that some

contrasts which exist in Japanese or are similar to Japanese sounds were confused as well.

For example, “d” and “g /d3/” in “stadium,” “f” and “h” in “platform,” “a /ei/” and “e /&/”

(see 4.12) in “apron” were mixed up. Loanword interference accounts for it. In the word

“salad,” although common epenthetic vowels after “d” to avoid a word-final obstruent are

(1)) 13 ” <«

u” or “o0,” “salad” adopted “a,” which is a very rare epenthetic vowel in Japanese (Horiguchi,

1997). The influence of the loanword /sa|rada/ ¥ % “salad” also accounts for the

students’ error. Some consonant clusters, such as “st” in “stadium” and “pl” in “platform,”

were left not being broken apart by inserting a vowel, while “dr” in “drum” and “sl” in

“slipper” were broken apart with a vowel: “*doram” and “*surippa.” This is probably

because the epenthetic vowels in these loanwords are accented and not devoiced; therefore,

the epenthetic vowels are salient. Interestingly, those students’ spelling choices are not the
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same as the way of Japanese Romanization. For example, the word “stadium” is adapted to
/suttaldiamw/ A% 7 A spelled as “sutajiamu’ in Japanese, but the student spelled it as
“*stagiam.” In Japanese Romanization, the letter “g” always corresponds to /g/, so those
students may have implicitly learned the English Soft-G. Goble (2002) considered these
types of errors as “mis-application of . . . L2 spelling rules” or “inter-language transfer”
(p.66). It is possible that pronunciation patterns by Japanese ESL/EFL learners is similar
to these spelling error patterns.

2.9 Challenges of English Pronunciation Textbooks in Japan

The main motivation of this study is to examine whether the problem of the /s/ and

/J1 distinction before high front vowels might have been made up by misleading teaching.

Bookstores in Japan carry a large number of English pronunciation textbooks. This
indirectly reflects that many Japanese ESL/EFL learners have difficulties in English
pronunciation or are interested in it. As well, each author’s passion for reforming the
English education in Japan can be detected from the books. On the other hand, Arimoto
(2002) stated that some pronunciation textbooks were written based on the authors’
experience of studying abroad and are not accurate, and other textbooks are misleading for
beginners. Arimoto also mentioned that some practices in textbooks do not seem necessary.
Makino (2008a) stated that quite a few authors of English pronunciation textbooks insist on
the “wild method?!” as a “new theory.” I speculate that some of the Japanese ESL learners’

weaknesses, including the /s/ and /f/ distinction, might be induced by these teaching

methods, as Richards (1971) called “false concepts” and Stenson (1974) termed “induced

errors” (as cited in Brown, 2007). For example, as far as I have checked textbooks that

21 In the original paper of Makino’s (2009), he used the Japanese words tondemo b > 7 & which
means “unexpectedly crazy.”
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focused on individual English sounds, most of the textbooks point out the /s/ and /J/

distinction as a problematic distinction and encourage learners to practice. One of the goals

of this present study is to figure out whether the /s/ and /J/ distinction really requires

Japanese ESL/EFL learners to practice articulation.

In terms of second language education, I have read some questionable expressions in
textbooks of English pronunciation for Japanese EFL learners, textbooks of the Japanese
language, and even academic papers in journals of applied linguistics. Those expressions
are not necessarily inaccurate, but they could give learners negative impressions on
learning English pronunciation or may lead learners toward unnecessary articulatory

practice. I will show some examples the misleading expressions.

a. [English has far more consonants than Japanese (Ikegaya, 2008).

Since Ikegaya’s (2008) textbook does not provide the consonant inventories, I refer to
another paper. Takahashi (2005) showed both the 14-Japanese-consonant chart and the 24-
English-consonant chart for the comparison of the cross-linguistic differences (p.52) as

shown in Figure 2.5.
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English
Bi- Labio- | Den- Al- Post- Ve- Glot- J
labial | dental tal veolar Al- lar tal apanese
veolar
p t k Bi- Al- Post- Ve- Glot-
Plosive labial | veolar Al- lar tal
b d g veolar
t t k
Affricate "r Plosive P
ds b d g
o f 0 S J h o S h
Fricative Fricative
v 0 zZ 3 zZ
Nasal m n n Nasal m n
Lateral 1 Flap r
Semi- W T j (w) Semi- w ] (w)
vowel vowel

Figure 2.5. The inventories of English consonants and Japanese consonants (Takahashi, 2005)

However, researchers do not all agree that Japanese has 14 consonants. For example,

Tatsumi (2009) said that Japanese has 18 consonants. The Speech Accent Archive listed 20.

Tsujimura (2007) listed 23. Akamatsu (2000) listed 27 as shown in Figure 2.6.
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"Tabial" "apical” "palatal” "hiss” “hush” “dorsal” Tgud”
"wolceless” T B
| "palatalized® i _
"voiced" '/ | N
"non-nasal” i |
voiceless” [ I - I
“non-palatalized” = _ _
L "voiced® I | ]
i "palatalized” '/ e [
"nasal” - —
| "mon-palatalized” m o |
"volceless' N
"non-nasal” . =
- "voiced" i
"voiceless” - LSl ]
"palatalized” ‘ S I
woiced” | bl L
| "woiceless I =
- "non-palatalized” |
"ypiced" B | A
"palatalized” | il
) "non-palatalized” 1 = Il
_ [ “voicelsss” ] k! N
| [ “voiced” i) !
"fricative” [ [ & | & | T
“affricate” [ | s | feel ] | 1
[Spirant” [ [ _ I Y T [y @) |
glotal” ' - _'

Figure 2.6. The Japanese consonant inventory (Akamatsu, 2000, p.299, reprinted with permission)

Akamatsu also provided another version of the inventory that has 29 consonants, in which

the gradually disappearing /1/ and /nj/ are included. Therefore, I could argue that 14, 18, 20,

23, 27, and 29 are all possible numbers of the Japanese consonant phonemes depending on

the definition or the purpose. Interestingly, Tsujimura’s 23 inventory includes /~/, while

Akamatsu’s 29 inventory does not include it because Akamatsu treated the moraic nasal as

an archiphoneme, but not as a regular consonant. Therefore, the inventory with a bigger

number may not necessarily cover all consonants listed in a smaller inventory. The point is

that the 14-consonant inventory is not likely a truthful representation of the Japanese
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phoneme inventory, which can be much larger depending on the researchers who study
them.

The 14-consonant version provided by Takahashi (2005) has both advantages and
disadvantages. The first advantage is that it looks simple, which satisfies one of the
phonological modeling principles that the fewer phonemes, the better. The second
advantage is that this inventory corresponds to the orthography-based 50-Sound-Chart.22
In this inventory, for example, [J] and [s] are grouped in /s/, [t], [ts] and [tS] are grouped in
/t/, and [h], [6] and [¢] are grouped in /h/. This grouping is useful in some morphological
analyses since in some lexical classes, these sounds behave like allophonic variations. For
example, the inflectional variations of the verb “lend,” /kasa/ or /kaso/ (irrealis), /kasi/
(adverbial), /kasu/ (conclusive), and /kase/ (imperative), in which the stem is /kas/, are
pronounced as [kasal, [kasol, [kaSil, [kasul, and [kase] respectively. The disadvantage, on
the other hand, is that this inventory is quite inconvenient when researchers transcribe
some foreign originated sounds. For example, there are lexical contrasts between [ti:] 7 ¢
— “tea” and [tSii] Hif\7 “status”, or between [pairu] 7 7 1 /L “file” and [hairu] A% “enter.”
In the former pair, [t] and [tS] are irreplaceable, and so are [6] and [h] in the latter pair.
Even in native Japanese words, [gottsaN] “thank you (for a meal),” that contains [tsal,
cannot be replaced with *[gottSaN] or *[gottaN] (Kindaichi, 1989; Vance, 2008). If teachers
and researchers assume that Japanese has 14 consonant phonemes and [] and [s] belong to
/s, [t], [ts] and [tS] belong to /t/, [hl], [¢] and [¢] are grouped in /h/, and so on, there needs to

be an extra explanation that Japanese speakers are aware of the phonetic differences of

22 50-Sound-Chart (50 %) consists of five vowel letters on the vertical column and nine
consonants on the horizontal row. Plus there are four dakuon ¥ consonants and one
handakuon *-#) consonant.
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some allophonic variations, so some of the alternations, such as /t/ — [tJ]/ _i, do not occur
in certain lexical classes, as Makino (2008a) provided. The second disadvantage is that in
the comparison between the 24-English-consonant system and the 14-Japanese-consonant
system, /ti/, for example, is pronounced as [ti] in the English contexts, but as [t/i] in the
Japanese contexts, which can be confusing. Due to these complexities, the 14-consonant
inventory does not seem optimal among the various versions in terms of cross-linguistic

comparisons. Moreover, since /J/ is not included in the 14 consonants, there is no wonder

that some people misunderstand that [s] and [f] are not distinctive in Japanese.

b. Japanese does not have /f/, /v/, 16/, 10/, 1J1, 13/, ItJ/, or /d3/. English has far more

consonants than Japanese (Ohata, 2004).

Again, a phonological analysis all depends on how researchers interpret a pair like
[ti]] “tea” and [t/ii] “status.” Although Ohata’s analysis may be one of the possible ways, it
does not seem optimal in terms of cross-linguistic comparison as mentioned above. Again,

there is no wonder that some people misunderstand that in Japanese [s] and [J] are not

distinctive if seeing this expression in a paper of applied linguistics.

These examples are the tip of the iceberg. Ironically, many of the problems of the
Japanese ESL learners might have been caused by those textbooks, but not by L1
constraints. In addition, Takahata (2003) mentioned that Japanese sport coaches tend to
focus more on weaknesses than strengths. He suggested that coaches should encourage

players to work on their strengths. Then, the coaches can tell the players that they can
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improve their weaknesses as well because they have mastered their strengths this far.
Likewise, English pronunciation materials in Japan tend to emphasize weaknesses. Those
textbooks may need to focus more on the cross-linguistic similarities as Japanese learners’
strengths. L. Huang (personal communication, 2009) gave an example of an encouraging
way of teaching. Pronunciation lessons are often called “accent reduction,” which means to
reduce learners’ non-native accent. Alternatively, the same lessons can be called “accent
addition,” which means to add a new accent to learners. The point is that the same issue
can be seen from either a positive perspective or a negative perspective. To improve
pronunciation textbooks in Japan, phonologists need to investigate a possibility that sounds
that are generally believed to be weaknesses of Japanese ESL learners can be strengths if
those are seen from different angles, and need to emphasize the strengths.

Besides, English pronunciation textbooks in Japan often provide details of
articulation and acoustics. However, articulation is not the whole story of pronunciation
problems (Fraser, in press). What is important for learners is to understand that phonemes
change lexical meanings. To improve pronunciation textbooks in Japan, phonologists,
especially those who specialize in second language phonology, may have to be involved more.
2.10 Perception of the Japanese Language

In English pronunciation textbooks in Japan, the maximally estimated number of
English phonemes and the minimally estimated number of Japanese phonemes are often
compared in order to conclude that Japanese pronunciation is far simpler than that of
English (or any other language). In contrast, as far as I know, statements like “English

pronunciation is far simpler than Japanese pronunciation” are not found. This tendency
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may be derived from what Shiba (2008) called an inferiority complex of Japanese?s;
Japanese speakers tend to presume that the Japanese language is inferior to English (or
any other language). In fact, the tendency of excessive underestimation of the Japanese
language does not seem to stay within the pronunciation issues. For example, Kuwabara
(2009), a professor at Kandagaigo University specializing in English syntax, stated in his
presentation that Japanese speakers often say that Japanese is vague in terms of syntax
while English is logical when it is linguistically not true. Another example can be found in
Inoue, Marutani, Ono and Ooka (1989) who mentioned that students at school tend to see
teachers of English “more fancy” and “more intelligent” than teachers of Japanese, and
students think that Japanese is inferior to English. Inoue, et al. also pointed out the
problem that teachers of Japanese neglect to teach the Japanese pronunciation and
grammar to Japanese speakers at school. Another study (Shiba, 2008) mentioned that
these days, even Japanese companies excessively use foreign originated words, instead of
native Japanese words. Moreover, according to Shiba, in the past, Japanese people who
intended to be linguists chose other languages as their specialties than Japanese because of
the perceived inferiority of Japanese, which delayed the linguistic studies of the Japanese
language by researchers. Shiba analysed that it probably resulted from the event that
Japanese speakers imported Chinese characters when Japanese did not have its own
writing system. The belief that Japanese is inferior to English (or any other language) may
be deeply rooted in history. The followings are some examples of the inferiority complex of

Japanese.

23 Shiba (2008) uses the Japanese term “H AGE= > 7 L v 7 2” (p.12). I translated it into “an
inferiority complex of Japanese.”
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a. The English sound system is far more complex than that of Japanese. Hence, native
speakers of Japanese have a huge disadvantage of acquiring the English
pronunciation (Fukasawa, 2007).

b. The Japanese language is very simple in terms of pronunciation (Fukushima, 2009).

c. The Japanese language has exceptionally few sounds among the languages around
the world. Therefore, English has so many sounds that do not exist in Japanese

(Haraga, 2009).

These expressions are all from English pronunciation textbooks and an article in a
journal of the English education. From a linguistic point of view, it is not preferred to say
that a certain language is easier than another because there is no single scale from easy to
difficult, and in fact, pronunciation in most languages are considered equally difficult
(Andersson, 1998). If one claims that Japanese pronunciation is an extreme exception, he
or she would have to explain what motivation makes it exceptionally simple by providing
evidence. Moreover, even if English has more or fewer phonemes than Japanese, the
number of phonemes and difficulties of pronunciation may not be correlated (D. McKercher,
personal communication, 2009; H. Lin, personal communication, 2010). Furthermore, the
number of phonemes is just one of the many facets of pronunciation that include segmental
factors such as sound inventory, phonotactic constraints, syllable structure, and so forth,
not to mention many factors at the higher prosodic levels (L. Huang, personal
communication, 2010; H. Lin, personal communication, 2010). Incidentally, in terms of
phonemes, Inozuka et al. (2009) mentioned that Japanese is said to have around 20
phonemes, and so do European languages, including English. Thus, the number of

Japanese phonemes may not necessarily be much fewer than that of English or other
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languages. Here is another example of how Japanese speakers perceive the Japanese

language.

d. If native Korean speakers and native Japanese speakers start to learn English at
the same time, Korean learners are usually said to have better pronunciation than

Japanese learners (Kindaichi, 1989).

This statement is from a textbook of the Japanese language. In order to confirm whether it
is true, I asked 13 experienced ESL teachers the following question:
Between Korean accented English and Japanese accented English, which do you
think is more intelligible in general? (One book said that Korean learners of English
usually had better pronunciation because Korean has more vowels than Japanese, so
I would like to confirm whether it is true.)
Ten out of 13 teachers answered that Japanese ESL learners’ English is generally more
intelligible, and three of them answered that there is no significant difference. None of
them answered that Korean ESL learners had better pronunciation. However, six of the
teachers had lived in Japan for the duration of three months to 10 years, so they must be
more used to Japanese accented English. Excluding them, still five of the teachers
answered that Japanese accented English is more intelligible and two of them answered
there is no significant difference. In more details, among the seven teachers who had never
lived in Japan, one of them usually taught the beginner level, three taught the
intermediate level, and three taught the advanced level of English. Two of the teachers of
the intermediate level and all of the teachers of the advanced level answered that Japanese

accented English is more intelligible. Therefore, the statement at issue is not supported by

my informal survey. Needless to say, that Koreans’ English is less intelligible does not
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mean that the Korean sound system is simpler than that of Japanese. Rather, as Avery and
Ehrlich (2003) mentioned that Korean ESL learners’ pronunciation problems can be quite
severe because of cross-linguistic sound system differences between English and Korean,
the Korean sound system may happen to be more different from that of English than that of
Japanese is. Although the sample size is too small to generalize, it is worthy of note that
Kindaichi’s (1989) perception contradicts my survey. Table 2.4 is the summary of the
answers divided by the level the teachers usually taught and whether they had lived in
Japan. The numbers indicate the number of the answers.

Table 2.4
13 ESL teachers’ answers for the question, “Between Korean accented English and Japanese
accented English which do you think is more intelligible in general?”

Teachers Answers
The level they Whether they Korean accent is  Not different. Japanese accent is
usually teach had been in more intelligible. more intelligible.
Japan
Beginner Non-residents 1
Residents 2
Intermediate Non-residents 1 2
Residents 2
Advanced Non-residents 3
Residents 1 1

Note. “Beginner”, “Intermediate” and “Advanced” indicate the levels the teachers usually teach.
“Non-residents” indicates the teachers who had never lived in Japan. “Residents” indicates the
teachers who had lived in Japan.

The following is a plan which I think would improve the textbooks. The goal is to get
rid of as many unnecessarily articulatory explanations from the textbooks as possible. First,
it would be better not to say anything negative, such as Japanese pronunciation is simple,

or Japanese speakers are disadvantaged in acquiring pronunciation of other languages.
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Simply show the English phoneme inventory and the symbol-sound correspondence rules
encouraging learners not to use other sounds than those in the English phoneme inventory.
Then, explain articulation of sounds that may be problematic for Japanese speakers with
easy expressions. The most important point here may be to avoid claiming that sounds that
are actually not problematic for Japanese speakers are problematic. Researchers and
teachers would need to examine what sounds are problematic and what are not. For
example, although the /s/ and /J/ distinction has been widely believed to be problematic for
Japanese speakers, this present study examines whether it is really problematic or not.
Phonologists would need to help Japanese teachers of English and authors of pronunciation
textbooks understand the sound systems of both Japanese and English more accurately by
referring to results of many experiments.

To conclude, many English pronunciation textbooks in Japan tend to greatly look
down upon the Japanese sound system. The attitude probably comes from the inferiority
complex of the Japanese language.

2.11 Summary

In Japanese, [si] and [i] seem to be recognized as clearly different sets of sounds by
Japanese speakers. In peripheral classes of lexicon (e.g., foreign names, jargons, nicknames,
names of characters in comic books and computer games), I have argued that [si] and [[i]
are distinctive and some minimal pairs exist. With these facts, it is questionable to claim
that Japanese does not have the distinction between [si] and [fil. At the same time, in
relatively central lexical items, I can also argue that [si] does not have a distinctive function
from [fil, and in fact, [si] is usually replaceable with [fil. In addition, there are more

linguists who do not consider [si] to be distinctive from [fi] than linguists who do.
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Therefore, that [si] is still considered to be a foreignism, or the replacement of [si] for [fil,
implies certain connotations, such as more professional, more expressive, slangier, and so
on, but it does not fully change the lexical meanings. Importantly, [si] phonetically still
exists in core lexical items. In any case, the distinctive function between [sil and [[i] is
weaker in Japanese than in English. In terms of second language acquisition, Japanese
ESL/EFL learners’ confusion between /s/ and /[/ before high front vowels has been reported.
Note that pronunciation errors do not necessarily come from L1 phonological constraints,
but from other factors, such as a lack of awareness that English loanwords in Japanese and
the counterparts in English are completely different. Searching for other factors than an
inability to articulate is important. However, English pronunciation textbooks in Japan
often attribute Japanese learners’/s/ and /J/ confusion to L1 constraints or an inability to
articulate. Moreover, there seems to be a tendency that authors of English pronunciation
textbooks insist that the Japanese sound system is exceptionally simple among the world
languages and Japanese speakers are hugely disadvantaged in acquiring foreign sounds.
Because of this tendency, there is a possibility that some sounds that are actually not
problematic for Japanese ESL learners are widely believed to be problematic. The /s/ and
/f1 distinction may be one of these. Aside from the lexically distinctive function between [sil
and [[i], to my knowledge, there is a lack of studies that examine whether monolingual

Japanese speakers, not necessarily Japanese learners of English, can distinguish between

[si] and [fi] in both production and perception in the Japanese contexts, not in the English

contexts. Therefore, this present study is designed to fill this gap. If Japanese speakers

can distinguish between [sil and [fil, pronunciation teaching materials would have to

consider a different approach regarding Japanese ESL learners’ [s] and [f] confusion from



the current approach where Japanese speakers are considered not to have this distinction
in their 1. Thus, this present study is important in the area of second language

acquisition.

