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ABSTRACT

ASTUDY OF THE ENGLISH SPEECH PROCESSING SYSTEM
IN YOUNG JAPANESE EFL LEARNERS AND CHANGES
IN THEIR AWARENESS THROUGH EXPLICIT SOUND INSTRUCTION

By Hiromi Kawai

Keywords: English segments (phonemes), perception, production, explicit instruction

In response to a social demand to cultivate Japanese with English ability, the
Japanese Ministry of Education, Culture, Sports, Science and Technology (abbreviated
as MEXT) has launched a serious attempt to reform English education and has
introduced a new course titled “Foreign Language Activities.” It is a mandatory course
for students in the 5™ and 6" grades of all public elementary schools in Japan. One of
the primary purposes of this course is to familiarize learners with the sounds and
rhythms of English (MEXT, 2008). Recently, MEXT (2014) announced “English
Education Reform Plan corresponding to Globalization” in which “Foreign Language
Activities” will become a formal subject for the 5" and 6™ graders, and the course will
be introduced to the 3 and 4™ graders in 2020 with an eye to the times with Tokyo
Olympic and Paralympic Games. There will be more English lessons in the upper
grades of elementary schools to develop their basic communication skills including not
only listening and speaking but also reading and writing. Although a number of research
and studies have suggested how sounds and rhythms of English should be taught to
elementary school students along with the new reform, little research has been

conducted to investigate how young Japanese learners perceive and produce English



sounds and rhythms. Therefore, it is the author’s interest in this thesis to investigate how
learners at pre-puberty age process L2 sounds at the initial stage of learning in a formal
school setting.

A mixed method design was used. A quantitative and a qualitative studies were
used to complement each other in order to verify the nature of sound processing system
of young learners in a foreign language setting. In the first study 104 students in Grade
5 of a public elementary school in Tokyo participated. Their ability to perceive and
produce English phonemes (segments) was measured. The data was analyzed based on
the model for L1 children’s speech processing system proposed by Stackhouse and
Wells (1997). The results showed that (1) the participants were better at perceiving a
phoneme than producing a phoneme, (2) they had difficulty in auditory discrimination
of paired consonants when one of them does not exist in the Japanese inventory, (3) they
had difficulty in both perceiving and producing English vowels, and (4) their L1 loan
word knowledge had an influence on their ability to perceive and produce L2 sounds.
The second study reports on how the author taught sounds explicitly to the same
participants in the first study and how they reacted to the instruction that was designed
from the findings in the quantitative study. Students’ reflection notes clearly showed
changes in the participants’ awareness and attitudes.

These two studies indicate EFL older children’s nature of perceptive and
productive abilities of English sounds and the benefits of an explicit instruction of the
English sound system. The author believes that this study clarifies the importance of
developing the basic sound processing system which subsequently affects the

development of spoken and written English.
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English Speech Processing System in EFL Japanese Children

INTRODUCTION

For beginner learners, especially those children learning a new language, it is
essential to encounter the new language with its abundant sounds in a spoken form. |
have often noticed in the EFL classroom that some children seem to acquire L2 English
sounds quickly, and, as a result, their English pronunciation is much better than other
children, while for other children the acquisition of English sounds proves to be difficult
and their pronunciation does not really improve. This observation contributed to my
interest in this investigation. As yet, there seems to be no established investigation of
the nature of EFL young learners’ processing system of English sounds. As a language
teacher, hoping that young students will be able to express their own thoughts with
fluent language skills in the future, I have conducted this dissertation study.

As compared to English education to young learners in foreign countries, the
implementation of the formal English education on a primary level in Japan seems slow
and unpermeative, and has not yet been taken firm hold. The importance of teaching
English to young learners has been finally recognized in the present Course of Study.
The Ministry of Education, Culture, Sports, Science and Technology (MEXT, hereafter)
introduced a new course named “Foreign Language Activities (abbreviated as FLA
hereafter)” in 2011, in which students in the upper grades of public elementary schools
learn simple English conversations, words, and letters. MEXT (2014) announced that
the current FLA will be taught to pupils in the third and fourth grades, and pupils in the
fifth and sixth grades will be taught English as a regular English classes from the year
2020. Thus, the more concrete contents will be necessary, particularly related to how
English sounds should be taught to the upper graders.

One of the primary objectives of this course is to get students “to become familiar
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English Speech Processing System in EFL Japanese Children

with the sounds and rhythms of the foreign language, to learn its differences from the
Japanese language, and to be aware of the interesting aspects of language and its
richness” (MEXT, 2008). There is, however, no particular method to teach English
sounds in this course has been recommended by MEXT. At present, most of the
municipal boards of education assign elementary school teachers to be in charge of
teaching English as the main teacher (T1) and to work with an assistant language
teacher (T2) (abbreviated as ALT hereafter). These elementary school teachers, however,
do not have much experience in teaching English. In addition, many of them have not
been trained to teach English to children (Butler-Goto, 2005). In particular, elementary
school teachers do not have much knowledge of English speech sounds or methods of
teaching English pronunciation. Furthermore, Japanese children in the 5™ and 6™ grades
have much less exposure to English than EFL children in other East Asian countries,
such as Korea, China, and Taiwan (Butler-Goto, 2005; MEXT, 2015). Japanese children
generally do not have a chance to speak English outside of school. How can these
students develop their sound systems in this impoverished learning environment? What
are the characteristics of their English sound system, if any? How can we measure these
characteristics?

This dissertation is an attempt to answer these questions using data not from
laboratory conditions but from real classrooms, reflecting the real voices of learners in
order to find a pedagogical solution to the teaching of L2 sounds at the elementary
school level in an EFL setting. A mixed method design was used. Both a quantitative
and a qualitative study were used to complement each other, in order to verify the nature
of the sound processing system in young learners.

In the quantitative study, after the literature review of English sounds on

segmental, the differences between English and Japanese sound system, and

2
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cross-linguistic views on children’s segmental development, the speech processing
model proposed by Stackhouse and Wells (1997) is introduced. Based on the research
questions, the researcher reports on her study which was conducted with 104 students in
Grade 5 of a public elementary school in Tokyo, when she measured the students’
ability to perceive and produce English segments. The data was analyzed using the
model proposed by Stackhouse and Wells.

Based on the findings of the quantitative study, the qualitative study was designed.
It reports on a study that examined how the participants responded to explicit instruction
of English phonemes and how they changed their awareness and attitudes towards the
English sound system. The data were gathered from the students’ reflection notes.

General discussion summarizes the findings in both quantitative and qualitative
studies and discusses several issues revealed in this study, and conclusion and
implications follow. In the final chapter, limitations, pedagogical implications, and
suggestions for future studies are stated, which leads to the conclusion of the study for

English education in an EFL setting targeting L2 older children around pre-puberty age.



English Speech Processing System in EFL Japanese Children

Chapter I

THE QUANTITATIVE STUDY

1.1 Literature Review

This study investigates the nature of the English sound processing system of older
Japanese children in an EFL setting. The model proposed by Stackhouse and Wells
(1997) for L1 English children is employed as the principal theory to measure their
English sound perceptive and productive abilities. The author acknowledges that human
speech consists of both segmental and suprasegmental aspects, and as Major (2001)
claimed, if L2 learners want to master L2 native-like speech, they must master both the
segmental and suprasegmental aspects of the L2 sound system. This study, however,
focuses only on how L2 older children perceive and produce English sounds on the
segmental level.

In this chapter, the segmental features of the two languages, English and Japanese,
are described first, and the two languages are compared from the phonetic and
phonological points of view. In the quantitative study described in this chapter, the
segmental features of General American English (GA) are outlined and are taken as the
standard criterion of judgment for the measurements developed in the study. Since the
study treats developmental ages, the children’s articulatory developmental stages in both
languages are taken into consideration.

Second, the model of speech processing system for L1 English children proposed
by Stackhouse and Wells (1997) is introduced from a psycholinguistic perspective along

with related studies in order to lead the research questions for the quantitative study.
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1.1.1 Segments

A segment® phonetically refers to a distinct speech sound or an individual phone
in a flow of speech which lacks any meaning in itself. A unit of segments composes a
syllable or a word that contains one prominent part which is a vowel and may contain
several consonants preceding or following the vowel (Ashby & Maidment, 2005; Sato
& Sato, 1997). The structure of a syllable or a word is shown as a string of vowels (V
for vowel, hereafter) and consonants (C for consonant, hereafter). Each segment is
written in the form of International Phonetic Alphabet abbreviated as IPA. When a
segment is written encased in two slashes (/ /), it usually represents the underlying
form of a specific language (e.g., /keet/). A phonetic symbol is universal, is not specific
to one language, and is encased in two brackets [ ] that normally stands for concrete
speech sounds as they are pronounced (Davenport & Hannahs, 2010). In this study, the
features of English articulation, vowels, and consonants are represented in phonemic
symbols (/ /), and the substantial outputs produced by the participants are represented

in phonetic symbols ([ ]).

1. Although this study investigates the nature of EFL older children’s ability of perceiving and
producing English segments, it should be noted that a term phoneme appears in the following
sections. In the framework of structural linguistics, phonemes represent “the abstract phonological
units underlying surface sounds of a language” (Davenport & Hannah, 2010) used in phonemic
analysis which studies the systematic organizations and patterns of sound in languages. Claiming the
abandonment of phonemic analysis, Chomsky and Halle (1968/1991) developed generative
phonology which attempts to account for segments from the minimal elements of distinctive features
with the introduction of the concept of underlying phonological representations that are mapped onto
the surface form. In the generative phonological analysis, a segment can be specified in the matrix of
valued features represented on a binary scale of plus (+) or minus (-). However, phonemes are also
used in this study conventionally as a single sound unit of a language in the psycholinguistics and

literacy investigating children’s speech and literacy development, which is described in 1.1.5.
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\Vowels are voiced speech sounds that open the vocal tract, and are classified
according to the height of the tongue, front-back position of the tongue, lip rounding,
and the muscular tension of the mouth. These are the features of vowel quality
(Ladefoged, 2006; Sato & Sato, 1997; Yavas, 2006). Consonants are articulated by
constriction or closure at some point in the vocal tract. They are classified in a
combination of a place of articulation, a manner of articulation, and a phonation type
(Sato & Sato, 1997; Yavas, 2006). There are voiced consonants and voiceless

consonants.

1.1.1.1 American English vowels

There are roughly 15 different vowels in GA English. GA English vowels contain
monophthongs: /i/, I/, lel, Iel, Il IAl, Ial, Ial, I/, Iul, and lu/, and diphthongs: /et/, /oul,
/a1/, Javl, and /o1/. The three vowels: /e/, /a/, and /o/ in Figure 1 are normally used as the
beginning point of diphthongs. Thus, /e/ is normally used as the first vowel of a
diphthong /et/. In order to compare with /e/ and a Japanese vowel /e/, the position of /e/
is shown in Figure 1. A classification of North American English vowels is shown with
features of tongue movements and lip positions (Celce-Murcia, Brinton, & Goodwin,
1996; Ladefoged, 2005, 2006; Ohtaka, 1998; Sato & Sato, 2003; T. Vance, 2008; Yavas,
2006). In addition, English has a reduced vowel called schwa /o/ that is likely to occur
in the stream of the speech. Schwa /o/ is the mid-central position close to stressed vowel
Ial (Celce-Murcia, Brinton, & Goodwin, 1996).

Vowels are described by the tongue position which is classified as front, central,
and back, and the height of the tongue position as high, mid, and low. American English
vowels can be classified on the front-back dimension as follows including the first
elements of diphthongs which are parenthesized:

6
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Front: /i, I/, (lel), Iel, I/
Central: /a/, Ia/, (/al)
Back: /a/, Ia/, (/ol), lul, I/

Classification of the height dimension is as follows:

High: /i/, I/, lul, lvl
Mid: (fel), I¢l, Ial, Ial, (lol)
Low: //, (/al), Ial, lal (Ohtaka, 1998; Sato & Sato, 2003; Yavas, 2006)

The vowel sounds are shown in the vowel quadrilateral in Figure 1 which
represents the height and back-and-front position of the tongue including the beginning
points of diphthongs. The figure 1 shows an approximate vowel quality of standard

American English (Ladefoged, 2006).

front central back

mid-high  \ __~ _ * Ul N i e
\ ’ 0
\ 2 I
/ \ |
mid \ |
\ |
mid-low \ ] 2
______ s [ S
\ A |
\ l
\ |
low \ |
N/ a | a

Figure 1. American English vowels (Revised from Ladefoged, 2006, p. 44)
Note. This cardinal chart includes the beginning points of diphthongs: /e/, /a/, and /o/.

Ladefoged (2006) explains that a diphthong forms a single syllable but includes a
change from one vowel quality to another. This feature of English diphthongs may

7
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cause Japanese learners of English to have difficulty in articulating English vowels
(Ohtaka, 1998). This phenomenon is described in 1.1.3.

In addition to tongue position, English vowels can be divided into either tense or
lax. Ladefoged (2006) shows the distribution of tense and lax vowels in stressed
syllables (p. 96) in which /i, e, a, 9, u, a1, au, o1/ are classified as tense, and /1, €, &, U, A/
are as lax. Ladefoged (2006) explains that tense vowels are allowed both in closed
syllables and in open syllables, while lax vowels are allowed only in closed syllables.
Jakobson, Fant, and Halle (1963) described the difference between tense and lax by
giving an example of tense segments in comparison with the corresponding lax
segments. For example, [i] in beat, a closed syllable, and in bee, an open syllable, is
longer in duration than [1] in bit, a closed syllable. (Ladefoged, 2006). A tense [e] (used
as [er]) is longer than a lax [€], and a tense [u] is longer than [u] (Jakobson, Fant, &
Halle, 1963; Ladefoged, 2006; See also Table 2). As for the degree of rounding of the
lips, rounded vowels are /o, ou, u, u/, and unrounded vowels are /i, 1, ¢, e1, €, &, q, A, /.

Produced speech sounds can differ in pitch, in loudness, in duration, and in
quality. In terms of acoustical measurement of produced vowels, the resonances of the
vocal tract called formants, which are measured in hertz, have several prominent bands
of frequency or energy in a spectrogram (Kent & Read, 2001; Ladefoged, 2005, 2006).
Fant (1960) defined formants as “the spectral peaks of the sound spectrum.” Ladefoged
(2006) explains that the air in the vocal tract vibrates in more than one way due to the
complex shape of the vocal tract and a vowel sound which contains a number of
different pitches simultaneously. Among the pitches there are various overtone pitches
that are distinguished in quality from other vowels. Among the formant frequencies, the
three formants, which are Formant 1, the lowest formant (F1 hereafter), Formant 2, the

second lowest formant (F2 hereafter), and Formant 3, the third formant (F3 hereafter),
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decide the quality of each vowel (Kent & Read, 2001; Ladefoged, 2006). These formant
frequencies are the highest in children, decrease with age, and are the lowest in adult
men due to the inverse link to the length of the vocal folds (Hillenbrand, Getty, Clark, &
Wheeler, 1995; Peterson & Barney, 1952). According to Busby and Plant (1995), low
vowels in F1 values and all vowels in F2 for female children, within the same age group,
are higher than for male children. This gender difference among children of the same
age seems to attribute to the difference in the pharyngeal length (Bennett, 1981). F1
normally represents the height of the vowel. The high vowels have the low values in F1
and the low vowels have high values in F1. F2 represents the front/back distinction, and
front vowels have higher formant values than back vowels. Fant (1960) mentioned that
F1 values would change in jaw opening size, and F2 values would relate to the amount
of tongue constriction and increase the area of front cavity. Ladefoged (2006) suggested
that the correlation between the value of F2 and front/back distinction is not as strong as
the correlation between the value of F1 and the vowel height. The values of F2 and F3
are related to the degree of lip rounding (Ashby & Maidment, 2005; Kent & Read,
2001; Ladefoged, 2006). According to Ladefoged (2006), the frequencies of F1 on the
vertical axis and F2 on the horizontal axis arranged in accordance with the Bark scale,
in which perceptually equal intervals of pitch are represented as equal distances along
the scale, are inversely related to the traditional vowel parameter, as shown such as
Figure 1.

Peterson and Barney (1952) investigated the vowel quality of 33 men, 28 women,
and 15 children who speak GA English. Claiming that individual variabilities and
regional diversities within standard American English since 1950s, Hillenbrand, Getty,
Clark, and Wheeler (1995) replicated and extended the study conducted by Peterson and

Barney (1952). Hillenbrand et al. investigated the acoustic characteristics of vowel
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quality of 45 adult males, 48 adult females, and 46 children aged between 10 to 12 years
old, who spoke L1 American English. The participants produced the vowels in /hVd/, in
which 12 vowels were measured acoustically. Table 1 shows the F1 and F2 values

produced by the participants.

Table 1
The Mean Values of Formant Frequencies (Hz) Produced by the Participants in
Hillenbrand et al. s Study (1995, p. 3103)

fil n lel el l=l  lal 1ol fol ol Ml Ial fal

M 342 427 476 580 588 768 652 497 469 378 623 474
F1 W 437 483 536 731 669 936 781 555 519 459 753 523

C 452 511 564 749 717 1002 803 597 568 494 749 586

M 2322 2034 2089 1799 1952 1333 997 910 1122 997 1200 1379
F2 W 2761 2365 2530 2058 2349 1551 1136 1035 1225 1105 1426 1588

C 3081 2552 2656 2267 2501 1688 1210 1137 1490 1345 1546 1719

Notes. M: males, W: females, C: children.

It is clear that both mean values of F1 and F2 produced by the children were the
highest among the three groups, females were the second highest, and males were the
lowest. The mean F1 values of the vowels for the group of children were between
around 400 and 1000, and those of F2 were between around 1000 and 3000.

Lee, Potamianos, and Narayanan (1999) compared ranges of F1 and F2 values of
children between the ages of 10 and 12 years old and male adults in the three studies:
Peterson and Barney (1952), Hillenbrand et al. (1995) and their own study (1999)
shown in Figure 2. Lee et al. (1999) pointed out the tendency shared by the three studies
that the area of ellipses for children in the F1-F2 plots representing each vowel was

much larger than that of adult males. This indicates that the observed children seemed to
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have been anatomically in the developmental process, so the variance of each vowel is
greater than that of adult males. In addition, some vowel areas overlapped each other
among the areas in children more conspicuously than those of adult males, particularly
among /a/ and /a/, and /a/ and /o/. This suggests that these vowels are close in tongue
position and may be difficult even for L1 older children to articulate. Although it is

clear that the three suggested vowels (//, /a/, and /o/) would be more difficult for
Japanese learners of English to discriminate one from the other than L1 English children,
it is the researcher’s great interest in the degrees of discriminatory ability that a child L2
learner has at the initial stage of learning. It should also be taken into consideration that

the vowel quality is influenced by the adjacent consonants as Ladefoged (2006) points

Comparison ol Two-sipma Ellipses Comparison of Two-sigma Elipges
4000 T T T 4000 T T T
—  Aga10-12 ——  AdultMaie
. - Chikiren in JH --- Adukt Maisin JH
35001 ’,4'?\ Children in PEB. 1 seor e Aduit Mate in PEB
3000 2000
= =
H -
2500 cas0F TN _‘\N
o \E ! T~
S ’ ;
2000 2000} L h \ AE
Voo
. A
1500 1500+
1000 1000
L 1 L 1 L L 500 L - 1 ). 1 1 1
200 400 600 800 1000 1200 1400 200 400 600 800 1000 1200 1400

First Formani (Hz) First Formant (Hz)

Figure 2. Comparison of formant ellipses (F1 and F2 values) between children at age
between 10 and 12 years old (the left chart), and adult males (the right chart) in the three
studies (solid line: Lee et al., 1999; thick dotted line: Hillenbrand et al., 1995; and light
dotted line: Peterson & Barney, 1952). The vowels are represented /1Y/ as /i/, /AE/ as
lel, IAAl as lal, IAO/ as /o/, and /JUW/ as /u/. (Lee, Potamianos, & Narayanan, 1999, p.
1464).
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Hillenbrand et al. (1995) also measured the mean duration of each vowel as
shown in Table 2. As can be seen in the table, tense vowels as well as diphthongs have
longer durations. Yavas (2006) mentions that duration is also an important parameter
influencing the vowel quality although it is not a distinctive feature. Ladefoged (2006)
points out that the precedent vowel duration tends to be longer before a voiced stop
consonant comes at coda position than a voiceless stop consonant. For example,
Ladefoged (2006) showed the duration of [&] in mad is longer than that in mat (p.59).

This rule also can be applied to fricative consonants.

Table 2

The Mean Values of Vowel Durations Produced by the Participants in Hillenbrand et
al. 5 Study (1995, p. 3103)

1il n lel lel l=l  lal Il ol Rl /I [l

M 243 192 267 189 278 267 283 265 192 237 188 263

Dura-
: W 306 237 320 254 332 323 353 326 249 303 226 321
ion

C 297 248 314 235 322 311 319 310 247 278 234 307

Notes. M: males, W: females, C: children.

According to Yavas (2006), it is exceptional that the lax vowel /a/ would have a
longer duration than some of the tense vowels. This durational value decides the
difference between /e/ and /a/, since these two vowels are very close in F1 and F2
values. Although duration is not a construct of the vowel quality, Klatt (1976) claimed
that listeners in his study tended to discriminate one vowel from other similar vowels by
duration of the vowels, for example, distinction between [&] and [g]. Klatt’s study
suggested that the difference between [a] and [g] is decided by the durations rather than

vowel quality, which may be a perceptual key to distinguish these two similar vowels.
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The fact that [a] is a lax vowel seems astonishing to Japanese learners of English. This
IS because Japanese learners intentionally need to move their tongue in the appropriate
position and move their cheek muscles sideways when articulating [&], which does not
occur in articulating Japanese sounds. These facts indicate that both perception and
production of the two vowels are difficult for L2 learners of English whose L1 does not

have these distinctive vowels.

1.1.1.2 American English consonants

English consonants are articulated in a combination of places in the vocal tract
and manners which show the degree and the kind of obstruction in the vocal tract
(YYavas, 2006). There are voiced consonants and voiceless consonants. When the vocal
cords are open, voiceless sounds are produced with the airflows passing through the
glottis. When the vocal cords are closed, voiced sounds are produced with the airflows
that make the glottis vibrate (Ladefoged, 2005).

According to Ladefoged (2005) and Yavas (2006), English consonants are

produced in the following places in the vocal organs:

1. Bilabial represents a position where the two lips come together. English
bilabials are /p, b, m/.

2. Labiodental represents a constriction between the lower lip and the upper teeth.
English labiodentals are /f, v/.

3. Interdental represents the position of placing the tip or blade of the tongue
between the upper and lower front teeth. English interdentals are /0, o/.

4. Alveolar sounds are produced when the tongue tip or blade goes against the

alveolar ridge. /t, d, s, z, n, 1/ are English alveolar sounds.
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5. Palato-alveolar sounds /f, 3, tf, d3/ are produced when the blade of the tongue
moves towards the back of the alveolar ridge.

6. Retroflex represents the American English sound /1/, which is produced by
curling the tip of tongue up and back towards the back of the alveolar ridge. This
retroflex sound and the palate-alveolar sounds are constricted at the back of the
alveolar ridge. These two sounds are different. Palato-alveolar uses the tip of the
tongue, and retroflex uses the blade of the tongue. Yavas (2006) noted that many
American English speakers have ‘bunched’ r-sound by raising the blade of the
tongue with the tip down. Ladefoged (2006) describes that it is the norm that
North American English speakers produce rhotic in which /r/ can occur after a
vowel and within a syllable. In this study, an r sound at the syllable initial
position is represented as /1/, and an ending r at the word final position as /r/.

7. Palatal is the /j/ sound. This sound is produced when the front of the tongue
articulates against the hard palate.

8. Velar sounds are /k, g, /. These sounds use the back of the tongue articulating
against the soft palate.

9. Glottal sounds are /h, ?/. These sounds are produced at the glottis.

10. The Labio-velar /w/ is the consonant that has two places of articulation. The

lips are rounded while the back of the tongue is raised toward the velum.

American English consonants are produced in different manners in combination
with places of articulation. Appendix Al shows the place and the manner of American

English consonants:

1. Stop (plosive) sounds are bilabials /b, p/, alveolars /d, t/, and velars /g, k/.
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These sounds are produced with a complete closure of articulators to block the air,
and then abruptly released by letting the air rush out. The pairs in each place are
either voiced or voiceless. A glottal /?/ is also a stop sound.

2. Fricative sounds are labio-dental /v, f/, inter-dental /9, 6/, alveolar /z, s/, and
palate-alveolar /3, {/. These pairs in each place are either voiced or voiceless. A
voiceless glottal fricative /h/ is also a fricative sound. These sounds are produced
by constricting the vocal tract, so that a noisy airstream is formed.

3. Affricates are the sounds produced when a quick release of the closure like stop
sounds is followed by a homorganic fricative. In English, affricate sounds are /tf,
dz/ which are both articulated in the place of palato-alveolar.

4. Nasal sounds are made by blocking the sound from coming out of the mouth
while allowing it to come out through the nose. They are bilabial /m/, alveolar /n/,
and velar /y/. The two nasals, /m/ and /n/ can be any position in a word or syllable,
but /n/ occurs only in syllable-final position. English nasals except for [n] can be
syllabic as well as liquid sounds.

5. Approximants are consonants that open the vocal tract. Thus, the sonority of
these sounds are the second to vowels. Approximants consist of liquids and glides.
Liquid sounds are /1, 1 (or transcribed broadly as r)/, and glides are /j, w/. Liquid
sounds can be syllabic as well as nasals. A consonant cluster includes one of the
approximant consonants with a stop sound or a fricative sound such as pr-, pl-, bl-,
br-, tw-, dw-, sl-, fr- (Ladefoged, 2005, 2006; Yavas, 2006). Velarization of /1/
occurs in syllable final, marked as [1] which is called “dark 1.” Ladefoged (2006)
explains that the pronunciation of American English /1/ is mostly velarized except

/1/ at the syllable initial position and between high front vowels.
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Kent and Read (2001) and Ladefoged (2006) state that the measurement of the
consonants is more difficult than that of vowels due to the wide variety of consonant
features and qualities, so frequency ranges vary according to the features of the
consonant sounds. In addition to analysis of the waveforms and spectrogram, voice
onset time (Abbreviated as VOT hereafter) is frequently employed to measure stop
consonants and is often used with cross-linguistic comparisons. VOT is the interval
between the release of a stop sound and the start of the successive voicing sound. The
interval between a voiceless stop and the following vowel is longer than the interval
between a voiced stop and the following vowel (Ladefoged, 2005, 2006). In terms of the
coda position of a syllable in English, the duration of voiceless consonants are longer
than that of the corresponding voiced consonants after the same vowel (Ladefoged,

2006).

1.1.2 Sonority of English sounds

As this study investigates Japanese older children’s receptive ability of English
sounds, the sonority of English sounds is a concern in this study. The sonority of
English segments is the degree of opening of the vocal tract when articulating a sound.
From the greatest degree of the sonority, vowels comes first, glides (/w, j/) and liquids
(/r, I/) second, nasals (/m, n, /) third, fricatives (/f, v, 0, 9, s, z, {, 3/) fourth, and the
stop sounds (/p, b, t, d, k, g/) last (Ladefoged, 2006; Sugito, 1996; Yavas, 2006). Hogg
and McCully (1987) showed a more precise 10-point scale of sonority. On their scale
low vowels /a, &/ are given 10 points, mid vowels /e, o/ 9, high vowels /i, u/ and glides
8, flaps /r/ 7, laterals /1/ 6, nasals /m, n, n/ 5, voiced fricatives /v, 9, z/ 4, voiceless
fricatives /1, 0, s/ 3, voiced stops /b, d, g/ 2, and voiceless stops /p, t, k/ 1 point.

It is questionable, however, whether L2 children’s auditory discriminability of
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English segments can apply to the sonority of English sounds as stated above. This
question arose from the tendency of Japanese learners of English to have difficulty in
producing accurately those English vowels that do not exist in the Japanese inventory,
although English vowels have high sonority. Thus, the issues of the degrees of the
sonority and the auditory discriminability of individual sounds which are in the same

sonority level are considerably different.

1.1.3 The differences between the English and Japanese sound system

Comparing phonological features of English and Japanese, Takebayashi (1996)
identified four major differences about consonants, vowels, syllable structure, and
prosodic factors. The segmental parts and syllable structure that are related to this study
will be introduced here. Although the syllable structure is related to suprasegmental
aspects, this factor cannot be ignored when comparing the two languages on the
segmental level.

On the segmental level, there are more vowels and consonants in English than in
Japanese. As a result, there is a tendency for Japanese learners of English to substitute
Japanese sounds for English sounds. English vowel monophthongs are /i, 1, ¢, €, &, A, 9,
a, 9, u, u/. In addition, English has diphthongs and triphthongs. On the other hand,
Japanese only has the five vowels /a, i, w, e, o/ (Takebayashi, 1996). According to
Ladefoged (2006), a Japanese high back vowel /w/ is not as lip rounded as /u/ in other

languages, and a Japanese /e/ is between the American vowel /e/ and /¢/.
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Figure 3. Cardinal vowel chart of Japanese (Ladefoged, 2006, p.221).

The GA version of the Cardinal vowel chart is shown in Figure 1. The Japanese
version is shown in Figure 3 (Ladefoged, 2006, p.221). The five black spots including a
star shaped spot showing /w/ in the figure identify the vowel spaces of Japanese.
Judging from the number of English vowels and tongue positions of English vowels, it
would be expected that Japanese learners of English would have great difficulty in
articulating English vowels accurately. From Figure 3, only /i/ seems to be a similar
sound in the two languages. The English vowels /&, o, A, a/ are frequently pronounced
as /a/ (77) by Japanese speakers. The two cardinal vowel charts suggest that it is
necessary for Japanese learners to learn to move their front-back and high-low muscles
if they wish to articulate English vowels that are distinguishable from one another.
Ohtaka (1998) suggests that some parts of English vowels are positioned so close to
each other that Japanese learners tend to fail in both auditorily discriminating and
producing them, such as the pair /a/ and /e/, and /1/ and /e/, and thus they should be
taught in pairs to distinguish them from each other as well as substituted sounds both in
vowels and consonants.

There are also differences between the consonants of the two languages on the
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segmental level. Regarding stop consonants, English has a similar set of stop sounds as
Japanese. However, voiceless /p, t, k/ are aspirated in English when these sounds are
placed at the initial position of a word or a syllable but Japanese voiceless plosives are
not. Tsujimura (1996) comments that a piece of paper placed in front of an English
speaker moves when the speaker pronounces /pin/.

As for fricatives, there are no labio-dental /f, v/ and interdental fricatives /0, ¢/ in
Japanese. Thus, Japanese learners have difficulty in producing those sounds, and often
substitute them with Japanese fricative sounds. For example, /v/ is often pronounced /b/,
and /0/ is often pronounced /s/ in the case where English words are used as Japanese
loan words (Mutsukawa, 2009). The fricative sounds that are similar across the two
languages are /s, z/ and /h/. The Japanese fricative /$/ is quite similar but different from
the English /{/ sound in the rounding of the lips according to Tsujimura (1996). English
/fl and /h/ are likely substituted by the Japanese /¢/ and /¢/ that do not exist in English.
Ohtaka (1998) explains that Japanese learners of English are influenced by the Japanese
ha line [ha, ¢i, ¢u, he, ho] when pronouncing /f/ and /h/. Ohtaka also points out the
tendency of Japanese L2 learners to pronounce [f] for English [s] and [3] for [z] due to
their L1 sa line and za line so that teachers should teach them that their tongue tip
should go against the alveolar ridge and the tongue should not move towards the back of
the alveolar ridge.

The approximant sounds (liquids and glides) are probably the most difficult of all
the English consonants for Japanese leaners to distinguish auditorily and to articulate.
Ohtaka (1998) says that this difficulty in both discriminating and articulating [1] and [1]
is due to the fact that the Japanese consonant /r/ is a “flap” sound (Tsujimura, 1996) that
is neither English [1] nor [1]. This means that both [1] and [1] sounds are heard as the

same sounds by Japanese learners. Another difficulty is the ending sounds in words that

19



English Speech Processing System in EFL Japanese Children

contain —er and —or, that is an American English segment /o+/ called hooked schwa. This
sound is actually a set of [0 + r] (Ohtaka, 1998). Glides /j/ and /w/ also seem to be
difficult for Japanese as they find it difficult to distinguish between /j/ and /i/, and /w/
and /u/ or /u/. These approximant consonants are phonetically very close to vowel
sounds (Ladefoged, 2006).

Concerning the segmental differences between English and Japanese described
above, Makino (1977) summarized the problematic English sounds for Japanese

learners of English when perceiving them as follows:

Vowels Consonants
English /a/ — /a/ Japanese English /f/ — /f, h/, [pu] Japanese
Inl — lal vl — Ibl
lal — lal 10/ — Is/ [{i]
ol — ol 10/ — Izil [d3i]

Isl — Isl [{i]
Izl — [dz] [d3i]
lil = [
bl = [¢u] [¢i]
(Makino, 1977, p. 109 and 115)

Makino (1977) suggested that learners’ productive ability of English sounds is
dependent on their perceptive ability. Both Makino (1977) and Ohtaka (1998) suggest
that those English segments described above should be taught in pairs so that Japanese
learners can notice the difference between the two sounds contrastively. For example,
although learners know how to pronounce bed and bad respectively, the difference
between /e/ and /a/ should be taught in a pair so that the learners can notice the more
specific difference between the two vowels. Ohtaka (1998) shows the pairs to be taught
in the following pairs of vowels, such as [i]/[1], [1}/[€], [e)/[e], [¢]/[A], [A)/[a], and
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[a]/[«], and pairs of consonants, such as [0]/[s], [§)/[s]. [0)/[z], [z)/[O], [f}/[h], [v]/[b],
and [1]/[1]. This way of teaching in pairs so that Japanese learners of English can notice
the difference of paired-segments suggests the importance of explicit instruction.

Another difference between English and Japanese lies in syllable structures.
Japanese is an open syllable language. Kubozono (1995) reported that more than 90%
of Japanese words are open syllable words. In contrast, English is a closed syllable
language. Its basic syllable structure is CVC. Dauer (1983) pointed out that 40% of
English spontaneous speech is composed of open syllable words, and Ogden (1968) said
that only 15% of the “850 Basic English words®”’ were open syllable words.

In addition, Japanese is a mora-timed language: A mora is a unit of timing. The
duration of each mora is roughly the same length of time (Ladefoged, 2006). A Japanese
short syllable can contain a structure of a short V and a CV which are both counted as
one mora. For example, /e/ meaning a picture containing a short vowel, and /ha/
meaning a tooth or a leaf containing a consonant and a short vowel, are both counted as
one mora. A syllable-final nasal represented as N (hatsu-on in Japanese) and a
syllable-final obstruent represented as Q known as geminate (soku-on in Japanese) are
also counted as one mora (T. Vance, 2008). For example, nippon meaning “Japan”
includes a geminate and a syllable-final nasal, and is pronounced /n1IQpoN/ which is
counted as four morae. This indicates that there is a certain duration of time in
articulating a geminate between the first and the third morae. A Japanese vowel cluster
word, such as ai meaning love is produced in approximately equal length and counted

as two morae (Kubozono, 1998; Nema, 1996; Ohtaka, 1998) while an English

2 Ogden developed Basic English and released it as a book in 1930. He selected 850 words most

frequently used among 25,000 words from the Oxford Pocket English Dictionary.
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diphthong [a1] is normally counted as one single syllable. The feature of Japanese morae
seems to cause problems for Japanese learners of English. Ohtaka (1998) points out that
the tongue movement when pronouncing English diphthongs is terminated in a higher
position with the second vowel pronounced weakly and short, which is fundamentally
different from Japanese vowel clusters.

Furthermore, constraints on the number of consonants in a syllable structure differ
between the two languages. Some English syllables do not have any consonants, some
allow one consonant, and some have a plural number of consonants around the nucleus
vowel allowed up to three in the onset and four consonants at maximum in the coda.
When either the onset or the coda allows more than two consonants, it is called a
consonant cluster (Kubozono, 1998; Yavas 2006). This structural difference in syllables
between English and Japanese appears in Japanese loan words. Sugito (1996) pointed
out that when English words are used in Japanese loan words, monosyllabic words are
treated as having a greater number of morae. For example, the English words strike
[straik] and straight [strert] are one-syllable words. However, when Japanese speakers
pronounce them in Japanese, they put a vowel after each consonant, as [su.to.rai.ku]
and [su.to.re:.to.] (p. 47). This phenomenon is known as vowel epenthesis (Kubozono,
1998; Major, 2001; Nema, 2005; T. Vance, 2008). As a result, these two words are
counted as 5 morae in 4 syllables, where two diphthongs [a1] in strike and [e1] in
straight are counted as two morae. Sugito (1996) explained that the basic structure of
Japanese morae is the same as a single letter of Japanese syllabary, and this feature
makes Japanese learners of English split a single heavy syllable into two or more morae
(1996, p. 53). Japanese learners often produce two morae in the case of English long
vowels, diphthongs, coda nasals, and geminates. However, it becomes a serious matter

for Japanese learners of English when the Japanese basic rhythmic timing in which
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Japanese learners split single heavy syllable into two morae occurs successively. This
successive rhythmic timing is likely to cause the collapse of English rhythm.
Consequently, this phenomenon of L1 transfer has a serious effect on the articulation of

English sounds.

1.1.4 Cross-linguistic views on children’s segmental development

In the previous section, the linguistic differences between English and Japanese
that contribute to L2 Japanese learners’ difficulty in acquiring native-like English
pronunciation were described from the phonetic aspects of segments and the syllable
structure. In addition to these difficulties caused by cross-linguistic differences, there
are difficulties that occur universally (despite the language) in children’s perception and
production of linguistic sounds. This section first pinpoints the development of the
segmental perception and production respectively during infancy from universal points
of view, and then describes segmental acquisition of L1 English children and L1

Japanese children.

1.1.4.1 Development of segmental perception

It seems that human perceptive ability of speech sounds begins prior to birth
(Fifer & Moon, 1989). Kuhl (2004) developed the universal language timeline which
shows the typical development of infants in perceptive and productive abilities of
speech sounds during their first year of life. Regarding the development of segments
according to the timeline, neonates can discriminate phonetic contrasts of all languages,
and infants can perceive language-specific vowels around six months old and produce
language-specific speech sounds around 10 months old (Kuhl, 2004). This also
mentions that infants’ initial universal ability diminishes while L1 language-specificity
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on both perception and production develops. For example, English L1 infants at the age
of 12 months old had difficulty in discriminating between segments that were not used
in English (Best & McRoberts, 2003; Werker & Tees, 1984). Werker and Tees (1984)
investigated infants’ accuracy of discriminating Segments in an L2. They found that the
discriminative ability of infants at younger age (between 6 and 8 months old) was
superior to those of an older age (between 10 and 12 months old). The accuracy of
discriminating non-native speech contrasts declined from 95% to 20%. Another
example was /1-1/ contrast between Japanese and American infants. While both infants
during 6-8 months of age could discriminate the two segments, American infants’
performance improved significantly whereas Japanese infants’ performance declined by
10-12 months old (Kuhl, Stevens, Hayashi, Deguchi, Kiritani, & Iverson, 2006). This
accords with Kuhl’s timeline (2004) that perceptive ability of consonants in foreign
languages declines around 11 months of age, while at the same time perceptive ability
of L1 consonants rises.

In terms of perceiving vowels, Trehub (1973) found that 4 to 17-week-old infants
were able to discriminate between [u] and [i] and between [i] and [a]. Experiments of
vowel contrasts conducted by Kuhl (1977, 1979) revealed that the discrimination
between /a/ and /o/ is more difficult for six-month-old infants than between /a/ and /i/.
Kuhl (1977, 1979) surmised that the distance between /a/ and /o/ is closer in tongue
position than between /a/ and /i/, which made the discrimination task more difficult for
the infants.

Numerous investigations have been carried out to examine infants’ auditory
discrimination of L1 segments by conducting CVC minimal pair type tests (Barton,
19764, 1976b; Edwards, 1974; Eilers & Ollers, 1976), as sound perception ability
precedes production ability (Kuhl, 2004). Barton (1976a) conducted a minimal pair test
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to an L1 English children between the ages of 27 months and 35 months in order to
measure consonant discriminatory ability. Barton corroborated the generalization that if
children can perceive the difference between the segments they can produce the sounds
of the target segments. This conclusion was criticized, however, for the method in which
the target segments were likely among the first acquired by the participants, and the
words including the target segments were named by the participants as to establish the
criterion of the stimuli (Ingram, 1989). Nevertheless, Barton’s study mentioned that

perception study should consider children’s articulatory abilities.

1.1.4.2 Development of segmental production

Regarding children’s production of linguistic sounds, Jakobson (1941/68)
attempted to establish universal order of acquisition in which a universal course of
development should be based on a finite set of binary Distinctive Features underlying
all possible phonemes of the world’s languages. According to this theory, an infant’s
first babbling utterance [ba] contains /b/, a bilabial voiced stop consonant which goes
along with vowel /a/ which is lowest and central position of tongue. Jakobson (1968)
claimed that the openness of the low vowel [a] is the most unmarked vowel universally

from the following three rationales:

1. [a] appears the most frequently in all languages of the world.
2. [a] is likely the first sound that children acquire.

3. [a] is the last sound that patients suffering from aphasia are likely to lose.

Johnson and Reimers (2010) summarized Jakobson’s claim of children’s

phonological development in the following order:
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a. Vowels are acquired before consonants; [a] is the first vowel.

b. Single consonants are acquired before multiple consonants (clusters);
generally the first consonant is labial (‘front” consonants are acquired before
‘back’ consonants).

c. Consonant-vowel contrast is the first to be acquired.

d. The distinction between nasal and oral; generally [m] vs [p].

e. The distinction between labial and dental sounds are generally [p, m] and [t,
n].

f. The first vocalic opposition is low vs high; [a] vs [i].

g. The expansion of the vocalic system into three vowels by splitting the high
vowel into front and back to form the fundamental vowel triangle /a, i, u/ or
adding a more central degree of opening to form the linear vowel system /a, ¢,
il.

h. The pair /o-u/ cannot precede the pair /e-i/.

i. Secondary vowels® are acquired later than primary vowels (in other words,
front rounded after both front spread and back rounded and so on).

J. The acquisition of stops; velar stops are acquired shortly after dentals.

k. The acquisition of fricatives (since no language has fricatives without stops);
if the child has only one fricative is it /s/.

I. Acquisition of affricatives

m. Acquisition of liquids and glides

3, According to Ladefoged (2006), there are eight primary vowels /i, €, €, a, a, o, 0, u/, and another
eight vowels called secondary vowels, which are /y, g, ce, &, 0, A, y, w/. These secondary vowels are
more lip-rounded. For example, /y/ is defined as a vowel with the same tongue position as /i/, but
with more rounded lips.
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n. Acquisition of obstruent liquids

0. Nasal vowels are acquired after the remaining vowels.

p. The distinction between nasal and oral vowels

g. The distinction between pulmonic and non-pulmonic airstream mechanism®,

(Johnson & Reimers, 2010, p. 53)

Jakobson’s theory was developed from speech production based upon published
data of acquisition in 15 languages (Ingram, 1989). The most remarkable feature of
Jakobson’s theory is laws of irreversible solidarity. For example, Jakobson found that all
languages had front consonants but not all had back consonants. This means that the
presence of the back consonants implies the existence of the front consonants, and that
children will acquire unmarked features before more marked ones. While there have
been some cross-linguistic studies to support Jakobson’s theory, other studies have
indicated that his theory had some problems. For example, although Jakobson predicted
that the early acquired vowels are /i, e, a, o, u/, Kent and Miolo (1995) found that they
are /1, u, a, o, A/. In terms of consonants, while Jakobson predicted that /1/ is one of the
consonants to be acquired last, French children between 12 and 15 months old seem to
be able to produce lateral sounds (Vihman, 1993; Vihman & Boysson-Bardies, 1994).
Ferguson and Farwell (1975) pointed out that Jakobson’s theory did not concern
individual differences and variability across children learning the same or different

languages in the world.

4, Pulmonic airstream mechanism is the lung air movement with the respiratory muscles. Ladefoged

(2006) explains that most human sounds are produced with pulmonic airstream mechanism.

27



English Speech Processing System in EFL Japanese Children

1.1.4.3 Comparison studies between perception and production of segments

As research on infants’ perception and production of segments became
respectively thorough, some studies seeking the relationship between perception and
production emerged. Edwards (1974) compared between perception and production of
the consonant contrasts for children between the ages of 20 and 47 months. Edwards
found that segmental perception is patterned in children’s linguistic development,
perception of a certain segment comes before production, the acquisition of segments is
uniform, and fricative contrasts, such as /s-z/ and /6-8/ pairs, were more difficult to
discriminate than plosives and approximants. Eilers and Oller (1976) investigated the
relationship between perception and production of segments in order to find any cause
of the speech errors produced by children. They conducted a minimal pair test to the
children between the ages of 13 months and 26 months. The result of the tests was
categorized into the three levels: easy, moderate, and difficult. It was interesting to note
that most of the participants had both perception and production of the difficult pair, fish
and thish evaluated as wrong. On the other hand, perception of an easy pair, car-gar,
was 12 out of 14 participant were evaluated as correct while two out of 14 was
evaluated as wrong. However, another easy pair, pig-tig, had a contrary result that
perception was worse than production. This phenomenon suggested that the causes of
children’s speech errors in the acquisitional process could be complicated.

These sections above described the universal tendency of infants’ development in
perception and production up to the age when they acquire their first 50 words. The next

two sections describe children’s acquisition of L1 segments.
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1.1.4.4 L1 children’s acquisition of English sounds

Around its one-year-old birthday, an infant starts the onset of the first word. By
the age of 18 months, infants explosively increase their repertoire of words from three
to 50; babbling with several syllables with intricate intonation patterns. According to
Lenneberg (1967), infants’ biological development such as growth of the facial skeleton
and muscles as well as their body motoric functions and exposure to the opportunity of
hearing linguistic stimuli accord with their explosive vocabulary growth. Between the
ages of 2 and 3 years old, infants’ utterances include multisyllabic vocabulary in a
sentence. It is noticeable, however, that the onset of their words are often truncated at
this age (Lust, 2006), with deletion of the consonant cluster (Pater & Barlow, 2003), and
vowel epenthesis to the consonant cluster (e.g. [bured] for /bred/, Pater & Barlow,
2003) all likely to occur. Lust (2006) suggested that this deformation of adult target
words reflects a universal process of L1 acquisition.

According to Templin (1957), developing infants between the ages of 3 and 4
years old greatly improve their articulation, until seven years old for female infants and
eight years old for male infants (Johnson & Moeller, 1967). Hallahan and Kauffman
(1982) defined articulation and resonance that are accompanied with articulation as

follows:

Avrticulation refers to the movements that the vocal tract makes during
production of speech sounds; resonance has to do with the quality of the sound
imparted by the size, shape, and texture of the organs in the vocal tract.
Articulation and resonance are closely linked processes because as the pharynx,
tongue, lips, and other parts of the vocal tract are moved to articulate sounds,

the size and shape of the vocal tract, and hence its resonance characteristics,
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also change (Hallaha & Kauffman, 1982, p. 212).

Strange (1986) claims that children’s L1 perception system is reconstructed to be
suitable to the innate language specific segments by the age of 4 or 5 years old, and L1
sound patterns seem to be consolidated to be the same as L1 adult perception ability
(Keduka, 2006; Ohtsuka, 2005). In terms of L1 productive sounds, the American
Speech and Hearing Association’s Articulation developmental chart (Appendix A2)
shows that all the L1 segments except /1, s, r, v, z, tf, {/ are acquired around the age of 4
or 5 years old (American Speech-Language-Hearing Association, 1972). The
articulatory establishment of L1 English (General American English) was studied by
Templin (1957). Up to the present, her study is still regarded as the most important
normative data of L1 English children’s acquisition of segments (Ingram, 1989).
Templin tested 480 children between the ages of 3 and 8 years old. Table 3 shows
percentages of correct production of fricatives by children between the ages of 3 and 5

years old from Templin’s study (1957).

Table 3
The Correct Percentages of Articulated Fricatives in Children at the Age 3-5 Years Old
from Templin’s Study (1957) (Cited from Ingram, 1989, p. 364)

Age Il 01 Isl I NIl I 5l M dsf
30 8 26 64 44 31 20 34 15 47 35
35 88 32 78 63 39 23 55 23 61 41
40 92 49 76 71 51 42 58 33 72 69
45 97 59 77 84 54 47 66 38 83 72
50 91 63 78 8 62 56 64 84 84 81
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Her investigation included both perception and production tests, such as,
articulation, vocabulary, sentence development, and speech sound discrimination. The
younger participants, between the ages of 3 and 5 years old, were asked to imitate the
words that the test implementer pronounced, and the older participants read the words
or repeated them. For the speech sounds discrimination test, each participant heard a
pair of nonsense syllables and were asked to decide if they were the same or different. A
consonant sound was considered acquired when 75% of the participant children in an
age group produced the sound correctly. Each sound was also observed in the position
of a word: initial, medial, and final position.

The results of Templin’s study showed that all the twelve vowels, nasals /m, n, n/,
voiceless stops /p, t, k/, glides /w, h/, fricatives /f, s/, and voiced stops /b, d, g/ except
final position were acquired by the age of 3 years old, and voiced stops in final position,
palatal fricatives and affricatives /f, tf, dz/, liquids /1, t/, in initial and medial position /v,
z/ were acquired by four years old (Ingram, 1989). It is clear that consonants in the
fricative class are acquired later than other consonants.

The L1 English children’s articulation development chart in Appendix A2 shows
that the acquisition of the fricatives /s, z, v, 0, 0, 3/ are extended to the age of 8 years
old (American Speech- Language-Hearing Association; Sander, 1972; Templin, 1957;
Wellman, Case, Mengert, & Bradbury, 1931). Since Templin (1957), nemerous
investigations have been carried out to examine infants’ auditory discrimination of L1
segments by conducting CVC minimal pair type tests as described in the previous
section (Barton, 1976a, 1976b; Edwards, 1974; Eilers & Ollers, 1976). This articulatory
acquisitional process of L1 English children implies that the articulatory difficulty for
developing children is universal on account of both the infants” motoric development

and vocalization.
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Grunwell (1987) developed a profile of phonological development and
phonotactic structures development across seven chronological stages of ages including
parentheses that indicate processes likely to be optional based on the findings of studies
of children’s speech, as shown in Appendix A3. Grunwell’s profile agrees with Barlow
and Gierut’s study (1999) that normally children commonly commit errors in the L1
acquisitional process. Grunwell (1987) accounts for error phenomena in the patterns of
articulatory development that are likely to occur at a certain period of child life but later
disappear. Taking the example of Clusters, some L1 English children can realize
clusters by three years old, and most children by four years old. On the other hand,
cluster reduction is likely to occur in some children between two and 3;6 years old. The
following errors are shown in Chronology of Phonological Processes (Grunwell, 1987,
p. 229). These errors are considered to be either temporal or caused by speech
impairment. Grunwell accounts for the following processes as affecting structural

simplifications:

Weak syllable deletion: the tendency of simplifying the structure of
multisyllabic words by omitting one or more syllables (e.g. banana ['nana]) (p.
212).

Final consonant deletion: consonants in word-final position are often omitted
(e.g. juice [du], ball [ba]) (p. 213).

Reduplication: the repetition of the first syllable, which is also stressed syllable.
This is frequently seen at the stage of the emergence of the ‘first words’ (e.g.
pudding [pupu]) (p. 214).

Consonant harmony: this is also called assimilation of one consonant to

another across a vowel (e.g. dog [gog]) affecting both place and manner (pp.
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215-216).

Cluster reduction: the deletion of one or more consonants from a target cluster
(e.g. plate [pert], brick [bik]) (pp. 217- 221).

Epenthesis: a vowel is inserted between the consonant clusters (e.g. bread

[bured]) (pp. 220-221).

Grunwell also summarized the following phenomena as processes affecting

systematic simplifications that are frequently seen in normally developing children:

Fronting: the sound that is supposed to be articulated as velar is realized as
alveolar. For example, a child wants to say ‘key,’ but it is pronounced ‘tea.’
Thus, /k, g, n/ are realized as [t, d, n]. In normally developing children, velar
consonants are established around by 3;3 (p. 221).

Stopping: fricatives and affricates sounds tend to be realized as plosive sounds
(e.g. face [pert]). This phenomenon generally begins to disappear by 2;6-3;0.
This is, however, not a temporal phenomenon, but rather is likely to go through
developmental phases until the establishment of fricatives and affricates around
4;6 (pp. 221-223).

Gliding: replacing consonants with approximants at the beginning of speech
development (e.g. /f/=[w], /s/=[l, j] (pp. 223-225).

Context-sensitive voicing: a voiceless sound is replaced by a voiced sound (e.g.
Ip, t, k/=[b, d, g]). This voicing is likely to remain until about 3;0 (pp.

225-226).

Grunwell mentioned that the phenomena described above frequently co-occur in
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the realization of the target words. It is questionable whether these kinds of errors occur

in L1 Japanese children as well from a typological point of view.

1.1.4.5 Japanese children’s L1 speech sound development

Some studies have investigated that L1 Japanese children’s acquisitional process
based on the specific linguistic features of L1 segments. As described in the previous
section, Kuhl, Stevens, Hayashi, Deguchi, Kiritani, and Iverson (2006) conducted an
experiment to determine the critical period of American and Japanese infants’
perception of native and non-native patterns of the American English /1-1/ contrast. The
result indicated that infants’ phonetic properties of non-native language unit was that
10-12 months, the possible period of non-native perception. While Japanese infants are
in the L1 acquisitional process, Ota (1998) suggested that a similar phenomenon of
deformation of adult target words that Lust (2006) had suggested for L1 English infants
is likely to occur in L1 Japanese infants. Ota studied truncation where a Japanese infant
(age of 2;1-2;4) produced [do:.{a] instead of the adult form /d3ido:.fa/® (meaning a car).
It was presumed that the onset sound /d3/ was still hard to articulate, and the first weak
mora /d3i/ was hard to perceive so that the child could not produce the sound.

Combining this with the description of L1 English infants” deformation of adult
target words in the previous section, it can be concluded that these phenomena occur in
both L1 English and L1 Japanese infants between two and four years old owing to

children’s universal tendency of speech errors. It is probable that this is due to their

5. This written form /dzido:.{a/ is as it was in Ota’s study (1998). For Jidousha meaning a car in
Japanese, Tsujimura (1996) and T. Vance (2008) describe that Japanese romanized ji is represented

as /3z/ in IPA symbols.
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undeveloped motor skills and physiological functions in the articulation system, as well
as immature perceptibility. These studies also suggest that perception comes earlier than
production. This phenomenon among Japanese infants, however, seems to be attributed
not only to the Japanese mora but also Japanese heavy syllable with a light syllable
(HL). In the word jidousha, the stressed syllable is dou, so the first syllable may not be
heard by the infants. It can be said that the truncation by Japanese infants is not only a
problem of Japanese mora, but also the suprasegmental feature of Japanese.

Regarding Japanese children’s developmental process of Japanese articulation,
Ohtsuka (2005) points out that approximately 90% of Japanese children around Grade 1
(between six and seven years old) are likely to have an established articulation system,
and the fricative sounds are found to be the latest sounds to be acquired. “Fricatives are
the latest” is likely the same for L1 English children. Nasals and stop sounds are
acquired in relatively early age, and fricatives /s, {/, affricates /ts/ /dz/, and flapping
sound /r/ are acquired later around the age of 6 or 7 years old when Japanese children
enter elementary school. Appendix A4 shows three studies of Japanese children’s
articulation development (Nakanishi, Ohwada, & Fujita, 1972; Noda, lwamura, Naito,
& Asukai, 1969; Takagi & Yasuda, 1967). Takami, Kitamura, Kato, Tanaka, and
Yamamoto (2009) compared these studies and pointed out that there was considerable
variation of individual differences in the first appearance and the acquisition period of
segments among the three studies. In addition, they pointed out that these studies were
conducted more than three decades ago, and the methods of data collection were
possibly very different from each other. Thus, Takami et al. (2009) investigated the
developmental process of articulation and speech errors among nursery school children
between the ages of 3;9 and 6;7 years old. They found that (1) Japanese children acquire

almost all of the Japanese speech sounds by the age of 4 or 5 years old, (2) Japanese
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children tend to acquire vowels, nasals, and bilabial plosives much earlier than other
segments, and [s], [f], [dz], [ts], and [r] sounds tend to be acquired much later than other
sounds, (3) undeveloped sounds, such as [K] and [g], occasionally remained
undeveloped, and (4) lateral articulation may appear later than the age of 4 or 5 years
old. They reported that the errors that Japanese children tended to make at the age of 5
or 6 years old were: [ki]—[tfi], [gi]—[d3i], and [ke]—[tfe], all of which were
phenomena of fronting. This is a similar phenomenon to L1 English children’s
articulation errors that Barlow and Gierut (1999) had pointed out. Takami et al. (2009)
suggested that while the velar stops [k] and [g] are normally acquired between the ages
of 2 and 4 years old, there are some children who have difficulties in articulating [k] and
[g] even at the age of 5 years old, and their articulation of these error sounds may not
naturally be cured.

Ichihashi, Okano, Kondo, Nakahara, linuma, and Tamura (2008) conducted
frequency analysis on the continuation vowels and the VCV syllable words in Japanese
children between the ages of 3 and 8 years old. The vowel quality was analyzed in a
spectrographic display. As mentioned in the previous section, vowel quality is decided
by formant frequencies: Formant 1 (F1) is related to the height of tongue, and Formant
2 (F2) is related to front/back of the tongue. Ichihashi et al. (2008) found that there was
no significant difference between the F2 values of the 3-year-old group and the group of
the 8-year-old children. This implies that the front-back tongue movement has not been
acquired among the observed ages. Ichihashi et al. surmised that this was due to the
tendency of Japanese children of these ages to move their tongue up and down more
frequently when articulating vowels but front-back movement is still immature. This
result raises a question as to whether or not Japanese children of pre-puberty age still

have the same tongue movement as those of younger children which may influence their
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English pronunciation. This motoric developmental features in Japanese articulation
produced by Japanese children may have association with the articulation of L2 English
sounds.

In summary, while infants are able to discriminate language-specific contrasts not
used in their native language, the ability to perceive such contrasts declines at around
the age of 10 months, when they begin to produce their native language. Most children,
however, do not have full phonological proficiency until about school age. Some
cross-linguistic studies indicate that children fail to produce certain sounds and may
produce errors before they acquire L1 adult-like words. Certain sounds (e.qg., /{/, /6/, and
/s/) are difficult to make for even L1 English children. In the process of L1 children’s
articulatory development, children make errors that are divided into patterns that

children of any language commit in the children’s L1 acquisition system.

1.1.5 The model for L2 segmental development for young children

From this section, it should be noted that the term phoneme, which is referenced
conventionally in psycholinguistics and language teaching, is frequently used instead of
segment throughout this study. It is used to represent a single sound unit of a language
for children to acquire. Vihman (1996) explains the usage of phoneme by describing an
interdisciplinary connection between phonology and the study of children’s literacy.
Liberman, Shankweiler, Fischer, and Carter (1974) found that children had difficulty in
identifying individual segments as compared with syllables, which was assumed to
cause negative influence in children’s reading ability. Since then, a number of studies
have investigated the relationship between children’s awareness of speech sound and
literacy development. Those studies have investigated phonemic awareness and

phonological awareness in both L1 and L2 children as well as in both normally
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developing children and children with reading or speech difficulties.

1.1.5.1 The Model of Stackhouse and Wells

Stackhouse and Wells (1997) introduced the speech processing system which is
the psycholinguistic framework composed of three components: input channel, output
channel, and lexical representation between these two channels as shown in Figure 4.
According to Stackhouse and Wells, speech processing system is defined as “all the
skills included in understanding and producing speech, including peripheral skills such

as articulatory ability and hearing” (p. 8).

Lexical
representations

INPUT OUTPUT

Figure 4. Input/output dimensions of the speech processing system (Stackhouse & Wells,
1997, p. 88).

This model examines how a child receives information from spoken or written
language, remembers and stores it within the lexical representations and how the child

selects and produces spoken or written words. According to Stackhouse and Wells

38



English Speech Processing System in EFL Japanese Children

(1997), and Stackhouse, Vance, Pascoe, and Wells (2007), a lexical representation is
composed of semantic representation, phonological representation, motor representation,
grammatical representation, orthographic information, and motor programs.

Semantic information is about the meaning of a word. In the example of cat, the
word means an animal that can be a pet, has soft fur, and says mew. It is also associated
with an image of catching mice. Phonological representation is information about the
sound of the word: Cat is pronounced [kat], but not [baet]. Grammatical information is
about how the word is appropriately used in a sentence, and how plural forms are
produced. Orthographic information is about how the word looks in written form and
how to read the word. Motor programs represent the articulation system of tongue, lips,
soft palate, and vocal folds. Even though a child can perceive the word adequately, it is
possible that the motor program is deficient and the child cannot pronounce the word.

These components are measured by perception and production tests.

1.1.5.2 The Model of Stackhouse and Wells and its related theories

Baker, Croot, McLeod, and Paul (2001) and Vihman (1996) mention that Smith
(1973) first described the process, including children’s underlying representation, that
Stackhouse and Wells (1997) describe as lexical representation. In Smith’s model, the
input from adult speech is stored in the child’s underlying representation. The stored
information is modified online through a phonological rule to realize the representation
form as output. His model, however, was criticized in that a child’s perception form is
not always adult-like and does not correspond to variable pronunciation. For instance,
Smith’s model cannot explain why a child pronounces the same segment differently in
different words (Bernhardt & Stemberger, 1998).

Extending Smith’s one-lexicon model, Menn and Matthei (1992) proposed that
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children have two lexicons for their underlying representations. One is the input lexicon
that represents word recognition, and the other is the output lexicon that represents word
production. This proposal can account for the underlying representation that exists in
both adult-like and non-adult-like forms. In Menn and Matthei’s two-lexicon model, the
adult-like perceptual representation in the input lexicon is modified offline through
phonological rules and stored in an output lexicon that is associated with production
rules and follows the final output forms (Baker et al., 2001). Hewlett’s model (1990)
focused more on production parts, and proposed two possible processing routes for a
child’s word production: A child can access an auditory-perceptual feature-based
representation and an articulatory-based representation. This model has been found to
be useful in detecting problems of children with speech difficulties. William and Chiat
(1993) employed this model to assess children with a suspected delay in their
phonology and children with disordered phonology by conducting speech production
tests, such as naming, sentence repetition, non-word repetition, and real word repetition.
The results showed that the children with delayed phonology did significantly much
better than the children with disordered phonology. Their study implied the necessity of

finding specific diagnosis and a specific intervention for the child.

1.1.5.3 The speech processing profile sheet

Stackhouse and Wells (1997) have suggested that there is a difference between
articulatory (phonetic) difficulty and phonological difficulty: while the former means
that a child has difficulty in producing sounds, the latter means that the child has
difficulty using the sound appropriately to carry the meaning of the word. Thus, a child
with articulatory difficulty cannot produce the sounds (totally or partially), but a child

with phonological difficulty may say “I want to go to the tea,” instead of “to the sea”
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and the same child may choose the right picture of the sea among from pictures of tea
and sea. In order to grapple with this complicated speech processing system and to
clearly identify where a child’s problem is, Stackhouse and Wells developed their

speech processing check sheet based on their theory (Figure 5).

INPUT OUTPUT
F. Is the child aware of the internal structure G. Can the child access accurate motor
of phonological representations? programs?

E. Are the child’s phonological representations

accurate? H. Can the child manipulate phonological
units?

D. Can the child discriminate between real

words? I. Can the child articulate real words
accurately?

C. Does the child have language-specific

representations of word structure? J. Can the child articulate speech without
reference to lexical representations?

B. Can the child discriminate speech sounds

without reference to lexical representations?

A. Does the child have adequate auditory K. Does the child have adequate sound
perception? production skills?

L. Does the child reject his/her own erroneous forms?

Figure 5. The speech processing profile sheet (Stackhouse & Wells, 1997, p. 98;
Stackhouse, Vance, Pascoe, & Wells, 2007, p. 9).