38



39

Chapter Three

EXPERIMENT A: [si] AND [fi] IN JAPANESE CONTEXT

3.1 Research Design

Can monolingual Japanese speakers distinguish between [si] and [[i] in Japanese in

both production and perception? Previous studies are mostly about how Japanese learners

of English perceive [si] and [[il in the English contexts. In the course of this research, I

examined how Japanese speakers, not necessarily learners of English, perceive and produce

[si] and [fi] in the Japanese contexts. In other words, it is about to what extent the syllable

[si] is recognized in the Japanese language. It is often said that seniors cannot pronounce
some syllables used only in foreign originated words, including [si], but as far as I looked for,
I could not find any research regarding how older generations pronounce [si]. I designed
three experiments, two for production and one perception.
o Experiment 1: Participants read aloud the written stimulus without hearing sound
cues.
e Experiment 2: Participants repeated the sound stimulus without seeing written cues.
o Experiment 3: Participants listened to the sound stimuli recorded by a phonetically
trained native speaker of Canadian English and wrote down what they heard.
The point of these experiments is to not let participants associate the stimuli with English
in order to reduce psychological factors that could cause participants’ errors, such as over-
generalization.
3.2 Experiment 1: Reading Aloud
3.2.1 Objective
This experiment examines whether Japanese speakers can distinguish between [si]

and [[i] in production when they see a nonsense sentence written in the Japanese
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orthography. In this experiment, they did not hear a sound stimulus in order to draw out
their production without a bias toward a sound stimulus.
3.2.2 Participants

I organized two groups, a group of monolingual Japanese speakers (JG1) and a
group of Japanese ESL learners (JG2). JG1 consisted of 93 monolingual native speakers of
Japanese who lived in Tokyo6 or the adjacent prefectures at various ages in the range of 17
to 89. Most of them had never lived in an English-speaking country. One participant who
had been most exposed in a foreign language was a female in her 20’s who lived in France
for about half a year but not in an English-speaking country. Another two females in their
20’s had been in British Columbia for about two months but were not exposed in an English
environment very much and could not pronounce most of the English phonemes, such as /l/,
11/, 16/, 10/, and /v/, that did not exist in Japanese. JG2 consists of 12 Japanese speakers
who lived in Japan but had some exposure to English, with the exception of four
participants, one male in his 30’s, one female in her 30’s, one female in her 20’s and one
female in her teens, who lived in British Columbia. In other words, they were ESL learners.
Their ages were in the range between 18 and 78. The participant who was exposed the
least to English was a female in her 30’s who had been in English-speaking countries for a
little more than two months in total. The most exposed participant was a female in her 30’s
who had been in British Columbia for about five years but lived in Toky6 when the
experiment was performed. Table 3.1 is the number of participants in each age group and

gender in JG1 and JG2.
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3?11?912 131.;111ber of participants in each group of age and gender in JG1 and JG2
JG1 JG2

Age Male Female Total Male Female Total

10-19 1 1 1 1

20-29 6 18 24 2 3

30-39 4 6 10 1 5 6

40-49 6 8 14 1 1

50-59 4 10 14

60-69 15 6 21

70-79 5 1 6 1 1

80-89 2 1 3

Total 42 51 93 3 9 12

Note. JG1 = monolingual native speakers of Japanese; JG2 = Japanese ESL learners

3.2 3 Written Stimulus
LBPIFIL ANV A4 —BAL KX A=z LR NAY A 4—m3—)L

/midzuhafibarwsi() [iserudzu  si:ferwudzuw baidza  si:fo:rw/24

The first part derives from the name of a character in a computer game, /midzwha/i
paruwsi:/, in which both [[i] and [si] occur, as mentioned in 2.4. Since this word is used only

by a certain young clientele of the computer game, most of the participants did not seem to
know it. In the stimulus, I changed /p/ in the original word into /b/ in order to avoid vowel
devoicing; /i/ before /p/ is likely to be devoiced due to the allophonic alternation that high
vowels between voiceless obstruents are devoiced in standard Japanese. The rest of it is

from the English tongue twister “She sells seashells by the seashore.” I changed it into my

24 Again, in this paper, I sometimes use the phonemic bracket / / for /si/ and /fi/ in Japanese in
order to clarify the difference between underlying representations and surface representations
because in surface representations, some phonetic variations appeared of both /si/ and /[1/.
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version of Katakana-English.?5 Since Katakana (the Japanese syllabary) has no way to

distinguish between /0/ and /z/, and /1/ and /1/, those distinctions disappeared, but the most
important distinction at issue, /s/ versus /f/, remained. The reason I chose it was that as
mentioned in 1.1, Fukushima, O’Connor, and Matsuzawa (2008) found that about 2,500 out
of 3,000 Japanese learners of English could not correctly distinguish between /s/ and /J/ in

this English tongue twister, and I wondered if Japanese speakers can distinguish those
consonants when this tongue twister is written with the Japanese orthography. Therefore,
I had the participants believe that this stimulus was completely Japanese. Fortunately,
most of the participants in JGs did not know this tongue twister. Consequently, the whole
part of this stimulus looked just like a set of nonsense words. In cases when a few of the
participants recognized that it was from the English tongue twister, I urged them not to
associate the stimulus with it.
3.2.4 Procedure

The participants read the sentence out loud twice and their reading was recorded
with an electrets condenser microphone, SONY ECM-MS908C using Praat set at 44100Hz,
and each recording was saved as a WAV file. Recording was done in a quiet room. I let the
participants practice a few times before recording if they wanted to. The judges picked the

better one of the two trials if one of the trials was incorrect or less clear.

25 The term “Katakana -English” is used in various aspects, such as phonology, morphology, and
semantics. In this paper, I use this term in the sense of pronunciation, and I define “Katakana-
English” as English commonly pronounced by Japanese EFL learners in the completely
Japanese phonological way. In my definition, Katakana-English words are not necessarily a
part of the Japanese vocabulary. Since Katakana English pronunciation often have gone
through complicated loanword adaptation processes, its pronunciation often may not be
predictable from the original English pronunciation. Katakana-English pronunciation also may
vary from individual to individual.
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3.2.6 Rating

There were three Japanese and one American judges. The Japanese judges had
different linguistic backgrounds: a male monolingual Japanese speaker in his 70’s, a female
Japanese speaker in her 30’s who had stayed in English-speaking countries for a few
months, and me. The American judge was a phonetically trained female in her 20’s. The
three Japanese judges listened to the recordings and discussed them to make the final
decision. Three of us perceptually judged if the participants properly distinguished
between [si] and [fi], as well as if their [si] had a detectible on-glide, like [swi] or [sui].26
When a sound was perceptually difficult to judge, I visually checked the spectrogram on
Praat. After that, the American judge and I listened to the recordings and discussed them
to make the revised final decision. The American judge perceptually judged if the
participants’ [s] and [J] were categorized as the English /s/ and /J/ (Eng/s/ and Eng//) by
English ears. We also judged if some of their [f] “could” be perceived as Eng/s/ and some of
their [s] “could” be Eng/sw/ or Eng/6/ by English ears. When facing difficult sounds to
transcribe, I asked another English-speaking phonetician. We stayed with the “could”-
assumption because we cannot draw a conclusion unless performing a perception test with
a number of native English speakers, and because there are phonetically no clear-cut
segment boundaries especially around the alveolar region.
3.2.6 Results and Discussion

All participants in both JG1 and JG2 clearly distinguished between /[i/ and /si/
regardless of the participant’s age. Recall that /f1/ occurred twice and /si/ occurred three

times in the stimulus. Only one male in his 40’s in JG1 and one female in her 30’s in JG2

26 The symbol [u] is the velar approximant, and [w] is the labial-velar approximant.
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pronounced one occasion of /si/ wrongly, but since all the other occasions were correctly
pronounced, the judges concluded that those participants simply made an accidental
mistake. This result contradicts the general belief that Japanese speakers cannot
distinguish between /J1/ and /si/ or that older speakers cannot distinguish between them.
Since the stimulus was a nonsense sentence and originated from a tongue twister, some
participants found it somewhat difficult, but still many of them pronounced it easily. This
indicates that Japanese speakers consider /[1/ and /si/ as two different entities. What is
interesting is that in the observation by Fukushima et al. (2008), over 80% of their

participants mixed up /f1/ and /si/ in the English tongue twister, while in contrast, in my
experiment, 100% of my participants correctly distinguished between /[1/ and /si/ in the
same tongue twister. In other words, Japanese speakers can distinguish between those
syllables in Japanese, but when it comes to the English contexts, they somehow get
confused. An experiment has been designed to examine this discrepancy, which is
introduced in Chapter Four.

Meanwhile, the quality of /si/ is very intriguing. In Experiment 1, 39 of the
participants in JG1 and five in JG2 tended to pronounce /si/ as [sui] or [swi] with on-glide.
For example, Figure 3.1 is the spectrogram of /si/ and /f1/ up to 5000 Hz produced by a male

in his 40’s who always pronounced on-glide. In the nucleus part of the /si/ syllable, F2

clearly goes up, which means the tongue moved from back to front. In contrast, the //1/
syllable shows no glide. Figure 3.2 is the spectrogram of /si/ and /f1/ produced by a male in

his 20’s who always pronounced pure [si] without glide. In the nucleus of his /si/ syllable,

F2 is in the steady state. Incidentally, [f] has high amplitude in the lower frequency region

than [s] does. This indicates that these speakers distinguished [s] and [f] in quality.
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Figure 3.2 [s] not followed by on-glide produced by a male in his 20’s

3.3 Experiment 2: Mimicking
3.3.1 Objective

In Experiment 1, participants might have been influenced by the orthography.
Recall that there are some variations in the ways of writing foreign originated sounds with
the Japanese orthography as mentioned in 2.3. It is possible that the orthography “A ¢” in
the stimulus in Experiment 1 was associated with the sound [si] for some people but was
associated with a different sound for others. To eliminate the orthographical influence,

Experiment 2 was designed with exclusive auditory stimulus.
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3.3.2 Participants
The participants were the same as those who participated in Experiment 1.
3.3.3 Sound Stimulus
/JiNga: no jo/f[1:/ and /siNga: no jossi:/

2

The first one means “A singer called ‘Yosshi.” The second one means “A singer

called ‘Yossi.” Incidentally, both /fiNga:/ and /siNga:/ mean “singer,” except [si] sounds

more fancy. The stimulus was pronounced by a monolingual Japanese female in her late
20’s who had received training on her Japanese pronunciation in announcer training
courses.?’” She was recorded reading the stimulus and instruction with an electrets
condenser microphone, SONY ECM-MS908C, with Praat set at 44100Hz and saved as a
WAV file.
3.3.4 Procedure

The participants listened to the stimulus and the instruction with headphones,
Pioneer SE-M390 (Frequency response: 5~29000Hz). After that, I orally demonstrated the
stimulus in order to make sure the participants understood it. Then, I let the participants
practice before recording if they wanted to. The participants were recorded pronouncing it
twice just as they did in Experiment 1. The recordings were judged in the same way as
Experiment 1. When the data were analyzed, correlation test was used to examine
correlations among variables.
3.3.6 Rating

The rating was done in the same way by the same judges as in Experiment 1.

27 She also explained, “The first one has a purely Japanese-like syllable [fil, while the second
one has a little fancy syllable [si].”
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3.3.6 Results and Discussion

The results show once again that all of the participants distinguished [si] and [Ji].28

The two participants who made an accidental mistake in Experiment 1 performed correctly
in Experiment 2. This time, many of them repeated the stimulus correctly with no difficulty,
while a few of them, especially participants who were 70 years old and older, had trouble in
memorizing it or were somewhat confused by this tongue twister-like stimulus. Some of
them even commented that they were visual learners and were not good at listening. Three
participants, two males in their 60’s and one female in her 80’s, in JG1 pronounced [siNga:
no jofSi:] which was supposed to be [siNga: no jossi:]. However, they still produced both [si]
and [fil. This implies some possibilities. Firstly, reading materials can be easier than
listening materials since in Experiment 2, the participants were required to not only
perceive and produce, but also memorize. Secondly, according to Masuda’s (2003) study on
perception of English consonants by Japanese EFL learners mentioned in 2.7, when the
target sound appeared word-initially, listeners had more chance to get correct answers.

In Experiment 2, 31 of the participants in JG1 and three in JG2 tended to pronounce
/si/ as [suil or [swil with on-glide. More interestingly, some individuals seemed to purposely
distinguish between pure [si] and the one with on-glide, which is discussed next.
3.3.7 Discussion of Experiments 1 and 2- /s1/ or /swi/

We judged the quality of [si] based on how native English speakers would categorize
it. As mentioned above, the judges just assumed whether native English speakers “could”

categorize it as the Eng/si/ or Eng/swi/. It is because the judges cannot draw a conclusion

28 In JG1, two male participants in their 20’s had Down’s syndrome, but they still distinguished
between [si] and [fi]. This can emphasize that [si] and [fi] are recognized differently by
Japanese speakers.
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regarding the sound qualities unless perception tests with native English speakers are
conducted.

As for [sil, 47 in JG1 and six in JG2 did not add detectable on-glide in both
Experiment 1 and 2; in other words, their [si] was categorized as Eng/si/. The other 46 in

JG1 and six in JG2 tended to pronounce [sui] or [swi] with on-glide, and occasionally even
almost two-mora-like [swi], which can be perceived as /swi/ or even /sui/ by native speakers

of English. The production of half of the participants had this characteristic. Recall that

TuZino (2008) stated that in the modern writing system, “A .t ” can be pronounced as either

[si] or [s¥il, although [si] or [s¥i] are not phonologically contrastive, as mentioned in 2.3.

Moreover, people who added on-glide can be divided into four types:

1. In the first type in which 19 of them were grouped, they quite randomly pronounced
either [si] or [swil. Interestingly, when the target was a one-mora syllable /si/, they
tended not to add on-glide while when the target was two-mora syllable /si:/, they
tended to add on-glide regardless of whether it was in Experiment 1 or 2.

2. In the second type in which 15 were grouped, they tended to pronounce [swil in
Experiment 1 (written stimulus) while they produced pure [si] in Experiment 2
(sound stimulus). This asymmetry may be due to the orthographical influence. As
explained in 2.2 and shown in Table 2.2, in the Japanese orthographical rules, a
small Hiragana or Katakanasymbol (Japanese syllabary) is not pronounced or

counted as one mora. Therefore, “f” in “A 1 ” is not supposed to be counted as a
mora; “A ¢ should be pronounced as [si] within one mora. However, as Matsuzaki

(1992) mentioned, in some particular foreign originated words in Japanese, people

sometimes over-generalize the rule that one symbol corresponded to one mora, and



49

consequently, they mix up a non-moraic small symbol with a one-mora large symbol.

In this case, those participants must have almost mixed up the small “1” with the
one-mora large “1” with a dilemma between the small one and the large one, and

ended up somewhere between no mora and one mora. In other words, they mixed up

“Z 47 [si] with “A A [sui] and ended up somewhere in between. In contrast, when

they were asked to simply imitate what they heard, they pronounced [si] without
being distracted by the orthography. That indicates that they actually own the [sil
syllable in their inventory but get easily distracted.

. The third type in which seven participants were grouped shows the opposite pattern
to the second group. They did not pronounce on-glide in Experiment 1 (written
stimulus) but did so in Experiment 2 (sound stimulus). Since in the Experiment 2
they were urged to make a clear difference between [[i] and [sil, they seemed to
overdo it. Or, because the narrator mentioned [fi] as a pure-Japanese-like way and
[si] as a “fancy” way, the participants tried to make a clear contrast by making a
Japanese-like sound and a fancy sound, instead of repeating what they actually
heard. In any case, they own the [si] sequence in their inventory but easily lean to
[sui] or [swi] when distracted by other factors, such as personal preferences.

. In the fourth type in which five were grouped, they always quite clearly added on-
glide and never pronounced pure [sil. A question here is whether they substituted
[si] with the two-mora [swil. Figure 3.3 shows the /si:f/ part from Experiment 1
produced by a male in his 60’s. In this phonetic context, the boundaries between the
consonants and vowels are clear. Since in Japanese two-mora vowels are usually

almost twice longer than one-mora vowels (Hirata, 2004), there should be [u] that is
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half the length of [i] if he pronounced /si:J/ as [swi:f]. However, Figure 3.3 shows the

categorical divisions based on the perceptual impression, in which the velarized
vocalic part is too short to be considered moraic. Based on the visual cues, the
steady state of F2 is more than three times longer than the curvy part. It is

considered as the glide [u], rather than the moraic [u]l. Some of the participants
occasionally pronounced two-mora-like [swil, but in most of the cases they
pronounced the glide [w]. Therefore, I conclude that they consider /si/ as a different

entity from /sui/.
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Figure 3.3. /si:[/ produced by a male in his 60’s

The next question is where this on-glide comes from. For example, according to
Matsuzaki’s (1993) paper, the syllables /da/, /6i/, /de/, and /do/ were already considered to be
phonotactically allowed in Japanese by most linguists. As well, in the writing system, these
syllables were included in the set of official syllables by the Ministry as mentioned with
Figure 2.1. It is not unusual that a two-mora sound eventually becomes a one-mora sound
when a foreign sound is mixed in Japanese. For instance, /¢icumu/ (film) and /geruto/ (felt)
were pronounced as /@micumu/ and /gue ruto/ respectively by older generations (Koizumi,
2003). These are the examples of two-mora (/oui/ and /¢we/) becoming one-mora (/¢pi/ and

/oe/). Matsuzaki (1992) showed some words that have a sound varying from one mora to
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two moras. One of the examples is “whi” in “whisky” which was imported to Japanese and
pronounced as either [wi (wi)] (one mora) or [wi] (two moras). Another interesting example
from Matsuzaki’s (1992) paper is “Sweden” where “Swe” can be pronounced as either [suwe:
(sume:)] or [swe:] in Japanese and there are infinite numbers of steps between [mwe: (ume:)]
and [we:] depending on speakers and occasions. Note that [wil and [we] have not yet been
unanimously admitted to be in the Japanese phonological system (Matsuzaki, 1993).

Considering this tendency of the Japanese language, it can be assumed that the
status of /si/ in Japanese is on the way from [sui] (two mora) to [si] (one mora), as well as
the fact that there are infinite steps between [si] and [swi] depending on speakers and
situations. The result that half of the participants pronounced pure [si] implies that about
50% of them have completed the 1-mora-to-2-mora process while the other 50% are still in
the process.
3.3.8 Discussion of Experiments 1 and 2 /s/ or /6/, //7, or /s/

We judged whether native English speakers “could” categorize their [s] and [f] as
Eng/s/, Eng/0/, or Eng///.

The sound [s] produced by seven of the participants sometimes could be categorized
as the English /68/. However, it was not completely Eng/6/, but difficult to be decided as /s/
or /0/. As well, [6]-like [s] only sometimes appears and the frequency of occurrence varies
from speaker to speaker. What is interesting is that despite the general belief that young
people tend to pronounce [0]-like [s], in my experiment, participants in their 60’s did it as
well. As the assumption of Inozuka, et al. (2009) mentioned in 2.6, this pronunciation is
probably a type of weakened version of [s]. In this paper, the judgement is based only on

whether native English speakers could categorize it as Eng/0/; therefore, actually more
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participants’ [s] might be different from the prototypical Japanese [s], but still categorized
as the Eng/s/ by native English speakers. Probably, [s] produced by the Japanese is not
likely to be completely categorized as Eng/6/ by English ears, but further perception tests
are required to verify my findings.

As for [f], in Experiment 1 (written stimulus), it can be categorized as Eng/J/ in most
of the cases. However, the word-initial [/] in Experiment 2 produced by 24 participants in
JG1 and three in JG2 1s difficult to be judged as either Eng/f/ or Eng/s/ unless they are
compared with the [s]s produced by the same speaker. Figure 3.4 is the spectrogram up to
8000Hz from one of the 24 participants in JG1 who pronounced [s]-like [f] in word-initial

but the clear [f] in the other environments in Experiment 2.
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Figure 3.4. Different qualities of [f] at word-initial and word-final produced by a male in his 40’s

In the first /f/, the energy does not quite spread to below 4000Hz. As mentioned in 2.6, the
energy of the Japanese /s/ (Jap/s/) concentrates around 4000Hz while that of Jap/J/ spreads

to the lower region; therefore, the beginning part sounds like [s] and it is gradually getting

closer to [J], which can be described as [sf]. In contrast, the word-medial / /2 part shows

steady frication. Actually, many of the participants, including those whose [f] can still be

29 In Japanese, a single consonant and a geminate consonant are phonemically distinct.
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categorized as Eng/J/ but not Eng/s/, showed a similar pattern. In detail, 19 of the 24
participants in JG1 and all of the three participants in JG2, who pronounced [s]-like [f] at
word-initial in Experiment 2, actually pronounced [sJ] that could be categorized as Eng/s/

by English ears. Interestingly, 13 of those 19 participants in JG1 and all of those three in
JG2 did not clearly show this characteristic in Experiment 1. One of the possible reasons is

that in the stimulus in Experiment 1, [/] does not appear sentence-initially and it was

pronounced inter-vocalically unless the participants read the stimulus in a choppy way.
Another possible reason is that written cues may have encouraged the participants to pay
more attention to each sound. The rest of the six participants out of the 19 also pronounced

[s/] in the second phrase in Experiment 1 although it is still closer to Eng/J/. In the
stimulus “A NI LNV A 4 =B X Ap—T xR RNAY Ag4—Tg—))7
phonologically transcribed as /midzwha/fibaruwsi(:) fi'serudzu si:ferudzu baidza si:fo:rw/, in
which the second phrase “>—% /L X” /fi:serudzu/ starts with /f/, many of the participants
made a pause before it, and this /J/ can be in the same environment as that of the word-

initial one in Experiment 2. Therefore, there is a tendency that those participants

pronounce post-pausal [f] as [sf]. The other five participants of the 24 in JG1 whose [[] can
be heard as Eng/s/ did not clearly show [sf] in the spectrogram, but the energy of their
word-initial [/] spreads relatively high in frequency compared to the other occasions of [J]
within the same speaker. The question is why they pronounced [sf] or [s]-like [J] in pre-

pausal position. It can be because their tongue moves from the neutral position to the front

part of the hard palate. Those who pronounced [s/] started to make frication before their
tongues got close enough to the hard palate. Although the word-initial [f] in the second

phrase of the stimulus in Experiment 1 is after a pause (midzwhafibaruwsi(:) [i'serudzw), the
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first phrase finishes in [i(:)] and their tongues were still close enough to the palate, which
made them less likely to pronounce [s/].
Another intriguing finding is that the word-initial [/] in Experiment 2 (sound

stimuli) produced by the last three participants, two in their 20’s and one in her teens in
JG1, are considered highly likely to be categorized as Eng/s/ by English ears, although their

/I was phonetically different from the same person’s /s/. For example, Figure 3.5 is the
comparison between post-pausal [[il and post-pausal [si] produced by a female in her late

20’s. The spectrogram is shown up to 6000Hz and there are spectral slices of 50

milliseconds (msec)® in the steady state portion of both [f] and [s]. The spectral slices were

smoothed by LPC smoothing set at five peaks.