In accordance with this profile sheet, researchers and educators provide tests to
students to identify their problems. The following are examples including the ones used

in the Input (perception) channel for this study:

(i) A non-word perception test derived from real words is employed to observe
whether a child can discriminate one sound from another without access to lexical
representation (corresponds to level B in the profile sheet). For example, a child is
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asked whether /ket/ and /keet/ are the same or different.

(i) The same/different type of auditory discrimination test asks a child to choose
the right auditory input between /ket/ and /bzt/ to represent a picture of a cat
(corresponds to level D in the profile sheet).

(iii) Listening test asks a child to choose the right picture of a word he/she hears
(corresponds to level E in the profile sheet).

(iv) An odd-man-out listening test measures whether a child is aware of the
internal structure of phonological representations without reference to lexical

representations (corresponds to level F in the profile sheet).

In the Output (production) channel, the tests are the following examples:

(i) A naming test asks a child to say a word corresponding to a picture
(corresponds to level G in the profile sheet).

(if) A word-in-sentence test asks a child to repeat model sentences (corresponds to
level I in the profile sheet). This test is to assess the child’s production of the
target word in connected speech. This performance is compared with a naming
task where the word is produced in isolation.

(iii) A non-word production test asks a child to repeat the model non-words
derived from real words (corresponds to level J in the profile sheet) in order to
assess how accurately a child can produce English segments without reference to

lexical representation.

These Input (perception) tests and Output (production) tests are conducted with
L1 English children. Stackhouse and Wells (1997), and Stackhouse, Vance, Pascoe, and
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Wells (2007) describe how an L1 child is tested to find out exactly where the child’s
processing skills are breaking down, and to observe how the breakdown affects the
child’s speech, and lexical and literacy development. Stackhouse and Wells (1997) also
explain that the child’s spoken language skills predict his/her future literacy outcome,
because both his/her spoken and written language are developed dichotomously from
the bottom of the child speech processing system which deals with linguistic sounds. It
should be noted that L2 children at the novice level cannot be tested with the same
methods as L1 children in production tests due to their L2 lexical representation. Thus,
production tests administered to L2 Japanese children in this study were repetition tests,

which will be described in the next section.

1.1.5.4 The Model application to EFL normally developing children

Finally, the adequacy of using this model in this study will be explained since it is
usually used for investigating children with speech difficulty and language impairment
in their first language. Frith (1985) emphasized that errors of children with linguistic
difficulty cannot be distinguished from those of normally developing children. For
instance, children with dyslexia “are not disordered or fundamentally different from
normally developing children, but in certain aspects of their development they have not
moved on to the next phase in the way that studies of normally-developing children lead
us to expect” (Stackhouse et al., 2007, p. 188). Based on the notion of sound errors that
possibly occur in any child, Stackhouse and Wells (1997) initiated their first study of
100 normally developing children between the ages of 3 and 7 years old in order to
construct the framework of this speech processing system (M. Vance, 1995; M. Vance,
Stackhouse, & Wells, 1994, 1995, 2005). Cassidy (1994), Darili (1994), Dollagan, Biber,
and Campbell (1995), and Treiman (1993) also conducted their studies with normally
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developing children in order to verify the model proposed by Stackhouse and Wells
(1997).

Stackhouse and Wells (1997) state that “L1 children’s speech processing model
can also be applied to the early development of language skills in young
normally-developing monolingual children, and the language skills of multilingual
speaking children with or without speech and language difficulties” (pp. 94-95).
Stackhouse et al. (2007) affirm that this psycholinguistic approach is also applicable to
children learning a new language in order to investigate their separate language storage.
Some of the tasks in this model observe whether the child has language-specific
representations of word structure. For example, in an auditory discrimination task
conducted by Darili (1994) and Dry (1997), children were asked to do a task to
recognize the phonological and phonotactic structure of the language they were learning,
and to distinguish real words from non-words that follow the same phonological
principles. Although this psycholinguistic framework proposed by Stackhouse and
Wells (1997) has been published in German, French, and Portuguese, there seems to be

no L2 version of the whole framework as yet.

1.2 Research Questions
This study investigates the following research questions:
RQ1: Can Japanese EFL children perceive English sounds accurately?
RQ2: What affects their understanding of English sounds?
RQ3: Can they produce English sounds accurately?
RQ4: What affects their production of English sounds?

RQ5: How are their receptive and productive abilities of English sounds related?
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The quantitative study outlined in this chapter investigates the nature of older
Japanese children’s sound processing system in foreign language acquisition by
examining their ability to perceive and produce English sounds. The study is designed
to investigate the five research questions (RQs) proposed above. RQ 1 and RQ 2
concerning participants’ perceptive ability of English sounds are examined through four
perception tests. RQ 3 and RQ 4 concerning their productive ability of English sounds
are examined through three oral repetition tests. Research questions RQ1 to RQ4 are
basically investigated through item facility (IF) analysis. RQ 5 investigates the
relationship between the participants’ perceptive ability and productive ability of

English sounds through correlation analysis and structural equation modeling analysis.

1.3 Method

Since “Foreign Language Activities (Gaikokugo Katsudou),” hereafter referred to
as FLA, became mandatory in 2011 for Japanese students in the fifth and sixth grades
based on a revision of the courses of study by MEXT (Ministry of Education, Culture,
Sports, Science and Technology Japan), the learning environment for young EFL
Japanese learners has been gradually changing. According to MEXT, the overall
objective of FLA in public elementary schools is “to form the foundation of pupils’
communication abilities through foreign languages while developing the understanding
of languages and cultures through various experiences, fostering a positive attitude
toward communication, and familiarizing pupils with the sounds and basic expressions
of foreign languages” (MEXT, 2008). The class hours for FLA are 35 hours a year (1
class hour is 45 minutes) in both Grade 5 and Grade 6. With reference to the content of
FLA, MEXT describes the importance of teaching linguistic aspects of English so that

learners “become familiar with the sounds and rhythms of the foreign language, ... learn
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its differences from the Japanese language, and ...be aware of the interesting aspects of
language and its richness” (MEXT, 2008). The implementation of this education reform
was left up to each individual municipality, and they were told to introduce this reform
in their own way, establish their own concrete curriculum, and put appropriate teachers
in charge of English education. Many of these municipalities, however, experienced
difficulties. For example, many education boards had no option but to make homeroom
teachers, who were not trained as language teachers, responsible for Grade 5 and Grade
6 English classes, due to the limitation of the municipal budget for hiring teachers
specialized in teaching English to young learners. Many municipal education boards
spent a large proportion of their budget commissioning ALT (Assistant Language
Teacher) agencies to send native English speakers or native-like speakers as ALTS to
schools in their districts. When this happened, a FLA class would usually be
team-taught by a homeroom teacher and an ALT. This, however, caused problems since
often the relationship between the homeroom teacher and the ALT was not ideal due to
the shortage of time available for discussion about the class, and language barriers.
Homeroom teachers are often not confident in teaching English due to their low level of
English proficiency. Furthermore, ALTSs are not certified teachers, and so they often do
not have adequate knowledge of how to teach young learners. In addition, the lack of a
concrete curriculum in FLA has often been discussed. Many public elementary schools
employ two volumes of the English sub-textbook “Hi, friends!” authorized by MEXT.
These textbooks contain nine units in volume one and eight in volume two covering
young learners’ basic vocabulary and easy expressions, and they are based on a
communicative approach. Although the textbooks introduce the English alphabet, both
upper and lower case, sound-letter associations and phonemic awareness are not taught

in these textbooks.
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1.3.1 Participants and research site

The education board of the district in Tokyo where the researcher conducted this
thesis study had begun their own English education program in public elementary
schools before the implementation of English education reform by MEXT. The English
program in elementary schools is part of the district’s integrated education policy in
elementary and junior high schools that began in 2003 when the district was permitted
by MEXT to implement its regional core project aimed at enhancing English education
and schools with special curriculum. The district published its own original textbooks
for Grades 5 and Grade 6 and introduced a communicative approach in elementary
schools in which pupils were taught topic-based vocabulary and easy conversation, such
as that used in restaurants, shopping, and giving directions.

The elementary school where the researcher taught had introduced an English
program in all grades before the board of education in the district launched its integrated
education policy. The school principal employed a Japanese teacher from the
community who was specialized in teaching English to young learners. She was
responsible for the pupils in Grades 1 to Grade 3, teaching basic phonics, songs, chants,
and storytelling. Students in Grades 4 to Grade 6 were team-taught by ALTs and
homeroom teachers through a communicative approach based on the textbooks
authorized by the education board in the district. There are approximately 20 classes
(one class is 45 minutes) a year in Grade 1 and Grade 2, 25 classes in Grade 3 and
Grade 4, and 35 classes in Grade 5 and Grade 6.

Due to the limitation of teaching hours set by the district education board, the
researcher was allowed to have 17 classes a year each to teach English to Grade 5 and
Grade 6 students, which is half of the required 35 classes a year for FLA. The rest of the

hours were team-taught by the homeroom teachers in each grade and the ALTSs.
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104 students in Grade 5 (Mean age: 11;0) from this public elementary school
participated in this study. These participants started English lessons when they were in
the first grade. From Grade 1 to Grade 3, they were taught English by the Japanese
teacher mentioned above, and in Grade 4, they were team-taught by their homeroom
teachers and the ALTSs. The students in Grade 5 were taught by the researcher herself,
based on a story-based curriculum, in which basic sound-letter association, alphabet
knowledge, vocabulary, and lines of expression in the story were taught. When all the
perception and production tests were administered in October 2014, the fifth graders
had been taught English by the researcher seven classes since April 2014. None of the

participants had a history of speech disorder or a hearing problem.

1.3.2 Instruments

In order to investigate the participants’ perceptive and productive abilities of
English sounds, four perception tests and three production tests were developed
corresponding to The Speech Processing Profile Sheet developed by Stackhouse and
Wells (1997) as shown in Figure 5 in the Literature Review (p. 41). Appendix B1 shows
all of the tests. Figure 6 shows the instruments of the speech processing model, taking
consideration of the time limitations of conducting tests at research site. Instruments
were designed in accordance with the Stackhouse and Wells (1997) speech processing
profile sheet.

Stackhouse and Wells (1997) introduce six different levels from Level Ato Level
F on perceptive ability in input channel which examines whether a child hears the sound
appropriately to carry the meaning of the word, and six different levels from Level G to
Level L on productive ability in output channel which examines whether the child has

any difficulties of producing the sound.
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In this model, the input spoken language is processed through lexical
representation to the output channel. All of these levels basically investigate a child’s
processing system of speech sounds on the segmental level. In consideration of the
limitation of time and place in an EFL setting but not in the laboratory-based research,
feasible instruments were fully considered when applying this model to L2 Japanese
older children. Thus, Level B, Level E, and Level F were chosen among the input levels,
and Level I, and Level J were chosen among the output levels.

In Level B, the ability of non-word perception is examined to see whether the
participants could discriminate speech sounds without reference to lexical
representation. In Level E, an ability of lexical discrimination is examined to see
whether the participants could respond to the sound of the right real word to match the
meaning of a picture. This level is checked on the assumption that the participants know
the words in the test item. Thus, the Auditory Word Meaning Test was administered as
well as conducting the test on Level E. In Level F, the task examines whether or not the
participants are aware of the internal structure of English phonological representations.
Level | examines the participants’ accurate motor programs of L2 sounds on single
word level and on a sentence level in reference to lexical representation. On this level,
the repetition tests of single words and sentences use the same vocabulary. Level J
examines whether the participants can articulate the speech sounds without reference to
lexical representation. The results of perception and production tests are compared on
the non-word level and the real word level. All the tests in the employed levels are
described in the following sections. All of the tests conducted are shown in Appendix
B1. Each test is described in the following sections. It should be noted that an r sound at
the syllable initial position is represented as /1/, and an ending r at the word final

position as /r/ in all of the tests as mentioned in the previous studies (1.1.1.2, p. 14).
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1.3.2.1 Perception tests

In order to investigate the participants’ receptive ability of English sounds, the
Non-word Perception Test (a), the Lexical Discrimination Test (b), the Open Oddity
Test (c), and the End Oddity Test (d) were designed. All of these tests were auditory

discrimination tests conducted in the participants’ classrooms using a CD player.

1.3.2.1.1 The Non-word Perception Test (a)

This test corresponds to Level B: Can a child discriminate speech sounds without
reference to lexical representation? On this level, eight one-syllable non-words derived
from real words were chosen from Nathan, Stackhouse, Goulandris, and Snowling
(2004), and M. Vance, Stackhouse, and Well’s study (2005) shown in Table 4. The real
words were selected from the vocabulary of L1 English three-year-old children
(Stackhouse & Wells, 1997; M. Vance, 1995; M. Vance et al., 2005). Among the chosen
words, sponge and train were also tested as real words in reference to lexical
representation. The five one-syllable non-words were the same as in the test on Level J
in a production test. The target non-words were derived from real words in such a way
that the vowels of the one-syllable real words were replaced by vowels of a similar
length. M. Vance et al. (2005) used the phonetic features listed in Table 4 in
discriminating two sounds. They are cluster reduction, place in coda position, voicing in
onset position, manner in coda position, and nucleus vowel change. Basically a

one-syllable non-word item had three patterns.
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Table 4

Items for the Non-word Perception Test (a)

Item  derived from A B answer feature
a0l plate /paut/ /paut/ O cluster reduction
a02 van /zm/ /z1m/ X place in coda
a03 snake /saik/ /snaik/ X cluster reduction
a04 train [tom/ /tiom/ X cluster reduction
a05 fish /tef/ /1ef/ O voicing in onset
a06 brush /bais/ /baf/ X place in coda
a07 sponge /spandz/ /spaendz/ X place in coda
a08 glove /gleb/ /gleb/ O manner in coda
a09 plate /paut/ /plaut/ X cluster reduction
alo van /vin/ /zm/ X place in onset
all snake /naik/ /snaik/ X cluster reduction
al2 train /tiom/ /10m/ X cluster reduction
al3 fish /vef/ /1tef/ X voicing in onset
al4 brush /bais/ /b16/ X place in coda
alb sponge /spend3/ /spaend3z/ O place in coda
alé glove /gleb/ /glev/ X manner in coda
al7 plate /laut/ /plout/ X cluster reduction
al8 van /vin/ /ven/ X vowel

al9 snake /snaik/ /snaik/ O cluster reduction
a20 train [tom/ [tom/ O cluster reduction
a2l fish /1if/ /1ef/ X vowel

a22 brush /baif/ /baif/ O place in coda
a23 sponge /spaend3z/ /spen3/ X place in coda
a24 glove /glev/ /glev/ O manner in coda

Concerning the test method, it was fully considered which type of test was more
appropriate for the participants, an ABX task or the same-different task. In an ABX task,
first, a child hears two test items A and B. Then, the child hears another test item X, and

is asked which item is the same as X, A or B (Stackhouse & Wells, 1997). Since, the
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Japanese participants were novice level L2 learners and had never taken a non-word
discrimination test before, and since Schissel (1980) suggested that children’s
short-term memory skills (Gathercole & Baddeley, 1993; Gathercole & Adams, 1994)
may affect their test performance, it was decided to employ the same-different type in
this study. The participant children were asked to listen to a pair of non-words and to
decide if both items in the pair were the same or different. They were told to draw a
circle on the answer sheet if the words were the same, and put an X if they were

different.

1.3.2.1.2 The Lexical Discrimination Test (b)

This test corresponds to Level E: Are the child’s phonological representations
accurate? At this level, for example, an L1 child is asked to choose the right auditory
input between /kaet/ and /baet/ to represent a picture of a cat.

As described in the previous section, the Auditory Word Meaning Test was
administered first to assess whether the participants were lexically familiar with the
target vocabulary employed in this study before the test was administered. It should be
noted that the Auditory Word Meaning Test and the Lexical Discrimination Test (b)
were conducted one year after six other tests were conducted. This means that the
Lexical Discrimination Test (b) was administered while the participants were given
explicit English sound instruction in the 2015 academic year. Thus, this test was
statistically treated independently as a variable to be measured at time two. Table 5

shows the target words.
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Table 5
Items for the Lexical Discrimination Test (b)
Item target word Auditory-choices Item target word Auditory-choices
1. /degz/ 1. /kimpertar/
example dogs 2. Idagz/ b13 computer 2. /kampjutor/
3. /digz/ 3. /keempoutar/
1. /siy/ 1. /smdwuf/
b01 sing 2. Isen/ b14 sandwich 2. /sendwatf/
3. /sun/ 3. /seendwitf/
1. /bes/ 1. /kenguiar/
b02 bus 2. Ibis/ b15 kangaroo 2. /kanga.au/
3. /bas/ 3. /kmgaer/
1. /hois/ 1. /narf/
b03 house 2. Ihars/ b16 knife 2. Inout/
3. /haus/ 3. /merf/
1. Mavar/ 1. /spend3z/
b04 flower 2. Iflovn/ b17 sponge 2. /spindz/
3. flawie/ 3. /spand3z/
1. /mep/ 1. /kitfon/
b05 map 2. Imzep/ b18 kitchen 2. /katfin/
3. /mip/ 3. /ketfun/
1. /daes/ 1. /trom/
b06 dress 2. [dxees/ b19 train 2. /tram/
3. /dus/ 3. /txzem/
1. /skart/ 1. /mena/
b07 skirt 2. Iskout/ b20 money 2. /mme/
3. Iskart/ 3. /manv/
1. /hund/ 1. Nif/
b08 hand 2. /hind/ b21 leaf 2. Nlexf/
3. /haend/ 3. /luf/
1. /kar/ 1. /fefl.
b09 car 2. kil b22 fish 2. Ifif/
3. lkau/ 3. /faf/
1. /hembigor/ 1. /glv/
b10  hamburger 2./hzmburgor/ b23 glove 2. Iglav/
3. /himbougar/ 3. /glev/
1. /tavlet/ 1. /oxf/
b1l toilet 2. Itoulat/ b24 brush 2. /bauf/
3. /torlit/ 3. /baaf/
1. /dak/ 1. /1en/
b12 duck 2. /dek/ b25 run 2. laan/
3. /dik/ 3. [xmn/

All of the items had more than .80 in IF values (item facility, IF demonstrates the
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correct percentage of the given questions) in the Auditory Meaning Test and the words
that Allen-Tamai (2009) had investigated for their familiarity. These is described in the
end of this section. In this test, the nucleus vowel of a syllable in a target word was
substituted with a similar vowel about the same length (M. Vance, 1995). The
participants were then asked to listen to three English sentences read by an L1 model
speaker (the Model hereafter) and to choose the appropriate number that represented the
meaning of the sentence written in Japanese. For example, the participants read the
Japanese sentence “Anata wa inu ga suki desuka? (Do you like dogs?) ” on a test paper
and listened to three English sentences read by the Model, “1. Do you like /degz/?, 2.
Do you like /dogz/?, and 3. Do you like /digz/?” The target word in a Japanese sentence
was underlined. This test consisted of 25 question items. Appendix B2 shows test items

used in the Lexical Discrimination Test (b).

1.3.2.1.3 The Open Oddity Test (c) and the End Oddity Test (d)

The Open Oddity Test (c) and the End Oddity Test (d) were conducted in the form
of odd-man-out listening tests without reference to lexical representations. These tests
correspond to level F and address the question of whether or not the child is aware of
the internal structure of the phonological representations. These tests were originally
developed by Kirtley, Bryant, MacLean, and Bradley (1989) for L1 young children to
detect the structure of CVC in different conditions. Allen-Tamai (2000, 2006a, 2006b,
2009) revised the original version in order to investigate young Japanese EFL children’s
English phonological awareness. In her revised tests, the knowledge of not only the
consonant onset or coda of a CVVC word but also the successive vowel that is a part of
the rime were detected. For example, the participant children were asked to detect op
as a non-rhymed word from a set of /ip, hop, tip. Allen-Tamai intended to observe
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whether L2 Japanese children were able to detect that /ip and tip share the same rime
ip/ but hop has a different rime /ap/, and thus, the vowel /a/ should be detected in order
to examine their L1 influence.

In the present study, the Open Oddity Test (c) and the End Oddity Test (d) were
employed as a measure of Japanese children’s auditory discriminatory ability of the
opening and ending segment and vowel of CVC words. Thus, the participants were
asked to choose the word which did not match the other two words. Table 6 shows all
the items in the Open Oddity Test (c).

The Open Oddity Test (c) consists of three parts containing eight items each with
the following conditions. Condition 1: the successive vowels are all different, and the
onset consonant of an odd word is different from other two words. Condition 2: the
onset consonants are the same, but the vowel of an odd word is different from other two
words. Condition 3: the vowels are all the same but the onset consonant of an odd word

is different from other two words.

Table 6
Items for the Open Oddity Test (c)
Condition 3 Condition 1 Condition 2
Items same different | Items same different | Items same different
eg. [sm//sit/ fpm/ eg.  /fiflifaks/ Ipeg/ eg. /bag/ /bas/ fbed/

c0l /defl /dek/ Ipen/ c09  /keen//kap/ Ipegl cl?  Nep/Nlem/ Narf/
c02  /leem/ /laep/ Ikaet/ cl0  /lart/ Nlep/ /dek/ cl8 /pem/lpet/  /pet/

c03  /kapl//kafl [dat/ cll /dal//defl Ikap/ cl9  /kat/ /kap/  [kep/
c04  /pem/ /peil/ /kem/ cl2  /kafl /kep/ Narf/ c20  /dek/ /den/ Idog/
c05  /fit/ Mfin/ /hit/ c13  /lam//led/ [fpexds/ | c21  /fit/ [fin/ Ifeen/
c06  /sit/ [sin/ [{il/ cl4  /pm/ Ipet/ /dag/ €22  [sit/ Isin/ s/

c07  /lart/ /lam/ /pam/ cl5  /hem/ /fit/ /hap/ €23  /do¥/ /dog/ [defl
c08  /dal/ /dag/ /kat/ cl6 /seng/ [sit/ [fou/ c24  [keet/ ken/ /kaf/
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Concerning the sonority of Japanese L2 learners of English segments (Sugitou,

1996) and the target segments used in production tests, two question items in each

condition were revised. Item 05, 15, and 21 were added to differentiate between the

onset consonants /f/ and /h/, Item 06, 16 to differentiate between /s/ and /{/, and Item 22

to differentiate between the nucleus vowels /1/ and /i/, which Japanese learners of

English often seem to substitute for one another (Sugito, 1996).

Table 7 shows items in the End Oddity Test (d). The End Oddity Test (d) also

consists of three parts containing 24 items with the following conditions. Condition 1:

the vowels are different, but the coda consonant of an odd word is different from other

two words. Condition 2: the coda consonants are all the same, but the precedent vowel

of an odd word is different from other two words. Condition 3: the vowels are all the

same, but the coda consonant of an odd word is different from other two words.

Table 7
Items for the End Oddity Test (d)
Condition 3 Condition 1 Condition 2

Items same different | Items same different | Items same different
eg. /fan//san/ [sam/ eg. /dag/ /baeg/ Netk/ eg. /san/ /ran/ Ipen/
dol  /hid/ /kid/ Nip/ d09  /tap/ fwip/ Mid/ di7  /hp/ itp/ /hap/
do2  /iak/ /sak/ fmap/ d10  /wik/ /sak/ Mip/ di8 /sak//mak/ Iwik/
do3  /lid/ /bid/ Iwik/ dil  /hid/ /sid/ /kout/ | d19 /ierd/ /terd/ /houl/
do4  /iert/ Inerd/ Ipem/ di2  /terd/ /houl/ frak/ d20  /lid/ /sid/ /kid/
do5  /boul/ /hout/  /kout/ d13  /nak/ /Nlik/ lkad/ d21  /houl/ fboult/  /nert/
do6  /tap/ /map/ /1ab/ di4  /px0//smib/ MNis/ d22  /pet/ Inet/ [stt/
do7  /pet/ Ingt/ [sed/ di5  /fteip/ /kaep/ /mab/ d23  /tap/ lpap/ /maep/
dos8  /tif/ /xi0/ MNis/ d16 /met/ nat/ [sed/ d24 10/ /1i0/ /sm10/
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As with the Open Oddity Test (c), one question item in each condition was
revised. Item 08 and Item 14 were developed to differentiate the coda consonant
between /6/ and /s/, and Item 24 was designed to differentiate between the nucleus /i/
and /1/ with same coda /0/. Item 07 and Item 16 were to differentiate between coda /t/
and /d/, and Item 22 was to differentiate between the nucleus /e/ and /1/ with the same
coda /t/. Item 06 and Item 15 were to differentiate between coda /b/ and /p/, and Item 23

was to differentiate between the nucleus /a/ and /e/ with the same coda /p/.

1.3.2.2 Production tests

In order to investigate the participants’ production ability of English sounds, the
Real Word Repetition Test (e), the Word-in-Sentence Repetition Test (f), and the
Non-word Repetition Test (g) were designed. All three tests were conducted
individually in quiet rooms at the research site. As the participants in this study were
novice learners of English in EFL surroundings where their exposure to English is much
more limited than ESL children, all the production tests were designed as sound
repetition tests that included non-words, real words, and real words in sentences.
According to Stackhouse, Vance, Pascoe, and Wells (2007), these tests are able to show
the nature of a child’s speech production difficulties and to specify a particular speech
processing deficit. For example, they conducted a picture naming test to investigate a
child’s lexical and speech difficulties. It should be noted, however, in the L2 context of
this study the tests were all repetition tests in which the participants repeated a word or
a sentence with both real words and non-words. While these production tests were being
implemented, the participants watched the computer screen carefully and were told to
repeat words or the sentence that the Model on the screen pronounced, imitating his

mouth movement.
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1.3.2.2.1 The Real Word Repetition Test (e)

This test corresponds to Level I: Can a child articulate real words accurately? In
this test, the participants were asked to repeat the word that the Model pronounced. This
test was designed to investigate the participants’ productive capability of English sounds
using real words that they know by repeating after the Model. Since this repetition task
was being applied to Japanese EFL children at novice level of English, and not L1
English children (Stackhouse et al., 2007), the researcher had to consider that the
English words used with L1 children may not be familiar to L2 children. Thus, as
mentioned in perception tests, the Auditory Word Meaning Test was conducted with the
participants to verify that the 15 words employed in the Real Word Repetition Test (e)
and the Word-in-Sentence Repetition Test (f) were known to the Japanese participants.
The Auditory Word Meaning Test which will be described in the end of this section,
demonstrated IF value of the words ranging .82 to 1.00. Moreover, it was also taken into
consideration that the real words employed in this repetition test should be different
from the derived words in the Non-word Repetition Test (g) in order to prevent priming
effects, as these three tests were conducted on the same day due to the time limitation
imposed by the school authority. Thus, the Real Word Repetition Test (e) was conducted
first, the Non-word Repetition Test (g) second, and the Word-in-Sentence Test (f) third.
Concerning the number of syllables that the participants at the novice level of English
can possibly pronounce, 15 words ranging from three to nine segments within one to
three syllables were employed from M. Vance, Stackhouse, and Wells (1995), and M.
Vance, Stackhouse, and Wells (2005) both in the Real Word Repetition Test (e) and the
Word-in-Sentence Repetition Test (f).

Table 8 shows the words used in the Real Word Repetition Test (e) and the
Word-in-Sentence Repetition Test (g). Appendix B3a shows the test items for the Real
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Word Repetition Test (e).

Table 8
Words Used in the Real Word Repetition Test (e) and the Word-in-Sentence Repetition
Test (f)
g}li;“g:ﬁ:; words (Test e) thi:;nr?ebnirs of sentence (Test f)
sponge /spandz/ 5 The sponge is soft.
duck /dak/ 3 Look at the yellow duck.

1 leaf Nifl 3 A leaf is green and yellow.
knife [naif/ 3 The knife is in the Kitchen.
train /tiemn/ 4 The train is very fast.

sandwich  /sendwit|/ 7 | want to eat some sandwich.
money /mani/ 4 I need some money.

2 kitchen [k1tfon/ 5 The knife is in the Kkitchen.

flower® [flavor/ 5 Water the flowers.

toilet [torlit/ 5 I’m in the toilet.
hospital /hasprtd/ 7 The doctor is in the hospital.
umbrella /ambuelo/ 7 Take your umbrella.

3 kangaroo  /kangoxu/ 7 Kick the kangaroo.

computer®  /kompjutor/ 9 Use your computer.
hamburger® /hamborgor/ 9 This is a tasty hamburger.
Total segments 83

Note. A diphthong was counted as one vowel (V).

1.3.2.2.2 The Word-in-Sentence Repetition Test (f)
This test corresponds to Level I: Can a child articulate real words accurately when
in a sentence? In this test, the participants were asked to repeat the sentence that the

Model read. This test assesses the participants’ production ability of segments in the

6, As this study employed American General English pronunciation, the ending -er of these three
words is represented as /a/ in IPA. Nevertheless, /o/ sound is normally expressed in /ar/ in English
dictionaries and Japanese learners of English are not familiar with the IPA symbol /a/, the ending —er.

Thus, /a/ is counted as two segments in this study.
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target word in connected speech. The purpose of the Word-in-Sentence Repetition Test
() is to clarify whether the participants possess articulatory accuracy of English
segments singly in the sentence with reference to lexical representation. This test is
compared with the Real Word Repetition Test (e) in which each target word is produced
independently. Thus, the same 15 real words were used in these tests.

In this test, the length of the sentences ranged from four to nine syllables as
shown in Table 8 so that the participants could repeat after the Model, using the
sentences or chunks whose meaning was comprehensible to the participants. The
sentence was read by the Model with a picture held up by his face while the participants
repeated each sentence. The total number of segments in this test was 83. This number
was tested because it was predicted that the participants’ articulation of a segment might
differ with its position in a word. For example, a consonant /f/ was used as the onset in
flower, and as the coda in leaf. A vowel /a/ was used in a one-syllable word, duck, the
first syllable in money, and in umbrella as the onset position. Appendix B3b shows the

test items.

1.3.2.2.3 The Non-word Repetition Test (g)

This test, which involved asking the participants to repeat the non-words that the
Model pronounced, corresponds to Level J: Can a child articulate speech without
reference to lexical representation? Stackhouse, M. Vance, Pascoe, and Wells (2007)
explain that this level specifically pinpoints speech-processing difficulty. They comment
that “within the psycholinguistic framework, this task is considered to be particularly
taxing for motor programming skills, since the child assembles a new motor program
for speech production quickly. This requires holding the target non-word in a temporary

store long enough to reflect on its components and plan the articulatory output”
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(Stackhouse et al., 2007, p. 117). Table 9 shows the items in the Non-word Repetition
Test ().

As shown in Table 9, 15 non-words ranging in length from three to seven
segments within one to three syllables (five one-syllable, five two-syllable, and five
thee-syllable non-words, thus, 30 syllables in total) were chosen from Vance,
Stackhouse, and Wells (2005), and Nathan, Stackhouse, Goulandris, and Snowling’s
study (2004). The five one-syllable non-words were the same as in the Non-word
Perception Test (a) in order to compare perception and production performance among
the participants without reference to lexical representation. The total number of
segments assessed was 77. As mentioned already in the assessment of the segments in
the Real Word Repetition Test (e) and the Word-in-Sentence Repetition Test (g), it was
also taken into consideration here that articulation of a segment may be influenced by
the different position in a word structure. Thus, this number of segments were deployed

in this test. Appendix B3c shows the test items.

Table 9
Items for the Non-word Repetition Test (g)
One-syllable Two-syllable Three-syllable
/plaut/ /sperdy/ /baetoflov/
CCve (1) CCVCV (5) CVCVCCV (7)
/vin/ /tagkt/ /SpAgIta/
CvC (3) CCVCCYV (6) CCVCVCV (7)
/fef/ /dzalo/ /p1dzomiz/
CVC (3) CVCV (4) CVCVCVC (7)
/oxif/ /slope/ /peiafit/
CCVC (4) CCVCV (5) CVCVCVC (7)
/glev/ /geta/ /elifont/
CCVC (4) CVCV (4) VCVCVCC (7)

Note. () shows the number of segments. A diphthong was counted as one vowel (V).
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1.3.2.3 The Auditory Word Meaning Test

As this study investigates the nature of Japanese children’s perceptive and
productive ability of English as a second language and whether these abilities can fit
into the model for L1 English children proposed by Stackhouse and Wells (1997), it was
necessary to consider whether the variables in the model can be used to measure the
basic ability of English of L2 older children in an EFL setting. In the framework of
Stackhouse and Well’s model, the words employed were real words and non-words
derived from real words based on L1 children’s lexical representation. Thus, it was
important to verify whether the words employed in this study were adequate for the
participants. Due to the fact that the participants were beginner level learners, the
auditory word meaning test seemed appropriate to measure their receptive vocabulary
knowledge of English.

The Auditory Word meaning Test used words ranging from one to three syllables
that were taken from the studies for L1 children by Cassidy (1994), M. Vance,
Stackhouse, and Wells (1995), and M. Vance, Stackhouse, and Wells (2005). This test
was given to the participants to confirm that they were familiar with the target words.

Table 10 shows the result of item facility indices (abbreviated as IF hereafter, and
explained in 1.4.2) to demonstrate the correct percentage of the given questions. In this
test, the researcher pronounced each English word twice, and the participants circled the
appropriate Japanese word that represented the same meaning. The reliability Cronbach
a (alpha) was .90. This test was conducted two weeks before the Lexical Discrimination
Test (b) was conducted, when the participants were being instructed by the researcher
during the second term of Grade 6 in 2015 academic year. The target words that had an
IF value of more than .80, and the high-familiarity English words among L2 children

investigated by Allen-Tamai (2009) were employed in this study. The words from
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Allen-Tamai’s investigation were: map (IF =.77), hand (IF = .92), dress (IF = .97), bus
(IF = 1.00), house (IF = 100), and run (IF = .83). If the IF value was below .80, a
non-word was derived from the word and used as a non-word in the tests. For example,
Item 14 van had an IF value of .75. This word was, therefore, used as vin in the
non-word tests that do not refer to lexical representation. It should be noted that map
was employed in the Lexical Discrimination Test (b) although its IF was slightly lower

than .80. Appendix B4 shows the test items.

Table 10
The result of the Auditory Word Meaning Test (N = 103)
Item Word IF Item Word IF
1 fish 1.00 16 spider 1.00
2 elephant .98 17 knife 1.00
3 spaghetti  1.00 18 guitar 1.00
4 hamburger 1.00 19 brush 99
5 glove .99 20 train .88
6 plate .80 21 butterfly .92
7 toilet 1.00 22 slippers 1.00
8 flower 1.00 23 umbrella .97
9 duck 94 24 tractor .98
10 computer  1.00 25 sponge 1.00
11 hospital .82 26 jelly 1.00
12 sandwich  1.00 27 kitchen 1.00
13 kangaroo  1.00 28 money 1.00
14 van 75 29 leaf 91

15 pajamas 1.00

64



English Speech Processing System in EFL Japanese Children

1.3.3 Procedure

Before data collection, the researcher had some discussion with the school
principal and the homeroom teachers, and they understood the purpose of the study and
agreed to the consent forms that were delivered to all the parents of the participant
children. The letter of consent form with the aim of the researcher’s study was sent to
the participants’ parents, and none of them disapproved of their children participating in

this study. The letter of consent form is shown in Appendix B5.

1.3.3.1 Data collection

A male native speaker of General American English (GA) who was a university
TESOL teacher participated in recording of both the perception and production tests as
the model speaker (the Model). All the test materials were recorded in a university
CALL studio on ROLAND R-05 recorder ver. 1.03 WAV-24bit. The sampling rate of the
model pronunciation recording and data collection from the participants was 48.0 kHz.
While recording the test materials for the production tests, the Model was
video-recorded with his face and mouth zoomed up so that the participants could watch
his mouth and listen to his pronunciation simultaneously, and then repeat each word as
best they could. In order to prevent priming effects, the perception tests were conducted
at two to three weeks intervals from the production tests.

The perception tests were conducted in the classrooms of Grade 5 during the
second term of the 2014 elementary school year (from September to November). The
Auditory Word Meaning Test and the Lexical Discrimination Test (b) were conducted
the following year when the participants were in Grade 6 in 2015. The production tests
were conducted in the quiet rooms of the elementary school on the first week of October,

2014. Due to the limitation of hours to use the rooms for recording permitted by the
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school authority, ten undergraduate students in the course of teaching English to young
learners and in English teacher training courses were trained in advance as test
implementers by the researcher and were responsible for manipulating the computers
and recording the participants’ sound production. In order to allay the participants’
nervousness, the test implementers were trained to handle children in a kind and
friendly manner. The participants were individually called to the rooms and took the
production tests. It took each participant approximately 20 minutes to perform the
production tests.

Production tests were conducted with the participants individually wearing a
headset connected to the computer screen. The participants were told to watch the
mouth of the Model very carefully on the computer screen and to try and repeat as
accurately as possible immediately after the model. In production tests, the Real Word
Repetition Test (e) was conducted first, the Non-word Repetition Test (g) second, and
the Word-in-Sentence Repetition Test (f) followed. As these tests were conducted on the
same day, the disposition of the test items was rearranged, and the Word-in-Sentence
Repetition Test (f) was conducted after the Non-word Repetition Test (g) in order to
prevent a priming effect. All the production data were recorded on ROLAND R-05
recorder ver. 1.03 WAV-24bit.

When collecting production data, the participants were asked whether they were
taking English lessons after school or had any other learning experiences of English,
and whether they were taking any music lessons after school. This demographic
information, as well as their birthday, was taken into consideration when analyzing the
result. Appendix B6 shows the demographic information card distributed to the

participants.
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1.3.3.2 Data analysis

After the data collection, all the test items were marked on a binary scale: 1 as
correct and 0 as wrong, and were statistically analyzed. The recorded performances
were judged by two raters as Judge A and Judge B. Judge A was the researcher herself
who was specialized in phonetics and phonology, and Judge B was a senior-year
undergraduate student majoring in English and teaching English to young learners and
who was trained to rate the participants’ production of English sounds. The production
tests were rated based on the articulatory accuracy of a single segment on a binary scale
(correct or wrong = 1/0), judging whether the participants’ production was the same or
different from the Model’s. Statistical analyses were performed using IBM SPSS
Advanced Statistics Version 23 (IBM, 2015) and IBM AMOS Graphics Version 23

(IBM, 2014).

1.4. Results
1.4.1 Test results

In order to answer the research questions, four tests were used to measure the
participants’ perceptive ability of English sounds, and three tests to measure their
productive ability. As described in the previous section, the productive tests were
judged by the two raters on binary scales.

Before investigating answers to the research questions, the reliabilities of the
perception tests were computed. The interrater reliabilities of the production tests were
computed by Pearson correlation coefficient which can estimate a valid interrater
reliability in case of two raters (Landers, 2015). Table 11 shows reliability of the tests.

Normally tests conducted in a classroom are reliable when the value of reliability
is more than .70. Thus, the Non-word Perception test (a) and the Non-word Repetition
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(9) unfortunately test failed to be reliable, while the rest of tests filled the requirement.

Table 11
Reliability of the Four Perception Tests and the Three Production Tests
Tests Reliability N
The Non-word Perception (a) 65 104
The Lexical Discrimination (b) 70 101
Perception
The Open Oddity (c) 74 104
The End Oddity (d) 73 104
The Real Word Repetition (e) .89 104
Production .
] o The Word-in-Sentence (f) 74 102
(interrater reliability) .
The Non-word Repetition (g) 66 104

Note. N is the total number of the participants who took the test.

1.4.2 Item analysis

As the main purpose of this study is to clarify the nature of Japanese children’s
perceptive and productive ability of English as a second language, it was necessary to
observe the participants’ difficulty on each item rather than the mean value of the tests.
Thus, all the test items were analyzed to calculate item facility (IF) indices to
demonstrate the correct percentage of the given questions. In each test, IF scores were

calculated, and then, high and low IF values were analyzed.
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1.4.2.1 The Non-word Perception Test (a)
There were 24 items in the Non-word Perception Test (a) in which the
participants were asked if two non-words were the same or different. All the items are

shown in Table 4 in the previous section. Table 12 shows the result of IF scores.

Table 12
IF Scores in the Non-word Perception Test (a) (N = 104)

Item IF Item IF Item IF
a0l .93 a09 .92 al7 81
a02 .65 al0 97 als .95
a03 .99 all 1.00 al9 97
a04 .84 al2 .98 a20 99
a05 .99 al3 .67 a2l 94
a06 .99 ald .85 az22 .96
a07 .76 al5 97 a23 .38
a08 .95 al6 43 a24 .92

The items with the five highest IF values and those with the five lowest values are
listed in Table 13. High IF was valued between .99 and 1.00 and low IF was valued
between .38 and .76. Among the high items, Item 11 and Item 03 were derived from the
same real word snake, and both items were used to observe cluster reduction. Item 05
and Item 20 were the same pattern, and Item 11 was the different pattern of onset cluster
reduction. Item 06 was the different pattern to distinguish between /s/ and /{/.

Among the low items, Item 02 was to distinguish between /n/ and /m/ in coda
position, Item 16 to distinguish between /b/ and /v/ in coda position, and Item 07 and
Item 23 to distinguish between /d3/ and /z/, and /d3/ and /3/ in coda position.

Although Item 07 and Item 23 were both ranked in the low group, the difference in IF
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values between the two items was high. Item 13 was to distinguish between /v/ and /f/

in onset position. Item 23 were the lowest IF.

Table 13
The Items with High and Low IF Values in the Non-word Perception Test (a)
High Low
Item No Items IF Item No Items IF
all /naik/ /snaik/ 1.00 a7 /spend3/ /spendz/ .76
a03 /saik//snaik/ .99 al3 /vefl/fef/ .67
a05 /fef//fef/ .99 a02 /zin//zim/ .65
a06 /bats//baif/ .99 al6 /gleb//glev/ 43
a20 /tomn//tom/ .99 a23 /spend3//spen3/ .38

It can be concluded from the Non-word Perception Test (a) that the auditory
distinction of the similar consonants in coda position, such as between /n/ and /m/, /3/
and /dz/, /b/ and /v/ seemed difficult. This test will be compared with the result of the

Non-word Repetition Test (g) in Discussion following this section.

1.4.2.2 The Lexical Discrimination Test (b)

This test measures phonological representation by asking the participants to
choose the auditory input that correctly represents the meaning of the word. All the test
items are shown in Table 5 in the previous section. All the target words were highly
familiar words that more than 80% of the Japanese participants knew before the test.
The result of item analysis is shown in Table 14.

In this Lexical Discrimination Test (b), Iltem 10 gained an IF score of 1.00. This

means that all the participants were able to choose “hamburger” from among
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/hembiga1/, /hambugai/, /himbougai/. Twenty-one items gained an IF score of more

than .70, and four items had below .70.

Table 14
IF Scores in the Lexical Discrimination Test (b) (N = 101)

Item IF Item IF Item IF
b01 .84 b10 1.00 b19 .90
b02 .58 b1l .82 b20 .98
b03 .98 b12 27 b21 .82
b04 .98 b13 .96 b22 91
b05 .50 b14 92 b23 .82
b06 45 b15 .98 b24 .88
b07 .78 b16 .98 b25 .70
b08 71 b17 .92

b09 .92 h18 .95

Next, the items with the six highest IF values and those with the six lowest values
are listed. Table 15 shows that the high items ranked from the first to sixth that gained
more than .98. Thirteen items out of 25 items gained more than .90. The high items
were hamburger, house, flower, kangaroo, knife, and money. Six low IF words dropped
below .71. They were hand, run, bus, map, dress, and duck. While all the high IF words
were loanwords ranging from one to three syllables, all the low IF words were
one-syllable words. Despite gaining .94 in the Auditory Word Meaning Test, duck
gained the lowest IF value of .27.

The result of the Lexical Discrimination Test (b) suggests that the participants’
knowledge of English vocabulary seemed to be influenced by loanwords and that the
nucleus vowels in one-syllable English words seemed to be hard to distinguish for the

Japanese participants.
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Table 15
The Items with High and Low IF Values in the Lexical Discrimination Test (b)
Item No.  Vocabulary IPA IF  Familiarity
b10 hamburger ~ /hamburgoer/  1.00 1.00
b03 house /haus/ .98 1.00
High b04 flower [flavor/ .98 1.00
b15 kangaroo /kaengoau/ .98 1.00
b16 knife /narf/ .98 1.00
b20 money /many/ .98 1.00
b08 hand /haend/ 71 .92
b25 run [1an/ .70 .83
Low b02 bus /bas/ .58 .98
b05 map Imaep/ .50 17
b06 dress /daes/ 45 .97
b12 duck /dak/ 27 .94

1.4.2.3 Open Oddity Test (c)
There were 24 items in the Open Oddity Test. All the test items are shown in

Table 6 in the previous section. Table 16 shows the IF scores.

Table 16
IF Scores in the Open Oddity Test (c) (N = 104)

ltem IF Item IF Item IF
c01 .96 c09 .88 cl7 19
c02 .89 cl10 .96 cl8 .62
c03 .89 cll .92 cl9 .79
c04 .87 cl2 .86 c20 .63
c05 .68 cl3 .88 c21 57
c06 .85 cl4 .92 c22 39
c07 .85 cl5 .59 c23 .89
c08 .95 cl6 81 c24 .79
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Next, the items with the five highest IF values and those with the five lowest
values were listed in Table 17. The high IF items were valued between .92 and .96.
Regarding the test conditions described in the previous section, Item 10, Item 11, and
Item 14 were from Condition 1 in which the onset consonants and the successive
nucleus vowel are different from other two words, and Item 01 and Item 08 were from
Condition 3 in which the successive nucleus vowels are the same but the onset
consonant is different from the other two words. No item ranked as a high item from
Condition 2 in which the onset consonants are the same but the successive nucleus

vowel is different from the other two words.

Table 17
The Items with High and Low IF Values in the Open Oddity Test (c)
High Low

Item No. Items IF  Item No. Items IF
c01 Idefl Ipen//dek/ .96 c18 Ipetllpem//pert/ .62
c10 art/ Neep/ Idek/ .96 c15 /haem/ /fit//hap/ .59
c08 /kat/ /dal/ /dag/ .95 c21 [t/ [fin//fen/ 57
cll /dal/ Ikap//def! 92 c22 [sit/ Isllsin/ 39
cl4 Ipm/ Ipet//dag/ .92 cl7 [lepl/lem//lart] 19

The low IF values ranged between .19 and .62. Item 15 was from Condition 1,
Item 17, Item 18, Item 21, and Item 22 were from Condition 2. It is interesting that
these four items of Condition 2 were to measure the discriminatory ability of the
successive vowels between monophthongs and diphthongs. Item 15, and Item 21 asked
the participants to distinguish between /f/ and /h/ in the onset position across the three

different conditions. No matter which vowel follows the onset consonant, the IF values
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of the three items were ranked lower in discriminating between /f/ and /h/. Item 22
which had an IF of .39 asked the participants to distinguish between a short vowel /1/
and a long vowel /i/. The lowest Item 17 which was .19 in IF value was much lower
than the other low items. This result will be discussed more in the next section.

It can be concluded from the Open Oddity Test (c) that the onset consonants with
successive vowels which are all the same, or, all different seemed to be auditorily
distinguishable. The participants, however, found it difficult to distinguish the
difference of the same onset consonants along with the successive vowels between the
monophthongs and diphthongs, and between the long and short vowels. It was also
difficult for the participants to discriminate between consonants which Japanese learners

tend to perceive as similar sounds, such as /f/ and /h/.

1.4.2.4 The End Oddity Test (d)

There were 24 items in the End Oddity Test (d). All the test items are shown in
Table 7 in the previous section. Table 18 shows the IF scores. The highest IF was Item
03 which was .95, and the lowest IF was Item 23 which was .37.

The items with the six highest IF values and those with the five lowest values are
listed in Table 19. The high IF values were between .89 and .95, and the low IF values
were between .37 and .67.

Regarding the test conditions described in the previous section, Item 13 and 16
which ranked as high items were from Condition 1 in which the precedent vowel and
the coda consonant are different from the other two words. The other high items 01, 02,
03, and 04 were from Condition 3 in which the vowels are all the same, but the coda

consonant is different from the other two words.
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Table 18

IF Scores in the End Oddity Test (d) (N = 104)
Item IF Item IF Item IF
dol 91 do9 71 d17 54
do02 93 d10 79 dis .70
do3 .95 dil .88 d19 .88
do4 .92 di12 .76 d20 .61
dos .88 di3 .89 d21 77
do6 74 d14 .69 d22 .58
do7 .83 d15 .67 d23 37
do8 .88 dl16 .89 d24 .82

Table 19
The Items with High and Low IF Values in the End Oddity Test (d)
High Low
Item No. Items IF Item No. Items IF
do3 Nid/ Ibid/ Iwik/ .95 di5 Itetp/ Ikeep//mab/ .67
do2 /1ak//map/ Isak/ .93 d20 Nid/fkad//sid/ .61
do4 lreit/lpem/ merd/ .92 d22 Ipetl [stt/net/ .58
do1 Niplfhad/ fad/ .91 d17 Nip/ Thaplftp/ 54
di3 Inak/ Nik//kid/ .89 d23 Itap/ Imaepllpap/ 37

d16 Imat/ nat//sed/ .89

Regarding the low IF items, Item 15 was from Condition 1, and Items 17, 20, 22,
and 23 were from Condition 2 in which the coda consonants are all the same but the
precedent vowel of the odd word is different from the other two words. Item 15 asked
the participants to distinguish between /p/ and /b/. The other low IF values were from
items which asked participants to distinguish the precedent vowels of the coda

consonants. Items 20 asked participants to distinguish between the long /i/ and the short
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/1/. Item 17 asked the participants to distinguish between /1/ and /a/, and Item 22 to
distinguish between /e/ and /1/. The lowest Item 23 asked participants to distinguish
between /a/ and //, both of which are substituted as /a/ (7") in Japanese.

It can be concluded from the End Oddity Test (d) that if the preceding vowels are
all the same, or, the preceding vowels are all different, the ending coda seems to be
auditorily distinguishable. It was, however, difficult when the coda consonants were
contrastive sounds, such as /s/ and /6/, or when the coda consonants were all the same
but with the two ambiguous precedent vowels. This phenomena will be discussed in the

next section.

1.4.2.5 The Real Word Repetition Test (e)

The Real Word Repetition Test (e) and the Word-in-Sentence Repetition Test (f)
were conducted to measure the participants’ productive ability of English segments by
way of repeating the target word or the sentence containing the target word. These tests
and the Non-word Repetition Test (g) were evaluated by two raters (Judge A and Judge
B). Interrater reliability was .89 in the Real Word Repetition Test (e). The assessment
by Judge A is shown as results in the tables. In this test there were 83 items among 15
English words ranging from one to three-syllables. Table 20 shows their IF values. The
assessment by Judge B is shown in Appendix B7.

The highest IF values were Items 20, 23, 42, 44, 45, 49, 57, 59, 60, 61, and 62 all
of which had IF score of .99, and the lowest IF value was Item 74 which was .13. Item
74 (ending segment /t/ in toilet) was, however, excluded from the analysis as this
segment articulated by the Model was acoustically observed on the computer software
but hard to catch the sound on the aural level. Thus, Item 54 had the lowest IF which

was .16.
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Table 20
IF Scores in the Real Word Repetition Test (e) (N = 103)

Item Target IF Item Target |IF Item Target |IF
e0l s 96 €29 b 98 eb7 k .99
e02 98 e30 1 72 eb8 &) 73
e03 A 80 e3l e 87  eb9 m .99
e04 n 98 e32 1 71 e60 p .99
e05 d3 83 €33 ) 77  e6l j .99
e06 s 98 e34 1 93  e62 u .99
e07 & 45  e35 i 98 €63 t .96
e08 n 97 €36 f 94  e64 ) .39
e09 d 82  e37 k 98  e65 r 37
el0 w 69  e38 I 98  e66 t .98
ell I 93 e39 tf 89  e67 1 .86
el2 tf 85 e40 ) 84 €68 el .82
el3 h 98 e4l n 92  e69 n .86
eld a 85  ed2 k 99 e70 t .98
el5 S 95 e43 & 46 e7l o1 .84
el6 p 97 ed4d n 99  e72 1 .62
el7 I 95 e45 g 99  e73 I 39
el8 t 93 e46 ) 98 e74 t 13
el9 i 89  ed7 1 .78 €75 h .98
e20 d 99 e48 u 98 e76 & 46
e2l A 77 e49 n 99  e77 m .98
e22 k 95 e50 ar 98 €78 b .98
e23 m 99  e51 f 91  e79 9 43
e24 A 94  eb2 f 93  e80 r 41
e25 n 98 e53 1 80 e8l g .96
e26 1 67 e54 av 16 e82 3 40
e27 A 94 eb5 ) 23 e83 r .38
e28 m 97 e56 r 21
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Next, the items with the 11 highest IF values and those with the 11 lowest values

are listed in Table 21.

Table 21
The Items with High and Low IF Values in the Real Word Repetition Test (e)
High Low

Ilt\?gl ltems  target F;?OS:] IF Iﬁ? ltems  target Filoosr: IF
e20 duck d 1 99 e07 sandwich & 2 45
e23 money m 1 99 e79 hamburger 2 5 43
e42  kangaroo k 1 99 e80 hamburger r 6 41
e44  kangaroo n 3 99 e82 hamburger 9 8 40
e45  kangaroo g 4 99 e64  computer 9 8 .39
e49 knife n 1 99 e73 toilet I 4 .39
e57  computer k 1 .99 e83 hamburger r 9 .38
e59  computer m 3 99 e65 computer r 9 37
e60  computer p 4 99 eb55 flower ) 4 23
e61  computer j 5 .99 €56 flower r 5 21
e62  computer u 6 99 eb54 flower au 3 .16

The high IF values were .99, and the low IF values were between .16 and .45. The
column Position in Table 21 represents the number in the sequence of the target
segment in a word. For example, /d/ ranked as high is the first segment of duck. Thus,
the position is “1.”

Among the items with high IF values, five segments (Item 20, 23, 42, 49, and 57)
were the onset consonants, and two segments were the initial consonants of the second
syllable of the words (Item 45 and 60). Among the four other segments, two of them

(Item 44 and 59) were the last consonants of the multiple syllable words, and the other
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two were one approximant /j/ and one long vowel /u/.
All items with low IF values were either vowels or approximants: They were /a/
in sandwich, coda /or/ in hamburger, computer, and flower, /1/ in toilet, and /au/ in

flower. These English words are known as loan words among the participants.

1.4.2.6 The Word-in-Sentence Repetition Test (f)

There were also 83 segments in the Word-in-Sentence Repetition Test (f). As
interrater reliability was .74 in this test, which was acceptable, the assessment by Judge
A is shown as results in the following tables. The assessment by Judge B is shown in
Appendix B7.

Table 22 shows IF scores in the Word-in-Sentence Repetition Test (f). The
highest IF were Items 05, 10, and 13, which were .65, and the lowest IF was ltem 45
which was .04. In this test, as in the Real Word Repetition Test (e), Item 09 (ending
segment /t/ in toilet) was excluded from the analysis although the segment was at an
acoustically hearing level this time. IF values in the Word-in-Sentence Repetition Test
(f) were much lower than the IF values in the Real Word Repetition Test (e).

It was assumed, that it was difficult for the participants who were novice level
learners to repeat English sentences ranging from four to nine syllables after the Model,
and that the memory bias might have hindered the participants from completing the task

at a satisfactory level.
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Table 22
IF Scores in the Word-in-Sentence Repetition Test (f) (N = 102)

Item Target IF ltem Target |IF Item Target |IF

fo1l t 54 29 av 26 157 I 46
f02 1 20 30 ) 37 158 A 45
f03 el 31 31 r 50 159 m 54
fo4 n 59 32 k 63 160 b 49
f05 t 65  f33 ) A1 fel I 14
f06 o1 A7 134 59 162 e .55
fo7 1 A7 35 62 163 1 45
f08 I 13 36 55  f64 ) 34
f09 t 32 37 u 58  f65 S .63
10 h 65 38 t 59 166 p .59
f11 ® 12 39 ) 22 fe7 A 21
12 m 59 40 r 57 168 n .61
13 b 65 41 1 42 169 dz 54
f14 ) 24 142 i 45 170 S .63

o B

—

f15 r 54 143 f 36 7l & .05
f16 g 64  fa4 k 64 72 n .63
f17 3 30 45 & 04  f73 d .56
f18 r 60 46 n 56 74 w .26
f19 n 62 47 g 63  f75 I 57
f20 ar 60  f48 &) 28 76 tf 54
f21 f A7 49 1 22  fr7 h 53
f22 k 62 150 u 64 78 a .28
f23 1 56 51 d 53 179 S 51
f24 tf 47 52 A 39 80 p 52
25 ) 19 153 k 48 8l I 51
26 n 53 54 m 55 82 t 43

f27 f 58 55 A 51 183 { .33
28 1 55 156 n .56
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The high and low IF values were compared with the Word-in-Sentence Repetition
Test (f). Position column in Table 23 represents the sequence of the target segment in a

word. Eleven items with high IF values and those with low IF values are shown in Table

23.
Table 23
The Items with High and Low IF Values in the Word-in-Sentence Repetition Test (f)
High Low

'It\leg‘ ltems  target F;?;ri]' IF ||t\|eg1 ltems  target Fi?;ri]' IF
fO5 toilet t 1 .65 f39 computer ) 8 .22
f10 hamburger h 1 65 f49 kangaroo 1 6 .22
f13  hamburger b 4 65 f67 sponge A 3 .21
f16  hamburger g 7 .64 f02 train 1 2 .20
f44  kangaroo k 1 64 125 kitchen ) 4 .19
f50  kangaroo u 7 64 61  umbrella I 4 14
f32  computer 1 .63 f08 toilet I 4 .13
f72  sandwich n 3 .63 fl11 hamburger & 2 12
fA7  kangaroo g 4 .63 f33 computer ) 2 A1
65 sponge S 1 .63 f71 sandwich & 2 .05
f70  sandwich S 1 .63 f45 kangaroo & 2 .04

Among the high IF items, 10 items were consonants and one item was a vowel.
Six of the consonants were in the initial position (Item 05, 10, 44, 32, 65, and 70), and
three of the consonants were the first sound of the second syllable (Item 13, 47) and the
third syllable (Item 16). Item 72 was the successive consonant of the nucleus vowel.

As for the 11 items with low IF values, they were /1/ in toilet, /a/ in sponge, /&/ in

sandwich, kangaroo, and hamburger, schwa /a/ in computer and kitchen, /i/ in kangaroo,
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train, and umbrella. All of these English words are used as loanwords in Japanese. The
number of vowels was eight, and the number of consonants was three.

Combining the results of the Word-in-Sentence Repetition Test (f) with the Real
Word Repetition Test (e), it can be seen that (1) segments in word level were likely to be
produced more correctly than in sentence level, (2) consonants were more often ranked
in the high IF group, and vowels in the low IF group, (3) vowels in the low IF group
were mostly the stressed vowels in loanwords, and (4) The variance in IF values was
wide.

It is also noteworthy that vowel epenthesis was frequently observed between the
clusters, after the consonants, such as after /d/ in the first syllable of sandwich, in both
the Real Word Repetition Test (e) and the Word-in-Sentence Repetition Test (f),
although the target segment was judged as correct whether or not the participants put
some vowel after the segment. This phenomenon was not observed in the Non-word
Repetition Test (g). This observation of vowel epenthesis will be discussed in the next

section along with the results above.

1.4.2.7 The Non-word Repetition Test (g)

There were 77 sements in the Non-word Repetition Test (g). Table 24 shows the
IF values. The interrater reliability was .66 in this test, and only the assessment by
Judge A is shown as results in the following tables. The assessment by Judge B is
shown in Appendix B7.

Table 24 shows the IF scores in the Non-word Repetition Test (g). The highest IF
scores were Items 07, 50, 51, 57, and 74, which were all .65, and the lowest IF was Item
62 which was .03. Table 25 reports 18 items with high IF values and 13 items with low

IF values. The high IF values ranged between .64 and .65. Among the high IF items, 14
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items were consonants, and four items were vowels. Thus, the consonants occupied the

majority of the high IF values.

Table 24
IF Scores in the Non-word Repetition Test (g) (N = 104)

Item Target IF Iltem Target IF Item Target IF
g01 p 61 g27 k 38  g53 g .63
g02 1 43  g28 t .64 g4 € 46
g03 ouU 61  g29 1 64  g55 t .62
g04 t 61 @30 d3 64  g56 ) .60
go5 v 34 g3l A .64  g57 p .65
g06 1 48 @32 1 61 ¢58 I 61
g07 n 65 @33 ) 57  ¢g59 d3 .64
g08 f 64 @34 S 62  g60 ) .63

909 e 38 g3 1 40 g6l m .64
gl0 [ 62 g6 o 25 62 1 03
gll b 63 g37 p B3 @83 z .09
gl2 1 27 g8 o .28 ged p .64

913 : 39 g39 g 59 g65 e .37

gl4 i) 63 0940 € 63 Q66 1 .50
g15 g 64 g4l t 63 967 9 .60
gl6 1 55 g42 ) 47 68 ) .59

gl7 € 29 043
g18 v A7 g44
g19 S 63 0945 58 g7l & .36
g20 p 64 046 60 g72 1 .63
g21 er 30  g47 f 58  g73 I .63
g22 d 49 948 1 49  g74 f .65
g23 I 64 049 QU 42 g75 D .63
g24 t 64 @50 s 65 g76 n 54
g25 1 27 g5l p 65 g77 t 57
926 € 48 @52 A AT

62 (69 1 64
55 g70 t .55

— 8 (o

(]
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Table 25
The Items with High and Low IF Values in the Non-word Repetition Test (g)
High Low

A S AR R W
g07 /vin/ n 3 65 909 /fef/ € 2 .38
g50 /spagite/ S 1 65 927 Jtagktr/ k 4 .38
g51 /SpAgIta/ p 2 65  g65 /peafit/ € 2 37
957 /pidzomiz/  p 1 65 g71 /&lifont/ & 1 .36
g74  /&lifont/ f 4 65 905 v/ v 1 34
08 /fef/ f 1 64 g2l /speidy er 3 30
915 /glev/ g 1 64 gl7 /glev/ € 3 .29
920 /sperdi/ p 2 64 038 /slapa/ 9 5 .28
923 /sperdy/ I 5 64  gl12 /bxif/ 1 2 27
924 /tigkty/ t 1 64 925 /tagkty/ 1 2 27
928 /taekti/ t 5 64 036 /slapa/ 3 3 .25
929 Jtagktr/ I 6 64 g63 /pidzomiz/  z 7 .09
930 /dzalo/  ds 1 64 962  /pidzomiz/ 1 6 .03
931 /dzAlo/ A2 64

959 /pidzomiz/  d3 3 .64

g61 /pidzomiz/ m 5 .64

g64 /pexafit/ p 1 .64

g69 /pexafit/ I 6 .64

The observation that the number of consonants was more than the number of
vowels in the high IF group is the same as the Real Word Repetition Test (e) and the
Word-in-Sentence Repetition Test (f). Among the consonants ranked in the high IF
group, the number of onset position was seven, and the number of coda position was
one.

Regarding the low items, 13 items had IF scores ranging from .03 to .38. Among

these, there were eight vowels and five consonants. With respect to the proportion of
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consonants and vowels, however, there were more vowels in the low IF group. These
were /el in /fef/, /pexafit/, and /glevl/, /&/ in /elifont/, /o/ in /slopa/, /eV/ in /speidl/,
/1/ in the third syllable of /pidzomiz/, and /a/ in /slopa/. The lowest IF was /1/ in the
third syllable of /pidzomiz/. According to Judge A, most of the participants did not
pronounce the vowel as [1]. They pronounced it as [a] instead. An approximant /1/ used
in the second consonant of the onset cluster in /baif/ and /tiektr/ was ranked in the low
IF group. The consonants in the low group were /k/ in /tiektt/, /z/ in /pidzomiz/, and the
second consonant of the cluster /1/ in /baif/ and /tiekti/. According to both Judge A and
Judge B, /k/ in /taekti/ was pronounced like the Japanese geminate consonant (soku-on
in Japanese), and /z/ in /pidzomiz/, and the second consonant of the cluster /1/ in
/baif/ and /tiektr/ was likely deleted by the participants. Judge A and Judge B also
reported that vowel epenthesis was hardly ever observed in this test, which is opposite
to the phenomena in the Real Word Repetition Test (¢) and the Word-in-Sentence
Repetition Test (f). This observation of vowel epenthesis will be discussed in the next
section along with the results above.