30 According to Pan et al. (2004), there is a way to pick up 100msec of the fricative part, as
Ladefoged did (2003), but Pan et al. took only 50msec in case spectral patterns change within
the fricative. I followed Pan at al.’s way because the spectral patterns in the fricative do not
stay steady for 100msec in this case.
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Figure 3.5. The comparison between [#/i] and [#si] produced by a female in her 20’s whose [f] can be
categorized as Eng/s/

Beckman et al. (2009) mentioned that Jap/f/ and Jap/s/ can be separated in the centroid

(centre of mass of the distribution) and the onset of F2 of the following vowel. The centroid

of this participant’s /f/ is 7349Hz while that of her /s/ is 8514Hz calculated by Praat, which

may not be clearly different enough. However, Figure 3.5 shows a clearer difference; the

first peak in her /f/ appears around 5200Hz while the first peak in her /s/ appears around

8600Hz. As well, F2 onsets of the vowels following her /J/ and /s/ were measured at the
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closest 0 crossing from the first pulse by Praat. The onset of the vowel after /J/ shows
2791Hz and the middle of the vowel shows 2633Hz, while the onset of the vowel after /s/
shows 2550 and the middle of the vowel is 2681Hz. /f/ shows higher F2 onset as Beckman
et al. mentioned. Since both centroid and F2 onset show different patterns, the speaker
made a contrast even if both fricatives can be categorised as Eng/s/ by English ears. It
could be “covert contrast3!” for English ears. For Japanese ears, her [J] and [s] could still
sound phonologically distinctive based on my perceptual impression as a native Japanese
speaker, although I cannot draw a conclusion unless I perform perception tests. Other
occasions of [f] pronounced by these three participants, whose /J/ is close to Eng/s/, are also
sometimes more like Eng/s/ than Eng/[/, especially word-initially in Experiment 2. As it is
generally said that young Japanese speakers’ pronunciation of Jap/J/ is not clearly different
from Jap/s/, these three are good examples. Just like Inozuka et al.’s (2009) assumption
that [6]-like [s] is probably a type of weakened version of [s], [s]-like [[] is perhaps a
weakened version of [J] as well. At this moment, it is not clear whether the quality of their
/f11s an ESL/EFL issue or an issue within the Japanese language. Table 3.2 and 3.3 is the
summary of the quality of their [s] and [f]. The “target” column is the target sound in the
stimuli in both Experiment 1 and Experiment 2. “Production” is what the participants
produced being judged based on what native English speakers could perceive. In Table 3.2,
all the participants were put into either the [sil group or the [swil group. The [swil group is
divided into four groups: 1) those who randomly pronounced [wl], 2) those who pronounced

[w] only in Experiment 1 (written stimulus), 3) those who pronounced [w] only in

31 Covert contrast is an acoustically significant difference, which is not large enough to be
perceived reliably (Beckman, Edwards, & Yoneyama, 2003).
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Experiment 2 (sound stimulus), and 4) those who always pronounced [w].

Table 3.2
The summary of the quality of glide insertion
JG1 JG2
Target /s1/ Target /si/
Production [sil [swil [si] [swil
Ran- Only Only Al Ran- Only Only Al

Age (Gender) dom ExI Ex2 ways dom Exl Ex2 ways
10-19 (M)

(F) N=1 1 N=1 1
20-29 (M) N=6 3 1 1 1 N=1 1

(F) N=18 14 2 1 1 N=2 2
30-39 (M) N=4 2 N=1

(F) N=6 6 N=5 2 1 1 1
40-49 (M) N=6 2 1 2

(F) N=8 4 3 N=1 1
50-59 (M) N=4 1 1 2

(F) N=10 6 2 2
60-69 (M) N=15 3 8 1 3

(F) N=6 2 1 2 1
70-79 (M) N=5 2 2 1 N=1 1

(F) N=1 1
80-89 (M) N=2 1 1

(F) N=1 1

19 15 7 5 1 3 1 1

Total N=93 47 46 N=12 6 6

Note. All the participants are put in one of the categories. N = the number of the participants in
each age and gender group; (M) = male; (F) = female

Table 3.3 shows only the numbers of 1) those who sometimes pronounced [0]-like [s]

(indicated as “0i — si”), 2) those who pronounced [f] which was highly likely to be heard as
Eng/s/ at word-initial and as also a sound between [s] and [[] at other phonetic
environments (indicated as “almost si”), and 3) those who pronounced [sf] or [s]-like [f] pre-
dominantly at word-initial in Experiment 2 (indicated as “si — Ji wrd-int in Ex2’). Those

whose /[/ can be clearly categorized as Eng/J/ are not counted in Table 3.3.
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Table 3.3
The summary of the quality of the participants’ [s] and [/]
JG1 JG2
Target /s1/ 111/ 111/ /s1/ 111/ 111/
Production [6i] — [si]  almost  [sil — LJil [6i] — [si]  almost [si] — Lfil
[si] wrd-int [si] wrd-int

Age (Gender) in Ex2 in Ex2
10-19 (M)

(F) N=1 1 N=1
20-29 (M) N=6 1 1 N=1

(F) N=18 2 10 N=2
30-39 (M) N=4 N=1

(F) N=6 1 3 N=5 3
40-49 (M) N=6

(F) N=8 1 N=1
50-59 (M) N=4

(F) N=10 1
60-69 (M) N=15 3 4

(F) N=6 2 1
70-79 (M) N=5 1 N=1

(F) N=1 1
80-89 (M) N=2

(F) N=1

3 24 0 3

Total N=93 7 27 N=12 0 3

Note. Only the participants with these characteristics are put in this chart. N = the number of the
participants in each age and gender group; (M) = male; (F) = female
If it is assumed that the /si/ syllable in the Japanese language is in the process of

development from [si] to [swil, there could be a correlation between age and presence of on-

glide. 47 participants in JG1 and six participants in JG2 pronounced [sil, while 46 in JG1
and six in JG2 added on-glide regardless. The correlation between the two pronunciation
groups, the “si” group and the “swi” group, and eight age groups in JG1is r=0.29 (p <
0.005). The r value was calculated in Pearson by inputting the age group (10, 20, 30...) and
the pronunciation type (1 = si, 2 = swi) for each of 93 participants. If JG1 and JG2 are
combined, the correlation is still r=0.29 (p < 0.005). There is a weak correlation. Some

participants in their 10’s and 20’s had not completed the process from [suil to [si] yet,
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whereas some in their 60’s, 70’s and 80’s had already completed it. This sound shift seems
to be going so slowly that there is no clear-cut boundary between “younger generations” and
“older generations.” Another interesting point is the gender difference; more females
pronounced pure [si] than males. The correlation between gender and the pronunciation
type is 7= 0.31 (»p < 0.005). The variables are gender (1 = female, 2 = male) and the
pronunciation type (1 = si, 2 = swi). There is a moderate correlation. To sum up, more older
people insert glide than younger people, and more males insert glide than females.

There is no significant correlation between the age groups and whether the
participants pronounced [s] or [6]-like [s] (p > 0.1). The variables are the age group (10, 20,
30...) and the pronunciation type (1 = [0]-like [s], 2 = [s]). That in the combination of JG1
and JG2 is not significant, either (p> 0.1). Five of the seven participants who pronounced
[0]-like [s] pronounced [swil. Therefore, perhaps those who pronounce pure [si] tend not to
pronounce [0]-like [s].

Interestingly, the correlation between the generation groups and whether they

pronounced [f], somewhat [s]-like [f] at word-initial or quite [s]-like [J]is r=0.34 in JG1 (p
<0.001). The variables are the age group and the pronunciation type (1 = more [s]-like [f],
2 = somewhat [s]-like [f] at word-initial, 3 = [J]). The correlation is moderate. In fact, all of
the three participants who pronounced quite [s]-like [f] were in their teens or 20’s. As well,
11 of the 24 participants in JG1 who pronounced somewhat [s]-like [[] at word-initial were

in their 20’s. In particular, young females seem to have this tendency. If JG1 and JG2 are
combined, the correlation slightly drops to = 0.30 (p < 0.005). They might have been

influenced by the English post-alveolar [[] to some extent, but at this moment, I cannot

conclude if they easily change the quality of [f] from the Japanese lamino-alveolo-palatal
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fricative ([c]) to the English post-alveolar [f]. To sum up, more young females tend to
pronounce [s]-like [f] than the others.

As for the relationship between the presence of on-glide and the [s]-like [f], two of
the three participants in JG1 who pronounced quite [s]-like [] pronounced on-glide and the

other 1 pronounced pure [s]. In JG1, 10 of the 24 participants and in JG2, two of the three

participants who pronounced somewhat [s]-like [f] at word-initial pronounced on-glide,

whereas the other 14 in JG1 and one in JG2 pronounced pure [s]. Since these

characteristics are quite evenly distributed, [s]-like [/] and on-glide insertion seem to be

two different phenomena. Since phonological contrasts tend to be kept clear (Ono, 2003), I

speculated that those whose [f] is phonetically close to [s] would insert on-glide after [s] to
maintain the clear distinction between /si/ and /f1/, but it turned out wrong. As for the
relationship between [s]-like [f] and [6]-like [s], only one participant had both
characteristics. On the same basis, I also speculated that both /s/ and /f/ moved forward to
become [0]-like [s] and [s]-like [f] respectively in order to maintain the clear distinction
between these two phonemes. Or, if both [s]-like [f] and [0]-like [s] were weakened forms of
/f1 and /s/ respectively, people who weakened [f] might also weaken (or front) [s] and vice
versa. In terms of L2 acquisition, I conclude that those whose /f/ which can be perceived as

Eng/s/ do not necessarily pronounce /s/ which can be perceived as something between Eng/s/
and Eng/6/. In this paper, I have not dealt much with the quality of [s] unless it has a role
in a cross-linguistic issue, and whether my speculations are right or wrong is left to further

studies.
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3.4 Experiment 3: Listening
3.4.1 Objective
The purpose of Experiment 3 is to determine whether Japanese speakers can hear

the difference between Eng/si/ and Eng/fi/ in “non-English” contexts and whether Japanese

speakers can distinguish between those syllables better or worse than other syllables. The
participants listened to 11 nonsense words; six of them are monosyllabic and the other five
are disyllabic.
3.4.2 Participants

In Experiment 3, in addition to JG1 and JG2, another group (English Group or EG)
was added. EG consisted of 20 native speakers of North American English who were not
specializing in phonetics and phonology. One was from Hawaii living in Toky6 in Japan
and the others were Canadians living in British Columbia. Therefore, all 93 participants in
JG1 except for one male in his 20’s32 (92 participants in total), 12 participants in JG2, and
20 participants in EG were involved in Experiment 3. Table 3.4 is the number of
participants in each age group and gender in EG.

Table 3.4
The number of participants in each group of age and gender in EG

Age Male Female Total

10-19 1 3 4
20-29 6 1 7
30-39 2 2 4
40-49 2 2
50-59 1 1 2
60-69 1 1
Total 10 10 20

Note. EG = native speakers of English

32 As mentioned in footnote 28, two male participants in their 20’s in JG1 had Down’s syndrome.
The results of one of them in Experiment 3 were discarded.
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3.4.83 Verbal Stimuli

[bi:, ni:, d&i:, si, tit, Jif, nitbit, mitfi:, kittSi:, daidi:, pitsi]

The above stimuli were pronounced by a phonetically trained male native speaker of

Canadian English in his 20’s. My focus is on [si:] and [fi}], and the others are distracters

made from English phonemes that also exist in Japanese. The important point of the
Japanese writing system is that, as I showed in Table 2.2, some Chinese and other foreign
originated syllables are written with two symbols in Japanese. Therefore, the foreign

originated syllable [si] is usually written with two symbols “A .t ” while the native syllable
[Ji] is written with one symbol “*.” In order to have the participants get used to this

inconsistency, I mixed both syllables written with one symbol and those written with two
symbols in the stimuli. Namely, [di] and [ti] are written with two symbols and the other
distracters are written with one symbol. I randomized the first six monosyllabic stimuli
and the other five disyllabic stimuli, and ended up with this order above. I showed the
speaker those stimuli written with the English orthography in order to have him feel an

”»” < bR AN »”

English atmosphere: “bee,” “nee,” “jee,” “see,” “tee,

»” A1) »”

shee,” “neebee,” “meeshee,” “keechee,”

bA N3

“jeedee,” “peesee.” The speaker pronounced them with level tone in order to make them like
one of the accent patterns in Japanese, namely Hébangata or the non-accented-pattern, and
not unnatural as an English intonation pattern as well. In addition, Japanese pre-pausal
short vowels are typically followed by a glottal stop while pre-pausal long vowels typically
fade out gradually (Vance, 2008). Since the way of Japanese pre-pausal short vowels is not
natural in English, the speaker somewhat prolonged the vowel part in each stimulus in

order to have the Japanese participants perceive it as a long vowel. For example, the

stimulus [bi:] is intended to be like Jap/bi:/ with the non-accented-pattern as well as the
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Eng/bi/. Recording was done in the UVic Phonetics Lab with Luna 1.1 inch large diaphram
condenser microphone, M-Audio Firewire 410, with Praat set at 44100Hz. After the
recording, another phonetically trained female native speaker of American English checked
if those stimuli were properly pronounced, and she pointed out that the second stimulus
[ni‘] could be heard as [mi:]. In fact, over 40% of the participants in total, and over 50% in
JG1 misheard it as [mi:]. Therefore, I discarded this stimulus and checked the other 10
stimuli. Since the last five stimuli were disyllabic, there were 15 syllable-initial consonants

occurring. The sounds [f], [s], [bl, and [d3] occurred twice each, so there were 11 different

consonants.
3.4.4 Procedure

There were listening tasks, followed by a simple exit interview. In the listening part,
the Japanese listeners wrote down what they heard with the Japanese orthography and the
English-speaking listeners did it with the English orthography on the answer sheet. The
Japanese listeners were not notified that the stimuli were pronounced by a Canadian
person. It is because I tried to avoid other psychological factors that could affect their
responses, such as fear of a foreign language and over-generalization. Technically what
they did was to categorize each of those English consonants to one of the Japanese
consonants.

On the other hand, the native English speakers were notified that the stimuli were
basically nonsense English words. These English participants simply wrote down what
English consonant they heard without thinking about the meanings.

All the participants were allowed to listen to the stimuli as many times as they
wanted. This experiment was done with PowerPoint on a laptop, HP Pavilion dv2, and they

listened to the stimuli with headphones, Pioneer SE-M390 (Frequency response:



64

5~29000Hz). After the listening tasks were done, I examined [si:], [fi:], and other

distracters to determine the participants’ overall listening ability and tendencies of errors.
Their answers of vowels were ignored in this experiment.

In the exit interview, I asked the Japanese participants if they thought that the
stimuli were pronounced by a Japanese person or a non-Japanese person. The main
purpose of this question was to see how much the different qualities between Eng/J/ and the
Jap/f/ ([¢]) affect the recognition of Japanese-speaking people in such short stimuli. After
the question, they were notified that the stimuli were recorded by a Canadian.

What I had to be careful of here was that many scholars, such as Matsuzaki (1993)
and Miyauchi (1993), pointed out that the way of writing loanwords with Katakana
(Japanese syllabaries) is not clear, so that there can be a few variants for a single word. In
fact, for example, one of the stimuli, /si¥/, could be written in several different ways, such as

[N

“Z 4 —"and “Y 1 —" by the participants. Therefore, I encouraged them beforehand to
write “A ¢ —” to represent [si:] and “3—" to represent [[i:] in order to minimize the
possibility that their mistakes were due to the variations of the Japanese writing system
rather than due to their mishearing. Except for “A 4+ —” and “3 1 —,” the other sounds
should be quite straightforward despite some variations of the symbols. For example, both
“E—” and “E ¢ —” stand for [bi:] except the latter is not the standard way, or the
participants who wrote the latter type intended to describe phonetic details, such as the
transition part in the vowel or the like. The same is true for English orthography. For
example, both “see” and “cee” stand for [si:].

I analysed whether there was any difference between native Japanese speakers’ and

native English speakers’ performance, any correlation between the characteristics of their
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perception and error patterns of the perception, what phonetic or phonological factors cause
their errors, and so on. For the analyses, t-test and correlation test were used to examine
relationships among variables.
3.4.5 Results and Discussion

Table 3.5 to 3.11 show the stimuli the participants heard and their responses. Table

3.5 to 3.8 are the responses for [/] and [s]. Table 3.9 to 3.11 are for the other sounds in the

distracters where [d3i] and [bi] appeared twice and the others appeared only once.

Table 3.5
The results of /s/ and /J/ by 92 monolingual Japanese participants’responses (JG1)
Stimulus si Ji isi ifi
Response - % of correct responses s-96.7% J - 100% s-77.2% J -98.9%
(# of participants) (N=89) (N=92) (N=71) (N=91)
Response - % of responses J-3.3% J-22.8% s-1.1%
(# of participants) (N=3) (N=21) (N=1)
Table 3.6
The results of /s/ and /f/ by 12 Japanese ESL learners’responses (JG2)
Stimulus si Ji isi if1
Response - % of correct responses s - 100% J - 100% s-91.7% J -100%
(# of participants) (N=12) (N=12) (N=11) (N=12)
Response - % of responses J-8.3%
(# of participants) (N=1)
Table 3.7
The results of /s/ and /f7 by 104 Japanese participants’responses (the total of JG1 and JG2)
Stimulus si Ji isi ifi
Response - % of correct responses §-97.1% J - 100% s - 78.8% J-99.0%
(# of participants) (N=101) (N=104) (N=82) (N=103)
Response - % of responses J-2.9% J-21.2% s-1.0%

# of participants) (N=3) (N=22) (N=1)




Table 3.8

The results of /s/ and /f7 by 20 native North American English speakers’responses (EG)
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Stimulus Ji is1 ifi
Response - % of correct responses s - 100% J-85% s - 100% J - 90%
(# of participants) (N=20) (N=17) (N=20) (N=18)
Response - % of responses s-15% s-10%
(# of participants) (N=3) (N=2)

Table 3.9
The results of the other consonants by 92 monolingual Japanese participants’ responses (JG1)
Stimuli
d3il d3i2 1ibi bi idi pi ni mi itJ1 ki ti
ds ds b b d p n m tf k t
100% 95.7% 98.9% 97.8% 94.5% 84.8% 83.7% 77.2% 75.0% 73.9% 72.8%
920 (@) GG Vo @B (@ 7D (1) (9 68 (67
tf *v *v b ® m n I t tf
3.3% 1.1% 22% 2.2% 4.3% 16.3% 22.8% 14.1% 22.8% 19.6%
(3) (1) (2) (2) (4) (15 @1 @3 (@1 (@180
d Iy t s tS ts
1.1% 2.2% 3.3% 2.2% 1.1% 4.3%
(1) (2) (3) (2) (1) (4)
ds3 h ts b J
1.1%  3.3% 2.2% 1.1% 1.1%
(1) (3) (2) (1) (1)
b d3 NC Z
2.2% 2.2% 1.1% 1.1%
(2) 2 (1) (1)
s *b [ 3
1.1% 1.1% 1.1%
(1) (1) oY)
n * [
1.1% 1.1%
(1) (1)
*pJ
1.1%
(1)

Note. * = phonotactically not allowed or not standard in Japanese; NC = no consonant
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Table 3.10
The results of the other consonants by 12 ESL learners’ responses (JG2)
Stimuli
d3il d3i2 ibi bi idi itfi ni mi ki pi ti
d3 d3 b b d tf n m k p t
100% 100% 100% 100% 100% 100% 100% 91.7% 91.7% 83.3% 83.3%
1220 (12 @2 @2 02 @2 @2 (11) (11) (10) (10)
n d ® tf
8.3% 8.3% 8.3% 8.3%
(1) (1) (1) (1)
h ts
8.3% 8.3%
(1) (1)
Table 3.11
The results of the other consonants by 20 native North American English speakers’responses (EG)
Stimuli
ibi bi idi pi ti dzil  dai2 ki ni mi 1tJ1
b b d P t d3 d3 k n m tS
100% 100% 100% 100% 100% 95% 100% 90%  85% 80% 75%
200 @0 @) (@ (20 @9 (o 8 a7 a6 (15
d g m n J
5% 5% 15% 20% 25%
(1) (1) (3) (4) (5)
t
5%
(1)

Figure 3.6 shows the overall percentage of the correct responses by monolingual Japanese

speakers (JG1). If Japanese participants chose the Japanese counterpart consonant of the

English stimulus, it was counted as a correct response.
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100.00% —
90.00%
80.00%
70.00% —
60.00% —
50.00% —
40.00% —
30.00% —
20.00% —
10.00% —

0.00%

[i bi d3i di si pi ni mi 1fi ki ti

Figure 3.6. Monolingual Japanese participants’ responses (JG1)

Table 3.12 shows the mean scores of all the participants’ correct responses in each age and

gender group. The stimuli regarding [s] or [/] and those regarding the other consonants
were counted separately. The maximum score regarding [s] and [f] is 4 and that regarding
other consonants is 11 because [s] and [] occurred 4 times in total and the other consonants

occurred 11 times. Figure 3.7 shows the mean scores of only JG1.



Table 3.12
Mean scores in each age and gender group

JG1
92 monolingual JS 12 ESL learners Native Speakers
Mean Score Mean Score Mean Score Mean Score Mean Score Mean Score
of of Other of of Other of of Other
s-f Stimuli Stimuli s-J Stimuli Stimuli s-J Stimuli Stimuli
(out of 4) (out of 11) (out of 4) (out of 11) (out of 4) (out of 11)
10-19 M 4 11
F 4 10 4 10 4 10.33
total 4 10 4 10 4 10.5
20-29 M 3.8 9.8 4 11 4 10.17
F 3.94 10.06 4 11 4 11
total 3.91 10 4 11 4 10.29
30-39 M 4 9.5 3 10 3 10
F 3.83 10.16 4 10.8 3.5 10
total 3.9 9.9 3.83 10.67 3.25 10
40-49 M 3.33 9.85
F 4 10.5 4 10 4 11
total 3.71 10.21 4 10 4 11
50-59 M 3.5 9.25 4 10
F 3.8 10.3 4 10
total 3.71 10 4 10
60-69 M 3.67 8.8
F 3.67 9 2 9
total 3.67 8.86 2 9
70-79 M 3.2 7.8 4 9
F 4 8
total 3.33 7.83 4 9
80-89 M 3 8.5
F 3 6
total 3 7.67
overall M 3.56 9.05 3.67 10 3.8 10.2
F 3.86 9.95 4 10.67 3.7 10.3
overall 3.73 9.54 3.92 10.5 3.75 10.25

mean
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12
10 — ]
8 — —
B Mean Score of S-SH Stimuli
6 — (out of 4)
4 | O Mean Score of other Simuli
(out of 11)
2 |
0 |

10's 20's 30's 40's 50's 60's 70's 80's

Figure 3.7. The mean scores of monolingual Japanese participants (JG1)

Figure 3.8 is the scatter of the scores of both the stimuli regarding [s] and [f] (white circles)

and those regarding the other consonants (black circles) of each age group in JG1, JG2, and
EG. For example, in JG1, the maximum score regarding the other consonants by
participants in their 40’s is 11, while the minimum score is 9. As well, the maximum score
regarding the other consonants by participants in their 60’s is 11, while the minimum score
is 5. That means that the performance by participants in their 60’s varies more than that
by participants in their 40’s. The scores of participants in their 70’s vary from 6 to 10, and

none in this age group scored 7.
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Figure 3.8 The scatter of the scores of both the /// and /s/ stimuli and the other stimuli of each age
group in JG1, JG2 and EG

Table 3.5, 3.6, and 3.7 indicate that Japanese speakers are competent at recognizing [si:]
and [[i:] in word-initial position. The most notable result is that all the Japanese
participants in JG1 and JG2 correctly listened to [fi:] in word-initial position 100% of the
time, and in word-medial position only one out of 92 monolingual participants confused [Ji:]
as [si:] but all the others got the right answer. In other words, Japanese participants
correctly perceived these phonemes more than 99% of the time. More surprisingly,
Japanese participants performed with [[i:] better than native English speakers did. These
results contradict some previous studies mentioned in 2.7. Even more surprisingly, three
out of 92 in JG1 and none in JG2, that is three out of 104 participants in total, confused [si:]
with [[i:] in word-initial position. In other words, 97.1% of the Japanese participants
correctly recognized [si]. Even in JG1, still 96.7% of the participants correctly recognized
word-initial [si:]. Among the 11 consonants, it is in 4th place after [[i:], [bi:] and [d3i:]. This
unexpectedly high percentage also completely contradicts the previous studies in 2.7. It

seems to be generally believed that /s/ always appears as [/] before [i] in Japanese, so that

Japanese learners of English have difficulty in [s] before high front vowels, but these
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results cannot be explained by the general belief. However, in word-medial position, the
percentage of [si:] abruptly dropped to 77.2% among JG1 and 91.7% among JG2. Still, the
overall percentages of [si:], as shown in Figure 3.6, is better than consonants with the
features of nasals, voiceless affricates, and voiceless stops. This indicates that

pronunciation problems with other phonemes than [[i:] and [si:] can be even more

pronounced. Nonetheless, one cannot ignore that the 77.2% low score with the word medial
phonemes and the notable difference between word-initial and word-medial positions.
During the experiment, a few participants seemed not to be able to immediately decide
whether [s] in the [pi‘si:] stimulus should be categorized as Jap/s/ or Jap/J/ and ended up
choosing /f/ after thinking. This implies that [s] in the [si‘] stimulus is more clearly
resembling Jap/s/ while [s] in the [pi:si:] stimulus is closer to the phoneme boundary for
Japanese ears. As to why there is this difference, several explanations could be given.

The first possibility is whether [s] occurs word-initially or word-medially. This
finding is the same as found in Masuda’s (2003) experiment in which the participants also
performed better in word-initial position.

The second possibility is the sound quality of [s] which is different between the [si:]
stimulus and the [pi:si:] stimulus. Figure 3.9 (the [si:] stimulus) and Figure 3.10 (the

[pi:sic] stimulus) show the difference.
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Figure 3.9. The [si] stimulus
Note. 3 out of 104 Japanese participants recognized this as [[i:].
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Figure 3.10. The [si:] part in the [pi‘si:] stimulus
Note. 22 out of 104 Japanese participants recognized this as [[i:].

In Figure 3.10 the fricative part spreads out to the lower region while this does not happen
in Figure 3.9. I selected 100msec from [s] in both stimuli. The centroid of it in the [si:]
stimulus is 8929Hz, while that in the [pi‘si] stimulus is 7626Hz, calculated by Praat. As I

mentioned in 2.6 with Figure 2.4, the centroid of Jap/J/ (actually [c]) is higher in frequency
than that of Eng/f/. As well, as mentioned in 3.3.8, centroid is one of the two factors that
can separate Jap/J/ and Jap/s/; the other factor is F2 onset of the following vowel. Therefore,

when the fricative [s] comes a little lower, some Japanese participants categorized it as
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Jap/J/ rather than Jap/s/. Incidentally, in Experiments 1 and 2, the female Japanese judge

in her 30’s also sometimes found it difficult to decide if the participant’s production should

be categorized as /f/ or /s/ when the other judge and I categorized it as perfect /s/. This
indicates that the categorization of those 21 participants who answered /f/ for the [pi:si:]
stimulus is leaning more toward /J/ than the categorization of those who answered /s/.
Moreover, all three participants who categorized the [si:] stimulus (Figure 3.9) as /fi:/ also
categorized the [si] part in the [pisi:] stimulus (Figure 3.10) as /fi:/. Figure 3.11 is a brief

comparison of the continuum of the relevant speech sounds and their boundaries.

/sl 1f1
_____________ >
fligher centroid boundaryA lower centroid
lower F2 onset higher F2 onset
s/ 1f1
_____________________ >
higher centroid bounraryB lower centroid
lower F2 onset higher F2 onset
Is/ 1J1
______________________________ >
Eigher centroid boundaryC lower centroid
lower F2 onset higher F2 onset

Figure 3.11. The continuum of the relevant speech sounds and their boundaries

A good example of different phoneme boundaries is Voice Onset Time used in voiced and
voiceless stops produced and perceived by French and English-speaking people. Although
both English and French have /t/ and /d/, the sound that may be categorized as /d/ by

English ears may be categorized as /t/ by French ears because of different voice onset time
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(VOT) (Grenon, 2008). Likewise, phoneme boundaries between /s/ and /f/ must be different

between English and Japanese in centroid and F2 onset of the following vowel. Of course
there are individual variants among speakers of the same language.

In addition to centroid, transition between the two [si:] syllables could also have
affected the perception. In English, the so-called monophthongs display considerable
vowel-intrinsic spectral, whereas in Japanese both short and long vowels are produced as
pure monophthongs (Akahane-Yamada, et al. 2001). Japanese speakers are so used to pure
monophthongs that they could be sensitive to vowel-intrinsic spectral change. In fact, a
comparison of F2 in both Figure 3.9 and 3.10 shows that F2 in Figure 3.9 curves more.
Vowel-intrinsic spectral change could affect the participants’ perception. I also looked at
each value of F2s and F3s on the 1st, 5th, 10th, and 15th pulse in both [si:] syllables by
using Formant Listing on Praat. The measured point on each pulse was the nearest 0
crossing from the highest spike. According to Akiyama (2009), in Japanese, the most
preferable speech speed is eight moras per second; in other words, one mora in about 0.125
second. The duration of those 15 pulses in both [si] syllables is nearly 0.125 second, which

should be long enough to be recognized. Table 3.13 shows each value of F2 and F3.

Table 3.13
Each value of F2 and F3 in the [si‘] stimulus and the [si:] part in the [pisi:] stimulus
1st 5th loth 15th
[si:] F2 1909(Hz) 2047 2161 2249
F3 2392 2619 2700 2761
[pitsic]  F2 2052 2217 2227 2256
F3 2494 2765 2829 2828

The higher F2 onset in the [pi:si:] stimulus could have affected the participants’ perception.
When [s] is sandwiched between [il’s, it is likely to be articulated closer to the palate

influenced by both [il’s. As well, in the [si] stimulus, both F2 and F3 kept going up from
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the 1st to 15th pulses, while in the [pi:si:] stimulus, they rise abruptly only from the 1st
pulse to the 5th pulse, but after that they are quite stable. Therefore, the transition in the
[si:] stimulus could be detectable for Japanese ears. As well, both F2 and F3 in the [si‘]
stimulus start from over 100Hz lower than those in the [pisi:] stimulus and end up at the
more resembling values of frequency. For the participants who pronounced [sui] or [swil,
the presence of the glide could be one of the cues for the distinction between /si/ and /J1/.
They could have recognized the transition in the [si:] stimulus as a glide and categorized
the stimulus as /si/, while the transition in the [pi‘si:] stimulus was not long enough to be
recognized as a glide and they leaned more toward /fi:/. In fact, among the 22 participants
who categorized the [si:] in the [pisi:] stimulus as /[i/, 16 (72.7%) of them pronounced on-
glide and six (27.3%) of them always pronounced [si]. On the other hand, among the 82
participants who categorized the [si:] in the [pi:si:] stimulus as /sii/, 35 (42.7%) of them
pronounced [suil or [swil while 47 (57.3%) of them always pronounced [sil; the ratio is
reversed. It seems those who pronounced on-glide were likely to hear /[1:/ when there was a

less detectable transition. In short, the audibility of the transition can be one of the cues

for distinguishing between /[i/ and /si/ for some Japanese speakers. The combination of

lower centroid and a more audible transition, or higher F2 onset, can be considered to make
the participants hear Jap/J/.
Table 3.14

The relationship between the probability that [si:] with small transition is categorized as //i/ or /si/
and the probalility of occurence of on-glide

Perception Production
22 participants who categorized [si:] in the [sui] or [swil - 16 (72.7%)
[pi:si:] stimulus as /fi/ [si] - 6 (27.3%)
82 participants who categorized [si:] in the [suil] or [swil — 35 (42.7%)

[pi:si:] stimulus as /si:/ [si] - 47 (57.3%)
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The third possibility, in addition to the positional difference and the phonetic sound
quality, could simply be physiological hearing differences. Older participants may have
worse hearing than the younger participants. In Figure 3.7 and 3.8, the scores of both [si:]
and [[fi:] stimuli and the other consonant stimuli go down after the age of 60. I could also
speculate that people who made errors in the stimuli regarding [si:] and [[i:] were also
likely to make errors in the other consonant stimuli because their physiological hearing was
not as good as those who did not make errors regardless of their age. The relationship
between physiological hearing and L2 sound recognition may be a future study topic.

The fourth possibility could be that some people tended to pay less attention to
details, less interested in pronunciation, are less like auditory learners, and so on. In other
words, if those people made errors in both stimuli, there may be a difference from those who
made fewer errors in sound recognition skills. Of course, that does not mean that those
who made more errors are not good language learners. Table 3.15 shows the comparison
between the mean scores of the other consonant stimuli by 23 participants who incorrectly

categorized either stimuli regarding [si:] and [[i:] at least once, and the 81 participants who

got correct responses for all the four [si:]-[[i:] stimuli.

Table 3.15
The mean scores of the other consonant stimuli (the maximum score is 11)
Mean
23 participants who incorrectly categorized 9.39
the [si:]-[fi:] stimuli at least once
81 participants who correctly categorized all 9.73

the [si:]-[Ji:] stimuli

Those who categorized the [si:]-[fi:] stimuli correctly seem to perform slightly better with

the other stimuli; the difference of the mean values is 0.34. However, the difference of the

scores is not significant based on the analysis with two sample t-test with unequal
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variances (p> 0.1). As well, the correlation between the scores of the [si:]-[[i}] stimuli (the

maximum is four) and those of the other stimuli (the maximum is 11) is not significant,
either (p > 0.1). Therefore, this hypothesis does not seem plausible; those who have trouble

with [si}] and [fi}] do not necessarily have trouble with other consonants, while those who
have trouble with other consonants do not necessarily have trouble with [si:] and [fi:]. In
fact, six of the 22 participants who incorrectly answered /[i/ for the [pi‘si:] stimulus

answered all the other distracters correctly, and another six of the 22 made only 1 error
with the distracters. More than half of them did well with the distracters. The difference

of their categorization regarding [si:] and [fi:] is probably from different causes than those

of the other consonant stimuli. The frequency of the energy and transition seem to be a
more trustworthy cue than their overall sound recognition skill. Again, note that the words
“correct” and “Incorrect” here are used in the criteria of whether their responses and the
Japanese counterparts of the stimuli matched or not.

Finally, there could be some non-phonetic factors. For example, although I urged

them to write “A ¢ ” for [sil, there might still be some possibility of the influence by the

inconsistency of the symbol-sound correspondence in Japanese. In other words, a few of
them actually might have perceived correctly but wrote wrongly. As well, one of our judges
pointed out that some participants might have associated the [pi:si:] stimulus with the
Japanese words /pi: i/ (PC, computer) and were inclined to answer /[i:/.

To sum up, I can assume that the factors below made the Japanese participants
categorize differently. The combination of centroid and audibility of the transition of F2
onset is especially considered to be influential.

o Word-initial or word-medial position
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¢ Frequency of the centroid in the fricative

e Audibility of transition or F2 onset of the following vowel
3.4.6 Comparison with Native English Speakers

What is intriguing is that native English speakers also confuse /s/ and // as it is
shown in Table 3.8. Therefore, the belief that the /s/ and /f/ confusion is a major weakness
of Japanese ESL/EFL learners is not empirically substantiated. However, there is a
noticeable difference between the Japanese and English speakers’ error patterns. While the
Japanese participants almost always categorized [f] as /J/ but occasionally categorized [s]
as /f/, the English-speaking participants always categorized [s] as /s/ but occasionally
categorized [[] as /s/. In other words, the native speakers of Japanese are biased toward /J/;
in contrast, the native speakers of English are biased toward /s/. As mentioned in 2.6,
Beckman et al. (2009) stated that adult English listeners accept a wider range of centroid
for /s/ than adult Japanese listeners. Therefore, this cross-linguistic difference of the
phoneme boundary between /f/ and /s/ is quite understandable. In Figure 3.11, I could
roughly pinpoint that native speakers of English have boundary C, native speakers of
Japanese generally have boundary B, and the Japanese participants who categorized [s] as
/J7in this experiment have boundary A. Only one Japanese monolingual female participant
in her 50’s in JG1 categorized one of the [[i] stimulus (word-medial) as /si:/ and always
categorized [s] as /s/. In the production tasks, she produced pure [si] with no glide, as well.
Perhaps her boundary is closer to the English speakers’ although she had not lived in an
English-speaking country.
One more important point is that the Japanese participants had the most trouble

with [ti:] as it is shown in Table 3.9, 3.10, and Figure 3.6, while the English-speaking
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participants perfectly recognized it as it is shown in Table 3.11. The boundary between
voiced stops and voiceless stops is decided by VOT as well as tenseness of the lips or tongue;
in voiceless stops, muscles get tenser. In Japanese, word-initial voiceless stops typically
have VOTSs in between those for prototypical voiceless unaspirated stops and prototypical
voiceless aspirated stops in other languages (Vance, 2008). In Japanese consonants,
muscles are generally less tense than in English consonants (Inozuka, et al., 2009).
Therefore, the phonological boundary between voiced and voiceless stops should be different
between English and Japanese. In fact, the Japanese participants had much more trouble
with English voiceless stops than their voiced counterparts.33 According to the results of
this study, acquiring the boundary between voiced and voiceless stops in English seems to

be more problematic for Japanese speakers than acquiring the boundary between /s/ and /J/

in English. Moreover, in terms of place of articulation, Jap/t/ is lamino-alveolar, which
means that the front of the tongue comes in contact with the alveolar ridge while Eng/t/ is
apico-alveolar (Koizumi, 2003; Vance, 2008). The difference in place of articulation makes
Eng/t/ difficult to recognize for Japanese speakers. Interestingly, the voiced counterpart
[di:] stimulus was easily recognized by the Japanese participants. Since Eng/t/ has longer
VOT and more tenseness, these characteristics may make the difference of the place more
notable and the Japanese participants did not perceive Eng/t/ as Jap/t/. The point here is
that the more infamous Eng/si/ is actually less problematic than the less infamous Eng/ti/.

Both Japanese and English participants’ performance on [m], [n], and [tS] is
relatively poor; JG1 scored 77.2% for [ml], 83.7% for [n], and 75% for [tS], whereas EG scored

80% for [ml], 85% for [nl, and 75% for [tS], as shown in Table 3.9 and 3.11. The fact that

33 Since my focus was on [s] and [f], stops were made just as distracters. I did not make any
stimuli with [g].
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speakers of two languages have the same characteristics probably cannot be considered as a
cross-linguistic issue, and I will leave it for future studies.
3.4.7 FExit Interview

After the listening tasks, the Japanese participants were orally asked whether they
thought the stimuli were pronounced by a Japanese person or a non-Japanese person. The

main purpose is to find out whether the quality of Eng/J/ sounds foreign to Japanese ears.
If it does, acquisition of Eng/[/ should be considered relatively important. 67 in JG1 and

eight in JG2 thought that the speaker was not Japanese, while 25 in JG1 and four in JG2
thought that he was Japanese. Some of them could not really judge it, but they commented
that if they had only two possibilities to choose from, they would answer “non- Japanese.”
Despite all my arrangements for making the English verbal stimuli fit in the Japanese
phonology as much as possible, 72.1% of the Japanese participants suspected that the
stimuli were recorded not by a Japanese speaker. Since the speaker is a phonetician, he
pronounced the stimuli very clearly so that the characteristics of English may have stood
out. The participants were not required to tell the reason, but 38 participants in JG1 and
six in JG2 commented why they thought the speaker was not a Japanese person. The
others did not comment, or said that they could not explain why. Two in JG1 and one in
JG2 gave two different comments, so there are 40 comments from JG1 and six comments

from JG2. Their comments are organized in Table 3.16.
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Table 3.16
Reasons why they thought that the stimuli were recorded by a non-Japanese person
N of
participants Reasons why they thought that the stimuli were recorded by a non-Japanese
7 2 His voice quality is not like a Japanese person’s. His voice is thicker, lower, or less
sharp.
6 1 The vowel quality is different; there is a small vowel. For example, the stimuli
[bi:], [pi:], and [fi:] sound like [bui:], [pwi:], and [fii:] respectively, and so on.
5 2 It i1s somewhat difficult to exactly transcribe with the Japanese orthography or to
exactly categorize as Japanese sounds.
3 0  The consonants are different. The consonants are clear and easy to hear. The
consonants are long; for example, the stimuli [mi:] and [ni‘] sound like [mmi:] and
[nni:] respectively.3+
3 0  The intonation is not like Japanese. Perhaps in Japanese the ending usually falls
down.
3 0  Each sound is clear or beautiful.
2 1 [si:] and [ti] sound different from those in Japanese. (They did not explain how
different.)
2 0  [si:] sounds foreign. He is good with [si:], like a CD of English pronunciation
material.
2 0  The 1-syllable stimuli sound like Japanese, but the 2-syllable stimuli sound
foreign.
1 0  Heis good with Yoon.?
1 0 T used to record voice as my job, so I can tell the difference between Japanese
speakers and non-Japanese speakers.
1 0  His voice goes strong and weak.
1 0  Japanese should sound stickier.
1 0  His pronunciation is nasal.