From the results of the Non-word Repetition Test (g) it can be seen that the
nucleus vowels were harder to produce, and that the deletion of consonants was
observed in the clusters and coda position.

The overall results of the tests described above are summed up as follows:

1. Auditory perceptive ability and oral productive ability of the consonants were
higher than those of the vowels.

2. Auditory lexical discrimination was influenced by Japanese loan words.

3. Both perception and production of nucleus vowels were difficult for the
participants.
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4. Discrimination of onset/coda consonants was influenced by the
successive/precedent vowels.

5. While the similar sounds that are substituted as one sound in Japanese were
hard to distinguish, producing the segment independently was possible for some
of the participants.

6. Production of segments was influenced by L1 loanword knowledge.

7. Auditory distinction of contrastive consonants in coda position was more

difficult than the distinction in onset position.

1.4.3 Comparison between perceptive and productive ability

The perception tests and the production tests were conducted independently and
whether the perception of a phoneme is better than production of the phoneme or vice
versa was not clarified due to the different methods of evaluation. The perception tests
were evaluated on test scores, while the production tests were rated by two judges on a
binary scale. Nevertheless, it is interesting to compare the perception and production
tests using the same words and in both with and without reference to lexical
representation condition.

First, the five one-syllable non-words that were examined in the Non-word
Perception Test (a) and in the Non-word Repetition test (g) were compared on the
condition of without lexical representation. Comparison was also made between two
derived non-words employed in the Non-word Perception Test (a) and real words
employed in the Real Word Repetition Test (e) and the Word-in-Sentence Repetition
Test (f). The results are shown in Table 26. The non-words derived from real words
were /plaut/ from plate, /vin/ from van, /fef/ from fish, /baif/ from brush, and /gleb/

from glove.
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Table 26
Comparison Between Five One-syllable Non-words and Two Real Words
derived Perception Production
from Item A B feature IF Item Eaert- IF
a0l  /paut/  fpout/ Ot 93 g0l p 61
. /Ellitﬁ/ a09  /paut/  /plout/ rezciﬁgi{m 92 g2 1 .43
al7 /laut/ /plaut/ reduction 81 go3 av .61
g04 t .61
a02  Jzm/  Jzm/ PRSI 65 go5 v 34
2 Al Am/ oo/ P 97 g06 1 .48
als8 /vin/ /ven/ vowel 95  g07 n .65
_ a0s  /fef/ /fef/ voicing .99  g08 f .64
3 }c'ff}} ald  jvef/  /fef/  wicng 67 g09 & .38
a2l /fifl /fef/ vowel 94 gl0 | .62
a06  /bus/  fbuf/ PN 99 g11 b 63
. /bbrjufjh/ ald  jons/  /bud/ E:C:?‘Ea:: 8 g2 1 .27
a22 /bif/ /bf/ coda .96 g13 I .39
gld [ 63
a08  /gleb/ /gleb/ manner 95  g15 g .64
c glove alée  /gleb/ /glev/ manner 43 gl6 1 .55
Iglav a24  /glev/ /glev/ manner 92  gl7 € .29
gl8 v 47
a07 /spzndz/ /spandz/ p'@gﬁ;” 76 e01 S .96
al5 /spandz/ /spandz/ p'§§§;” 97 e02 p .98
PONIE 93 ipndy Jspeny PRI 38 03 4 80
/spandz/
e04 n .98
e05 d3 .83
a04  fom/  Jfom/ o 84 e66 t .98
train al2  /tom/ /xom/ recdﬂﬁtt?gn 98  e67 h .86
/tiem/ a20 /tomn/ /tomn/ reﬁ}ﬂiﬁgn 99  e68 er .82
e69 n .86
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In addition, /spandz/ was derived from sponge, and /trom/ was derived from
train. In the Non-word Perception Test (a), the test items were designed based on
observing the following features: cluster reduction in /plout/ and /txom/, place in both
onset and coda, and vowel in /vin/, voicing and vowel in /fef/, place in coda in /baif/
and /spandz/, manner in /gleb/. In order to collate perception with production variables,
the result of each item is described first.

Iplout/ is derived from plate in which cluster reduction in onset position was
observed in perception test. The reduction of the second consonant (Item 09) had a
better score than the reduction of the first consonant (Item 17). In production, IF scores
of all the segments in /plout/ ranged between .43 and .61. The second consonant /1/ of
the cluster had the lowest IF. It was observed by Judge A that some participants
produced [1] instead of [1]. It was presumed that it was more difficult for Japanese
children to change both in manner and place from stop or bilabial to lateral or alveolar
in the cluster [pl]. As [1] and [1] are liquid sounds, it was likely that Japanese children
assimilated the two segments and articulated /1/. The researcher herself frequently
comes across Japanese children in EFL classrooms who are likely to pronounce
[1a1k] instead of [laik] in “what do you like?”” The cause is assumed to be that both the
manner of [j] precedent to “like” is the same manner approximant as [1] but [I] is
lateral approximant so it is likely easier for Japanese learners to produce [1] than [I]. It
was an interesting contrastive phenomenon that while the first consonant deletion was
lower in perception, the second consonant deletion was more problematic in production.

/vin/ was derived from van and was tested in both onset position and coda
position, and in the vowel change in perception test. It was noteworthy that this
non-word had three different points to observe. First, in perception test, nasal sounds in

coda position seemed difficult for Japanese children to discriminate as seen in the IF
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value of .65. On the contrary, the discrimination of place changes between two fricatives
on the onset /z/ and /v/ turned out to have a high achievement rate as seen in the IF
value of .97. Second, production was likely more difficult than perception although
evaluation method was different from each other. The production of onset consonant /v/
and vowel /1/ seemed to be especially difficult. Judge A rated that 86 participants
pronounced [b] instead of [v] on the onset. The place change from labiodental to
bilabial and the manner change from fricative to stop on the onset was predicted due to
the lack of the phoneme /v/ in Japanese. Third, while the discrimination of the two
vowels, /1/ and /e/ also had high IF values of .95, production achievement was much
lower ranging between .34 and .65. Surprisingly, 29 out of 104 participants were
evaluated as wrong. Judge A rated that many participants who were evaluated as wrong
pronounced [e] or similar sounds instead of [1]. Conversely to the result of
discrimination between /1/ and /¢/, the production of [1] was .48. Both vowels /1/ and /¢/
are unrounded and lax, and the only difference between them is the height of tongue
position: /1/ is high and /e/ is middle. It can be assumed therefore that this caused the
error of pronunciation, even though the participants were watching the Model’s mouth
movement during the repetition test. This phenomenon will be corroborated with
acoustical observation later in this section along with the vowel of /fef/.

/fef/ was derived from fish in which voicing on the onset position, /vef/ - /fef/ and
vowel change /fif/ - /fef/ were tested in the Non-word Perception Test (a). Although the
same pattern /fef/ - /fef/ in voicing gained almost perfect correctness, discrimination
between /v/ and /f/ dropped to .67 in IF value. Regarding the vowel, while the
discrimination between the vowels /1/ and /e/ were .94 in IF value, the production of
/e/ dropped to .38 in IF value. This is the same phenomenon as the discrimination

between /vin/ and /ven/. According to Judge A, 80 participants pronounced [A]
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or [a] instead of [1]. In addition, 14 participants pronounced this non-word like a real
word [fif]. It is probable that they associated this non-word with real word meaning.
These errors in producing the vowels in the case of /vin/ and /fef/ will be elaborated by
way of acoustical observation of vowel quality in the following section.

/brif/ was derived from brush. This consonant in coda position was also observed
in the Non-word Perception Test (a). The distinction between /s/ and /6/, and, /s/ and
1/ were observed. While the distinction between /s/ and /{/ was made with .99 in IF
value, the comparison of /s/ and /6/ was slightly lower at .85. It is to be expected that it
should be more difficult for Japanese learners of English to distinguish /6/ which is
substituted as /sw/ () from /s/ than to distinguish /{/ which sounds like /ew/ (*- =) in
Japanese from /s/. In production, the IF value of coda /{/ was .63. Thus, even though it
was possible for the participants to distinguish the target consonant from the substitutive
sounds, producing the single target sound was not easy. Both judges reported, however,
that deletion of the second consonant in the cluster was frequently observed. According
to Judge A, the number of the second consonant deletion was 39 while the number of
the first consonant deletion was two. It should also be noted that production of the
vowel /1/ was also relatively low in IF value, which was .39. The difficulty in producing
the vowels will be more discussed later in this section.

/glev/ was derived from glove in which manner in the coda position was observed
in the Non-word Perception Test (a). IF value for the distinction between /b/ and
Iv/ (Item al6) was .43, which seemed much more difficult than detection of the same
words patterns (Item 08 and Item 24). IF value for producing the coda /v/ was .47,
which was also relatively low. This non-word was likely associated with the meaning of
the real word from which it was derived. It was interesting to note that the total number

of the participants who pronounced [glav], [glab], or the sounds similar to /guirobu/
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(7'a—7) in Japanese was 44. The two judges assumed that this was attributed to the
word familiarity of the real word. Thus, the production of the vowel /e/ was very low
with the IF value being .29.

These five one-syllable non-words were compared with the one-syllable real
words sponge and train on production level in Table 26. In the Non-word Perception
Test (a), /spend3/ was derived from sponge in order to observe the distinction of place
of consonants in coda position among /dz/, /dz/, and /3/, and /trom/ was derived from
train in order to observe cluster reduction. The auditory distinction between /dz/ and
/dz/ (Item a07) was .76, the same word pattern /d3/ (Item al5) was .97, and the
distinction between /d3/ and /3/ was .38 in IF values. Thus, the distinction between /d3/
and /3/ was much more difficult than the distinction between /d3/ and /dz/ in auditory
discrimination. This is understandable since the distinction between /dz/ substituted as
/32l (+°) in Japanese and /dz/ as /zw/ (>7) in Japanese is easier than the distinction
between /d3/ and /3/, both of which are hard to discriminate for Japanese learners of
English. On the other hand, the production of /d3/ was relatively high; .83 as rated by
Judge A. This is because consonant /d3/ is similar to /3z/ (3”) in Japanese so that Judge
A’s perception of merely one single sound might have been rather permissive in rating
the participants’ production as correct. A similar thing might have occurred in the Real
Word Repetition Test (e) and the Word-in-Sentence test (f). This is because one single
segment produced by the participants was permissibly rated as correct rather than
auditory discrimination between comparing pairs of segments, such as /f, h/, /b, v/, and
/s, 0, {/ that were tested in the Non-word Perception Test (a), the Open Oddity Test (c),
and the End Oddity Test (d).

Train was observed in the Real Word Repetition Test (e) and the

Word-in-Sentence Repetition Test (f). /trom/ which was derived from it was employed
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in the Non-word Perception Test (a) in order to observe consonant reduction in the onset
clusters. Although auditory discrimination between consonant clusters and the reduction
of the second consonant /1/, /tiom/ - /tomn/, was .84, which is lower than the
discrimination between the clusters and the reduction of the first consonant, /trom/ -
/10m/, which was .98. The IF values of both items were relatively high. Regarding IF
values in the Real Word Repetition Test (e), the second consonant /1/ was .86. This was
also relatively high. Most of errors were a reduction of /1/ and a vowel epenthesis was
observed by both judges between the clusters. It is assumed that this phenomenon was
attributed to L1 transfer. This will be discussed further subsequently. These two
one-syllable real words contrastively have higher IF values than non-word production.
It was found overall that the participants were generally better in perceiving
English phonemes than in producing them, except in the case of discriminating the

comparing phonemes if one of them did not exist in the Japanese inventory.

1.4.4 Comparison of vowels and consonants

The quantitative results overall showed that the participants were better at both
perceiving and producing consonants than vowels except for some comparing pairs,
such as /f/ and /h/, /s/ and /6/, and /b/ and /v/. In the Lexical Discrimination Test (b),
while perception of consonants was better overall than perception of vowels, both
perception and production of nucleus vowels seemed difficult for Japanese children.
The results of the Open Oddity Test (c) and the End Oddity Test (d) indicated that
discrimination of onset/coda consonants was influenced by the successive/precedent
vowels. Furthermore, the results of three production tests (the Real Word Repetition, the
Word-in-Sentence Repetition, and the Non-word Repetition) clarified that production of
vowels was more difficult than that of consonants. This result is supported by
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Allen-Tamai’s finding (2009) that Japanese children are influenced by Japanese morae
in perceiving English phonemes.

There were more vowels that seemed to be more difficult for the participants to
both perceive and produce than consonants. In the Real Word Repetition Test (e), the
vowels /&/ in hamburger, schwa /o/ in hamburger, computer, and flower, /1/ in toilet,
and a diphthong /au/ were ranked in the low IF group. Four consonants /r/ ranked in the
low IF group were the postvocalic approximants to the schwa /a/. The combination of
/ol and /r/ is actually represented as /a/ (See p. 60), which does not exist in Japanese. In
Word-in-Sentence Repetition Test (f), the same vowels occupied the low IF group as
Real Word Repetition Tests (), and in addition, /a/ in sponge, /a/ in sandwich and
kangaroo, schwa /o/ in kitchen, and three liquid /1/ were ranked in the low IF group. In
production with Non-word Repetition Test (), /e/ in /fef/, /peiafit/, and /glev/, /&l in
/elfont/, [o/ in /slopa/, 1/ in /pidzomiz/, /et/ in /speidr/, and /a/ in /slopa/ were the
vowels ranked in the low IF group. In these three production tests, vowels occupied the
majority of the items in the low IF group. These results indicate that whether or not the
observed words were real or non-real, producing vowels was difficult for the Japanese
participants. Conversely, the upper IF segments were consonants both with and without
lexical representation. Thus, consonants were easier for the participants to produce than
vowels. This result should be taken into consideration in designing explicit instruction

of English phonemes.

1.4.5 Vowel quality
A question to be considered here is the degree of difficulty in producing vowels
for the participants. As mentioned in the collation of perception and production of

non-words in Table 26, errors of vowels /vin/ and /fef/ were auditorily evaluated by
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Judge A. Also the vowel quality of the two non-words was analyzed acoustically. These
two non-words were chosen among five one-syllable non-words for acoustical analysis
in a point of the same CVC structure. As described in the Literature Review, the vowel
quality is decided by formant frequencies, particularly Formant 1 (F1) and Formant 2
(F2) which represent the tongue position of the speaker. The researcher thought it
important to employ an acoustical analysis to measure F1 and F2 for the purpose of
corroborating the findings in the auditory assessments of the observed vowels by the
two raters. The raters’ judgments were compared partly with the acoustic analysis on the
Wavesurfer software ver.1.8.8, using linear predictive coding analysis (LPC analysis
hereafter) in order to determine the location of the formant frequencies. In the LPC
analysis, the mean of an interval of 50 milliseconds of each peak of the two formants
was measured (Huber, Stathopoulos, Curione, Ash, & Johnson, 1999). Since the Model
was a male adult native speaker of English, it is understandable that the values of F1
and F2 that he produced were relatively lower than the values produced by the
participant children as Peterson and Barney (1952) and Hillenbrand, Getty, Clark, and
Wheeler (1995) indicated. In addition, due to the noise at the recording site, it was
impossible to analyze acoustically all of the participants’ vowel production.

For the acoustical analysis of vowel quality, nine normally developing L1 English
children participated in data collection as a reference group (NS group hereafter) and
pronounced the same non-words. These children live in the mid-eastern part of U.S. and
are aged between 5 and 8 years old. Their mean age was 7 years and 6 months old. The
purpose of the data collection was explained to all the parents of the participants. None
of the parents disapproved of their children participating in this study. None of the NS
children reported a hearing problem. In addition, the average score of F1 and F2 values
of 46 ten- to 12-year-old L1 English children in Hillenbrand et al.’s study (1995) was
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also compared with the Japanese participants. The researcher presumed that their vowel
quality might also have variance in F1 and F2 values, as the nine children in NS group
were still in the developmental stage of L1 consonants’ (Sander, 1972; Templin, 1957).
In order to compare the same number of the participants with L1 children, the
participants who gained high IF values in the perception tests and whose substantial
acoustical level had good quality enough to analyze were extracted. The descriptive

analysis is shown in Table 27.

Table 27
Descriptive Analysis of Formant Frequencies of Vowel in [vin] (Hz) Produced by High
IF Participants, NS Group, and the L1 Children in Hillenbrand et al.’s Study (1995).

Formants /vin/ N M SD

Japanese correct 8 550 100

Japanese wrong 8 592 222

- NS 8 573 82
Hillenbrand (1995) 46 511 -

Japanese correct 8 2040 182

Japanese wrong 8 1819 537

"2 NS 8 2383 152
Hillenbrand (1995) 46 2552 -

Note. SD of NS in Hillenbrand et al. (1995) was not stated in their study.

7. According to Dodd, Holm, Hua, and Crosbie’s investigation (2003), 97.4% of normally developing
L1 English children aged between 3;0 and 3;11 have acquired English vowels. According to Pollock
(2002), and Pollock and Berni (2003), 93.9% of L1 American English children aged between 2;06

and 2;11 have acquired English vowels with the exception of rhotic sounds.
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In this acoustical analysis of vowel quality, the sound level of one NS
participant’s production of [vin] was not good enough to analyze acoustically, so eight
participants were extracted for each group in reference to IF scores. The eight
participants evaluated as correct were considered the correct group and the eight
participants evaluated as wrong by Judge A in the Non-word Repetition Test (g) were
considered the wrong group in order to compare with a group of NS children.

Regarding F1 values in [vin], they were dispersed between 511 Hz and 592 Hz.
The mean value of Hillenbrand’s study (1995) was the lowest (511 Hz), the Japanese
correct group was the second lowest (550 Hz), NS group was the second highest (573
Hz), and the F1 values of Japanese wrong group (592 Hz) was the highest. Regarding
the mean value of F2, they were dispersed between 1819 Hz and 2552 Hz. The Japanese
wrong group gained the lowest mean value (1819 Hz), the Japanese correct group was
the second lowest (2040 Hz), Hillenbrand’s study was the second highest (2552 Hz),
and NS group had the highest F2 mean value (2383 Hz). Both the SD values of F1 and
F2 values produced by the Japanese wrong group were dispersed while those of NS and
the Japanese correct groups were clustered.

Figure 7 shows a scatter diagram of the formant frequencies (F1 and F2)
produced by the four groups: the Japanese correct group as 1, the Japanese wrong group
as 2, NS group as 3, and mean values of Hillenbrand’s study (1995) as 4. The vertical
axis shows the F1, and the horizontal axis shows the F2. It should be noted that the
extent of the variance in F1 and F2 values is different from each other as described in
the Literature Review, the extent of the variance was observed between the groups and
within the groups for each F1 and F2 in the scatter diagram. Figure 7 shows that while
the values of NS group and the mean value of Hillenbrand form a cluster, and the values

in the Japanese correct group are rather closer to the NS cluster except for one value
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than the values in the Japanese wrong group.
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Figure 7. Vowel quality (F1 and F2) in [vin] produced by the four groups.
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In case of [fef], the sound level of all the nine NS participant’s production was
good enough to analyze acoustically. So the nine participants evaluated as correct for
the vowel quality of [fef] and the nine participants evaluated as wrong were extracted
from the participants who gained high IF values in the perception tests and whose
substantial acoustical level had good quality enough to analyze. Table 28 shows the
descriptive analysis of formant frequencies of the vowel in [fef] produced by high IF

participants, NS group, and the L1 children in Hillenbrand’s study.

Table 28
Descriptive Analysis of Formant Frequencies of Vowel in [fef] (Hz) Produced by High
IF Participants, NS Group, and the L1 Children in Hillenbrand et al. ’s Study (1995).

Formants /tef/ N M SD

Japanese correct 9 929 377

Japanese wrong 9 950 362

- NS 9 833 241
Hillenbrand (1995) 46 749 -

Japanese correct 9 2239 446

Japanese wrong 9 1940 444

"2 NS 9 2002 429
Hillenbrand (1995) 46 2267 -

Note. SD of NS in Hillenbrand et al. (1995) was not stated in their study.

Regarding the F1 value in [fef], they were dispersed between 749 Hz and 950 Hz.
The mean value of Hillenbrand’s study (749 Hz) was the lowest, NS group (833 Hz)
was the second lowest, the Japanese correct group (929 Hz) was the second highest, and
the Japanese wrong group gained the highest value in F1. Regarding the values of F2,

they were dispersed between 1940 Hz and 2267 Hz. The mean value of the Japanese
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wrong group (1940 Hz) had the lowest mean value, NS group (2002 Hz) was the second
lowest, Japanese correct group (2139 Hz) was the second highest, and Hillenbrand’s
study (2267 Hz) gained the highest. In this vowel quality, there was not a great
difference of the SD values of both formant frequencies between the groups.

Figure 8 shows the formant frequencies produced by the four groups: the
Japanese correct group as 1, the Japanese wrong group as 2, NS group as 3, and mean
values of Hillenbrand’s study (1995) as 4. As indicated in Table 28, there is not a great
difference in the variance in SD of both F1 and F2 between the groups, and the values
of each group were more dispersed than the values that the four groups produced in

[vin]. Thus, it is difficult to affirm the decisive difference among the groups.
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Figure 8. Vowel quality (F1 and F2) in [fef] produced by the four groups.
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The participants’ vowel quality in [vin] and [fe{] were collated with the
participants’ learning experience of English after school in each group. Table 29 shows
the participants’ perception IF values and the learning experience of English among the
two Japanese groups in [vin]. Table 30 shows the participants’ perception IF values and
the learning experience of English among the two Japanese groups in [fef].

As for the result of the vowel quality in [vin], while seven participants in the
correct group had learning experience of English after school, only one participant in
the wrong group did. The mean IF value of the correct group was higher than that of the
wrong group. Regarding the result of [fef], the collation of the participants’ IF values in
perception tests and their learning experience of English was quite different from the
collation in [vin]. In Table 30, the number of the participants who had learning
experience of English after school was seven in the correct group and six in the wrong
group. The mean perception IF values are the same .89 between the groups. It is
interesting to notice that there were only three participants (ID 14, 45, and 85) who were
evaluated as correct both in [vin] and [fef] among the participants with English learning
experience. On the other hand, ID 33 and ID 69, who were returnees from L1 English
countries, were evaluated as correct in [vin] but evaluated as wrong in [fef]. Their IF
values in perception tests were over .90. This indicates with the fact of dispersion of F1
and F2 values in [fef] among the Japanese participants and NS participants that the
articulation of [e] may be difficult even for children who can pronounce English sounds

relatively well.
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Table 29
Comparison of Mean High IF Values in the Perception Tests Between the Correct and
Wrong Japanese Groups in [vin]

Correct group Wrong group
Percep- v English Percep- v English

D No. tion IF  after school D No. tion IF  after school
33 .96 v 21 .93
72 .92 v 31 .89
85 92 v 49 .87 v
69 .92 v 100 .86
45 91 v 37 .86
12 91 v 17 .85
40 .90 34 .83
14 .89 v 62 81
Mean .92 Mean .86

Table 30
Comparison of Mean High IF Values in the Perception Tests Between the Correct and
Wrong Japanese Groups in [fef]

Correct Wrong
Percep- English ID No Percep- English

ID No.

tion IF_ after school tion IF_ after school

21 93 33 .96 4

85 92 4 56 92 v

20 91 10 .92 v

45 91 4 69 92 4

88 .89 4 40 .90

35 .89 v 31 .89

14 .89 4 43 .88

6 .88 v 60 81 v

53 .87 4 48 .78 v
Mean .89 Mean .89
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1.4.6 The relationship between perceptive and productive ability

In order to examine RQ5: How are their receptive and productive abilities of
English sounds related?, correlational analyses and the structure equation modeling
were conducted.

Table 31 shows descriptive statistics of the participants. The number of the
participants, the minimum and the maximum score of each test, the mean, standard
deviation, skewness, and kurtosis are shown in the table. The mean value is represented
to one decimal place. The standard deviation (SD), skewness, and kurtosis are shown to
two decimal places. Three participants were not able to take the Lexical Discrimination
Test (b), and one participant was not able to take the Non-word Perception Test (a).
Two participants who took the Word-in-Sentence Test (f) were deleted from the
analysis due to the partial lack of the recorded data. Concerning that the Lexical
Discrimination Test (b) which was conducted one year after the other tests had been
administered as described in the previous section, the following statistical analyses were

conducted.

Table 31
Descriptive Statistics of the Seven Tests

N Min. Max. M SD Skewness  Kurtosis

() Non-word Perception 103 15 23 200 194  -58  -26
(b) Lexical Discrimination 101 9 25 202 250 -159 550
(c) Open Oddity 104 8 23 182 339 -119 1.8
(d) End Oddity 104 7 24 186 348 -112 133
(¢) Real Word Repetition ~ 104 36 82 67.3 690  -79 294
(f) Word-in-Sentence 102 27 82 595 907  -59  1.59
() Non-word Repetition ~ 104 51 73 629 448  -19  -142
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Pearson’s Correlation Coefficient was calculated for all the variables except the
Lexical Discrimination Test (b). Since the researcher had been conducting English
sound instruction 11 times (495 minutes) to the participants who became grade 6 in the
new academic year 2015, it was surmised that the participants might have been
improving their perceptive and productive abilities to some extent. Table 32 shows the

result of the correlation analysis.

Table 32

Correlation among the Six Variables

@ @ @ ¢ O ()

Non-word Perception (a) 1

Open Oddity (c) 277 1

End Oddity (d) 31" 53 1

Real Word Repetition () .24~ .40 357 1
Word-in-Sentence (f) A3 477 377 497 1

Non-word Repetition (g) .17 .32 25" 457 56~ 1

Note. " p < .05, ™ p < .01.

There was a statistical significance between the variables except between the
Non-word Perception (a) and the Word-in-Sentence Repetition (f), and between the
Non-word Perception (a) and the Non-word Repetition (g). The correlation value index
was regarded; .84 < |r| < 1.0 as strongly correlated, .63 < |r| < .84 as moderately
correlated, .45 < |r| < .63 as weakly, and 0 < |r| < .45 as almost uncorrelated.

Although the result of Pearson’s Correlation Coefficient shows statistically
significant correlations between the variables, most of r values were weak according to

the strength of the correlation coefficients (r) index. There were weak correlations
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between the Open Oddity (c) and the End Oddity (d) (r = .53), between the Open
Oddity (c) and the Word-in-Sentence Repetition (f) (r = .47), between the Real Word
Repetition (e) and the Word-in-Sentence Repetition (f) (r = .49), between the Real
Word Repetition (e) and the Non-word Repetition (g) (r = .45), and between the
Word-in-Sentence Repetition (f) and the Non-word Repetition (g) (r = .56).
Furthermore, while production variables were weakly correlated with each other,
perception variables were hardly correlated within the perception variables except
between the Open Oddity (c) and the End Oddity (d). Regarding the relationship
between the perception variables and the production variables, there was a weak
correlation between the Open Oddity (c) and the Word-in-Sentence Repetition (f). In
addition, it was surprising that there was no correlation between the Non-word
Perception (a) and the Non-word Repetition (g).

Next, a Multiple Regression Analysis was conducted to examine the relationship
between the Lexical Discrimination Test (b) and the other six variables. Since the
Lexical Discrimination Test (b) was conducted one year after the other six tests, this
analysis shows that the Lexical Discrimination (b) as a dependent variable was
predicted by the other variables. Table 33 summarizes the descriptive statistics and
analysis results. The mean and SD of all the tests are shown in Table 31. The correlation
coefficient shows that, the dependent variable (the Lexical Discrimination) is correlated
more significantly with production variables than perception variables although the

correlation between the dependent variable and production variables is weak.
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Table 33
The Result of the Multiple Regression Analysis
] Correlation Multiple regression weights
Variables ith (b
with (b) b SEB A p
Dependent  Lexical Discrimination (b) 3.127  3.699 400
1. Non-word Perception (a) 202" 130 115 107 263
2. Open Oddity (c) 212" -.047 .087 -.061 590
3. End Oddity (d) 194 -.017 .077 -.024 .828

Independent
4. Real Word Repetition (e) 3927 .074 .041 195 .073

5. Word-in-Sentence (f) 397 .064 027 .260 .019
6. Non-word Repetition (g) 370™ 116 .057 204 .045

Note. * p < .05, ** p < .01.

The Multiple Regression Model with all six predictors produced R?=.259, F (6
94) =5.484, p <.001. As can be seen in Table 33, the Word-in-Sentence Repetition (f)
and Non-word Repetition (g) had significant positive regression weights, indicating that
the participants with higher scores on these tests were predicted to have higher scores on
the Lexical Discrimination Test (b), after controlling for the other variables. It is
interesting that the productive ability of the Non-word Repetition (g) presumably
predicts the participants’ auditory discriminative ability, that is the ability of
discriminating the real word from the similar sounds.

Next, Structural Equation Modeling (SEM hereafter) was conducted. This
analysis is a combination of factor analysis and regression or path analysis. It uses
various types of models to describe relationships among the observed variables, with the
same type of quantitative tests using a theoretical models hypothesized by the researcher
(Hox & Bechger, 1998; Schumacker & Lomax, 2010). The hypothesis that perceptive
ability affects productive ability was tested with the computer program AMOS 23.0
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(IBM, 2014). The method of estimation used was maximum likelihood (ML). The
model is shown in Figure 9. All the variables except Level E (the Lexical
Discrimination Test b) were used in the analysis.

The labels of the variables in this analysis were: Level B stands for the Non-word
Perception (a), Level F (O) stands for the Open Oddity (c), Level F (E) stands for the
End Oddity (d), Level I (W) stands for the Real Word Repetition (e), Level | (S) the
Word-in-Sentence Repetition (f), and Level J stands for the Non-word Repetition (g).
Factor loadings of individual tasks on their respective constructs are indicated on the
right upper side of each box. The scores of Level B task that represents the Non-word
Discrimination (b), for instance, has the lowest loading (.14) on perception while that of
Level F that represents the Open Oddity (c) has the highest loading (.61), and another
Level F that represents the End Oddity (d) has a lower loading (.46). The ability to
produce English segments on Level J, that is the Non-word Repetition (g) task, was the
lowest loading (.33) on the production while the two tasks on Level | that are the Real
Word Repetition (e) on the left (W) and the Word-in-Sentence Repetition (g) on the
right (S) have higher loadings in about the same values than Level J which are .51
and .49 respectively.

The standardized regression coefficient was .75 from perceptive ability to
productive ability. This model explains 56% of the variance in the productive ability
construct, as indicated on the upper right side of the construct oval in Figure 9.

The goodness of fit of the estimated model was assessed using four indices: ¥
with degrees of freedom and p value, the minimum discrepancy divided by its degree of
freedom (CMI/DF), the comparative fit index (CFl), the root mean square error of
approximation (RMSEA). The model has a ¥ value of 4.532 with 8 degrees of freedom

(p = .806). The comparative fit index was 1.00, and RMSEA was .000. Thus, the data

107



English Speech Processing System in EFL Japanese Children

adequately fitted the proposed model. Therefore, the hypothesis that perceptive ability

affects productive ability was supported.

? 46 ? 61 ? 14

Level F (E) Level F (O) Level B

perception

production

33

Level I (W) |Level I (S)| | Level J

H : :

Figure 9. SEM analysis for L2 older children’s perception and production of English
phonemes.
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The results of the tests described above can be summarized as follows:

1. Auditory perceptive ability and oral productive ability of the consonants were
higher in IF values than those of vowels.

2. Auditory lexical discrimination was influenced by L1 knowledge of loanwords.
3. Both perception and production of nucleus vowels were difficult for the
Japanese children.

4. Discrimination of onset/coda consonants was influenced by the
successive/precedent vowels.

5. While the similar sounds were hard to distinguish, production of the phoneme
independently was possible.

6. Production of phonemes was influenced by pronunciation of loanwords.

7. Auditory distinction of the consonants paired with similar sounds in coda
position was more difficult than the distinction in onset position.

8. Productive ability may promote perceptive ability of vocabulary.

These results will be discussed in the next section.