34 Since length of consonants is phonemic in Japanese, Japanese speakers may be sensitive to it.
35 See footnote 9.
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1 0 I associated the stimulus [ni:] with the English word “knee.”

1 0 It sounds like he is a foreign person who is proficient at Japanese.

The most commonly reported reason was that his voice quality was not like a Japanese
person. Wilson (2006) pointed out that each language has its “underlying or default
posture” or “articulatory setting” (p.1). One of the innovative English pronunciation
teaching materials in Japan written by Uekawa (2007) mentioned that English sounds
come more from the throat than Japanese sounds. In linguistic terms, he mentioned
lowered larynx voice; he pointed out language-specific laryngeal settings. People in general
(especially non-musical people) tend to express “low voice” or “high voice” based on
formants, rather than fundamental frequency (Teshigawara, 2010). Some of the
participants expressed that the man who pronounced the stimuli had a low voice, which
actually must have meant that his default laryngeal position is perhaps lower than that of
typical Japanese speakers so that the formants are lower. The second most commonly
reported reason was that his vowels sounded like two sounds. What they call “a small
vowel” probably means “transition” in a linguistic term. This can be interpreted that
Japanese ears are so used to pure monophthongs that they are quite sensitive to the quality
change within a vowel. Two in JG1 and one in JG2 named specific stimuli, [si:] and [ti:],
and two in JG1 named [si]. As well, one in JG1 pointed out “Yéon” which are namely [si:],
[ti’], and [di] in the stimuli. They did not tell in what way the stimuli sounded foreign.
Perhaps that is phonetic differences, such as aspiration in [t], no clear glide insertion in [si:],
transition in the vowel part, and so on. Or perhaps these syllables appear only in foreign
originated words in Japanese and the participants simply associated them with a foreign

person. Contrary to my prediction, none of them pointed out the quality of [f]. That
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indicates that in those short stimuli, the English-like vowel quality and the English-like

laryngeal setting seem much more salient than the difference between Eng/J/ and Jap/J/ for

Japanese ears, at least at the conscious level. Therefore, I argue that although

pronunciation textbooks in Japan often mention the sound quality of Eng/f/ and Jap///,

such a mention might be beyond beginner learners’ understanding if this difference is
perceptually not salient enough to Japanese ears.

Incidentally, one participant in JG2 guessed that the speaker was a Japanese who
pretended to be a foreigner. Some of the other participants who thought that the stimuli
were recorded by a Japanese person commented that those stimuli were clear and easy to
hear.

3.4.8 Other Comparisons

According to Table 3.12, in comparison between JG1 and JG2, JG2 performed better.
Since no participants in JG2 were in their 50’s, 60’s, and 80’s, I compared the participants
in JG1 in their teens, 20’s, 30’s, 40’s and 70’s with those in JG2 by using two sample t-test
with unequal variances. Interestingly, JG2 performed significantly better with the stimuli
with other consonants than [s] and [J] than JG1 did (p < 0.01). It can be because JG2 were
more used to the English phoneme boundaries and were less confused. On the other hand,
the overall scores of the [s] and [Jf] stimuli were not significantly different between JG1 and
JG2 (p> 0.1). However, in word-medial position, only 77.2% of the participants in JG1
correctly perceived [si:] while 91.7% of the participants in JG2 correctly perceived it. It may
be because JG2 were more used to the English phoneme boundaries between /s/ and //J/.

Another comparison is the gender difference. According to Table 3.12, females

usually performed better than males within the same age group. However, in JG1, when



the differences between means for both the stimuli regarding [s] and [f] and those with

other consonants within each age group were analyzed by using two sample t-test with
unequal variances, there were no significant differences found3é (p> 0.1 in all the age
groups). In JG2 and EG, I combined all the age groups because some age groups did not
have sufficient participants and used t-test. The gender differences in both JG2 and EG
were not significant (p> 0.1 in JG2 and EG).
3.5.  Conclusion

Despite the general belief that Japanese ESL learners cannot distinguish between

[s] and [S] before high front vowels, in both production and perception, Japanese speakers
clearly recognize [si] and [[i] as two different entities regardless of their age and gender.

Although the sample size 93 + 12 may not be big enough to generalize, it is worthy of

serious attention that all the participants have distinguished [si] and [Ji] with no

exceptions so far. As well, the fact that there are some scholars who accept /si/ in the
Japanese phonological system cannot be ignored. I could say that the results are valid.
More surprisingly, [[il produced by an English native speaker was perceived more
accurately by both monolingual Japanese speakers and Japanese ESL learners than by
native English speakers. When the Japanese participants saw the written material, they
were less confused by the tongue-twister-like stimulus than when they heard the sound
material. On the other hand, although both English-speaking people and Japanese-
speaking people recognize these sounds as different entities, the phoneme boundary is

different between English and Japanese. Specifically, English-speaking people categorize

36 Teens and 20’s were combined, so were 70’s and 80’s because there was only one female in
teens, 70’s and 80’s.
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wider range of sound as /s/ than Japanese-speaking people do. Especially, word-initial [f]

produced by some Japanese speakers could be categorized as Eng/s/ or somewhere between
Eng/s/ and Eng/[/ by English ears. /J/ produced by a few Japanese participants, especially
young females, was quite close to [s] while still retaining the contrast from /s/. Whether
this characteristic is an issue within Japanese or that regarding ESL/EFL is a question for
the future. As for perception, Eng/s/ in the #_i context was perceived as Jap/s/ 97.1% of the
time and as Jap/J/ 2.9% of the time by the Japanese participants, while Eng/s/ in the 1_i
context was perceived as Jap/s/ 78.8% of the time and as Jap/J/ 21.2% of the time. This
asymmetry is probably due to different centroid of the fricative and audibility of transition
or F2 onset of the following vowel. However, this perceptual difference in comparison with
English-speaking people is still less problematic than the English voiceless stops, especially
/t/. Another difference from English is that about 50% of the Japanese participants

sometimes or always add on-glide in the [si] syllable, like [sui] or [swil, while they
pronounce pure [[i] with no glide inserted. Age or gender and this tendency seem to have a
weak correlation; older people are slightly more likely to add on-glide, and males are also
slightly more likely to add on-glide. When a new mora is fixed in the Japanese phonological
system, the process from two moras to one mora is often seen. For example, /0i1/ started

from [¢uil and eventually became [¢il. Since [sil has not been fully accepted in the Japanese
phonological inventory by many linguists, those 50% of the Japanese participants are
somewhere between [suil and [si] while the others have already completed the process and
pronounce pure [si]. Since a few of them very strongly pronounced the glide, it needs to be
examined whether there might be a possibility that they find it difficult to distinguish

between Eng/s/ and Eng/sw/ before high front vowels, such as “seat” vs. “sweet” and “sift” vs.
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“swift,” rather than “seat” vs. “sheet” and “sift” vs. “shift.” For further studies, it is needed
to examine how native Japanese-speaking people and native English-speaking people

perceive some characteristic sounds produced by Japanese speakers, such as [sil-like /[i/,

[swil-like /si/, and so on.
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Chapter Four

EXPERIMENT B: [si] AND [fil IN ENGLISH CONTEXTS

4.1 Research Question

The study in Chapter Three shows that Japanese speakers can distinguish between
[s] and [J] before the high front vowel [i] in the Japanese contexts in both production and
perception. Recall that in Fukushima, et al.’s (2008), over 80% of Japanese learners of
English cannot correctly distinguish between those two sounds in the English contexts. If
Japanese speakers can produce and perceive the difference between [si] and [[i], what then
would be the sources of Japanese speakers’ challenges in mastering the distinction in their
English production?

To support the issue of [si] and [[i], I will also examine whether Japanese ESL
learners can pronounce the English diphthongs /ei/ (Eng/ei/) and /ou/ (Eng/ou/) as in “able”
and “hope” respectively. Thayne (2009) pointed out Eng/ei/ and Eng/ou/ as problematic
vowels for Japanese ESL learners. On the other hand, according to Vance (2008), /ei/ and
/ow/ exist in Japanese. Jap/ei/ and Jap/ow/ can be the counterparts of Eng/ei/ and Eng/ou/. If
Japanese speakers produce and perceive /ei/ and /ow/ in the Japanese contexts, what then
would be the sources of Japanese speakers’ challenges in mastering Eng/ei/ and Eng/ou/ in
their English production? Is the issue regarding /ei/ and /ou/ triggered by the same sources
as the issue of [si] and [[i]?

4.2  Prediction

It is well known that a second language learner tends to transfer L1 constraints to

L2 and may end up with the L1 constraint in his or her inter-language (IL) (Gass &

Selinker, 2009). Since IL varies from learner to learner, the constraint ranking may also
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vary. Figure 4.1 provides an example of possible L1 interference errors by a Japanese

learner of English who pronounces “read” as [1i:du]. T use the tableau of the theoretical

instrument from Optimality Theory, which can be illustrated as follows; the candidate (c) is

optimal.
: L1 Phonological Constraints
Target in L2: Ident-10 No Coda *1
/1itd/ “read” (1) . (Obstruent)
a. J1:d *| *
b. ridu *|
c. = Jidu *

Figure 4.1. An example of the process of a Japanese ESL learner’s pronunciation error in IL
Note. Ident-1I0 = All the segments in input are identical to those in output; No Coda (Obstruent) =
Obstruents, such as [d] and [k], cannot occur in coda position; *1 = [1] is not allowed; * = the
candidate violates the constraint (When there are two symbols of *, the constraint is violated
twice.); ! = the candidate is not optimal; = = the candidate is optimal.

However, a learner may make an error in the way of Figure 4.1 only when the learner
knows exactly what the target is and when he or she attempts to pronounce the target.

Some L2 learners may not know the proper target sounds. Based on Fraser (in press) and

Nogita (2010), I hypothesize that Japanese ESL learners who confuse [s] and [J] do not
know when to pronounce [s] and [f]. From my experience as an EFL learner,

aforementioned Katakana-English pronunciation is predominantly used in Japan, and the

process of Japanese ESL learners’ errors may go through the processes shown in Figure 4.2.
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Stereotypical L2 Flavours
Katakana English: [do] sounds Japanese. The more rhotacized,
/ri:do/ “read” [du] is more exotic.37 | the more English-like.
a. Jitdo *| wkE
b. ridu *kkk|
c. = Jidu ek

Figure 4.2. A process of a Japanese ESL learner’s pronunciation error in IL based on my hypothesis
Note. [do] sounds Japanese. [du] is more exotic. = [do] must be changed to [du]; The more rhotacized,
the more English-like. = All the segments in output must be [1]; * = the candidate violates the
constraint (When there are two symbols of *, the constraint is violated twice and so on.); ! = the
candidate is not optimal; = = the candidate is optimal.

Between Figure 4.1 and 4.2, although the outputs happen to be the same, the processes are
completely different. Perhaps “Stereotypical L2 flavours” can also be considered as
personal preferences of certain language-specific phonetic characteristics. Therefore, the
major difference between Figure 4.1 and 4.2 is that Figure 4.2 starts from L1 and does not
go through the process of L2 at all. As mentioned in footnote 25, Katakana-English
pronunciation has often gone through complicated loanword adaptation processes. In
addition, since the constraints in Figure 4.2 are not phonological, but rather may be
psychological factors, the outputs may not even consist of discrete phonological sounds as
linguistic sounds should be categorized as phonemes (D. McKercher, personal
communication, 2009). Therefore, learners who rely on the process of Figure 4.2 may not
know the proper target sounds, nor may they have phonological awareness in L2. If I
assume that the learner’s errors are based on the process in Figure 4.1 when it is actually
based on Figure 4.2, I will end up with a wrong conclusion. This experiment aims to figure
out whether Japanese ESL learners’ mispronunciations are caused by not knowing when to

pronounce [s] and [/].

37 The syllable [do] appears in native Japanese words, while [du] is often considered as a
foreignism in Japanese (Vance, 2008).
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4.3  Procedure

Twenty-seven participants had a pre-test, a 40-munite lesson, an interview, and a
post-test. All of these tasks took about 1.5 hours in total and were done on the same day.
These 27 participants did not gather on the same day; instead, they were divided into eight
groups, each of which consisted of a few participants, but they all did the same tasks. In
the pre-test, the participants were recorded reading an English passage with no
pronunciation tips (See Appendix A: Pre-test). They were told that the focus of this test was
on each word, so that they did not have to read fluently. After the reading, the participants
were taught the basic English phonological system and some basic symbol-sound
correspondence rules such as, “a”-/ei/, “s”-/s/, and “sh”/[/ (See 4.6). The lesson lasted 40
minutes during which the participants were also interviewed to find out their awareness of
the English phonological system and the symbol-sound correspondence (See 4.7). No
articulation explanations were given during the lesson. After the lesson, they did a post-
test by reading the same passage, but this time, the sounds at issue were underlined with
the pronunciation indicated alongside with the English orthography for consonants and
with the Japanese orthography for vowels (See Appendix B: Post-test).

Recording was done in the UVic Phonetics Lab with Luna 1.1 inch large diaphram
condenser microphone, M-Audio Firewire 410, with PRAAT set at 44100Hz. Each
participant was recorded in a small booth, so that the rest of the participants could not hear
it. By doing so, each reader felt comfortable and was not influenced by other participants’
pronunciation.

In order to examine the differences between the pre-test and the post-test, two-tailed

paired t-test was used.
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44 Participants

The 27 participants were all Japanese ESL learners. I assigned them the labels P1
(for Participant 1) through to P27 (for Participant 27). The participants were from two
different ESL schools in British Columbia, except P13 was a first year undergraduate
student. Table 4.1 shows the summary of the participants.

Table 4.1
Participants in Experiment B

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10

Gender F F F F F F F F F F
Age 20s  10’s 20’s 10’s 10’s 10’s 20’s 20’s 20’s 20’s
LOR (month) 2 2 2 2.5 2 2 2 2.5 2.5 2.5

Level 1 2 3 4 1 3 1 2 3 2

P11 P12 P13 P14 P15 P16 P17 P18 P19 P20

Gender F F F M M F F F F F
Age 10’s  10’s 20’s 20’s 20’s 30’s 20’s 30’s 20’s 20’s

LOR (month) 3 3 18 2 1 1week 1 8 5 5

Level 3 3 7 3 4 2 2 2 2 3

P21 P22 P23 P24 P25 P26 P27

Gender F M F F F M F
Age 20s  30’s 20’s 20’s 30’s 20’s 20’s

LOR (month) 4 5 3 9 8.5 8 2

Level 2 3 3 4 4 5 4

Note. This table shows each participant’s gender, age, length of residence (LOR) in an English-
speaking country, and the level in the ESL school; 1 is the lowest class, 6 is the highest class and 7 is
a university undergraduate program.

P13 had lived in New Zealand for 11 months and she arrived in Canada seven months prior
to this experiment. P18 lived in the Great Britain for half a year before coming to Canada
and arrived in Canada two months prior to this experiment. P16 arrived in Canada one
week prior to the experiment. All of the participants had taken English classes for six years
in junior and senior high school in Japan. A few of them were from the same universities or
the same company but all of them had graduated from different high schools. In other

words, all of them had taken the six-year English classes in different high schools.
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4.5 Rating
A phonetically trained native speaker of Canadian English and I judged the

recordings. The judges checked if the [s] and [J] tokens produced by the participants before
the high front vowels, [i] and [1], can be categorized as the English /s/ and /J/ respectively.

The judges also observed /z/ preceding high front vowels, /ei/ and /ou/ as references since
these sounds are likely to be affected by Katakana-English pronunciation. The criterion of
the judgment was whether the participants hit the target sounds at the phonemic level.
Their productions which were phonetically not the typical target sound but still fit in the
range of the target phoneme were considered correct. When their productions were off the
target, what they actually pronounced was transcribed. When the participants corrected
themselves during recording, the judges picked up their corrected sound no matter if their
first choice was actually correct. For example, if one pronounced “see” as [si:] first and
immediately re-pronounced it as [[i:], the judges considered his or her production as [Ji:].
As well, if one pronounced “see” as something like [[si‘], the judges considered his or her
final decision as [s] because the participant changed his or her mind while pronouncing the
word. When a sound was perceptually difficult to transcribe with one symbol, the judges
wrote two IPA symbols. For example, when one’s pronunciation was something between [f]
and [s], the judges wrote “s-J” and counted it as an error. The judges assumed that the
participants’ target language was Canadian English, or North American English.
4.6  Lesson

I explained the following points with as few technical terms as possible, and did not
tell the participants anything about articulation. The lesson was done in Japanese, the

participants’ first language.
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e Just like Japanese has its symbol-sound correspondence as represented by the 50-
Sound-Chart,?® English does have one as often represented by “phonics” or the like.
The fact that the English orthography is called “deep orthography” (Fayol & Pacton,
2004) does not mean there is no relationship between spelling and sounds. Look at
the spellings much more carefully and never refer to Katakana English. Moreover,
the English spelling rule is almost completely different from the rule of the Japanese
Rémaji (Romanization of Japanese). In addition, letter knowledge precedes
phoneme segmentation (Carroll, 2004).

«“_” (P

e Basically, the letter “s” says /s/, “sh” says /[/, “a” says either /ei/ or /=/, and “0” says
either /ou/ or /a/. “Ch” is usually /tJ/ (Hard-CH) and can be /J/ (Soft-CH) as in
“machine,” but not /s/. The letter “s” between vowels can be /z/ as in “music,” but not
/dal.

e According to Experiment A, all of the 105 Japanese participants in the age range
between 17 and 89 distinguished between [si] and [[i] in the Japanese contexts. The
belief that Japanese speakers cannot distinguish them is not supported by this study.

e In Japanese, [e], [e:], and [ei] are all distinctive as in [e] #& “drawing,” [e:] Z % “yes”
and [ei] =1 “ray (flat fish)” while in English, there are only [¢] and [ei] in the mid
front region; therefore, when speaking English, remember [e:] should not be used.
Likewise, in Japanese, [o], [o:], and [ou] are all distinctive as in [ko] ¥+ “child,” [ko:]

i “the back of the hand” and [kouwl3? 7% 5 “request” while in English, there is only

38 50 &3 “50-Sound-Chart” displays the Japanese characters, Hiragana or Katakana, in the
5x10 grid.

39 The pair of [ko:] (the back of the hand) and [kou] (request) involves syllable and morpheme
structures. However, both words consist of one foot (Akiyama, 2009).
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[ou] in the mid back region.

Linguistic sounds are discrete, whereas non-linguistic sounds are continuum (Hocket,
1960). Therefore, each language has its own phonological inventory, and all the
words in a particular language are made of only the phonemes listed in its inventory.
There are no in-between sounds in the sense of phonemes. When speaking English,
always follow the English phonological system and never refer to Katakana-English
pronunciation which is based on the Japanese phonology. English has 13 vowels and

23 consonants40:

Long V a /ei/ e i/ 1 /ai/ o /ou/ a fu/ h/
Short V a /el e /el i/ o la/ a /a/
Digraph ol /oi/ ou /au/ 00 /ol

Voiced |b|d|v|g j |l m|n|r|z|w|y|zh/3/ | thld/
Voiceless |p |t | f|k|h|ch S sh | th/6/

Figure 4.3. The organization of English phonological ir@ntory designed for Japanese ESL
learners

The organization in Figure 4.3 was based on Wang (1991) and School Specialty
Publication (2007) with minor adjustment to a more approachable way for Japanese
speakers; for example, the grouping of the English consonants based on voicing
would be associated with the Japanese Séon (voiceless)- Dakuon (voiced) distinction
by Japanese speakers, as in 7>& < i} Z [kakikukeko] vs. 28 & <IF = [gagigugegol

where the two small dots added at the top right make voiceless consonants voiced.

40 Since the participants’ target dialect, Canadian English, has merged /o/ and /a/, I did not
include /o/. I treated both [s] and [a] as “Short U/a” (R. Wardhaugh, personal communication,
2009). I also did not distinguish between “wh” and “w” in a sense of sound to make the
inventory simple. I also did not count [y] as a phoneme to make the inventory simple because
whether [p] is a phoneme or it is underlyingly /ng/ is debatable (R. Wardhaugh, in personal
communication, 2009).
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As well, the 5-vowel-letter system in English would also be associated with the

Japanese 5-vowel-letter system &> 9 X ¥ [aiweo] by Japanese speakers, and the

system of each of the five vowel letters having two sounds in English would be

associated with the system that each Japanese Kanjilogography has two ways to

pronounce, Chinese and Japanese originated sounds.
4.7  Interview

At the very beginning of the lesson, I orally asked several questions aimed at
gathering information about the language and linguistics background of the participants. I
also gave a few quizzes to determine their knowledge of the basic English phonology and
orthography. By interviewing the participants at the beginning of the lesson, I wanted to
know whether the lesson would provide new, beneficial information to them. It is because
the more information instructors have, the more easily instructors could assist and
motivate learners (Huang, 2003). See Appendix C: Interview.