1.5 Discussion and conclusion

In the previous section, quantitative results were presented. In order to address
RQ (1): Can Japanese EFL children perceive English sounds accurately?, and RQ (2):
What affects their understanding of English sounds?, four auditory tests were conducted.
The results overall revealed that the Japanese participants were better at perceiving
consonants than vowels except for the consonants paired with similar sounds, and

discrimination of onset/coda consonants was influenced by the successive/precedent
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vowels. Regarding auditory distinction of the similar sounds of consonants, coda
position was more difficult for the participants than onset position. For example, the
distinction between /b/ and /v/, /m/ and /n/, /d3/ and /3/, and between /s/ and /6/.

In order to answer RQ (3): Can they produce English sounds accurately?, and RQ
(4): What affects their production of English sounds?, three oral production tests were
conducted. The results showed that producing vowels was more difficult for the
participants than producing consonants. Contrary to the results for the perception tests,
the participants were able to produce the contrastive phonemes independently. The
results from perception and production tests led to the finding that perception and
production of vowels were more difficult than that of consonants.

In order to address RQ (5): How are their receptive and productive ability of
English sounds related?, Pearson Correlation Analysis was conducted first. While the
three tests to measure productive skills were moderately correlated with each other, the
two tests to measure their reception knowledge on the same level (Level F) correlated
highly with each other. One receptive test on Level F had a weak correlation with one
productive test on Level I. Second, the Multiple Regression Analysis was conducted to
observe whether the post-test on Level E had any relationship with the six tests. The
result showed that the two productive tests were expected to have higher scores on the
post-test. Third, Structural Equation Modeling was conducted. The data fitted the model
showing that perceptive ability affects productive ability.

In this section, first of all, one interesting finding from the analysis is reported.
This relates to the participants’ loan word knowledge which might have triggered L1
transfer in the production tests. While rating the participants’ speech based on the
articulatory accuracy of a single phoneme on a binary scale (correct or wrong = 1/0),
vowel epenthesis was frequently observed among the participants.
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Table 34

Vowel Epenthesis Observation in Production Tests

Tests N of vowel epenthesis
Judge A 139
Real Word Repetition (e)
Judge B 183
Judge A 620
Word-in-Sentence ()
Judge B 377

Table 34 shows the number of vowel epenthesis that Judge A and Judge B
observed in the Real Word Repetition Test (e) and the Word-in-Sentence Repetition Test
(f). Both judges reported that vowel epenthesis in the Non-word Repetition Test (g) was
scarcely observed. The vowel epenthesis was frequently observed between the
consonant clusters, such as flower, and train. The highest number of vowel epenthesis
occurred between /d/ and /w/ in sandwich. These English words were familiar to the
participants as loan words. It was presumed that since sandwich is written as
/saNdoiQcei/® (#> K1 ~ F) in Japanese, the pronunciation of the loan word had
influenced the participants’ pronunciation even though they attempted to repeat after the
Model’s pronunciation in which /d/ was pronounced really weakly. Vowel epenthesis
was also observed in the final syllable of hospital. This phenomenon occurred
presumably because of the influence of Japanese pronunciation of loan words as well.
This word is not a high familiar word for Japanese children. Instead, this case was
possibly influenced by Japanese orthography as represented in katakana form. Even if
the participants were not familiar with this word, they might have seen it in written form

in Japanese representation /hoswpitarw/ (4 2 &° % /1) before they learned the English

8, N represents a Japanese moraic nasal, Q as a geminate consonant (T. Vance, 2008).
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pronunciation /haspitl/ in which the vowel in the final syllable is not pronounced. Thus,
it can be surmised that some of the participants who knew the orthographic
representation in Japanese katakana might have been influenced by their lexical
knowledge in L1 rather than by imitating the Model’s pronunciation.

It was also interesting that the participants put more vowels in the
Word-in-Sentence Test (f) than in the Real Word Repetition Test (e). For example,
regarding one-syllable word leaf, while the number of the participants who added [w] or
[u] after the coda consonant [f] was 0, the number of adding these vowels after [f]
increased to 21on the sentence level. Regarding the one-syllable word sponge, while the
total number of the participants who added [w] or [u] between the onset clusters and [1]
after the coda consonant was 12 in the Real Word Repetition Test (e), the number
increased to 117 on sentence level according to the observation of Judge A. These two
words were positioned as a subject in a sentence: “The leaf is green and yellow,” which
has seven syllables, and “The sponge is soft,” which has four syllables. This
phenomenon may have contributed to the participants’ burden of memory load and the
open syllabic feature of Japanese both of which might have provoked the stretching
coda sound of the sentence. Furthermore, it is assumed that the repetition of L2 sounds
on the sentence level required the participants to have adequate sound production skills
which should be more complicated than the repetition on word level. This means that
the sentence level concerns not only segmental but also suprasegmental skills, which is
difficult for the participants at the novice level. As a result, this possibly caused the
higher the number of vowel epenthesis in sentence level than in word level. The
difference of the number of vowel counting between Judge A and Judge B was probably
due to the experience of evaluation of vowel epenthesis. Judge B was not accustomed to

this judgment although Judge A had trained her.
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Concerning the participants’ L1 transfer, it might have also caused difficulty in
auditory discrimination between long vowel and short vowel, such as the case of /1/ and
/il. While English long vowels and short vowels have different distinctive features,
Japanese long vowels are the prolonged sounds of short vowels. In addition, the
Japanese participants might have perceived a diphthong as two morae in the Open
Oddity (c) and the End Oddity (d) tests. This result is supported by Allen-Tamai (2009)
who indicated that Japanese children are influenced by Japanese morae in perceiving
English phonemes. The results of this study indicate that L1 transfer cannot be ignored
for L2 Japanese older children in learning English sounds.

As indicated in the correlational studies in the previous section, while production
variables were weakly correlated with each other, there was almost no correlation
within the perception variables except between the Open Oddity (c) and the End Oddity
(d). In terms of the correlation between the perceptive valuables and the productive
valuables, there was only a weak correlation between the Open Oddity Test (c) which is
Level E and the Word-in-Sentence Repetition Test (f) which is Level I. SEM showed
that the data adequately fitted the model and showed that perceptive ability affects
productive ability. The Multiple Regression Analysis showed that the Word-in-Sentence
Repetition Test (f) and the Non-word Repetition Test (g) were predicting variables of
the Lexical Discrimination Test (b). This indicates that if a child can perceive L2 sounds
correctly, the child may be able to produce the sounds, even though the word is not
familiar to the child. In the case of instruction for a certain period of time, if the child
can produce the sounds that he/she can perceive, the child’s perceptive ability can be
improved beyond the initial state of the perceptive ability. The finding that the
non-word repetition task predicts the future L2 auditory discriminative ability
corroborates the claim by Gathercole (2006) and Service (1992) that non-word
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repetition task ability and the ability to repeat accurately unfamiliar words were
associated with foreign language vocabulary acquisition.
In conclusion, this investigation of Japanese older children’s receptive and

productive ability of English phonemes in an EFL setting has found overall as follows:

1. They are better at perceiving a phoneme than producing a phoneme.

2. They have difficulty in auditory discrimination of paired consonants when one
of them does not exist in the Japanese inventory.

3. They have difficulty in both perceiving and producing English vowels.

4. Their L1 loan word knowledge has an influence on their ability to perceive and

produce L2 sounds.

The difficulties in both perceiving and producing vowels, and auditory
discrimination of some consonants which do not exist in the Japanese inventory led the
researcher to consider explicit instruction of English sounds for children in Grade 5 in
the following academic year of grade 6. Thus, this study will be completed in the
framework of Sequential Explanatory Design (Creswell, 2009). The teaching method

and the whole curriculum will be described in the next chapter.
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Chapter 11

THE QUALITATIVE STUDY

2.1 The purpose of this research

This qualitative study aims to report on how Japanese older children in an EFL
setting responds to instruction on English sounds. The results and discussion in Chapter
I, which investigated Japanese older children’s receptive and productive ability of

English phonemes in an EFL setting, clarified as follows:

1. They are better at perceiving a phoneme than producing a phoneme.

2. They have difficulty in auditory discrimination of the paired consonants which
sound similar to Japanese (the target paired sounds hereafter).

3. They have difficulty in both perceiving and producing English vowels.

4. Their L1 loan word knowledge has an influence on their ability to perceive and

produce L2 sounds.

An English sound instruction was designed as part of a whole language

approach?® for the participants in Grade 6 in the following academic year as part of FLA.

9. Whole language approach is an integrative teaching approach often employed in teaching English
to young learners. This approach takes the stance that meaning lies not in an individual word or a
sentence but in the whole context. Thus, a new word or a new expression is expressed through the
story context (Allen-Tamai, 2010). English lessons for Grade 6 in the new academic year 2015 were
designed to strengthen English sound instruction included in the Japanese fairy story retelling project
and a musical song project for the purpose of reinforcing the participants’ awareness both of English

segmental and suprasegmental aspects. This thesis, however, focuses on only the segmental aspects.
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In this chapter, the research method is first introduced and contains a description
of the participants, instruction, teaching materials, and data analysis conducted using the
participants’ reflection notes. In order to collate the findings in the quantitative study
with this study, all the tables, figures, and footnotes are the sequential numbers through
the two studies. The results will clarify the participants’ awareness of the English sound
system and their attitudes, which will lead to the conclusion in this chapter. The
qualitative results will be corroborated with the quantitative findings in the next chapter

in order to yield the conclusion of this study.

2.2 Method

This study will be completed in the framework of sequential explanatory design
(Creswell, 2009). The qualitative study was designed to investigate how the participants
responded to explicit instruction, and how they improved their awareness and changed

their attitudes towards the English sound system through their reflection notes.

2.2.1 Participants and research site

The participants in the qualitative study were the same participants in Chapter |
who became Grade 6 students in the new academic year 2015. One participant in Grade
5 transferred to another elementary school. Thus, the number of the participants in this
qualitative study was 103. This qualitative study started in the new academic year in
(new) Grade 6 from April, 2015 and continued to the end of February, 2016. As
described in 1.3.1 in Chapter | (The Quantitative Study), the researcher was allowed to
have 17 lessons a year to teach English to Grade 5 students in the previous academic
year, which was half of the required 35 classes a year for FLA. This was due to the

limitation of teaching hours set by the district education board. The rest of the hours
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were team-taught by the homeroom teachers and an ALT. In the new academic year
2015, the researcher implemented English lessons under the same limitations as the
previous academic year. There were 17 English lessons implemented by the researcher
herself working with the same elementary school teacher as the previous academic year
who was in charge of FLA. She was also a homeroom teacher in one of the three

classrooms in Grade 6.

2.2.2 Instruction

Despite the fact that these participants had been taught English phonemes to some
extent during Grade 5, it was necessary for me to consider and design the curriculum for
Grade 6 in the new academic year grounded on the quantitative findings described
above. From the finding that consonants are easier for the participants to perceive and to
produce than vowels, except for the consonants that do not exist in the Japanese
inventory, it was decided to focus more on the consonants more during the first half
FLA lessons of a year so that the participants in the new Grade 6 would be able to
discriminate and produce the consonants including the target paired sounds. Then, it
was planned that the English sound instruction be shifted gradually to the target vowels.
Bearing in mind that older children seem to process L2 sounds with meaning and the
participants were going to junior high school the following year, it was important that
they should enrich their L2 vocabulary at the same time as acquiring English phonemes

through comprehensible input in other classroom activities.

2.2.2.1 English sound instruction
The English sound instruction conducted in this study was composed of (a)
phonemic awareness exercise, (b) pronunciation practice, and (c) phonics training.
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Phonemic awareness is “an understanding that speech is composed of a series of
individual sounds” (Yopp, 1992, 1995). Pronunciation practice is to help the
participants to understand how to articulate English sounds on the segmental level.
Phonics refers to letter-sound relationship (Ehri & Nunes, 2002). According to
Allen-Tamai (2010) and Zygouris-Coe (2001), it is important to teach phonemic
awareness to foster L2 children’s awareness of sounds before teaching phonics. These
elements were part of the English sound instruction of this study that will be described
below based on the constructs of the speech processing model proposed by Stackhouse
and Wells (1997). That is, “both phonological and literacy development are dependent
on children’s underlying speech processing skills” (Stackhouse & Wells, 1997, p. 57). In
addition, given the older children’s maturity, their high literacy skills in L1 orthography
skills, and my own long teaching experience to EFL learners, it was felt that the
participants would naturally match L2 sounds with letters. Thus, FLA in Grade 6 was
basically conducted with letters of the alphabet when teaching L2 oral sounds. This is
affirmed by quite a number of Japanese researchers who believe that aural-visual
information using alphabet letters helps Japanese older children in upper grades of
elementary schools to learn English sound-letter relationship (Noro, 2004; Ogawa,
2008). Furthermore, it was taken into consideration that in the participants’ secondary
school in the following year, their English skills would tend to shift from
speaking-centered to reading-centered. So writing letters when teaching English sounds
should not be separated from fostering their listening and articulation of English sounds.
Appendix C2 shows instruction time durations in Grade 6 FLA that | taught. The
total number of teaching lessons during the year was 17 which amounted to 765 minutes.
The English sound instruction amounted to 309 minutes, which was about 120 minutes

longer than the English sound instruction that the participants had during Grade 5. It
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should be noted that the English sound instruction was sometimes performed while
teaching new vocabulary and teaching stress position in English words in comparison to
Japanese loan words. Thus, the English sound instruction occasionally included some

other activities.

2.2.2.1.1 Phonemic awareness instruction

Pointing out that “phonemes are the smallest units that make up spoken language,”
and “phonemic awareness refers to the ability to focus on and manipulate phonemes in
spoken words,” Ehri and Nunes (2002) referred to six kinds of concrete phonemic

awareness abilities in a language classroom:

1. Phoneme isolation is the ability to recognize individual sounds in a word. For
example, to identify the onset / coda sound of a word.

2. Phoneme identity is the ability to find the same phoneme in different words.
For example, to recognize /b/ sound among bike, boy, and bell.

3. Phoneme categorization is the ability to find an odd sound in a sequence of
three or four words, for example, from bus, bun, and rug.

4. Phoneme blending is the ability to combine a sequence of separately
pronounced individual sounds into a recognizable word. For example, /k/ [/ It/ is
combined into cat.

5. Phoneme segmentation is the ability to break a word into individual phonemes
by counting sounds. For example, cat is composed of three phonemes, /k/, /e/,
and /t/.

6. Phoneme deletion is the ability to recognize a word even if one single phoneme
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is removed. For example, if /s/ is removed from smile, it will be mile.

(Ehri & Nunes, 2002, p. 111-112)

Paulson (2004) examined the phonological development of 80 L1 preschool
children 4- and 5-year-old and investigated the relative difficulty of ten phonological
tasks: Rhyming that included detection and production, alliteration that included
detection and categorization, blending that included syllables, onset/rime units, and
phonemes, and segmenting that included syllables, onset /rime units, and phonemes. As
a result, Paulson found that there were significant changes in the developing
phonological awareness every six months, and she pointed out that phonemic awareness
was relatively more difficult than syllable or onset / rime awareness. Although
segmenting onset/rime improved 14% from 4-year-old to 5-year-old, segmenting
phonemes improved only 4%. Paulson also indicated from her analysis that due to the
demand on phonological working memory, the tasks that require isolation, production,
or recall of sounds in words were more difficult than the tasks to match the sounds in
words.

Table 35 shows the result of the rank of phonological awareness tasks among 4-
and 5-year-old participants in Paulson’s investigation. Blending syllables was the easiest
task for both 4- and 5-year-old children, and 5-year-old children completed the task
better than 4-year-old children. Blending and segmenting phonemes were more difficult
for L1 young children than blending and segmenting syllables, and segmentation was

more difficult for them than blending.
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Table 35
Subskill Percent Correct Score Ranking from Highest to Lowest for 4- and 5-year-old
(Revised from Paulson, 2004, p. 99)

Rank Task 4-year-old  5-year-old
1  Blending syllables 84% 92%
2  Segmenting syllables 62% 81%
3 Rhyme detection 58% 74%
4 Alliteration categorization 53% 71%
5  Blending onset/rime 42% 61%
6  Alliteration detection 32% 57%
7 Rhyme production 31% 54%
8  Blending phonemes 13% 29%
9  Segmenting onset/rime 8% 22%
10  Segmenting phonemes 3% 7%

These findings and six kinds of concrete phonemic awareness abilities proposed
by Ehri and Nunes (2002) were taken into consideration when teaching phonemic
awareness to Japanese EFL older children in this study, especially whether they should
be taught in the same order as L1 children. The results of the quantitative study in
Chapter | indicate that the nucleus vowels were difficult for the participants both to
perceive and produce. Although Paulson found that blending phonemes was easier for
her participants than segmenting phonemes, | felt that the Japanese participants should
be taught these in the reverse order due to their difficulty with nucleus vowels. Thus, it

was planned that phoneme blending should be taught after phoneme segmentation.

2.2.2.1.2 Pronunciation instruction
Regarding sound production, the participants were taught simple features, and

manner and places of the consonants explicitly. For example, when pronouncing nasal

121



English Speech Processing System in EFL Japanese Children

sounds, /m/ and /n/, I interrupted the participants’ pronunciation when they were
repeating the words in letter-sound association activity (so-called phonics jingle,
explained in the next section), and said, “Pinch your nose. Can you articulate these
sounds? Can you say mama? No, you can’t! When you pronounce /m/ and /n/ sounds,
the air is released from your nose. OK. Can you say mama? How about /n/? Can you put
the tip of your tongue on your gum above your upper teeth, and articulate /n/ sound?”
The other example is teaching the bilabial sounds. I said, “Now can you say mama,
baba, and papa? What parts of your mouth are used to say these words? Yes, you are
using both your upper and lower lips.” This way of demonstrating and describing the
articulation of sounds frequently occurred in the classrooms when | noticed that some
participants were having difficulty in sounding out the target phonemes. The most
frequent interruptions that occurred in the classroom were when the participants put a
vowel after the consonant to extend it. This phenomenon was especially noticeable
when they were producing the plosive sounds. For example, some of the participants
tended to pronounce, “b: [bu], bison..... p: [pu], peacock....” Since the participants
were in Grade 5, | had noticed that many students put vowels after the plosive sounds.
Therefore, | surmised that those who failed to produce the right consonants would also
fail to produce consonant clusters from the results of vowel epenthesis in production
tests in the quantitative study. Thus, I intentionally set words such as sprout, twig, crash,
speed, three, star, stand, shut, snake, and so on (See Appendix C2) which have
consonant clusters on the onset/coda position as a challenging item in the working-sheet
task.

In addition to these basic English sound instructions, the points of concern were:
(a) good auditory ability of English phonemes would improve production ability, thus,
those target paired sounds should be frequently focused on, (b) the vowels should be
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taught after the participants were better at consonant auditory and production skill, (c)
L1 loanword influence should be explained to the participants on the occurrence of
vowel epenthesis and in the comparison between English words and Japanese loan
words. Regarding (a), the pairs of /1/ and /1/, /b/ and /v/, and /f/ and /h/ were frequently
focused on, by extending auditory discrimination practice, telling the participants
explicitly the listening and producing technique.

Regarding (b), it was planned to focus on the ambiguous vowels substituted as
Japanese /a/ (77) around the middle of the second term after the participants had become
better at discriminating and producing the target paired consonants. Both of the target
paired consonants and vowels were explicitly demonstrated by showing and explaining
the face muscles and the tongue movement with easy words in Japanese and letting the
participants imitate my demonstration. Owing to the time spent for explicit
demonstration and practice, the total time for the English sound instruction increased by
about 120 minutes more than the instruction in Grade 5 FLA.

Regarding (c), the utilization of loan words was fully considered in the instruction.
It was evident from the quantitative results that the participants were influenced much
by the pronunciation of loanwords when producing English sounds. At the same time, |
was convinced that the participants were cognitively mature enough to compare the two
languages. Loanwords activities were conducted four times during the first term. The
participants were intentionally asked to pronounce loanwords in Japanese and repeat
after the teacher (me) in English so that they could notice the difference between the
two words from both a segmental and suprasegmental point of view. The vocabulary

used in loan words activities are shown in Appendix C1.
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2.2.2.1.3 Phonics

Although it is not the same concept as phonemic awareness, Letter-sound
correspondence is also an important element that should be taught to beginner level
EFL older children. Since the bottom of L1 children’s speech processing system is
developed dichotomously into speaking ability and literacy ability (Stackhouse & Wells,
1997), it seems that L2 children acquire the foundation of literacy skills through
phonemic awareness instruction. This concept is supported by studies which show
phonemic awareness instruction facilitates children learning to read and spell. Williams
(1980) taught segmentation and blending with letters printed on wooden squares to
learning disabled (LD) students. The result showed that the LD students raised their
phonemic awareness using letters during phonemic awareness instruction. Bradley and
Bryant (1983, 1985) found a causal relationship between phonemic awareness
instruction with letters and reading acquisition. Blachman and her colleagues (Ball &
Blachman, 1991; Blachman, Ball, Black, & Tangel, 1994; Tangel & Blachman, 1992)
also investigated the effectiveness of phonemic awareness instruction with letters. They
found that letter-sound association led an additional effect of reading ability besides
phonemic awareness enhancement. Concerning the EFL older children who were
supposed to start learning English as a subject in junior high school after graduating
from elementary school, I strongly felt as a teacher that | should deal with letters in
English sound instruction.

These three instructions were taught concurrently through the materials in the

following section.

2.2.2.2 Concerns as a teacher

In the second and the third term, if there were relatively easy onset/coda items in
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the worksheets, | intentionally asked the participants to work in pairs. The participants
then tried to think of how to manipulate the onset/coda phonemes. My concern was that
this should be done as pair-work and not by individuals on their own because some
participants still had difficulty with letter-sound associations. Teaching a large class, I
found some participants were fast learners but others were slow learners, and some were
active in class but others were passive towards the lessons. From the viewpoint of
Vygotsky’s zone of proximal development as ZPD (Mygotsky, 1962) | intentionally had
all the participants work in pairs so that the good participants could help those who were
still slow and poor at the task. At the same time, the HRT and | attempted to walk
around the class every time when we checked the answers on the worksheet. This is
because we felt that the participants wanted us to check the answers and give a direct
compliment to them if their answers were correct. Also in case of making errors, the
participants wanted us to identify what was wrong in the answers. These teacher actions
during the class were always performed based on the notion of Bruner’s scaffolding

(Bruner, 1975; Wood, Bruner, & Ross, 1976).

2.2.3 Teaching materials

English sound instruction in Grade 6 classrooms had three basic materials: (a)
letter-sound association (sounding out alphabet letters, so-called phonics jingle) as a
warmup activity, (b) English sound worksheets (Fill-in-blank worksheets, abbreviated to
FBW hereafter), and (c) Alphabet card activity. A letter-sound association and FBW
were administered in almost every class. Most of words in this worksheet were for
onset/coda recognition. The findings of the quantitative study showed that consonants
were easier for the participants than vowels for auditory discrimination. In the middle
phase of the second term in the academic year 2015, vowel recognition was gradually
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employed in the worksheet activity. Subsequently, Alphabet card activity was
introduced in the third term in order to strengthen auditory discrimination of vowels.
These three activities were routinely performed in FLA Grade 6 classrooms in the

academic year 2015.

2.2.3.1 Letter-sound association

The sounding out of alphabet letters was performed as a warmup activity almost
every lesson. This activity had been conducted since the participants were in Grade 5.
Showing picture cards assembled in alphabetical order, a letter name, its sound,
followed by a word were pronounced. The participants repeated after me, for example,
“a: [e], alligator, b: [b], bison, c: [K] crab, ch: [tf] chimpanzee...” This activity is onset
identification according to Ehri and Nunes (2002) for raising the participants’ phonemic
awareness. The time duration was around 10 minutes at the beginning of a class. The
vocabulary in this activity was chosen from the same category in order to increase the
participants’ English vocabulary knowledge. Bearing in mind that EFL older children
should learn a certain amount of English vocabulary by the time they go to junior high
school, | kept introducing one category set for a certain period of time. For example, all
food words from A to Z in the first term of Grade 5, all animal words in the second and
third term of Grade 5, and all action verbs during classes in Grade 6. The words were
selected taking into consideration of the comprehensible input level of EFL older
children. Thus, I did not use highly familiar words that all the participants knew already.
For example, “a” for not an ant but an alligator, “b” for not a bear but a bison. |
considered that it was pedagogically necessary to stimulate the older children’s
academic knowledge and cognitive maturity. The vocabulary used for this activity is
shown in Appendix C1.
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2.2.3.2 Fill-in-blank worksheets (FBW)

This task was conducted so that the participants could raise their phonemic
awareness and phonics skills as well as increase their vocabulary before going to junior
high school. This worksheet task called Fill-in-blank worksheets (abbreviated to FBW
in Appendix C2) was the most important English sound activity for the participants in
FLA. In this worksheet, the participants put a corresponding letter of a pronounced
phoneme in the blank of onset, coda, or nucleus position of a word. Figure 10 shows an

example of this task.

1 i g
l

2. p [ g
l

3 d i g
!

4. f i g
l

5. t w i g

Figure 10. An example of one onset sound identification in Fill-in-blank worksheet.
Note. The participants were supposed to fill the grey letters after listening to a word.

The word big was pronounced first. | then explained to the participants that the
initial letter would be replaced by some other sound, and told them to put a letter
corresponding to the sound they heard from the alphabet bank shown at the bottom of
the worksheet. This task corresponds to phoneme identification according to Ehri and
Nunes (2002). The level of words employed in this task was carefully considered so the

target words went from an easy to a difficult auditory level for the participants. The
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second word was pig after the original word big, the third was dig, and the fourth was
fig. The onset /p/ and /d/ are plosive voiced sounds that seemed easy for the participants
to catch. The fourth /f/ was a fricative voiceless sound that the participants had difficulty
in discriminating from /h/ in the perception tests in the quantitative study. The fifth
word was twig which seemed quite challenging to the participants. | placed two
successive consonants as a consonant cluster and was concerned that the participants
would put wrong phonemes that they transferred from L1 Japanese. In fact, there were
some participants who put “h” instead of “f” in the fourth blank, and “u” or “i” in the
second blank of No.5. In this FBW task, 70 words for onset position, 15 words for coda
position, and 6 words for nucleus position were used. The total number was 91 words:
76.9% were assigned to onset position, 16.5% to coda, and 6.6% to nucleus position.
The largest proportion was occupied by onset position. FBW task was conducted during
Lesson No. 5, 6, 8, 9, 10, 11, 12, and 13 shown in Appendix C2 and C3. Each item
started with vocabulary used in the storytelling, the musical song, or cross-curricular
lessons that the participants had learned in their English lessons. This task had already
begun when the participants were in Grade 5. Thus, they occasionally came across the
same words that they had used in Grade 5. This was due to my concern that the
participants needed to have opportunities to deal with the same sounds as frequently as
possible in the limited number of English classes a year. Some items for this task were
intentionally made based on the quantitative investigation where the participants had
difficulty in discriminating one from the other, such as a combination of /I/ and /1/, /b/
and /v/, I/ and /h/, and the vowels /a/, e/, /a/, and /o/ substituted as Japanese /a/.

For example, quite a number of participants had difficulty in discriminating between /1/
and /1/ in the first term in Grade 6 although the /1/ and /1/ distinction had been frequently

taught since Grade 5. Many participants wrote in their reflection notes at the end of the
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first term that they had difficulty in distinguishing /1/ from /1/. 1 also found quite a
number of participants filling | instead of r in the worksheet, and vice versa. When |
found this, I interrupted giving the lecture and told the participants to pay attention to
light and right. I said, “Point to the lights on the ceiling with your left finger if you hear
light, and raise your right hand if you hear right. This activity had been frequently
performed since the participants were in Grade 5. At the same time, the participants
were told to pay attention to my mouth movement and notice the difference of manner
and place when | was articulating these sounds. As it would be difficult for the
participants to understand the ways of articulating English sounds if I had used phonetic
terms, | attempted to simplify my explanation and to exaggerate my mouth movement,

giving them advice on how to roll and move their tongue.

2.2.3.3 Alphabet card activity

This phonics activity was conducted in the third term as pair-work to teach, in
particular, the vowels substituted as Japanese /a/ (77). A set of alphabet letters was
delivered to each pair, and the participants were told to assemble the letters on the desk
in alphabetical order. Then, they were told to choose letters corresponding to the sounds
that they heard. Three-letter words were employed in this task. First, the participants
listened to three individual phonemes and placed the corresponding letter cards on the
desks. For example, /b/, /=/, and /t/ were independently pronounced, and the
participants were asked to choose b, a, and t from letter cards and put them on their desk.
Then, the onset sound was manipulated, and the participants had to replace the letter
cards in the onset position. This activity was only conducted in the third term. Seeing
that the participants were accustomed to this activity, the two nucleus vowels were

compared through this activity. For example, first, the participants were told to choose
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the letters corresponding to /m/, /e/, /t/, and, /m, e/, /t/. At this point, some participants
were struggling to choose /&/ or /e/ in the first set. After they set two words on their
desks, they were told to identify which was the word they heard. Lesson No. 14, 15, and
17 in Appendix C2 show the words used in this activity. The participants were told to
listen carefully to discriminate the two vowels. It seemed challenging for the
participants to discriminate between met and mat, and between bed and bad. The

vocabulary selection is shown in Alphabet card activity in Appendix C3.

2.2.4 Data collection

103 participants in Grade 6 in the 2015 academic year wrote self-reflection notes
in Japanese at the end of each term. During the third term which was the final academic
year of Grade 6, the participants were asked to write their reflections by answering two
questions which were constructed by the researcher and given by the HRT. The first
question was about their perceptive ability of English sounds. For example, they were
asked to write how they reflected on their discrimination ability between the target
paired phonemes. The second question was about their productive ability of English
sounds (phonemes). These questions seemed difficult for the students to answer, so they
were asked to explain what they thought of the task with FBW, Alphabet card activities,
and anything else that the teacher did in class related to English sounds. They were also
asked to write about whether they had improved their discrimination of the paired
phonemes and if they thought they made efforts to perceive and produce those sounds.
As the term phoneme was not used in class, both the teachers and the participants
tended to say “oto (sound),” the Japanese word. One class hour (45 minutes) was used
for writing their self-reflection notes.

The writing of reflection notes was administered by the HRT responsible for FLA
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in Grade 6. She had been working with me since the participants were in Grade 5. |
asked her what and how she had told the participants to write about in their reflection

notes. The following is her response to my questions:

I let the students write their reflections by looking back on what they had done.
They referred to their reflection notes that they had written at the end of every
English lesson, and any paperwork on phonemic awareness. | asked them
questions so that they could elaborate their thoughts. For example, “What sounds
were difficult for you?,” “Were there any sounds that you often made mistakes
with?,” or “Were there any sounds that you think you should practice more?” I
didn’t force them to write anything and I never taught them how to write or what
to write. They wrote their reflections during the class when Mrs. Kawai was

recording their retelling of the story individually in a different room.

This comment was written in her mail in Japanese, which is shown in Appendix
D1. The participants’ reflection notes were collected by the HRT and sent to the
researcher. All the comments were transcribed onto Excel files, and qualitatively

analyzed.

2.3 Data Analysis

As the reflection notes collected in the other terms were written by the
participants based on the integrative questions concerning other activities in EFL
classroom, the data collected in the third term was analyzed by KJ-method as described
below. The reflections that the participants wrote about English sounds at the end of the

third term in Grade 6 were qualitatively analyzed. Based upon the researcher’s stance of
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analyzing the data objectively, comments from the HRT described above and the class
planning notes were partly referred in order to corroborate the data from the reflection
notes. The lesson plans and notes were used to recall how the interaction in the

classroom went in order to interpret the participants’ statements in depth.

2.3.1 KJ-method

The data were analyzed based on the KJ-method proposed by Kawakita (1967,
1970). He investigated the way of organizing a large amount of data by using cards and
developed the method in which new findings from the different angles lead to the
problem-solving through the four steps. According to Kawakita, this technique aims at
drawing a new hypothesis and a new idea so that researchers can be free from existing
theory and generality.

First, all the written reflection notes on the Excel files were printed out and cut
into strips (or cards) of paper for each participant and for each question. In this stage,
two pools of strips on English phonemes were extracted: one pool about perception of
English sounds and the other pool about production of English sounds.