4.8  Results of /s/ and /[/ before High Front Vowels

Table 4.2 to 4.5 show the results of the participants’ production of the words that
have either /s/ or /f/. When the participants’ production was within the acceptable range of
the target phoneme, the cell in the charts is kept blank. Otherwise, the incorrectly

pronounced sound is transcribed.



Table 4.2

Pre-test: The number of errors and incorrectly pronounced sounds for words with /s/

97

Target: /s/ 7 occasions

see

sea

sits

seat

CD

sick X2

Errors

P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13
P14
P15
P16
P17
P18
P19
P20
P21
P22
P23
P24
P25
P26
P27

s-0

s-J

H

s-J

N/A

H

J

o

—_H O N O O B N H U O H OO H O NDMDO H WO - DN B O

Sum

0

2

9

8

9

5

6

W
Nej

Note. s-J = a sound somewhere between [s] and [[]; s-0 = a sound somewhere between [s] and [60];

N/A = not applicable because the participant pronounced a wrong word. P25 misread “sits” as
“sites.” It is not counted as an error because it is not a pronunciation error.
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Table 4.3
Pre-test: The number of errors and incorrectly pronounced sounds for words with /7

Target: /f/ 11 occasions

washing  machinesX2  relationship sheets she X6 Errors
P1 S s s s 4
P2 S s 2
P3 s 1
P4 0
P5 0
P6 0
P7 S s s s 4
P8 s 1
P9 0
P10 S 1
P11 s-0 S s-0 s-0 s s s s s s s 11
P12 S s 2
P13 S s-J 2
P14 S S S s s s 6
P15 0
Pi6 S S S S S s-f 6
P17 S S 2
P18 0
P19 S 1
P20 0
P21 S S S S S S S S s s 10
P22 S 1
P23 0
P24 S S S S S S S S s s 10
P25 S 1
P26
P27 S S

Sum 3 12 10 8 10 4 3 4 4 4 5 67
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Table 4.4
Post-test: The number of errors and incorrectly pronounced sounds for words with /s/

Target: /s/ 7 occasions

see sea sits seat CD sick X2 Errors

P1

P2

P3

P4

P5 J

P6

P7

P8

P9

P10 1)

P11 i)

P12

P13

P14

P15

P16 1)
P17

P18

P19 J
P20 1)

P21

P22 1)
P23

P24

P25

P26

P27

)

O O O o o HOoO +H H OO H+HOOOOH+HHFEHFOOOOH+H OO o

Sum 0 0 1 3 1 0 2

]

Note. The bold symbols indicate errors that were not committed in the pre-test. The bold numbers of
error are larger than that in the pre-test.
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Table 4.5
Post-test: The number of errors and incorrectly pronounced sounds for words with /f/

Target: /J/ 11 occasions

washing  machinesX2  relationship sheets she X6 Errors

P1 sJ s sf
P2

P3

P4

P5

P6

P7 sf

P8

P9

P10 S

P11 s-J S s-J S s s s s S
P12

P13 s s
P14 S

P15

P16

P17

P18

P19 S

P20

P21

P22

P23

P24

P25

P26

P27

w

_ O O O O O O O +H O O OO +HDMNDNO O H+HOOHOOO O O

Sum 1 4 3 3 1 11 1 1 1 2

[
©




101

Figure 4.4 and 4.5 are the comparison between pre-test and post-test in terms of the

number of errors.

. Target- /s/
5
Es
r
rs O pre-test
o B post-test
T2
1 | —‘_I il ] I
I:I T T T T T T T T T T T T T T T T T m T T T T T T 1
1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 1§ 18 20 21 22 23 24 25 26 27
Participants
Figure 4.4. The number of errors for the /s/-stimuli in pre-test and post-test
Target: /[/
11
10
3
8
E;
r
5]
r O pre-test
05
W post-test
ra
3
2 -
) | [] I ] | t
D L T T T

I N

2 3 4 5 6

8 9 10 11 12 13 14 15 16 1V 18 19 20 21 22 23 24 25 26 27

Participants
Figure 4.5. The number of errors for the /f/-stimuli in pre-test and post-test

The results show that the difference between pre-test and post-test analyzed by two-

tailed paired t-test is significant (p < 0.0005 in the [s]-stimuli and p < 0.005 in the [f]-

stimuli). Although they did not receive any advice of articulation, but took mere 40-minute
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advice about the concept of phoneme and the spelling rules, the participants corrected their
pronunciation immediately. This indicates that their mispronunciation regarding [s] and
[/] is not derived from an inability to articulate, but from a lack of the knowledge needed to
produce them correctly.

In the pre-test, nine participants pronounced all the occurrences of /s/ correctly, and
also nine participants pronounced all the occurrences of /J/ correctly. Only P6, P9, P23, and
P26 correctly pronounced both /s/ and /J/ on all the occasions. As I will mention in 4.10, P6
and P23 had an experience of being taught English by native English-speaking teachers in
Japan and P9 had been partially taught IPA in Japan. P26 was not taught English by
native English-speaking teachers in Japan, but he enthusiastically took many
pronunciation classes at the ESL school and asked his Canadian friends to correct his
pronunciation during the eight months of residence in Canada. The other participants
made at least one error. Therefore, 23 out of the 27 participants (85%) pronounced /s/
and/or /[/ incorrectly, which matches Fukushima et al.’s (2008) study that showed over 80%
of Japanese learners of English cannot correctly distinguish between /s/ and /J/ before high
front vowels. Moreover, when I started to talk about /s/ and /J/ in the lessen, some

participants, such as P11, P25, and P27, reported that they were not comfortable with /s/
and /f/ and they wanted some tips.

According to Table 4.2 and 4.3, some words are more likely to be mispronounced
than others. Specifically, “see” and “sea” were unexpectedly pronounced well. For some

reason, “s” in “sits” was one of the [s]’s that were most often mispronounced as [f], tying

“CD.” “Seat” was also mispronounced frequently. Since “CD” and “seat” were imported to

the Japanese vocabulary as [[i:di:] 2—7 « — and [fi‘to] >*— I respectively, the errors in



103

these words can be considered as loanword interference. As for /J/, “sh” in “washing” was
most often correctly pronounced. Since this “sh” is before an inflectional morpheme “-ing,”
the [J]1 + [1] sequence in “washing” is not as strongly connected as that in the other words
because of the presence of the morpheme boundary. In fact, Eckman, Elreyes, and Iverson
(2003) predicted the stages of development for Korean ESL learners whose L1 has [s] and
[/] as allophonic variations but not as two different phonemes; Korean learners acquire this
contrast in derived words, such as “messing” and “meshing,” earlier than nonderived words,
such as “sea” and “she” (as cited in Gass & Selinker, 2009). On the other hand, “ch” in
“machine” and “sh” in “sheets” were often mispronounced as [s]. These words were also
imported to the Japanese vocabulary as [ma/i:N] << —> and [fito] ~*— k. These errors
seemed to have come from over-generalization that [[i] is more Japanese-like and [si] is
more exotic. This is considered to be a type of “avoidance” of L2 acquisition. Gass and
Selinker (2009) stated that when learners find great similarities between L1 and L2, the
learner may doubt that these similarities are real. As mentioned in 2.1, since in Japanese
[/] before high front vowels occurs in native Japanese vocabulary while it may be still safe
to consider [s] before high front vowels as foreignism, some participants doubted that such
an L1-like sound structure could occur in L2, and mis-generalized that [s] before high front
vowels were more L2-like. Makino (2008b) called Japanese learners’ depalatalization
“palatalization hypercorrected” (p.27). Interestingly, all the participants who
mispronounced “sheet” as [si‘t] correctly pronounced “seat,” except for P7, while all the
participants who mispronounced “seat” as [[i‘t] correctly pronounced “sheet,” except for P7.
Therefore, these participants, except for P7, may not have realized “seat” and “sheet” as

different entities as both “seat” and “sheet” are adapted to [fi:to] in the Japanese
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vocabulary. More intriguingly, the words “sick,” “machine,” and “she,” which occur more
than once in the passage, were not consistently pronounced in the same way by the same
speaker. For example, by seven participants, “ch” in “machine” was pronounced as [J] at
one occasion and as [s] at the other. This inconsistency implies that the participants were
not sure of the proper target sound.

Another finding is that some participants made errors only in either [J] or [s].

12

1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Participants

Figure 4.6. The number of error by each participant for the [s]-stimuli and the [f]-stimuli in pre-test

According to Figure 4.6, for example, P1, P2, P11, P13, P14, and P24 made quite a few

errors with [/] but made no errors with [s]. In contrast, P3, P4, P18, P19, and P22 notably
performed better with [f]. Those participants were biased toward either [s] or [f]. The

extreme case is P11, who pronounced all the [s]’s before high front vowels correctly while all

the [J/T’s before high front vowels incorrectly. P24 showed almost the same characteristic.

The opposite extreme was not found. I consider that the bias toward [s] to be avoidance of a

similarity to L1, while the bias toward [[] is considered to be loanword interference. Some

participants, such as P7, P10, P12, P25, and P27 did not show a particular bias toward one



105

of the two, but randomly made errors. It is not clear whether there is a relationship among
variables.

In the post-test, 15 out of the 27 participants did not make even a single mistake,
and 22 participants made at most only one error in total among both [s]-stimuli and [[]-
stimuli. The number of the total errors regarding [s] and [f] by all the participants dropped
from 106 to 26. The average number of errors by each participant dropped from 3.93 to 0.96.
This improvement is quite remarkable.

P5, P13, and P20 did not show improvement regarding /s/ and /f/. However, firstly,
these three performed fairly well even in the pre-test, and it is possible to make some
nervous mistakes in an experimental environment. Secondly, the /ei/-stimuli, the /ou/-
stimuli, and the interview show their improvement (See 4.10 and 4.12). As for P11, she
made no errors regarding [s] in the pre-test but made one error in the post-test; namely, she
pronounced “seat” correctly in the pre-test but pronounced it as [fit] in the post-test.
However, this regression can actually be considered as progress in the process of “U-shaped
learning”; at this stage, learners discern some rules in TL (target language) but cannot
utilize the rules correctly in the TL standards (Brown, 2007). In fact, in the pre-test, she
replaced all the occasions of [J] before high front vowels with [s] with no exceptions. This is
aforementioned “avoidance”; L2 learners may doubt that similarities between L1 and L2
are real. Actually, when I explained that “machine” was not [mosinl, but [ma[in], some of
the participants, including P11, found it difficult to accept it and kept pronouncing [masin]
until I said that “chi” in “machine” was supposed to be like [[i:] in the Japanese word
[Jitake] HEF “shitake mushroom.” However, in the post-test, P11 finally became

determined to use [f] before high front vowels even though she did not necessarily use it at
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a proper place. That can be considered as a progress in the psychological aspect.

4.9 Phonetic Aspects of /si/ and /[i/

Firstly, the most interesting finding is that none of the participants in this
experiment pronounced /si/ as [swil. In other words, every participant pronounced pure [si]
without on-glide in the English contexts. Recall that in Experiment A in Chapter Three, 46
out of 93 in JG1 and six out of 12 in JG2 pronounced [swil in the Japanese contexts. Since
the participants in Experiment B are only in their 10’s, 20’s, and 30’s, we should turn our
attention to the participants in the same generations in Experiment A. Still, 10 out of 35 in
JG1 and 5 out of 10 in JG2 pronounced [swil, which means that one third of the younger
generations tend to add on-glide in the Japanese contexts. Moreover, in another study
(Nogita, 2010), four female Japanese ESL learners in the age range 19 and 33 pronounced
both Japanese and English stimuli including the [si] syllables. The results showed that two
of the four participants, the 19-year-old and the 33-year-old, pronounced [swi] in the
Japanese contexts while all of them pronounced [si] without on-glide in the English
contexts. Considering this asymmetry, the contrast between the English /s/ and /sw/, as in
“seat” and “sweet,” does not seem problematic for Japanese ESL learners, contrary to my
concern. Probably, the acquisition of [si] without on-glide is easy, or some Japanese
speakers may consciously choose whether they insert on-glide depending on the contexts.

Secondly, the quality of [f] was interesting as well. In the pre-test, P1, P7, P11, P13,
P15, P16, P18, and P25 occasionally pronounced something between [s] and [f], which

sometimes made it difficult for the judges to transcribe their production. As I explained

in 3.3.8, some Japanese speakers, especially young women, sometimes pronounce [s]-like [f]

even in the English contexts. These participants may occasionally pronounce [s]-like [f] in
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Japanese, and they transferred this habit to English. However, in the post-test, those

participants, except P1 and P11, pronounced clear [f]I. P7 pronounced [s]-like [J] once in the

post-test, but in the other occasions, she corrected herself when she happened to pronounce

[s]-like [f]. As for P15, he seemed to emphasize the difference between [s] and [f], and his
[/] sounded somewhat closer to the retroflex [s]. These participants seem to be sensitive to
phonetic differences. In contrast, P1 and P11 still pronounced [s]-like [f] in the post-test.
P1 pronounced /f/ as [sf] three times in the post-test, but the [f] part was too short to be
perceived as Eng/f/. Therefore, those three productions were counted as errors. Recall that
some Japanese speakers tend to pronounce [s/] for pre-pausal /J/ as shown in Figure 3.4.
Whether P1 intended to pronounce /J/ correctly or she still misconceived /f/ as /s/ was not

clear. To make matters more complicated, P1 did not feel well during the lesson, so it is
also possible that she could not concentrate on clear pronunciation. As for P11, she showed
most interest in this experiment and asked many questions after the experiment. Although
she performed worst in the post-test in terms of score, she tried the hardest. She may have
mulled over the symbol-sound correspondence rules so much that she could not afford to
think of phonetic aspects and kept pronouncing [s]-like [f].

P10 and P24 showed their sensitivity to the phonetic aspects as well. In the pre-test,
P10’s /J/ showed some phonetic variations. She pronounced English-like [f] a couple of
times, but she mostly pronounced either the prototypical Japanese [¢c] or more retroflex [s]

which appears neither in L1 nor LL2. On the other hand, in the post-test, most of her

productions of /f/ before high front vowels were retroflex [s]. Since [¢] is produced in a more
back region than [f] which is produced in a more back region than [s], her productions can

be analyzed as over-correction. As mentioned above, P15 showed a similar characteristic.
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As for P24, she quite consistently pronounced the alveolo-palatal [¢], which is more L1-like,
for /f/ in both pre-test and post-test, but her productions were categorized as Eng/J/ by the
judges. Interestingly, during the lesson, she, herself commented that her Jap/f/ sometimes
sounded like [s]. This means that she perhaps had the habit of pronouncing [s]-like [f] and
she was aware of that. In fact, just like P7 did, P24 also corrected herself when she
happened to pronounce [s]-like [f] during recording in the post-test. Except for the
particular cases of P1 and P11, Japanese ESL learners seem quite sensitive to the phonetic
differences between L1 and L2 in terms of these coronal fricatives.

Thirdly, [0]-like [s] was occasionally produced by P4 and P11. In the pre-test, P4
pronounced “sea” as [0i:], but she seemed to intend to pronounce [si:] and the [s] happened
to be more dental, just as in Experiment A (see Table 3.3), a few participants occasionally
pronounced more dental [s] than the prototype [s]. As I mentioned in 2.6, Jap/s/ is less
sibilant and possibly more dental than Eng/s/ (Beckman et al., 2009) and probably Jap/s/
appears as [0] as a weakened form (Inozuka et al., 2009). Therefore, I interpret that P4
happened to pronounce the weakened form of Jap/s/ in the pre-test. In fact, in the post-test,
she always pronounced clearer [s] since she paid more attention to /s/ and /f/. Moreover, in
terms of consonant qualities, P4 performed the best among all the participants; she
pronounced all the three occasions of /68/ in “think,” “thing,” and “healthy” correctly and
were also good with [1], [1], [0], and [v], which are said to be problematic consonants for
Japanese ESL/EFL learners, compared with any of the other participants. P4 seemed fairly
flexible about consonant qualities. As for P11, she also pronounced something between [s]

and [0] a few times when the target was either /s/ or /f/ in the pre-test. P11’s case is also

considered as the weakened form of Jap/s/; she did not seem to attempt the wrong target /6/



109

for /s/ or /f/ because she almost always substituted /6/ with a different consonant, which
means that P11 did not own the phoneme /6/ in the inventory of her inter-language (IL),
unlike P4. In the post-test, she still pronounced somewhat [0]-like [s] but overall her [s]
became clearer than in the pre-test. Overall, the participants quite flexibly tried to adjust

their consonant quality in their ILs in the sounds such as [sw], [s], and [/].

4.10 Results of Interview
The oral interview was designed to examine the participants’ awareness about the
English phonological and orthographic systems and their correspondence.
4.10.1 Questions Regarding the Participants’ Background
a. “Have you ever been taught IPA in Japan? Can you actually utilize 1t?”
Only P9 knew IPA to some extent. The others answered “no.” P9 was taught it in
high school for the university entrance exams, not for perception and production. However,

she was one of the four participants who did not make any errors regarding /s/ and /J/ in

both pre-test and post-test. A few other participants were partially taught IPA in high
school, but they forgot it.
b. “Have you ever been taught any of “phonics,” “42-sounds#!,” “learn to read,” or an
equivalent?”
Only P23 had been partially taught phonics, but not quite systematically. The
others answered “no.” In Japan, P23 was working for a kindergarten where half of the
students were American. Therefore, P23 was taught phonics for her job, but was not taught

in English classes in high school. She was one of the four participants who did not make

41 There seem to be some versions of “42-sounds.” According to Jolly Phonics, the 42 sounds are
s,a,t,,p,n,ck,e h,r,m,d, g o0,ulfb,aij oa,ie, ee, or, z, w, ng, v, oo [0], oo [ul, y, x, ch, sh,
th 8], th [6], qu, ou, oi, ue, er, and ar.
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any errors regarding /s/ and /f/ in both pre-test and post-test. P23 was one of the only two
participants who distinguished [l] and [1], but she had not yet acquired the voiced fricatives
[v], [3], or [z] and her vowels sound mostly based on Katakana-English. A few other

participants had heard of phonics, but they did not know what it was at all.
c. “Have you ever been taught proper English pronunciation in Japan?”

P4, P6, P11, and P23 had. P4’s and P6’s majors in their university in Japan were
related to international communication. P11 was taking English lessons other than school
classes in Japan. P23 was a teacher in a kindergarten where half of the students were
American. Note that P6 and P23 were two of the four participants who did not make any

errors regarding /s/ and /J/ in both pre-test and post-test. Moreover, P4 and P23 were the
only participants who distinguished between [l] and [1]. P11 did not perform well in terms

of the tasks of this experiment, but she was most interested in pronunciation. What is
more important is that those four participants commented that they were taught each
phoneme, but were not taught the whole picture of the English phonological inventory.
4.10.2 Quizzes

a. “Can you identify whether the following words in each pair are the same or different

in pronunciation? If different, can you identify the difference?”

»” <« »” <«

“meat” versus “meet,” “ear” versus “year,” “bone” versus “born,” “cars” versus “cards,”
“branch” versus “brunch”
None of the participants, except for P26, knew the answers, not even P9, who had
been partially taught IPA, P23, who had been partially taught phonics, P6 and P11, who

had been taught pronunciation by native English-speaking teachers, and P13, who was a

regular university student in Canada. P17 happened to know that “meat” and “meet” were
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homophones, but she knew only this particular pair and was not aware of the phonological
structure of [mit]. She did not know that “meat” and “meet” rhyme with words like “eat”
and “Pete,” either. As for P26, he said that he could not pronounce these words properly but
he knew that “meat” and “meet” were homophones and the other pairs were not
homophones. He also identified the differences between “ear” and “year,” “bone” and “born,”
“cars” and “cards,” and “branch” and “brunch.” P26 was the only one who answered this
question correctly. Reportedly, P26 was taught these words in pronunciation classes in his
ESL school in Canada, not in Japan.

b. “Do you know that in English, unstressed vowels are reduced to Short U [0]? E.g.

& b3 ”»” ¢

“Japan,” “comment,” “terrible,” “common” and so on.”

None of the participants knew this rule. They seemed to find it difficult to accept
this rule. Some of the participants recalled that they had been taught it in an ESL school,
but they did not quite understand the concept. Since the English schwa is adapted to
various Japanese vowel categories depending on the word in the loanword adaptation
process (Suzuki, 2008; Horiguchi, 1997), Japanese learners of English have no way to

acquire the schwa rule from Katakana-English.

c. “For the word “idea,” which do you think sounds more proper between [a1dis] and
[a1dis]?”
Interestingly, all the participants answered that [a1dii] was proper and [a1dis] was

wrong. They all had a stereotype that the more rhotacized, the more English-like. In other

words, [1] may not be a linguistic consonant phoneme, but just “spice” for an “English-like”
flavour. This misconception must be one of the complexities of the well-cited [1]-and-[1]

issue of Japanese ESL learners. I can see a lack of their phonological and orthographic
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awareness here again. Note that Japanese ESL learners’ [1] insertion is derived from a
completely different motivation from that in British English, which is for avoidance of a
vowel sequence.
4.10.3 Question for the Participants’ Opinion
“Do you agree with the process, Katakana-English-based underlying representation
— Stereotypical L2 flavours (e.g. “The more tongue rolling*? (rhotacized), the more
English-like.”) — Surface representation in IL?”
All the participants strongly agreed. Only P9, who had been partially taught IPA,
commented that she partially changed the Katakana-English-based underlying

representation (UR). For example, when the Katakana English-based UR is /ri:do/ “read,”
P9 changed it to /1i:do/ by using her IL phoneme /1/. Otherwise, she used the same process.

P13, a regular university student, commented that her UR was not only based on
Katakana-English, but also her UR can be the English words read in the Rémaji (Japanese
Romanization) ways. After all, none of the participants had proper knowledge of the target
sounds in English.
4.10.4 Discussion of the Interview

This interview yielded the following findings: in English, the participants were
conscious that they lacked the knowledge of the connections between orthography and the
sounds, and they may have had partial knowledge of the English sound system but lacked
the whole picture.

Firstly, when I explained that every word consists of phonemes in the phoneme

inventory in the particular language, the participants all agreed that the English words

42 Recall that the lesson was done in Japanese. “F % % <” or “& % 5" is the expression I
actually used in the lesson for “tongue rolling.”
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produced by them did not necessarily consist of phonemes, because they had not been
formally taught the whole picture of the English phoneme inventory. In other words, they
could not phonemically segment English sounds. Some of the participants, such as P4, P9,
P23, and P26 seemed to have the concept of phoneme for some particular consonants, while
none of the participants seemed to completely consider the vowels as discrete units.
Interestingly, although all the participants’ vowels sounded mostly based on Katakana-
English, I cannot say that they completely transferred L1 “phonological categories” to L2.
For example, no one was sure that “meet” and “meat” were homophones and many of the
participants suspected that these two words could be slightly different, except P17 and P26
happened to know this particular pair. “Slightly different” implies that they cannot divide
“meet” and “meat” into phonemes or any phonological units because categorization of
phonological units always has clear-cut boundaries and does not have the concept of slight
differences. Importantly, all the three English phonemes in /mit/ are expected to be
categorized as Jap/m/, Jap/ii/, and Jap/t/ respectively, except phonotactically /t/ does not
appear in this position in standard Japanese. Moreover, both “meat” and “meet” were
imported to the Japanese vocabulary as homophones including the accent pattern, [mi]:to]
(the arrow shows the accent pattern). Strangely, even when L1 has similar counterpart
phonemes, the participants still may have perceived [mit] as non-linguistic continuum
sounds. Therefore, Japanese ESL learners may often recognize English sounds as non-
linguistic continuum sounds while referring to Katakana-English pronunciation.

Secondly, the participants all insisted that they made no connections at all between
the orthography and the sounds in English, even P4, P6, and P11, who had been taught
English by native speaking teachers in Japan, P9, who had been partially taught IPA, and

P23, who had been partially taught phonics. In fact, the word pairs, “ear” versus “year,”
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“bone” versus “born,” “cars” versus “cards,” and “branch” versus “brunch,” obviously show
the phonemic differences on the spellings, but the participants, except for P26, had no idea
of the sounds. This indicates a lack of their awareness of orthographical information. Since
orthographic knowledge precedes phoneme awareness at the conscious level (Carroll, 2004),
it 1s understandable that the participants lacked phoneme awareness.

Thirdly, the participants all agreed that they did not have the whole picture of the

English phonological inventory. For example, P9 had been taught that “bat” and “but” were

/beet/ and /bat/ with IPA, so she knew this particular minimal pair. However, she could not

at all apply this knowledge to the same type of minimal pairs, such as “branch” versus

“K_”

“brunch,” or “yam” versus “yum.” As well, she was not aware that “a” in “bat” was
phonologically the same as “a” in “apple” and “u” in “but” was the same as “u” in “under.”
P23’s knowledge of phonics showed the same tendency. P26 also showed the same tendency.
The other participants also claimed that they were taught the pronunciation of some words
in ESL classes, but they could not apply the knowledge to other words. This can be
understood as that since they lacked the idea of discreteness of phoneme in English, they
were not able to figure out the English phonological grammars. Makino (2009a) suggested
teaching all the English phonemes to show the whole picture of the inventory to Japanese
EFL learners at the early stage. Therefore, the charts like Figure 4.3 looked helpful for the
participants because the charts enabled the participants to understand the general picture
of the English phonological inventory and the idea of discreteness of phoneme in English.
In the pre-test, the participants seemed to lack the phonological awareness and
orthographical knowledge in English, and they were conscious of what was missing in their

IL. At this rate, it is possible that many Japanese ESL learners have no clear-cut phoneme

boundary between [s] and [f] in the English contexts, although in the Japanese contexts,
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they do have a clear-cut boundary between [s] and [f]. At the same time, there is no wonder
those who lack the concept of phonological categorizations are flexible about phonetic
differences.

4.11 Results of /z/

In this paper, I did not focus on the voiced counterpart of Eng/s/, namely Eng/z/,
because the case is more complex than /s/. In most dialects in modern Japanese, the pure
fricative [z] is not a phoneme, but is considered as a weakened form of the voiced affricate
/dz/ (Grenon, 2005). However, I still observed two occasions of [z] in the stimulus, namely
“music” and “easily.” The [z] in these words is inter-vocalic and in an unaccented syllable,
so it 1s expected that Japanese speakers fricate them as they often fricate intervocalic
Jap/dz/ in an unaccented syllable in Japanese. As well, [z] in “music” is before a high front
vowel and I expected that some of the participants would pronounce it as [3] or [d3] being
influenced by the loanword /mju:d3ikkw/ I = —3" > 7 “music.” Just like [dz] and [z], in
most dialects in modern Japanese, [3] and [d3] are also not phonemic, but are allophonic
variations. The fricative [z] in “easily” is not before a high front vowel, but I expected that
some of the participants might have been influenced by one of the possible Katakana-
English ways, [i:(d)3iri:], and would pronounce this /z/ as [3] or [d3]. In this experiment, I
did not count affricated /z/ as an error because to produce a pure voiced fricative may
require some articulatory training and the purpose of this experiment was to find out
whether orthographic and phonological knowledge improves Japanese ESL learners’
pronunciation. Therefore, only when /z/ was palatalized to [3] or [d3], it was counted as an

error. When the participants pronounced [dz], I parenthesized the symbols in Table 4.6 and

4.7.
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Table 4.6 Table 4.7
Pre-test for /z/ Post-test for /z/
Target:/z/ 2occasions Target: /z/ 2 occasions
music  easily  Error music  easily Error
P1 0 P1 0
P2 0 P2 0
P3 3 1 P3 0
P4 (dz) 0 P4 (dz) (dz) 0
P5 0 P5 0
P6 0 P6 0
P7 3 (dz) 1 P7 (dz) (dz) 0
P8 0 P8 0
P9 0 P9 0
P10 3 d3 2 P10 0
P11 ds 1 P11 3 1
P12 0 P12 0
P13 0 P13 0
P14 0 P14 0
P15 3 1 P15 0
P16 0 P16 0
P17 0 P17 0
P18 ds (dz) 1 P18 (dz) 0
P19 (dz) 0 P19 (dz) 0
P20 0 P20 0
P21 3 1 P21 0
P22 3 1 P22 0
P23 (dz) 0 P23 0
P24 (dz) 0 P24 (dz) 0
P25 3 1 P25 (dz) 0
P26 0 P26 0
P27 0 P27 0
Sum 9 1 10 Sum 1 0 1
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In the pre-test, nine participants pronounced [3] or [d3] for the /z/ in “music” and one did so

for the /z/ in “easily.” As I expected, since “music” is a part of Japanese vocabulary as

/mju:d3ikkuw/, the loanword pronunciation influenced the participants’ production. “Easily”

1s not a part of Japanese vocabulary, and the participants were not much influenced by the
Katakana English pronunciation. In the post-test, only one participant still palatalized the
/s/ in “music,” but all the others pronounced both “music” and “easily” correctly. That
indicates that when the Japanese ESL/EFL learners in my study palatalize both English
voliced and voiceless alveolar fricatives, it is not an issue of articulation, but an issue of a
lack of knowledge.

4.12 Results of /ei/ and /ou/

In order to substantiate the claim that the [s] and [f] confusion by Japanese
ESL/EFL learners is not an issue of articulation but an issue of lack of knowledge, I also
observed their /ei/ and /ou/. Japanese phonotactically allows any two vowels to be adjacent
to each other, although some sequences are rare. As well, Japanese allows extra-long
syllables with a complex nucleus, as in /waiN/ 7 A > “wine” and /hait.ta/** A -7 “entered”
(Vance, 2008). Thus, the diphthongs Eng/ei/ and Eng/ou/ are expected to be acquired by
Japanese speakers without being blocked by L1 constraints. We will now discuss the

results of /el/ first.

43 Japanese has the vowel sequence ViV2 where V2 is a high vowel. It is debatable whether this
combination is a diphthong within the same syllable or two separate syllables. It is because this
issue involves some complexities, such as accent patterns and morphological structures (Vance,
2008).
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Table 4.8
Pre-test: The number of errors and incorrectly pronounced sounds for words with /ei/

Target: /el/ 12 occasions

stay Cana- able pay they Cana- name rela- day paint pa- ar- Er-

dian dian tion per range yor
P1 a € a € 4
P2 a-a &1 a € € 5
P3 a & e.ia a & & 6
P4 N/A a g a g 4
P5 & a a € g e g 6
P6 a-e g a-e g 4
pP7 a-e a-e g 3
] g a g a g g 6
P9 a a g 3
P10 a g a g 4
P11 g o g g o & & g & g g 11
P12 N/A a g a g 4
P13 g o g 3
P14 a g-e a g e g 5
P15 a € 3
P16 N/A a & € 3
P17 A € A € € € € 7
P18 a € a € € € g-e € 8
P19 A a g 3
P20 a a € 3
P21 a g a € 4
P22 g a g N/A a g g 6
P23 a a g 3
P24 a g € € g 5
P25 Y g o g 4
P26 & & g & & & g 7
P27 € ) € a € 5

Sum 6 26 15 4 1 26 7 7 2 1 7 27 129

Note. N/A = not applicable because the participants pronounced a wrong word. For example, he or
she misread “stay” as “study.” It is not counted as an error because it is not a pronunciation error.
[e.i]2 pronounced by P3 sounded like two syllables, instead of a diphthong.
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Table 4.9
Post-test: The number of errors and incorrectly pronounced sounds for words with /ei/

Target: /el/ 12 occasions

stay Cana- able pay they Cana- name rela- day paint pa- ar- Er-
dian dian tion per range yor

P1

P2

P3

P4

P5

P6 €

p7

] en

P9

P10

P11 € € € €
P12

P13

P14

P15

P16 €
P17

P18 €
P19

P20

P21 €
P22 €

P23 g €

P24 € € €
P25

P26 €

P27

SO H O W NN KH HOOH+HOHOOOO OO HOH+HOOOOOo

Sum 2 2 2 0 0 2 0 1 0 1 1 5

[
2]

Note. The bold symbols indicate errors that were not committed in the pre-test.
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Target/ei/

6 1 O pre-test

[] |_| M post-test

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Participants

Figure 4.7. The number of errors for the /ei/-stimuli in pre-test and post-test

Between the pre-test and the post-test, the average number of errors by each
participant dropped from 4.78 to 0.59. The change from the pre-test to the post-test is
notable. In the pre-test, comparing with the consonants, the qualities of the participants’
vowels varied in a wider range. It is highly likely because the participants lacked the
phonological awareness in English vowels even more than they did so in consonants.

Moreover, there is a tendency of error, just like in the /s/ and /f/-stimuli. In the /ei/-stimuli,
all of the participants pronounced /ei/ in “arrange” as [&] or the like, which is categorized as
Eng/e/, and all, except for P13 who had been in an English-speaking country for the longest

time among the participants, pronounced /ei/ in “Canadian” as [a] or a similar vowel. This

can be considered as loanword interference, namely /areNd3i/ 7 L > ¥ “arrange” and
/kanadiaN/ %77 4 7 “Canadian.” Note that the Japanese mid front vowel /e/44 is not a

diphthong. In the words “paper” and “able,” it seems some of them tried to make a

44 The Japanese short monophthong /e/ is between the cardinal vowels [e] and [e], so it can be
transcribed as [e] (Inozula et al., 2009).
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distinction from Eng/s/ by using the Japanese long vowel /e!/. In fact, there is the English
loanword /pe:pa:/ ~—/3— “paper” in Japanese, in which Eng/ei/ was adapted to Jap/e/.
However, Jap/e:/ in their production sounded still closer to Eng/e/. One of the possibilities is
that the participants tried to change their rhythm pattern from the Japanese mora-timed
rhythm to the English stress-timed rhythm consciously or unconsciously, which often made
their vowel length distinction less clear than in the Japanese contexts. Since sentence level
rhythm patterns are different from phonemic categorization, it is possible that those who
lack the idea of discreteness of phoneme in English are sensitive to the rhythm patterns.
According to Lin (2008), Mandarin speakers, whose L1 is a syllable-timed language, can
master the vocalic duration patterns of English more easily than intervocalic duration
patterns. Since Mandarin and Japanese show similar values of the proportion of vocalic
interval within a sentence, Japanese speakers also may be able to acquire the English
vocalic duration patterns without much difficulty. Interestingly, “paint” was correctly
pronounced by all but P11. It can be because in the English loanword /peiNto/ ~=A > |
“paint,” Eng/ei/ is adapted to the diphthong (or the vowel sequence) Jap/ei/. This happens
to be a positive L1 transfer. To explore this further, in the loanword adaptation processes,
Eng/ei/ is often adapted to the long vowel Jap/e!/ as in /peipai/ ~—/3— “paper,” and
sometimes to the diphthong (or the vowel sequence) Jap/ei/ as in /peiNto/ ~XA1 > k “paint”
(Okada, 2004), and occasionally to the short monophthong Jap/e/ as in /areNd3i/ 7 L > ¥
“arrange,” and there are some loanwords that are read in the Japanese Romanization way
as in /kanadiaN/ #7} 5 « 7 . “Canadian” in which the second “a” is adapted to Jap/a/,
rather than the sound-based adaptation (Suzuki, 2008). Japanese ESL learners seem

strongly interfered by these complex loanword adaptation processes.
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In the post-test, the big difference is that the participants’ vowels were much more
consistently target-like than in the pre-test. This implies that they learned the idea of
discreteness of phoneme in English. Above all, most of them pronounced /ei/ in “Canadian”
and “arrange” correctly. This indicates that their errors regarding /ei/ are not triggered by
L1 phonological constraints, but from loanword interference and a lack of knowledge of the

target sound, just like the /s/ and /J/ distinction. However, even in the post-test, there were

still a few errors observed. A few of the participants, especially P11, P23, and P24, who had
been exposed in native English relatively long among the participants, were probably
tempted to add “stereotypical English flavours” and did not seem comfortable with the
vowel [ei] that exists in their familiar Japanese. In other words, this is considered to be the
aforementioned “avoidance” of the sounds that are similar to L1. These participants are
considered to be one step ahead in the U-shaped learning (Gass & Selinker, 2009). The
errors from the other participants may be just a slip of tongue.

Then, I will look at Eng/ou/. Here, some of the productions considered as errors
could be within the acceptable range of the phoneme Eng/ou/. However, the productions
that were obviously different from the typical Eng/ou/ in vowel length or diphthongization
were counted as errors. The purpose of this criterion is that Japanese has some distinctions

in the mid-back region, such as /o/, /0:/ and /ow/, as mentioned in 4.6. Just as the single

phoneme Eng/ei/ was pronounced in various ways, Eng/ou/ also can be pronounced in

various ways influenced by those Japanese distinctions and other factors.
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Table 4.10 Table 4.11
Pre-test for /ou/ Post-test for fou/
Target: /ou/ 4 occasions Target: /ow/ 4 occasions
Toronto don’t clothes hope Er- Toronto don’t clothes hope Er-
ror ror
P1 o(?) a o 3 P1 a 1
P2 oJ 0 o 3 P2 0
P3 o(?) o) 2 P3 0
P4 0 1 P4 0
P5 o(?) 0 0 3 P5 0 1
P6 o(?) 0 0 0 4 P6 a a a 3
P7 0 1 P7 0
P8 0an 0 oI 3 P8 ol > obi ol 4
P9 0 P9 0
P10 o) 1 P10 0
P11 NoV a o 3 P11 0
P12 o(?) 0 6) 3 P12 0 1
P13 0 1 P13 0
P14 o] 1 P14 0
P15 0 1 P15 0
P16 o(?) 0 2 P16 0
P17 o(?) 0 2 P17 0
P18 o(?) 0 2 P18 o(?) 1
P19 o(?) 0 2 P19 0
P20 o(?) 0 0 3 P20 oJ 1
P21 o(?) 0 2 P21 0 1
P22 o(?) 0 2 P22 0
P23 o} o) 2 P23 o) 1
P24 NoV o} 2 pP24 0
P25 (oki 0 0 3 P25 0
P26 NoV ) 0 3 P26 0
P27  o(?) 0 2 P27 0
Sum 20 23 4 10 57 Sum 2 4 4 4 14

Note. No V=no vowel, or the vowel was not pronounced.
The bold symbols indicate errors that were not committed in pre-test.
The bold numbers of error are larger than in pre-test.
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Target-fou/
4
Es
r
r 1 . O pre-test
o N M post-test
r I

1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Participants

Figure 4.8 The number of errors for the /ou/-stimuli in pre-test and post-test

Between the pre-test and the post-test, the average number of errors by each
participant dropped from 2.11 to 0.52. The change from the pre-test to the post-test is
notable. In the pre-test, the qualities of the participants’ vowels varied in a wider range
than their consonants, just like /ei/. As well, there is a tendency in the error patterns. The
vowel /ou/ in “Toronto” was pronounced as short [o] followed by the glottal stop [?] by many
participants. Japanese short vowels before pause are typically followed by [?] (Vance, 2008),
so it can be considered as interference from the loanword /toroNto/ ([toronto(?)]) “Toronto,”
which finishes in the short vowel /o/, instead of /o:/ or /ow/. The vowel /ou/ in “don’t” was also

often too short to be considered correct. It is likely because in high school classroom in
Japan, “don’t” is predominantly pronounced as [dont(o)] with a short monophthong [o]. As
well, there is a loanword /doNmai/ R~ A from “don’t mind” in which Eng/ou/ is adapted
to the short monophthong Jap/o/. This loanword adaptation may have affected the
participants’ productions. The vowel /ou/ in “hope” was pronounced as the pure
monophthongs [0:] or [o] by some participants. It can be also considered as interference
from the loanword /ho:pw/ 75— 7" “hope” in which Eng/ou/ is adapted to the long
monophthong Jap/o:/. Even if they were interfered by this loanword, their [o:] was not as

long as typical Japanese long vowels. It is possible that the participants tried to adopt the
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L2 stress-timed rhythm, rather than the L.1 mora-timed rhythm consciously or
unconsciously, which made the vowel length distinction in their IL less clear, just as they
did with [e:] for the word “paper.” The vowel /ou/ in “clothes” was pronounced correctly by
most of the participants probably because this word is not a part of the core Japanese
vocabulary. Again, the participants’ strong loanword interference can be observed.
Interestingly, some of the participants rhotacized /ou/ and others pronounced it as a

more open vowel, like [5], both of which usually do not occur in Japanese. These

participants may have wanted to avoid L1-like sounds and to use more foreign sounds. In
addition, P11, P24, and P26 omitted /ou/ in “Toronto.” Since closed syllables occur more
often in English than in Japanese, some participants may have believed that using closed
syllables made their pronunciation more target-like. As a result, they pronounced “Toronto”
as “Torontor” or “Toront” finishing in a closed syllable. Moreover, their rhotacization of /ou/
and omission of /ou/ in “Toronto” imply that they did not rely on the orthographical
information in English. Japanese ESL learners may have to be taught that “Toronto”
should be spelled as “Torontor” or “Toront” if they rhotacize or omit the final /ou/.

In the post-test, the participants’ vowel qualities became much more consistently
target-like again. It is considered because they learned the concept of the phonological
categorization. However, a few of them still seemed tempted to add “stereotypical English
flavours.” This time, P6, P8, and P25 showed this tendency, although P25 tried to get rid of
stereotypical English flavours by persuading herself hard before the post-test. P6 had been
taught English by a native English-speaking teacher in Japan, so she had been exposed in
native English for a relatively long time among the participants. Therefore, it is possible
that P6 is one step ahead in the U-shaped learning. P25 also had spent a relatively long

time among the participants, 8.5 months, in Canada. P25 was also possibly in the process
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of U-shaped learning. However, other participants who had been exposed in native English
for a relatively long time, such as P18, P24, and P26, got rid of stereotypical English
flavours in the post-test. Therefore, it is not clear whether length of exposure in native
English and difficulty in getting rid of stereotypical English flavours are related. As for P8,

she rhotacized all the occasions of /ou/ in the post-test. In fact, she added [1] to most of the
words in the passage; for example, “I am” and “Canada” were pronounced as [ai aim] and
[kizenade.u] respectively although in the lesson, I explained that in English [1] is not “spice

of an English flavour,” but a phoneme just like [k] or [t]. Not only P8, but several other
participants did over-rhotacization to some extent. In fact, recall that all the participants

misconceived that the word “idea” must be pronounced as [aidi1], not [aidis], as mentioned
in 4.10.2.c. Over-rhotacization seemed quite difficult to eliminate. However, over-

rhotacization is also considered as a progress in U-shaped learning. In fact, they had

already acquired [1] to some degree, and technically, what they need to learn is the simple

({3

rule that in many dialects of North American English, when “r” appears in the spelling, [1]

@

is supposed to be pronounced, and when “r” is absent, [1] is not supposed to be pronounced.