In the second step, all the strips were spread out on the table and read carefully.
Strips with similar opinions and ideas were clipped together in a group with an
appropriate title on each group. Several groups were made and labeled. In this stage, |
intended to make groups based on the participants’ statements on the four findings in the
quantitative study.

In the third step, all the strips from the pools on perception and production were
combined into one pool so that the strips were reallocated into groups in order to
analyze the data from the different points of view. These steps were repeated several

times to clarify the participants’ response to English sounds instruction and to deepen
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insights into their reflection notes.

2.3.2 The first analysis

In this stage, | divided the strips into groups based on how the participants
responded to English sound instruction. Since the instruction was designed based on the
four findings in the quantitative study, the participants’ comments in their reflection
notes were analyzed to observe whether their comments corresponded with the

following findings:

1. The participants are better at perceiving a phoneme than producing a phoneme.
2. They have difficulty in auditory discrimination of the paired consonants which
sound similar to Japanese (the target paired sounds hereafter).

3. They have difficulty in both perceiving and producing English vowels.

4. Their L1 loan word knowledge has an influence on their ability to perceive and

produce L2 sounds.

It should be noted that all of the participants’ written reflections were transcribed
as they were. Thus, their expressions of English sounds did not use IPA symbols.
Instead, all of the sounds that the participants expressed in their reflection notes were
represented in italic, and the English translation is given in parentheses. All the
participants’ statements in Japanese version from their reflection notes shown in the

following excerpts are shown in Appendix D2.

2.3.2.1 The participants are better at perceiving a phoneme than producing a phoneme.
To support this finding, it seems that some of the participants were comparing
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their own skills of listening and pronunciation. They stated that, while their listening
skill of the target sounds had become better, they often made mistakes in articulating the
target sounds. The description by ID 7 indicated her awkwardness of articulating the
target sound. The statement of ID71 indicated that she realized that her listening skill
might have improved faster than her pronunciation skill. It is an interesting point that
her own judgment of English pronunciation seemed to be decided by L1 influence that

she thought that her pronunciation sounded Japanese.

Excerpt 1.

ID 6: ... Kikitoriwa dekiru youni nattekita keredo iunowa mada sonnani dekinai.
(Although I think listening is much better than before, | cannot pronounce very
well.)

ID 7: Eigono otode dochirawo tsukaunoka sukoshizutsu wakaruyouni nattakedo
kuchini dashite iutokini machigaete shimaimasu. (I can tell which sound should be
used, but I tend to make mistakes when | say the sound aloud.)

ID 25: Eigoga sukoshi kikitoreruyouni nattakedo hatsuonga imaichi rikai dekinai.
(I can listen to and catch English sounds, but I still don’t understand how to
pronounce English.)

ID71: Gonenseito kurabete rokunenseini natte kikitoriga seikakuni nattato
omoutame eigowo hatsuonsuru seikakusaga sukoshi agattato omou. Demo
Nihongoppokunatte shimau kotogaaru. (Because my listening accuracy skill has
improved this year more than last year, | think my pronunciation accuracy also has
improved to some extent. But my pronunciation is often like Japanese

pronunciation.)
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While many participants stated as above that they seemed to have difficulty in
producing the target sounds although they thought they could discriminate the target
sounds, the following participant (ID 73) wrote that his problem was how to articulate
the target vowel sounds, and another participant (ID 14) wrote that she could pronounce
a minute difference of the target phonemes in a song that the participants were often

singing in English lessons.

Excerpt 2.

ID73: a to e no iikatano chigaiga mada umaku dekinai. (I cannot make a difference
between a and e when | pronounce these sounds.)

ID 14: Tempono hayai utademo r to | ya a to e no youna komakai hatsuonno
chigaimo arawaseruyouni natta. (I am now able to make the fine difference

between r and |, and a and e even when | sing an English song at a fast tempo.)

It was assumed that these two participants were probably the fast learners who
were on the next stage of learning. This is because ID 73 stated that his problem was
articulation of the target vowels, and 1D 14 stated that she could make a fine difference
in her pronunciation when she was singing an English song. This is corroborated by the
results in vowel quality of the quantitative study that this participant (ID 14) was one of
the three participants who were evaluated as correct in [vin] and [fef] (See p. 102). The
participants’ statements in Excerpt 1 suggest that there was a general tendency for them

to be better at perception than production.
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2.3.2.2 The participants have difficulty in auditory discrimination of the paired
consonants which sound similar to Japanese.

The consonant pairs of /I/ and /1/, /b/ and /v/, and /f/ and /h/ were particularly
focused on during the class. At the time of writing the reflection notes in the third term,
most of the participants were stating that they could discriminate these pairs better than
the previous terms or a year before. However, there were a few participants who stated
that they still had a problem with discriminating the target pairs. There were also some
participants who stated that they were able to discriminate some pairs but were not able

to discriminate the other consonant pairs.

Excerpt 3.

ID 4: ... [to r no hatsuonno chigaiga mada wakaranai. (... I still don’t understand
the difference between | and r.)

ID 50: R to L no chigaiga wakaruyouni natta. V to B no chigaiga mada
wakaranainode wakaruyouni shitaidesu. (Now I can tell the difference between R
and L. I still cannot tell the difference between V and B, but I would like to.)

ID 96: L to R no chigaiwa kikitoreruyouni nattakedo V to B no chigaiwa mada
kikitoremasen. (Although I can tell the difference between L and R, I still cannot

tell the difference between V and B.)

These participants in Excerpt 3 above stated that they still had a problem in their
understanding but did not elaborate what their problem was. However, some other
participants described how they became able to discriminate the target pairs, or pointed

out their problems in detail as described in Excerpt 4.
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Excerpt 4.

ID 82: R to L wa senseino kuchino katachiwo mitara wakaruyouni nattakedo
otodake kiitemo mada yoku wakaranai. (I can tell the difference between R and L
If 1 watch the teacher’s mouth carefully. But I can’t tell the difference if I only
listen to the sounds.)

ID 88: r to | no chigaiwa wakaruyouni nattaga hayaito mada kikitorenakunatte
shimau. (Although I can tell the difference between r and |, it is hard for me to
discriminate if these sounds are pronounced fast.)

ID 34: 1, r ga mada machigaeru kotoga ooidesu. Soreto raito to raitono otono
chigaiga kiiteiruto wakaranakunatte shimau kotomo arimasu. (I still make mistakes
with I and r. So I’m still confused about the difference between “light” and
“right.”)

ID 75: Raito (hikari) to raito (migi) no L to R no chigaiwa hatsuonno toonno
takasade wakaruyouni narimashita. (I can understand the difference between L and

R in light and right from the height of the teacher’s voice tone.)

ID 88 found that the speed of L2 pronunciation made his discrimination of the
target pairs difficult. ID 75 describes that he found his own knack of discriminating the
target pairs. It is understandable that there could be individual difference of perceptive

ability among the participants at the time of writing their reflection notes.

2.3.2.3 The participants have difficulty in both perceiving and producing English
vowels.

It is understandable that most of the participants stated that they had difficulty in
discriminating the target vowels while they seemed to be able to discriminate the target
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consonants. This is due to the fact that the vowels were taught explicitly later than the
consonants as described in the method. Many participants stated their difficulty in
discriminating of the target vowels in comparison with their own understanding of the
consonants. Thus, there were few participants who stated that they had difficulty in

articulating the target vowels.

Excerpt 5.

ID66: a e to 0 no houmo yoku wakaranaishi dou kuchiga hiraite irunoka mada
wakarimasen. Demo hokano otowa daibu wakaruyouni narimashita. (I really don’t
understand the difference between a, e, and 0. I’'m not sure how the mouth is
moved when these sounds are articulated. But I think | can understand the other
sounds.)

ID92: Mada wakaranainowa a to e no kubetsuga tsukanai koto desu. Zenzen
dekinakute kuchiwo mitemo mada wakaranai kanji desu. (What I still cannot do is
to distinguish a from e. This is extremely difficult for me, and I’'m still not sure
even when I look at the teacher’s mouth.)

ID90: | to r no kubetsuwa dekiruyouni nattaga a e o0 no tokuni a to e no kubetsuga
muzukashiku kanji nantoka dekiru teido desu. Senseiga hatsuonsuru tokino
kuchino katachide kubetsusuru kotoga ooidesu. (Although I can discriminate
between | and r, it’s difficult for me to discriminate a, e, and 0. | can somehow
manage to discriminate between a and e when | watch the teacher pronounce these
sounds and look carefully at the shape of her mouth.)

ID31: r to | no chigaiwa gonenseino tokito kurabete kikitoreruyouni natta keredo a
to e to 0 no chigaiga yokuwakaranai. (Although I can distinguish r from | better
than in Grade 5, I really don’t understand the difference between a, e, and 0.)
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ID 60: .... mata aratani kadaiga dekimashita. A to e no chigai desu. Beddowo
eigode kakuto bad nanoka bed nanokanado sukoshi wakaranaidesu. Mata, mewo
tsumutte docchiwo itteirunokato kikaretara jishinwo motte iemasen.

(.... Now I have a new problem. It is the difference between a and e. When | try to
write bed in English, I am not sure whether it’s bad or bed. If | were asked which

IS bed after hearing the two words with my eyes closed, I’'m not sure.)

Their statements were described as if they had come across the new problems
although they thought that they had overcome the target consonants. Their reflection
notes indicate that they were confused with learning the target vowels. On the other
hand, there were some participants who elaborated their problems with the target
vowels although they also thought that the problem was difficult. These participants
stated that they had a problem of listening to the target vowels in the following Excerpt

6.

Excerpt 6.

ID 37: ato e to 0 no takasaga doreto iukotoga amari dekinai. (I cannot tell the
difference between the height of the tongue among a, e, and 0.)

ID 35: a to e no kubetsuga amari wakaranai desu. a to e no nagasaga chigauto
itteita keredo amari kikitoremasendeshita. (I can’t tell much about the difference
between a and e. Although the teacher said that there is a difference of duration
between a and e, | could not tell the difference well.)

ID 71: a wo hatsuonsurutokiwa kuchiwo yokoni hippatte hatsuonsurukotoga
wakatta. Sonotame a to e to u wa hatsuonsuru hitono kuchiwo mireba chigaiga

wakaruyouni natta. o wa wakaranai.
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(I understand that I should pull my mouth sideways when pronouncing a. So | can

now tell the difference between a, e, and u. But I still have difficulty with o.)

These participants actually responded to the instruction which | gave of the
phonetic features of the vowels in easy words during the class. ID 37 and ID 71
remembered about tongue position, and ID 35 remembered about the duration of the
vowels that | was demonstrating in class. These participants and the two participants in
the following Excerpt 7 elaborated which vowels were difficult for them to

discriminate.

Excerpt 7.

ID 57: a to e no kubetsuwa dekiruyouni narimashita. Mada wakaranai tokorowa a
to u no chigaidesu. (I can tell the difference between a and e. | still cannot tell the
difference between a and u.)

ID 91: Ato E, to O no chigaiga mada amari wakatte imasen. Mata A to E wa daitai
dekirukedo A to O ya E to O nadono chigaiga tokuni wakaranaidesu. (I still don’t
know the difference between A, E, and O. Although | can almost tell the difference
between A and E, I really don’t understand the difference between A and O, and

between E and O.)

Some participants in Excerpt 5 stated that they had difficulty in discriminating
[@] and [¢], as in the example of the difference between bad and bed that ID 60 in
Excerpt 5 described. These two sounds are substituted by /a/ and /e/ in Japanese. Some
of the participants in Excerpt 6 and Excerpt 7 seemed to be able to tell the difference

between [«] and [¢], but they had difficulty in discriminating the similar sounds
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substituted as Japanese /a/ (7). These comments on the target vowels imply that there is

an individual difference in learning speed of internalization.

2.3.2.4 The participants’ L1 loan word knowledge has an influence on their ability to
perceive and produce L2 sounds.

There were statements about their Japanese katakana pronunciation which the
participants seemed to be unsatisfied with. At the time of their writing the reflection
notes, it was assumed that the participants’ knowledge of English sounds through
explicit sound instruction had some influence on their statements that they tended to
grasp Japanese katakana pronunciation as unfavorable when they spoke English. The
following three statements show that the participants felt bad or negatively about their

own pronunciation that they thought sounded like Japanese katakana (loan words).

Excerpt 8.

ID 1: Katakanani natteshimau tokoroga herimashita. Demo mada katakanade
itteshimau tokoroga atte eigono otoni natte inai. (I think my katakana-like
pronunciation has reduced. But there are still some parts that | tend to say in
katakana rather than English sounds.)

ID 34: ... Demo mada katakananoyouni natte shimatteiru tokorowa kaizen
dekiteinaito omoimasu. (... but I think that my katakana-like pronunciation has not
improved.)

ID 52: ... Eigoga katakanayomini natte shimatta. (... I think my English was like

reading katakana.)

At the end of the third term when they wrote their reflection notes, the

141



English Speech Processing System in EFL Japanese Children

participants were frequently practicing a recitation of part of a story in English, which
might also have had an influence on their tendency to think that they wanted to recite
the story in a good pronunciation. All the participants were told to practice well and
their performance of the recitation would be recorded individually at the end of the third
term. The following participants stated that they learned the difference between English
sounds and katakana (in their expression), or loan words. This awareness seemed to be
described in a way that it was natural for the participants to master English sounds.
Their statements also indicate that they were aware that their katakana pronunciation

would make their English pronunciation worse.

Excerpt 9.

ID 75: Eigowo katakanato kangaezu eigowa eigo toshite mirukotowa hatsuon
shitemite kanjiraremashita. (I try not to think about English in katakana but
English as English. | found this through English pronunciation.)

ID 43: Doushitemo Nihongokeino hatsuonni natteshimatte itakeredo
Kawai-senseini jugyouwo shiteitadaite iruuchini dandan senseino hatsuonni
chikazukeruyouni narimashita. (My English pronunciation had been Japanese-like
sounds. Through Mrs. Kawai’s English lessons, my pronunciation gradually got
closer to her pronunciation.)

ID 24: Senseino eigode nihongono gairaigoto eigono hatsuonno chigaini tsuite
mananda. (I learned the differences between Japanese loan words and English
pronunciation in English lessons.)

ID 72: Eigono hatsuonto katakanawo nihongode iunowa mattaku
betsunomonodato iukotoga wakatta. (I understood that English pronunciation is

one thing, and saying katakana in Japanese is another.)
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These participants’ statements described above after all responded to the four
points that were found in the quantitative study. It is assumed that at the time of writing
the reflection notes at the end of Grade 6, the participants had overcome their
difficulties to some extent. As planned, the target vowels were taught after the
consonants, and the difficulty of the target vowels was reflected on the participants’
statements. In addition, the majority of the positive statements related to discrimination
of the target pairs. However, there were fewer statements on producing the target

sounds.

2.3.3 The second analysis

Based on the first analysis of the participants’ statements regarding the four
findings, the second analysis concerned noticing of the participants’ ways of
self-evaluation in which they seemed to establish their own criterion. In this analysis,
what they “can” and “cannot” do were specified. Their self-evaluation was mostly based
upon their achievements in class activities, such as FBW worksheets and Alphabet card
activity. FBW worksheets aimed at identifying the initial or ending sounds of a word and
the nucleus vowels. Some participants specified in the reflection notes shown in Excerpt

10 what they “can” and “cannot” do through FBW activity.

Excerpt 10.

ID61: Watashiga rikai dekiruyouni nattakotowa saigono otoga shikkari
kikitoreruyouni narimashita. Watashiga mada dekinai tokorowa saishono otode L
to R ga kikitorenainode korekaramo chuuishite ikitaito omoimashita. (I can now
discriminate the ending sounds. What I cannot do yet is to discriminate the initial
sounds, especially the distinction between | and r. So, | should pay more attention
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to the initial sounds.)

ID89: Saishono ototo owarino otowo umeru mondaiga maeni kurabete machigaeru
kaisuuga hetta. Saishono otodakewo kaete hokano otowa sonomamano mondaiwo
tsugiwa naniga dekiruka sukoshi wakatte kita. (I think the number of mistakes |
make on initial-ending questions sheets has become fewer than before. | gradually
understood what sound came next when the teacher changed the initial sounds.)
ID41: Saishono otowo kaetari kuizu mitaini dasunowa kekkou dekiruyouni natta.
Ushirono otowo kaetari surunowa mada umaku dekinai. (I think I can do pretty
well at changing sounds on the initial position. It’s like a quiz. But I’'m still not
good at changing the ending sounds.)

ID 34: Saishono mojino rikaikara hajimatta monono saishono tsugino mojito
saigono mojiwa donna mojikaga wakaruyouni narimashita. Demo mada I, r ga
machigaeru kotoga ooidesu. (I am now able to discriminate the initial sounds, and
then, the second initial sounds, and the ending sounds. But, I still have a problem
with the distinction between | and r.)

ID11: Bimyouni a. e. 0. u no chigaiga wakaranai. Konomae yatta kikitotte a ka e
kawo handanshite kinyusuru purintodewa zenmon seikai dekinakattatame a to e no
chigaiwo rikai shitai. (I still don’t understand the difference between a, e, 0, and u
sounds. As | was not able to get any correct answers in discriminating between a
and e in the worksheet last time, | would like to be able to understand the

difference.)

These participants’ self-evaluations were made based on their identification and
manipulation of phonemes through the worksheet activity. It should be noted that each

participant wrote that while they had “can” things that they were able to do, they had
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“cannot” things that they seemed to have felt difficult. They seemed to have considered
their difficulty according to the phoneme position in a word or the number of errors they
had in the worksheets. Regarding Alphabet card activity, in which blending task was
introduced in the third term in Grade 6 in order to assess how much the participants
improved their phonemic awareness, some participants wrote that they felt that this
activity was more difficult than the FBW. These participants’ statements were collated
with the planning of teaching phonemic awareness noting that the nucleus vowel
seemed to be difficult for the participants to discriminate. So identification and
segmentation should be taught earlier than blending. This activity was conducted as
pair-work so that a better participant could help his/her partner who is still slow and
poor at discriminating the target sounds. The following participants in Excerpt 11
compared difficulty between FBW and this activity. ID 27 and ID 83 said that this
activity was more difficult than FBW. Their description of this activity was mostly
“kado wo naraberu” translated as “put cards in order (as the teacher pronounced each

sound).”

Excerpt 11.

ID27: ... Sonotano mojiwa hotondo zenbu purintoni seikaiwo kakeruyouni natta.
Demo mittsu mojiwo naraberu tokiniwa shiranai tangomo atta. (I could fill in the
most of the letters in the worksheets. But when putting the cards in order while
listening to three letters, there were words I didn’t know.)

ID 17: R, L, C, K no hatsuonmo wakaru youninatte machigaimo sukunaku natta.
Jibunde purintoni tsukurukotoga dekiruyouni natta. Demo tango-kado de Kawai-
senseiga ittanowo naraberunoga umaku dekizuni nakanaka ippatsude seikou
dekimasen. (I became able to tell the difference between R and L, and C and K.
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The number of errors has become fewer. | can put letters in the worksheet. But |
really could not put the cards in order well when Mrs. Kawai pronounced the
words.)

ID 83: Tangono mondai (Sensei ga iu tango no anaume) wa daitai dekiruyouni
natta.... demo senseino iu kotobawo naraberu mondaiwa muzukashikatta desu. (I
could do most of the questions in the worksheets...but questions where the teacher

pronounces and we put letter-cards in order were difficult.)

The participants who made these comments regarding these class activities
seemed to employ their own “can-do” scales in order to self-evaluate their
improvements by confirming how much they could do and could not do. In addition, it
was interesting that I did not find any comments regarding this self-evaluation which
compared their own achievements with other participants although Alphabet card
activity was conducted in pairs. Although the degree of the participants’ understanding
and improvements of the target sounds may have differed in how much they were able
to describe their problems, there was a tendency in their reflection notes to try to
describe their own issues and improvements individually.

Then, there was a question of how the participants had become better in
perceiving and producing the target sounds. The comments from the participants who
wrote their improvement were carefully analyzed. Some participants stated that their
caution made it possible for them to perform auditory discrimination of the target paired
sounds. The following four participants in Excerpt 12 compared themselves when
watching or not watching my mouth movements and described the different states of

auditory discrimination.
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Excerpt 12.

ID 82: R to L wa senseino kuchino katachiwo mitara wakaruyouni nattakedo
otodake kiitemo mada yoku wakaranai. (I became able to discriminate | and r if |
looked carefully at the teacher’s mouth. But if I listened to the two sounds without
looking, it was still hard for me.)

ID 87: Maeto kuraberuto r to | dattari b to v dattari rikai dekiruyouni narimashita.
Senseiga hatsuonshite irutokino kuchino katachide wakaruyouni narimashita. (I'm
much better at discriminating between r and |, and b and v than before. This is
because I grasped the idea from the shape of teacher’s mouth when she
pronounced these sounds.)

ID 8: ato e to 0 wa Kawai-senseino kuchino katachiwo mite kubetsu shitekara
otodemo kubetsu dekiruyouni narimashitaga r to | wa kuchide mada kubetsuga
dekimasen. (I tried to watch Mrs. Kawai’s mouth carefully to see the differences
between a, e, and o, and then | was able to distinguish these sounds. But I still
cannot distinguish r from [.)

ID 76: Wakaranai tokorowa a, e no kuchino katachi dakara chigaiga
wakaruyounishite kuchino katachiga mirenakutemo wakaruyouni shitai. (I know |
don’t understand the mouth shapes of a and e, so | want to try my best to
distinguish these two sounds. In the end, | want to make myself understand these

sounds without watching mouth movement but discriminate auditorily.)

These statements could be attributed to my instruction in the classroom. I had
noticed that some of the participants could not discriminate the target paired phonemes,
such as I and r. One day, I told them to close their eyes to see whether they could

discriminate these sounds without watching my mouth movement. At that time many of
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the participants had difficulty in discriminating the target pairs without watching my
mouth. Since that time, every time they were told to discriminate the two sounds, they
watched my face and mouth movements very carefully. In addition, | frequently
attempted to explain the English sound system with a demonstration and let the
participants practice and drill together with me. This teacher’s consistent caution seems
to have influenced their consciousness during the class. It is presumed, therefore, that
this is why they wrote about this in their reflection notes. At this point, many
participants probably raised their awareness level of noticing and commented later in
their reflection notes that watching mouth movement was very important. Schmidt
(1990) explains levels of consciousness: in Level 1, learners perceive various stimuli
unconsciously, in Level 2 they are able to report verbally what they have noticed
through learning, and in Level 3 they understand how to solve problems, compare
cognitively, and can reflect on their own consciousness. In addition, the participants
self-evaluated based on the notion of the features of English sounds. As Skehan (1998)
pointed out, learners are able to extract relevant features from input through instruction.
Thus, it was assumed that frequent and salient features were clear examples of
bottom-up processing during the English sound instruction. The statement of 1D 76
indicates that the visual aid during explicit instruction had promoted his understanding
and auditory discrimination. These descriptions in the participants’ reflection notes
imply that L2 sound instruction needs to include a visually comprehensible articulation
device system for children to facilitate their comprehension. This implies that only
using a CD player does not promote L2 learners’ auditory ability.

Through these interactions between the teacher and the participants, the
participants probably established their learning strategy to watch the teacher’s cheek

muscle and mouth movement carefully. According to Scarcella and Oxford (1992),
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learning strategies are defined as “specific actions, behaviors, steps, or techniques, such
as seeking out conversation partners, or giving oneself encouragement to tackle a
difficult language task, used by students to enhance their own learning” (p. 63). In this
English sound instruction, the participants must have felt the difficulty of discriminating
the target pairs when one of which did not exist in the Japanese inventory. As suggested
above, they seemed to have noticed that only careful listening was not enough to enable
them to discriminate of the target sounds. Oxford (1990) explains that the strategy can
be useful and promote language learning when the strategy relates to L2 task, fits well
with learners’ learning style, and the learners can employ the strategy effectively.
Concerning the level of their English skill, it was assumed that their visual strategy was
necessary for the participants to promote their ability to distinguish the similar sounds.
For novice level of learners, watching the teacher’s cheek muscle and mouth movement
was a simple strategy but was easy for them to carry out in the classroom. ID 85 stated
that her strategy of watching the mouth movement when listening carefully helped her

when working on the worksheet.

Excerpt 13.

ID 85: Senseino kuchino ugokiwo yoku mite otomo yoku kikukotode seikaisuru
kakuritsuga agatta. (I tried to watch the teacher’s mouth movement very carefully
and listen to the sounds at the same time. Then, | found the number of correct

answers in the worksheets increased.)

While working for FBW, the participants sometimes came across the target
sounds. For example, they had difficulty knowing whether to put a letter a or a letter e. |
tried to exaggerate my mouth movement when teaching these similar vowels, showing
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the participants how my cheek muscle moved with my tongue movement. At the same
time | attempted to use simple words for explaining how to articulate English vowels. In
this case, | was asking them how bad and bed were pronounced, how they were
different from Japanese loan words, and to sound them out. Possibly this way of
interaction between the teacher and the participants, and using teaching materials such
as FBW worksheets enabled the participants to employ their strategy to promote their
learning attitudes. As a result of the participants’ use of the strategy, it was assumed that
they attempted to apply their strategy to their own articulation of the target sounds. They
stated in Excerpt 14 that they were careful of their mouth movements and finally

became able to understand how to articulate these vowels.

Excerpt 14.

ID 43: Shitawo umaku tsukatte senseino hatsuonto jibunno hatsuonwo dekirudake
chikazukete seikakuni iukotoga dekiruyouni narimashita. (I think I became able to
move my tongue well and pronounce the sounds more accurately and closer to the
teacher’s pronunciation.)

ID 98: Watashiwa eigowo koeni dashitari hanashitari surukotowa gonenseino
tokini kurabete jouzuni nattato omoimasu. Kuchino akekataya hatsuonno
shikatanadowo ishikishite nihongoppoku naranaiyouni eigowo hanasu kotoga
dekimashita. (I think sounding out English sounds and speaking English are better
now than they were in Grade 5. | am conscious of how to open my mouth and, and

how to pronounce, so | can now speak English without Japanese accent.)

All of the participants’ statements above are responses to explicit English sound

instruction based on the quantitative findings. In the process of their learning, the

150



English Speech Processing System in EFL Japanese Children

participants self-judged their own level of learning and established their strategy to
promote their learning. Teaching materials and classroom interaction might have helped

them to employ their strategy.

2.3.4 The third analysis

These qualitative analyses have been carried out in order to clarify how the
participants responded to English sound instruction. In the final step, | attempted to
reanalyze the data in depth from the different points of view to clarify EFL older
children’s learning attitude. First, I tried to focus on the statements that seemed to be
matter of course and that | had not really regarded as important. Focusing on those
comments, [ myself attempted to collate the participants’ statements with my class notes
in order to recall the atmosphere of the class rather than the context of teaching. As the
reflection notes were written by answering the questions about the participants’
perceptive and productive abilities of English sounds, most of their statements were
objective descriptions of the degree of their understanding and achievement in the target
phonemes. Thus, there were a few comments to describe the participants’ “contentment
of learning.”

The following participants’ statements simply described the “joy of learning”
which made me grope for what aspects of learning the participants had been pleased
with. First of all, | chose one statement, Excerpt 15, in which the participant said she

was just happy to learn the difference between /1/ and /1/.

Excerpt 15.
ID 45: r to | no hatsuonno chigaiga yokuwakari totemo ureshikatta desu. (I was so

happy to know the difference between r and |.)
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Her statement was very simple but surprised me because she had been taking
English lessons after school, and | thought that what | was teaching in class was easy for
her. During English lessons in the third term, it was often seen that some of the
participants were performing recitation of the story that they were learning during Grade
6 English lessons. Their performance was triggered by the HRT who often asked the
participants to try it out in front of the class so that they could increase their own
confidence. I still remember that ID 45 often raised her hand and performed her
recitation. She was probably a fast learner owing to the fact that she had a learning
experience out of school. | assume, however, that her experience of recitation in English
in front of the class was something that she rarely was able to experience out of school.
In this point, I myself learned the way of teacher’s technique from the HRT which could
enhance the students’ motivation. This has an important implication of the HRT’s
responsibility in a language classroom in an EFL formal school setting. | asked the HRT
her reason for asking the participants to perform in front of the class. She answered that
she wanted her students to learn that it was important to express their opinions and
thoughts or what they could do. Her response to my question in Japanese version is
shown in Appendix D1. It was assumed that this way of the HRT’s encouragement in
the classroom was motivating the participants’ positive learning attitude. At this point, a
question of learner difference was raised. ID 45 expressed her achievement openly with
her joy of learning in the reflection notes. It is understandable that fast learners like 1D
45 described their achievements through the instruction. However, there were some
slow learners who described their feeling through the instruction as shown in Excerpt

16.
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Excerpt 16.

ID 15: Eigono saishono mojiwo kaeru tokorowa saishowa kotaewo ittemo
wakaranakute rikai dekinakattakedo imawa sugoku seichou shiteirumitaide
sukoshidakedo chotto tokuini narimashita. (As for changing the initial sound, |
didn’t understand even when I looked at the answer. Now I feel that I’ve grown up.
It’s just a little progress, but I think I am better at doing the activity.)

ID 74: Sorewa mou takusan arimasu. Gonenseini kurabete umaku nattato omotte
imasu. Kihontekina kotowa wakarimashita. (There are so many things that I’ve
learned. I think I’m better than I was in Grade 5. I am now able to understand the

basic things.)

These participants gained low scores in both perception and production tests. In
their statements they did not specify what sounds they were able to understand better.
ID 15 attempted to describe that his problem had been about phoneme recognition on
the initial position of a word although he did not say what phonemes he became better
at. In a hesitative manner of expression, “Sore wa mou takusan...,” what ID 74
attempted to describe in his reflection notes was surprising to me as well as the
statement of ID 15. The sentence “Sore wa mou takusan arimasu” is probably connected
to the next sentence “Gonensei ni kurabete umaku natta.” In this Japanese expression,
ID 74 seemed to have been pleased with his improvement. | had often noticed that he
had been helped by his HRT during FBW task. | was told by the HRTSs that these
participants were slow learners. These participants’ statements “seichou” meaning
growth and “sore wa mou” used to express a speaker’s state of being surprised or
moved by unexpected things were more moderate expressions than the direct expression
of ID 45. The degree of their understanding of the target sounds might not be same level
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as fast learners. However, it was assumed from their notes that their attitude toward the
English sound instruction had turned positive and they probably had gained
self-confidence to some degree at some point after a certain period of time to understand
the target sounds. Maybe it took them longer to understand the basic onset and coda
sounds than the other participants. However, the participants’ expressions have an
important implication for language teachers about an issue of dealing with individual
difference in EFL formal school setting.

In this stage of analysis, | also found that there were meta-linguistic statements in
the reflection notes that described something that had not been focused in the English
lessons or something that | had not intended to teach. From the first reading of their
statements, | really did not notice, but when | read them many times, | found that their
comments were about linguistic features of English that they seemed to have thought
interesting, and which they attempted to apply to the new findings. The following
participants in Excerpt 17 particularly commented on what they had noticed during the
class. Each statement is followed by my interpretation of the meta-linguistic points that
the participants were attempting to describe. It is understandable that the participants

did not know the grammatical terms so their expressions are rather awkward.

Excerpt 17.

ID 97: Futatsume mittsumeno r no otoga nakanaka wakaranai. (I really don’t catch
the second and the third r.) ID 97 seems to attempt to describe the ending

—er sound.

ID 20:... Saishono ototo mannakano otono tsunagariwa roma-jito mattaku
chigaukara sokomo kikitorunoga muzukashii. (... The connection of the initial
sound and the middle sound is different from Roma-ji, so it’s hard to catch the
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sound.) ID 20 seems to be trying to find the difference between English and
Roma-ji words in order to understand the word structure in English.

ID 53: Owarinootoga p no toki amari p no otoga kikoenakunarunoga mada
wakaranakatta. (When p comes in the end, I really could not catch the p sound.) ID
53 seems to wonder why the ending p is not aspirated like the initial p.

ID 69: cup, cop, cap nadode hajimetoowariga onajidemo nakaga chigauto
hokanohitoni hakkirito tsutaerukotoga dekinaikotoni kizukimashita. (I noticed that
| could not tell people the word | wanted to say clearly if the middle sound was
changed although the initial and ending sounds were the same like cup, cop, and
cap.) ID 69 seemed to realize that the pronunciation of the three words which have
the same initial and ending sounds depends on the changes of the vowels. At the
same time she seemed to think that it was important to carry the message to others
by pronouncing correctly what she wanted to say.