To sum up, their errors regarding Eng/ei/ and Eng/ou/ also showed that the
participants lacked phonological and orthographic awareness.
4.13 Results of /6/

As a control variable, I also examined three occasions of /6/ before high front vowels,
namely “think,” “thing,” and “healthy.” In this study, I did not require the participants to
learn /8/ because this sound does not exist in Japanese as a phoneme and will require some
articulatory training. Therefore, I did not mention this phoneme at all during the lesson.

In fact, the difference between the pre-test and post-test was not significant (p > 0.5). This
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indicates that their improvement of /s/, /f/, /z/, lei/, and /ou/ are because of the 40-minute

lesson, not simply because time went by. More importantly, there are some differences in
their consonant substitution patterns between the pre-test and post-test. As shown in

Table 4.12, P2, P11, P13, P16, and P21 were biased toward [s] (or against [/]), while P5 and
P7 were biased toward [f] in the pre-test. After the lesson, they became unbiased, or

possibly became biased toward the other side, which affected the substitution for /6/.



Table 4.12

Pre-test for /6/

Table 4.13

Post-test for /6/

Target:/0/ 3 occasions

Target: /8/ 3 occasions

think  thing healthy Error think  thing healthy Error
P1 S S 2 P1 S S 2
P2 S S 2 P2 J J 2
P3 s-0 s 2 P3 S 2
P4 0 P4 0
P5 J 1 P5 ] 1
P6 s 1 P6 0
P7 S J 2 P7 S 1
P8 S S s 3 P8 s S s 3
P9 0 P9 0
P10 0 P10 S 1
P11 s-0 S 2 P11 J s 2
P12 S S S 3 P12 S s 3
P13 S S s 3 P13 s S J 3
P14 s s s 3 P14 s S 3
P15 s s 2 P15 s s 2
P16 s s 2 P16 J S J 3
P17 S S S 3 P17 S 3
P18 S S 2 P18 S s S 3
P19 S S 2 P19 S J 2
P20 0 P20 0
P21 s s S 3 P21 J I J 3
P22 S S S 3 P22 3
P23 t 1 P23 t 1
P24 0 P24 0
P25 0 P25 0
P26 S 1 P26 S 1
P27 0 P27 0
Sum 14 11 18 43 Sum 14 13 17 44

128
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4.14 Summary

When Japanese ESL learners in my study mispronounced /s/ and /J/ before high

front vowels, they simply did not know what the target sounds are. Once the Japanese ESL
learners were taught the basic symbol-sound correspondence rules, namely “s”-/s/, and “sh”-

/J1, they were no longer totally confused between the two sounds. No articulation training

was necessary. The same was true for /z/, /ei/, and /ou/, except Japanese ESL learners
might need articulatory practice for the pure voiced fricative [z]. In other words, it is
enough simply to explain English spelling rules. However, Japanese ESL learners also
need to be reminded that Japanese has the counterparts of these English sounds because

some participants had been convinced that /s/ and /f/ were their weakness. The source of
their pronunciation errors regarding /s/, /J/, and /z/ before high front vowels, and the

diphthongs /el/ and /ou/ was a lack of phonological awareness in English and the knowledge
of the symbol-sound correspondence rules. Therefore, they often could not divide English
words into phonemes or other phonological units. In other words, to those learners, English
words often did not consist of phonemes in both production and perception. Moreover,
Japanese ESL learners in my study seemed aware that they lacked the knowledge of the
English symbol-sound correspondence rules and the idea of discreteness of phoneme in
English. In fact, the participants might benefit from the lesson on the English phonological
categorization and symbol-sound correspondence rules. On the other hand, the participants
seemed flexible about phonetic characteristics. What is important is that the 27
participants were all from different high schools in various regions in Japan, but none of
them had been formally taught the very basic symbol-sound correspondence rules of
English during the six-year English curriculum. This fact needs to be seriously considered

when pronunciation materials for Japanese ESL/EFL learners are designed.
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Chapter Five
SUMMARY AND CONCLUSION
5.1 Summary

It is a general belief in Japan that the English /s/ and /J/ before high front vowels are
problematic for Japanese ESL/EFL learners. English pronunciation textbooks in Japan
often say that Japanese has [[il but does not have [si]. Since some of these English
pronunciation textbooks tend to greatly look down upon the Japanese sound system, some
distinctions that are widely believed missing in Japanese, including the [s] and [J]
distinction, may actually exist in Japanese. In Japanese, there seem to be no minimal pairs
of [si] and [fil in core lexical items, whereas in peripheral lexical items, such as some
cultural dialects and names, [si] behaves like a distinctive syllable, meaning that /si/ and
/Ji/ are contrastive.

According to the experiment with the Japanese contexts, 93 monolingual Japanese
speakers between the ages of 17 and 89 all distinguished [si] and [Ji] in both perception and
production. In contrast, according to the experiment with the English contexts, in the pre-
test, 23 out of the 27 Japanese ESL learners made errors regarding /s/ and /J/ when reading
an English passage. Interestingly, their errors were caused by a lack of phonological and
orthographic awareness in English, not by an inability to articulate. In addition, the
participants were not able to utilize the IPA. Once they were reminded that Japanese has
the /s/ and /J/ distinction and were taught some basic symbol-sound correspondence rules,
such as the rules that “s” corresponds to /s/ and “sh” correspond to /J/, most of the

participants immediately corrected their pronunciation without articulatory practice. In

the post-test, 15 out of the 27 participants did not make even a single mistake among both
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[s]-stimuli and [f]-stimuli. The number of the total errors regarding [s] and [f] by all the
participants dropped from 106 to 26 between the pre-test and the post-test. This change is
significant. The same logic applies to /ei/ and /ou/.

In terms of phonetic aspects, in the Japanese contexts, about 50% of Japanese
speakers (both monolingual Japanese speakers and Japanese learners or English)
sometimes pronounced /si/ as [swi] or the like. However, in the English contexts, this on-
glide-insertion was not observed. As for /f/, since acoustically the Japanese /f/ is higher in
frequency than its English counterpart, post-pausal /f/ in the Japanese contexts, especially
produced by young females, can sometimes be categorized as the English /s/. However, in
the English contexts, once the Japanese ESL learners are aware of the phonemic concept of
/sl and /f/, [s]-like /[/ seldom appears. As for /s/, although the Japanese /s/ is generally said
to be pronounced like [6], in the English contexts, it does not completely sound like the
English /6/. While the Japanese ESL learners in my study often lack phonological
awareness, they seem to be sensitive to phonetic qualities. This could be an unexpected
benefit of lacking phonological awareness. Therefore, I argue that the cross-linguistic
phonetic differences regarding /s/ and /J/ do not need to be taught to Japanese ESL learners
unless learners are eager for native-like pronunciation or until learners feel comfortable
with the phonemic difference and the symbol-sound correspondence rules regarding /s/ and
1J1.

This study found that Japanese speakers are able to distinguish between /s/ and //
before high front vowels, implying that authors of English pronunciation textbooks in

Japan may have to reconsider whether they should write that the /s/ and /f/ distinction is

one of the weaknesses of Japanese ESL/EFL learners.
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5.2 Pedagogical Implications

Based on my study, there is a possibility that Japanese ESL/EFL learners often have
not yet been taught the basics of the English phoneme inventory and the symbol-sound
correspondence rules. Japanese ESL learners in my study cannot utilize IPA, either.
According to the experiments mentioned in Chapters Three and Four, basic knowledge of
the English phoneme inventory and the symbol-sound correspondence rules helps Japanese

ESL learners improve their pronunciation regarding /s/, /f/, /ei/, and /ou/ without

articulatory practice. Based on the lesson I gave during the experiment mentioned in
Chapter Four, the following is the process that I think would help Japanese ESL/EFL
learners understand the basics:

1. Remind Japanese ESL/EFL learners that Japanese-speaking children learn the
Japanese mora inventory with each kana symbol that corresponds to each mora (the
Japanese phonological unit) in elementary school.

2. Explain that English-speaking children take the same types of lessons in elementary
school as well.

3. Show the English phoneme inventory with the chart in Figure 4.3 or equivalents.

4. Encourage Japanese ESL/EFL learners not to use other sounds than those in the
English phoneme inventory. This advice would greatly narrow down Japanese
ESL/EFL learners’ choices of English sounds.

5. Explain that there are basic symbol-sound correspondence rules that are completely
different from the Japanese Romanization rules. For example, the letter “s” usually

corresponds to /s/, the letters “sh” usually correspond to /f/, the letter “a” usually

corresponds to either /ei/ or /=/, the letter “o” corresponds to either /ou/ or /a/, and so

forth.
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6. Teach that phonemes change lexical meanings by showing phonemes that are
familiar to Japanese ESL learners. For example, /p/ and /b/ are different phonemes,

as in “pan” and “ban.” Likewise, /s/ and /f/ are two different phonemes, which
change lexical meanings. It is not the story that [[il sounds more Japanese-like and

[si] sounds more English-like.

7. Encourage Japanese ESL/EFL learners to utilize as many Japanese sounds
(including allophones) that are similar to particular English sounds as possible, and
minimize effort of articulatory practice.?> Since Japanese speakers can distinguish

between [sil and [fil, it seems unnecessary to teach articulation of these sounds.

8. Note that the learner’s purpose at beginner level is to produce the target phoneme
within the acceptable range. Native-like production may be the second step. Even if
a learner’s terminal goal is native-like production, the learner has to achieve
intelligibility as an intermediate goal.
English pronunciation textbooks mainly focus on articulation. Therefore, based on Fraser
(in press), it would be better to focus on building learners’ understanding of the basic
phonological systems of English. In addition, based on Archibald (2005), it would be
efficient to get rid of as many unnecessary articulatory explanations as possible and to
economically utilize L1 sounds.
5.3  Limitations
¢ In both Experiment A and B, the judges listened to the recordings together and
discussed. Therefore, the judges may have influenced each other. I did not calculate

inter-rater reliability. On the other hand, discussions enabled us to notice some

45 The basis of this idea is from Archibald’s (2005) redeployment of L.1 phonological knowledge.
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details: for example, /ou/ in “don’t” pronounced by many participants did not sound
right because of the vowel length, rather than the vowel quality.

In Experiment B, the post-test was done right after the lesson and there were no
delay tests. Therefore, there is no guarantee that the participants retained the new
knowledge afterwards. Despite this limitation, this study found that the

participants were able to distinguish between /s/ and /f/ before high front vowels in

production.

In Experiment B, as shown in Appendix B: Post-test, pronunciation tips are written
on the sheet the participants read in the post-test. Especially, “ch” in “machine” was
indicated with the letters “sh,” and /ei/ and /ou/ were indicated with the Japanese
orthography. Although I taught the participants some symbol-sound correspondence
rules, specifically so called “Soft-CH” says /[/, “Long-A” says /ei/, and “Long-0” says
/ou/, it 1s possible that the participants simply read the pronunciation tips, instead of
the English orthography. However, this study still found that the participants were
able to produce /[/, /ei/, and /ou/. As for the letters “s” and “sh,” the pronunciation
tips on the sheet were just reminders that the words had “s” or “sh.” Therefore, this
study shows that the participants learned the rules that the letter “s” says /s/ and
the letters “sh” say /J/. However, there is no guarantee that the participants can
utilize this new knowledge about “s” and “sh” without the reminders.

What was taught in the lesson in Experiment B was deploying .1 phonological
counterparts, but language-specific phonetic characteristics were ignored. In other
words, the participants have learned to pronounce the target phonemes, but they
still retained foreign accent. It may be debatable if teachers should teach native-like

pronunciation or just intelligible pronunciation. From the phonetic side, the
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difference between English and Japanese in phoneme boundary between /s/ and /J/,
and the phonetic difference between Jap/ei/ or Jap/ow/ and Eng/ei/ or Eng/ou/ can be

a big issue. From the applied side, on the other hand, as long as L2 learners’ accent
does not impede communication, foreign accent does not necessarily need to be a
worry. In case of my participants, they had been taught only phonetic details to
some extent prior to the experiment. Therefore, they lacked phonological awareness
and were tempted to use non-L1-like sounds, which were actually not L2-like, either.
In their case, I propose they can forget native-like pronunciation or phonetic details
at this moment, but instead learn to make use of L1 sounds as much as possible and
focus on the phonological system. Once they build some foundations, they may have
to practice articulation to aim for native-like pronunciation if they want to.

¢ An interview was done in Experiment B. I did not interview one by one, but I asked
a few participants in the room at the same time. Therefore, the participants’
answers might have been influenced by others.

e Japanese has many dialectal variations. For example, some northern dialects do not

distinguish between [[il and [su] (Kawamoto, 1971). This present study does not

cover speakers of these dialects.
5.4  Further Research

English pronunciation teaching methods in Japan must change. This present study
found a simple fact that orthographic knowledge helps Japanese ESL learners correct their
pronunciation errors of particular sounds. The question is why such a simple teaching
method has not been commonly performed in Japan. Are there any factors that prevent
teachers from teaching symbol-sound correspondence rules? To what extent do teachers

themselves explicitly know English and Japanese pronunciation? These questions are left
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for further research. As mentioned in sections 2.9 and 2.10, Japanese teachers seem prone
to focus more on weaknesses than on strengths, and there seems to be a belief that the
Japanese language is inferior to English (or any other language) in Japan. These social
characteristics may be one of the key factors that delay the development of the
pronunciation teaching methods. It is worth examining.

More specifically, how to teach English spelling rules is one of the most important
issues. In this present study, I used the chart shown in Figure 4.3, but it needs to be
improved. Phonics is one of the candidate methods. In Japan, some teachers seem to
strongly insist on the necessity of phonics, while others are strongly critical of phonics.
Another issue is that understandings of phonics may differ from teacher to teacher in
Japan. According to Wardhaugh (1970), although Bloomfield and Fries were critical of
phonics, they stressed symbol-sound correspondence, which is at the heart of phonics.
Therefore, there is no doubt that teaching symbol-sound correspondence to Japanese
ESL/EFL learners is crucial. How about IPA? The issue is the understanding of IPA by
Japanese teachers of English. More importantly, Kurimoto (2009), an instructor at
Kandagaigo University, stated in her presentation that IPA used in English-Japanese
dictionaries needs to be improved. Makino (2009) also stressed the problems of IPA used in
Japan. Why has IPA used in Japan not been improved? Are there any social issues
involved? What prevents the improvement of the teaching methods may be as important as
how to improve them.

To improve the phonological aspects, phonologists, especially those who specialize in
second language phonology, would have to be involved much more. As mentioned in 5.2.7, it
would be economical to utilize as many Japanese sounds that are similar to particular

English sounds as possible in order to minimize effort of articulatory practice. What
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phonologists need to research is to examine what Japanese sounds can be utilized in
English and what articulatory practice that is generally done is unnecessary. This present
study found that the /s/ and /J/ distinction before high front vowels, the tense /ei/ and the
lax /g/ distinction, and the tense vowel /ou/ do not require articulatory practice although
learners still retain foreign accent. Researchers need to find many more such cases.

In terms of the qualities of Jap/s/ and Jap/J/, as mentioned in Chapter Three, a few
Japanese speakers tend to pronounce [0]-like /s/, and several Japanese speakers, especially
females in their teens, 20’s and 30’s tend to pronounce [s]-like // especially in a post-pausal
position. It would be needed to examine how native speakers of English perceive those
sounds by performing perception tests.

5.5  Conclusion

The primary goal of this study is to examine whether the /s/ and /J/ distinction
before high front vowels is difficult for Japanese ESL/EFL learners. The following are the
answers for the research questions mentioned in 1.2.

1. What phonological status does [si] have in Japanese?

In Japanese, [si] and [[i] seem to be recognized as clearly different sets of sounds by

Japanese speakers. In peripheral classes of lexicon (e.g., foreign names, jargons,

nicknames, names of characters in comic books, and computer games) I argue that

[si] and [fi] are contrastive and some minimal pairs exist. In relatively central

lexical items, I argue that [si] is still considered to be a foreignism. On the other

hand, [si] and [svi] are not contrastive.
2. Can monolingual Japanese speakers produce both [si] and [[i]?

Yes, they can. Monolingual Japanese speakers in or around To6kyo in my study
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distinguished between [si] and [[i] in both reading tasks and mimicking regardless
of their age.

3. Can monolingual Japanese speakers distinguish between the [si] and [[i] syllables
through listening?

Yes, they can. Monolingual Japanese speakers in or around Toky6 in my study
perceived the difference between [si] and [[i] produced by a native speaker of North
American English regardless of their age. Moreover, monolingual Japanese
speakers perceived the English [fi]l more accurately than North American English
speakers.

4. If the Japanese speakers can produce and perceive the difference between [si] and
[/i], what then would be the sources of Japanese speakers’ challenges in mastering
the distinction in their English production?

The /s/ and /f/ confusion by the Japanese ESL learners in my study is caused by a
lack of phonological and orthographic awareness in English, not by an inability to

articulate. In other words, they do not know when to pronounce /s/ and /f/. Once
they are reminded that Japanese has the /s/ and /f/ distinction and are taught some

basic symbol-sound correspondence rules, such as the rules that “s” says /s/ and “sh”

say /[/, they can correct their pronunciation without articulatory practice. Therefore,

it is enough simply to explain English spelling rules. In other words, Japanese
ESL/EFL learners’ challenges are to learn the basic English phonological and
orthographic rules without being distracted by loanword interference and personal
preference.

To conclude, English pronunciation teaching methods in Japan must change. Ironically,
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some problems are not due to L1 constraints, but seem to be made up by misleading
teaching. Specifically, pronunciation textbooks have to focus more on the basic phonological
rules, or when to pronounce each phoneme in each word, not Aow to pronounce it. The
textbooks also need to clearly explain the basic English symbol-sound correspondence rules.
Since authors of pronunciation textbooks are not necessarily specializing in phonology, their
understanding of the basic phonological rules of both English and Japanese may not be
always accurate. To solve this problem, phonologists need to be involved more in the

English education to help these authors and teachers of English understand the basics.
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Appendix A: Pre-test
LFORELZFHATFEN, DoV FEXTZLEWVELT
ENEVERTA, ROLNS IV Ay XY SEHTBEWLET,
I am staying in Toronto in Canada. I think Canadian people
are very nice. I like to be able to see the beautiful mountains
and the sea. I don’t like washing machines because I have to

pay with coins. One thing I like, however, is that they have

machines that dry clothes.

I have a Canadian friend named Venus. We have a good
relationship. Every day, Venus eats Italian food. She likes to
paint cute kittens on colorful sheets of paper. She usually sits
on the seat next to me in class. She likes music and arranges
her CD in alphabetical order. However, she gets sick easily.

She 1s sick right now. I hope she becomes healthy soon.
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Appendix B: Post-test
L7 F v —% BN, THREOBICER LR L, L FDORX
ZEtA TR0,
Bt F e
I am staying in Toronto in Canada. I think Canadian people

e
are very nice. I like to be able to see the beautiful mountains

F SH
and the sea. I don’t like washing machines because I have to

A1 A1

pay with coins. One thing I like, however, is that they have

SH * v
machines that dry clothes.

A A1
I have a Canadian friend named Venus. We have a good

A A

relationship. Every day, Venus eats Italian food. She likes to

A A1
paint cute kittens on colorful sheets of paper. She usually sits

7 A
on the seat next to me in class. She likes music and arranges

S Z
her CD i1n alphabetical order. However, she gets sick easily.

Vi
She is sick right now. I hope she becomes healthy soon.
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Appendix C: Interview
Questions Regarding the Participants’ Background
Have you ever been formally taught IPA in Japan? Can you actually utilize it?
Have you ever been formally taught “phonics,” “42-sounds of English,” “learn to
read,” or an equivalent?
Have you ever been formally taught English pronunciation in Japan?
Quizzes
Can you identify whether the following words in each pair are the same or different
in pronunciation? If different, can you identify the difference?
o “meat” versus “meet”
e ‘“ear” versus “year”
e  “bone” versus “born”
e “cars” versus “cards”
e “branch” versus “brunch”

Do you know that in English, unstressed vowels are reduced to Short U [0]? E.g.

” b3

“Japan,” “comment,” “terrible,” “common” and so on.

For the word “idea,” which do you think sounds more proper, [a1dis] or [ardiz]?
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Question for the Participants’ Opinion
Do you agree with this process?
Katakana-English-based underlying representation: Y — K /ri:do/ “read”

¢

Stereotypical L2 flavours: “ K [do] sounds Japanese-like. K [du] sounds exotic.”

“The more tongue rolling (rhotacized), the more English-

like.”

+

Surface representation in IL: [1i:du]