ID 80: “is” nado eigono aidani ireru mojinokotowo kekkou wakatte imasen. (I still
don’t understand the letters which exist between the words.) ID 80 seems to

describe a be-verb is.

With these statements stated above, these three participants noted their

achievement of the English sound instruction in class as shown in Excerpt 18.

Excerpt 18.

ID 53: | to r no migiteto akarino hatsuonga wakaruyouni natta. Saisho no oto ga a,
u, 0 no tokino otonochigaiga mitsukerareruyouni natta. (I became able to tell the
difference between | and r meaning right hand and light. I also became able to tell

the difference between a, u, and o when these sounds come at the initial position of
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aword.)

ID 20: L to R no chigaiwa rokunenno nigakkidewa wakaranakattakedo
sangakkidewa L to R no chigaiga wakaruyouni narimashita. Demo mada nigatena
monomo ari mannakano otono a to e wo kikitorunoga muzukashikute machigaeru
kotomo takusan arimasu. (Although I could not understand the difference between
L and R in the second term, | became able to tell the difference between L and R in
the third term. However, there are things that I’m still poor at. It is hard for me to
tell the difference between a and e in the middle position. So, I still make many
mistakes.)

ID 69: “Light,” “Right” nadono hajimenootoga niteirumonono chigaiwo
wakaruyouni narimashita. (I became able to tell the difference of the similar

sounds like between “Light” and “Right.”)

ID 53 described the two achievements from the sound instruction as well as his
finding of “p” sound. It was assumed that his attitude of concentrating on the target
sounds to distinguish one sound from the other led him to find that the two ps in the
different position sounded differently. ID 20 first noted her achievement in I/r
discrimination. Then, her statement moved on to her problem of the vowels in the
word-middle position. Her description admitted that she still made many mistakes when
discriminating the nucleus vowels. Her comparison of roma-ji and English stated above
infers her attempts to apply her linguistic knowledge to the new learning. ID 69 was
actually a returnee from the U.S. and her English was native-like. She was born in the
U.S. and came back to Japan when she was in Grade 4. | assume from her way of
writing that she had not been conscious of her English articulation before she received

English sound instruction, and she gradually was able to compare the two sounds from a
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meta-linguistic point of view. In her reflection notes, she was writing those words light
and right correctly. She told me that she had already passed Step 2 (Eiken). Contrary to
her English proficiency level, her phonetic awareness raising of the nucleus vowels in
/kVp/ (V: a vowel) perhaps led her to realize the importance of the accurate articulation
of English sounds.

It was assumed that the participants had written these statements based on what
they had encountered in the classroom and probably thought interesting to note,
although these issues were not taught in English sound instruction. These metalinguistic
statements did not seem to be completely understood by the participants. However, their
focusing on aspects of such incidental issues seemed to have been nurtured by their
positive learning attitudes and the active interaction between the teacher and the
participants, and within the participants in the classroom. Furthermore, their age of
cognitive maturity might have induced them to apply their linguistic knowledge to the
incidental findings. Thus, at this point, it was a question of how the participants’ attitude
toward language learning can be defined with respect to their age and learning
environment.

Through the analysis, there was a common tendency in the participants’
statements in which they attempted to describe their level of understanding. At first
glance, their statements had both positive and negative expressions in one sentence. On
one hand, they affirmed what they had understood and what had improved in their
learning. On the other hand, they seemed to attempt to describe the problems that they
still had, and what they thought they should be careful of, and how they should make
efforts to achieve their goals. In this description, they seemed to grasp what they were
learning. That is to say, they seemed to self-analyze objectively from both sides. For
example, the statements in Excerpt 19 described by the following two participants have
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both positive and negative expressions in one sentence or in one statement.

Excerpt 19.

ID 36: Saishono k to ¢ no machigaiga hettekitakedo a to e no chigaiga mada
wakaanakattadesu. a to e to 0 no chigaiga sukoshi wakattekimashita. r to | no
chigaiwa mada nigate desu. Senseiga itta arufabettowo naraberunowa sukoshi
dekiruyouni natteimashita. (Although the mistakes in the initial k or ¢ have been
fewer, I still don’t understand the difference between a and e. But | know the
difference between a, e, and o a little. I’m still poor at r and | discrimination. |
think 1 could put alphabet cards a little better than before.)

ID 76: R to L no chigaiwa jugyouwo tooshite daitaiwa wakaruyouni natta. Dakedo
a, e, 0 no o wa wakarukedo a, e no kubetsuga nigatede otono kikitoridemo hanbun
machigatte shimattakara wakaruyouni shiteikitai. Soshite wakaranai tokorowa a, e
no kuchino katachi dakara chigaiga wakaruyouni shite kuchino katachiga
mirenakutemo wakaruyouni shitai. (Through the English lessons, | understood the
difference between R and L. Although | know o in a, e, and 0, I’'m poor at the
difference between a and e. Half of the blanks in FBW were mistakes, so | want to
understand the difference. In addition, I know I don’t understand the mouth shapes
of aand e, so | want to try my best to distinguish these two sounds. In the end, |
want to make myself understand these sounds without watching mouth shapes but

discriminate auditorily.)

Although ID 36 and ID 76 statements differ from the point of level of awareness.
Because ID 36 described her difficulty with | and r while ID 76 wrote that he almost

understood the difference between the two sounds. Part of his statement was used to
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describe the participants’ strategy shown in Excerpt 12. While ID 36 stated that she
roughly understood the difference of the vowels, ID 76 elaborated his errors in
discriminating the similar vowels. However, from the different point of view, these
statements are similar in that the two statements have both affirmative and negative
expressions in one sentence. While these participants admitted being in the state of
“cannot,” they avoided denying themselves completely. Instead, they self-evaluated
analytically their level of understanding. Like these two participants, the following two

participants in Excerpt 20 also seemed to attempt to describe their state of achievement.

Excerpt 20.

ID 42: Dekiruyouni nattakotowa | to r no kubetsuga hotondo kubetsudekiruyouni
natta. SH nado kumiawasatta otowa anmari rikai dekiteinakatta. Demo I to r, C to
K nadono nita tangowa hotondo bacchirini nareta. (I became able to tell the
difference between | and r. | could not do well with combination sounds like SH.
But | became perfect with words with similar sounds like | and r, ¢ and k.)

ID 57: Rikai dekiruyouni nattakotowa L to R no chigaiwo akarito migitede yatte
renshushitanode dandan wakatte kimashita. Mata a to e no kubetsumo dekiruyouni
narimashita. Mada wakaranai tokorowa a to u no chigaidesu. Tangono anaumede
detekitatokini nandoka machigaeta kotoga arimashita. (I am now able to
understand the difference between L and R because we practiced in class using a
light and a right hand. | also can tell a from e. What I still don’t understand is the

difference between a and u. | sometimes had some mistakes in FBW worksheet.)

What is interesting here is that they were not negative: They did not deny

everything. They were not affirmative: They did not affirm everything, either. It seemed
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that they were rather analytical objectively to evaluate their level of understanding and
achievements, and recognized their learning stage. This is probably a different learning
style from younger children in the lower grader of elementary school who seem to be
more intuitive than older children. The participants were cognitively mature, and this
had an influence on their learning style. As one statement described by the participants
had both negative and affirmative expressions, their anxiety and confidence seemed to
have competed with each other in their learning of English sounds. Furthermore, their
consciousness raising and internalization of their target sounds might have promoted
their self-confidence which probably had reduced their anxiety through interaction in
EFL classroom as described in the previous analysis. It was true that many participants
described their difficulty with the target vowels that were still being taught during the
third term in Grade 6. It was a concern that many of the participants’ statements
regarding the vowels were still negative descriptions, and their level of understanding
and learning stage was probably lower than those of consonants. However, it seemed
that they were all eager to achieve their goal, which was supported by the language
teacher and the HRT. Although there were individual differences in the depth of learning,
it can be said that the participants’ self-analytic attitudes toward the English sounds had

promoted their learning in a formal school EFL setting.

2.4 Conclusion

The participants’ reflections suggest that these EFL older children’s awareness of
English phonemes was raised by the teacher’s instruction and the frequent scaffolding
through interaction between the teacher and the participants. As a result, their increased
awareness led them to gradually grasp the features of English sounds and get an idea of

how to first perceive the sounds, then articulate the sounds, and finally to produce the
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sounds. Through this process, it was presumed that learners raised their level of
awareness of the target sounds, employing a strategy that was simple but easy to
conduct for the learners to achieve their goal. Skehan (1998) explains this process as an
example of bottom-up processing in which learners are taught explicitly, and
contrastively like a spiral over and over.

The analysis from a different angle of the participants’ reflection notes revealed
the participants’ analytic attitude of learning L2 sounds due to their cognitive maturity
and metalinguistic ability. At some point in their learning, they became aware of their
level of understanding although the level may differ individually. Furthermore, the
participants’ reflections clarified some interesting points of older EFL children that were
different from younger children learning L2 sounds.

These qualitative findings led to the conclusion that EFL older children construct
their own strategy and execute it for achieving their goal of producing the target L2
sounds. This was particularly a necessity in the initial process of developing their

receptive ability of English sounds supported by explicit instruction.
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Chapter 111

GENERAL DISCUSSION

This dissertation had two studies. The first study investigated quantitatively
Japanese older children’s receptive and productive ability of English sounds on the
segmental level in an EFL setting. The second study investigated qualitatively how the
participants responded to an English sound instruction taught by the researcher herself.
These two studies were administered in the framework of Sequential Explanatory
Design (Creswell, 2009).

First, the quantitative study was administered. In the Literature Review, the
previous studies of English segments, linguistic differences between English and
Japanese on the segmental level, and L1 English and L1 Japanese children’s speech
development were summarized, and the model of L1 English children’s speech
processing system proposed by Stackhouse and Wells (1997) was introduced. Five
research questions were proposed in order to investigate the nature of sound processing
system of older Japanese children at a novice level in a foreign language context by
examining their ability to perceive and produce English sounds. Four perception tests
and three oral repetition tests were conducted and analyzed through item facility (IF),
and the relationship between the participants’ perceptive ability and productive ability
of English sounds was investigated through correlational analyses and Structural
Equation Modeling Analysis. Combining the results with additional analyses of vowel
quality produced by the participants in comparison with L1 English children, the

quantitative study clarified as follows:

1. The participants were better at perceiving a phoneme than producing a
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phoneme.

2. They have difficulty in auditory discrimination of paired consonants which
sound similar to Japanese.

3. They have difficulty in both perceiving and producing English vowels.

4. Their L1 loan word knowledge has an influence on their ability to perceive

and produce L2 sounds.

Second, the qualitative study was administered. Based on the results and findings
of the quantitative study, English sound instruction was designed, and the qualitative
analysis reported on the participants’ response to the instruction. The study found that
explicit L2 sound instruction and interaction between the researcher and the participants
in the classroom led the participants to construct and execute their own strategy for
perceiving and producing the target L2 sounds by raising their awareness level of the
target sounds.

The findings in the present two studies resonate with a longitudinal study
conducted by Mufoz (2006) who found that older Spanish children gained more
benefits in English learning than children whose onset age of the target language was
much younger when their learning environment was limited only to formal school
instruction. Concerning EFL formal school setting, Mufioz (2006) raised an intriguing
question of how learners whose exposure to the target language is limited only in a
formal school setting and who begin the targeted language (TL hereafter) learning
during the critical period are still able in the initial stages of learning to acquire the TL.
In her research, Mufioz (2008) defined “instructed foreign language learning”
distinguishing from naturalistic setting: First, instruction time is between two to four
hours a week (The time duration of one class is approximately 50 minutes). Second,
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exposure to the TL during the class is limited in quantity. Third, the TL is not a
communication tool among students. Fourth, the teacher’s TL is not always fluent: may
have a foreign accent. Lastly, The TL is not used outside the classroom. In these
conditions, Mufioz (2006) investigated four groups of different ages longitudinally:
younger children (age of onset was 8), older children (age of onset was 11), adolescents
(age of onset was 14), and adults (age of onset was 18 or older). In addition to various
measurements, oral interviews, a picture cited narrative, a minimal pair discrimination
test, and a word imitation test were conducted regarding oral perception and production
in English. All the groups were tested at three different times: Time 1 (200 hours of
English learning after the onset), Time 2 (416 hours after the onset), and Time 3 (726
hours after the onset). Interestingly, Mufioz (2006) did not find any long-term
advantages of earlier onset in the group of younger children in the formal learning
setting. Mufioz suggested that the participants’ age was associated with the scores of the
test due to their cognitive maturity, and suggested that even though the onset of learning
English was at a younger age, the implicit learning during younger age was not effective
enough to surpass older onset and cognitive maturity. Spada and Lightbown (2008)
supported Mufioz’s investigation (2006, 2010) that if learners’ learning environment is
limited only to formal school setting, older children, adolescents and adults appear to
benefit from instruction. L2 older children’s cognitive maturity in this study was also
associated with their attitudes in the classroom. In addition, the teacher’s scaffolding
through explicit English sound instruction might have raised their awareness of the
difference between L1 and L2 sounds.

Instruction is inevitably explicit in EFL formal school setting. Japanese older
children particularly have no option but to be explicitly instructed under the extremely
limited hours of instruction, which is a very different learning situation from a
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naturalistic L2 setting. Ellis, N. (2002) states that language acquisition can be sped up
by explicit instruction and that the initial registration of a language representation may
well require attention and conscious identification. Derwing and Munro (2005) claim
that explicit L2 pronunciation instruction including teaching phonological form is
necessary for L2 learners even in an ESL community in order to foster their awareness
of the differences between their own productions and those of proficient speakers. Thus,
explicit L2 sound instruction is much more indispensable for an EFL formal school
setting where the exposure to English sounds is much shorter than an ESL setting.
DeKeyser (2000) estimated that a minimum of 10 years of input is necessary in the case
of implicit learning if a learner aims at ultimate attainment of L2 in a naturalistic L2
setting, which converts into 18 years of formal school learning. Kersten (2015) pointed
out that, while in L1 and naturalistic L2 acquisition, learners are exposed to a large
amount of input, in classroom-based L2 development, this is not always the case.
Gallardo del Puerto, Lecumberri, and Iragui (2009) investigated whether the age of
beginning a new language at school had any effect on oral English production of Basque
and Spanish bilingual children who were given English pronunciation instruction
explicitly through story-based curriculum. There were three groups of children at
different onset ages: 4-, 8-, and 11-year-old. Gallardo del Puerto et al. assessed their
English production of final consonant and consonant clusters which are very different
from Spanish and Basque, as to observe to what extent their pronunciation is influenced
by L1. The result showed surprisingly that the older onset group (starting at the age of
11) of children was less influenced by L1 than younger onset groups (starting at the age
of 4- and 8-year-old). This finding indicates that this is partly due to older children’s
more cognitive matureness and links to an assertion claimed by Piske, MacKay, and

Fledge (2001) that children’s circumstance of learning a new language and exposure to
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the target language might have influenced the results. It was, however, the English
sound instruction in the present study which limited the number of the target phonemes
and gave the participants frequent opportunities of drill and practice that probably
enabled the participants to grasp the patterns of perceiving and producing the sounds.
The limitation of teaching hours was also considered as a factor influencing the
participants’ ability to establish their own strategy to achieve their goal.

Besides the importance of explicit sound instruction, there are some points to be
discussed about the ways older children learn L2 sounds. First, it is clear that older
children cannot learn without understanding meaning when teaching them L2 sounds. It
should be noted that quite a number of participants wrote in their reflection notes that
they seemed dissatisfied even though they were able to produce the target L2 sounds
through the instruction. They wrote that they wanted to know the meaning of the words
which contained the target sounds. The two participants in the following examples show

their unsatisfactory states of learning L2 sounds as shown in Excerpt 21.

Excerpt 21.

ID 82: a b ¢ no kadowo narabete tangowo tsukurunomo daitaiwa dekirukedo
imiga wakaranaikara imiga wakaruyouni naritai. (I can now make words using
alphabet cards. But, | want to know the meaning of the words.)

ID 31: Sensei no hatsuonsuru tangowo kikitotte kaku kotowa daitai dekiruyouni
nattakeredo sonotangono imiga wakaranai baaiga ooito omotta. (Although I can
almost put letters in the blanks as the teacher pronounces, I think I do not know

the meaning of the word.)

These statements indicate that teaching only L2 sounds to older children is not
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their way of learning, which may be different from younger children learning L2 sounds.
The older children did not feel they were learning when they did not know the meaning.
Thus, the tendency of their meaning-dependency in the EFL classroom agrees with the
SEM analysis that the factor loadings of non-word tests in both perception and
production were much lower than those of other tests, although the result showed that
the data adequately fitted the proposed model. The result supported the finding that
perceptive ability affects productive ability. For the L2 Japanese older children, however,
the Non-word Perception Test and the Non-word Repetition Test might have been
something totally different from perceiving and producing English sounds. This

suggests that their motor program had not worked in the same way as for English
sounds. Therefore, meaning is very much associated with L2 older children’s
internalization of learning L2 sounds.

Second, it was clear that EFL older children established their own strategy in
order to master L2 sounds, which is definitely different from the style of younger
children learning a new language. This finding is perhaps related to the fact that the
participants were at pre-puberty age and cognitively mature enough to develop their
own strategy for learning a new language. The participants tended to be pleased to learn
L2 sounds and to evaluate their level of learning analytically.

Third, older children’s learning of L2 sounds can be taught with letter-sound
correspondence. In short, it is better to introduce letters together with sounds to L2 older
children in teaching English phonemes. As indicated in the qualitative study, it was
natural for the participants to be taught L2 sounds with L2 letters in view of their
maturity and high literacy skills in L1 orthography. The model used for this
investigation was constructed to find any cause of speech and literacy difficulties of L1
English children, based on the notion that speech processing system of a child develops
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dichotomously into spoken and written language (Stackhouse & Well, 1997). In the
procedure of L1 sound acquisition, it is understandable that a child’s correct articulation
of the target phoneme may influence the child’s ability to read aloud the letter
corresponding to the target phoneme. If either perceiving or producing the target
phoneme has something wrong, the child may not be able to acquire the appropriate
sound of the phoneme. Thus, although this study did not investigate L2 older children’s
basic ability of English literacy, the researcher observed while teaching them English
sounds in classrooms that the participants were conscious of the association between L2
sounds and letters which definitely facilitated their L2 sounds acquisition.

These notions of learners’ sensitivity to L2 linguistic features lead back to the
starting point of this investigation where | had often noticed that some children acquire
L2 English sounds quickly but others do not. Through the analysis of the participants’
perceptive and productive ability of English sounds, it seemed that their test scores
might be related to their academic abilities and L1 abilities. The elementary school
teachers with whom | worked on this project agreed that the participants who gained
low scores in both perception and production tests were mostly slow learners in other
subjects. While teaching them English for two years, | also had a strong feeling as a
teacher that students who speak Japanese clearly and fluently with appropriate
articulation could absorb a new sound system easily. This is probably due to their
auditory sensitivity that they could listen to their own produced sounds well and
articulate the sounds properly.

Numerous studies have investigated whether language acquisition, especially
regarding perception of linguistic sounds, has any relationship with non-linguistic
sounds, such as perception of musical sounds. For example, it has been investigated that

a learner who can perceive musical sounds well may discriminate linguistic sounds as
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well. This is because young learners seem to use auditory analysis skills in the
processing of language. Lamb and Gregory (1993) claimed that phonemic awareness
skills, such as blending and segmenting, are similar to musical skills, such as rhythmic,
melodic and harmonic discrimination. Anvari, Trainor, Woodside, and Levy (2002)
examined the relationship between phonological awareness and music perception skills
of L1 English young children between the ages of four and five years old. Anvari et al.
found that musical perception skill may have the same auditory mechanisms associated
with phonological awareness. Deutsch, Henthorn, and Dolson (2004) suggested a close
relationship between linguistic sounds and non-linguistic sounds, such as tonal
languages and pitch. The participants in this study were at the initial level of L2, and
what they were taught in the classroom was phonemic awareness which was the same
context as L1 younger children were taught in the studies of Lamb and Gregory (1993),
and Anvari et al. (2002). A study of Finnish older children at novice level of L2 also
obtained the similar results. Milovanov, Huotilainen, VValiméki, Esquef, and Tervaniemi
(2007) investigated the relationship between musical aptitude and L2 pronunciation
skills among Finnish children between the ages of 10 and 12 years old who were either
in their first or second year of learning English and had very little understanding of the
English phonemic system. Milovanov et al. divided the participants into two groups: a
group of children with good foreign language production skills and another group of
children with less-advanced production skills. The participants were asked to repeat
English words after the model speaker targeting the phonemes that Finnish does not
have. They also took musical aptitude tests consisting of the tasks of pitch, loudness,
rhythm, time, timbre and tonal memory. The result showed that the group with good
English pronunciation was significantly better than the group with less-advanced
English pronunciation in tasks of pitch discrimination, timbre, rhythm, and tonality.
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Milovanov et al. suggested that older children who were able to produce L2 sounds
accurately possibly shared the same neural mechanism with musical skills. However,
Bowles, Chang, and Karuzis (2015), who investigated aptitude of native English
speakers for mastering L2 lexical tone of a pitch language, found a contrasting result
that the language specific tests were stronger predictors of L2 aptitude than musical
aptitude tests. This should be discussed from the points of the participants’ age and the
level of learning. Bowles et al. suggested that “although musicality may be important
for initial learning of lexical tone contrasts, it may be less relevant for transfer of
learning to new talkers once an initial level of competence with training set has been
established” (p. 25). Their statement mentions that there may be appropriate aptitude
tests corresponding to the stages of learning level. It is understandable that the
participants in Bowles et al.’s study were adult learners so their cognitive matureness as
well as their L1 and L2 knowledge probably attributed to the results on the L2 linguistic
tests, while children at novice level in L2 may be affected by non-linguistic factors,
such as their sound-sensitiveness and cognitive development.

Lastly, it should be noted that the present study indicated that the limited number
of the target phonemes made it possible for the participants to raise their awareness of
English sounds. One indication from the acoustical analysis in the quantitative study
was that the participants’ tendency in their tongue movement partly caused their
difficulty in articulating some English vowels. Combining these points, only
“familiarizing learners with the sounds of English” in FLA does not mean that Japanese
older children can learn substantially the sounds of English. They cannot learn unless
English sounds are instructed explicitly and demonstrated as the features of L2 sounds
in the classroom. This may be a very simple conclusion but it is most fundamental for a

beginner learner when learning a new language.
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Chapter IV

CONCLUSIONS AND IMPLICATIONS

4.1 Summary of this investigation
This study investigated the nature of Japanese older children’s L2 speech
processing system and the possibility of teaching English sounds in an EFL primary

education level. It has clarified the following points:

1. Older L2 Japanese children are better at perceiving a phoneme than producing

a phoneme.

2. They have difficulty in auditory discrimination of the paired consonants which
sound similar to Japanese.

3. They have difficulty in both perceiving and producing English vowels.

4. Their L1 loan word knowledge has an influence on their ability to perceive and

produce L2 sounds.

Based on these findings, English sound instruction was conducted. As a result, the
participants raised their awareness levels of English sounds and established their own
strategies to achieve their goal. This mixed method investigation has also clarified that
meaning and sound-letter association were cognitively crucial in older children’s
learning style.

Before conclusion, limitations, pedagogical implications, and future studies are

suggested in this section.
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4.2 Limitations

There are several limitations to be acknowledged in this study.

First, as this investigation was administered in an EFL school setting, it was not
possible to conduct all the tests listed in the speech processing profile sheet proposed by
Stackhouse and Wells (1997) due to the limitations of time that the research site could
offer for the tests. In addition, although the three perceptive tests and the three
productive tests were conducted at the same time, another perceptive test (the Lexical
Discrimination Test) was conducted a year after the six tests had been conducted.

Second, although there were some other qualitative data along with the reflection
notes, such as classroom observation notes, video-recording, and interviews with the
participants, | could not use them for the qualitative analysis in this study. The method
in the qualitative study should have been fully considered in addition to KJ-method in
order to analyze the participants’ changes in the classroom more objectively. Even
though this research put more emphasis on the quantitative study, the use of multiple
qualitative data collections, multiple theories, and multiple methodologies should have
been considered in order to establish the affirmative validity of the qualitative analysis
(Denzin, 1978; Fielding & Fielding, 1986). Furthermore, as described in the previous
section, the participants’ musical history in the demographic information was not used
in the qualitative analysis.

Third, 1 was allowed to meet with the participants for 17 lessons during the
academic year, which was a half of FLA, to provide them with English sound
instruction. Thus, it was quite difficult for me to fully instruct English sounds in the
classroom. This limitation of class hours led me to focus on a limited number of English
sounds. Consequently, explicit instruction of the target pairs might have raised the

participants’ awareness of the English sound system more conspicuously. It also should
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be noted that another half of lessons a year which was taught by the HRT and an ALT
were concurrently administered within a two-year English program. Although those
lessons taught by them did not focus on English sounds explicitly, the participants had
opportunities to be exposed to English spoken by a native speaker of English. However,
it seemed that there was no way to control the other instruction conducted by the native
speaker.

Fourth, since this study was not laboratory-based but conducted at an elementary
school, it cannot be denied that the acoustical environment in data collection of the
participants’ production was worse than laboratory-based data collection due to school
noise. This caused difficulty in analyzing all the vowels acoustically produced by the
participants.

Fifth, regarding the quantitative data analysis, the reliability of the Non-word
Perception Test (a), and the Non-word Production Test (g) did not gain satisfactory
reliability values. Another limitation was that although the three production tests were
judged by the two raters in the quantitative study, IF analysis was conducted based only

on Judge A’s assessment.

4.3 Pedagogical implications

Five years have passed since FLA started in 2011. Although elementary school
teachers who are responsible for teaching FLA seem to still be unaccustomed to
teaching English to their students in the classroom, MEXT (2014) has publicized a new
foreign language policy called “English Education Reform Plan corresponding to
Globalization.” This vision aims to “enhance English education substantially throughout
elementary to lower/secondary school upon strengthening English education in

elementary school in addition to further advancing English education in lower/upper
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secondary school” (MEXT, 2014). According to this reform plan, pupils in the third and
fourth grades in public elementary schools will have FLA one to two times a week in
order to build a foundation of communication skills as the current form of FLA in the
upper grades. Pupils in the fifth and six grades will receive English language class as a
regular subject twice a week (70 classes a year) in order to develop their basic English
language skills, in addition to the current FLA which focuses on listening and speaking
to help them become more accustomed to English. In this plan, MEXT (2014) suggested
that, while classroom teachers teach the middle graders, specialized language teachers
should teach the upper grades.

Aiming at forming a concrete framework of English Education Reform with an
eye to the Tokyo Olympics and Paralympic Games in 2020, a draft outline of the revised
school curriculum guideline called “Core Curriculum” was proposed by Tokyo Gakugei
University (2016). The university team commissioned by MEXT conducted a
nationwide survey of the current pre-service teacher education programs in universities
as well as teacher training programs in order to ensure that teachers and prospective
teachers will have similar groundings in English teaching. The proposed curriculum
includes what knowledge and English skills are necessary for elementary school
students, and what knowledge and teaching skills for teachers and prospective teachers.
“Core Curriculum” also imposed teachers and prospective teachers to improve English
abilities and obtain necessary knowledge and teaching skills, such as child SLA, teacher
talk, elicitation of pupils’ spoken language in English, material production, basic
knowledge of phonetics, vocabulary, and grammar (Gakugei University, 2016, p.
98-101).

Although “Core Curriculum” points out that English sounds should be taught, it

does not elaborate how and to what extent English sounds should be taught. This thesis
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study implies that older children should be taught the English sound system explicitly,
which enables pupils to promote the basic elements of reading and writing skills by
learning English sounds in combination with phonemic awareness, pronunciation, and
phonics. In order to implement explicit English sound instruction at an elementary
school level, teacher training and pre-service teacher education are in urgent need. It is
also a serious issue to train ALTs and outsourced English teachers for teaching English
sounds to young learners. It seems that not only elementary school teachers but also
many ALTs and Japanese teachers of English teaching young learners teach only
phonics and misunderstand that teaching phonics means teaching English sounds. As
Allen-Tamai (2010) points out, phonemic awareness should be taught before teaching
phonics. In order to execute explicit sound instruction, the contents of English as a
regular subject for the upper grade students of elementary schools should be fully
considered. This study clarified that explicit sound instruction was both visually and
auditorily necessary to be taught to L2 older children. The use of only a CD player in
English classrooms does not always promote learners’ perceptive and productive
abilities of English sounds. Older children need to be taught by trained teachers who can
demonstrate how to articulate the target sounds so that they can learn the proper
movement of their cheek muscles and tongue in order to articulate L2 sounds. Through
teaching the participants English phonemes, the researcher felt strongly that these basic
skills should be taught before older children complete their primary education.

In a formal school setting where exposure to English is extremely limited, it is
impossible for the child to get accustomed to L2 sounds naturally. However, it would be
possible for Japanese older children to have a sufficient quantity of exposure to English
sounds if English class as a regular subject meets two classes per week and they could

learn English through meaningful contexts. For example, English sounds can be taught
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though the vocabularies in a fairytale in which English classes can be extended to
cross-curricular themes in a whole approach. If homeroom teachers and ALTs are fully
trained, they will be able to utilize their teaching skills of other subjects for English

lessons and consider students’ comprehension of English sounds.

4.4 Suggestions for future studies

This thesis study was initially planned to investigate not only the nature of
English segmental aspects but also suprasegments aspects of Japanese older children in
an EFL setting. It was, however, difficult to put both segmental and suprasegmental
aspects together in the thesis study. As Major (2001) claimed, if L2 learners want to
master L2 native-like speech, they must master both the segmental and suprasegmental
aspects of the L2 sound system. Thus, the participants’ suprasegmental aspects should
be measured and collated with the results of segmental research in this study. A more
persuasive discussion and suggestion would be possible if an integrative study is
fulfilled with suprasegmental study.

In this study, the quantitative findings led to the analysis of the vowel quality. In
fact, the number of the vowels to be observed was limited, and the two observed vowels
[1] and [€] were relatively close in tongue positions. It is expected that the future study
will focus on more vowels concerning tongue positions on the condition that the
precedent and successive consonants are replaced. Furthermore, only the vowel quality
between the participants and L1 English children was compared through acoustical
analysis in consideration of cross-linguistic views on children’s segmental development.
Concerning the age of the participants and L1 transfer, the comparison with adult
Japanese learners of English can also be considered as a future study.

While the qualitative data taken from the classroom, such as classroom
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observation notes, video-recording, and interviews with the participants, were not used
in this study, it is favorable to analyze those data to deepen an insight of the participants’
awareness of English sounds as a further study. The further qualitative study will have
more specific and pedagogical implications in students’ change of attitudes, strategies,
and awareness of L2 specific features in a language classroom.

Moreover, it is hoped that individual differences and aptitude of perceiving and
producing L2 sounds among older children will be clarified by investigating the
relationship between musicality and L2 aptitude. Although I collected information of
the participants’ learning history of musical instruments as well as their learning history
of English out of school, it was not included in the analysis of the present study. Thus, it
will be interesting to investigate the factors of L2 older children’s individual differences

in perceptive and productive abilities in the near future.

4.5 Conclusion

Based on these findings, | conclude, that it is essential to develop concrete
programs of teaching English sounds and letters within the framework of FLA for the
upper grades of elementary school children in order to raise both their spoken and
literacy abilities in English. The present formal English education at elementary school
level probably uses English sounds in the classrooms but really does not teach English
sounds. This study has shown the possibility of teaching sounds effectively to L2 older
children.

In teaching a new language to older children, hoping that they will become good
speakers as well as acquire other linguistic skills in the future, it is probable that on one
hand, the basic speaking instruction is determined by their own academic and L1
abilities. However, if the English curriculum and teacher training system for English
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sound instruction to promote learners’ auditory and oral ability of a new language at
primary school level in an EFL setting are sufficiently developed, the future of Japan
will be illuminated with our children who can communicate with people all over the

world in an intelligible manner.
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Appendices

Appendix A (Literature Review)
Appendix Al. English Consonants (Ohtaka, 1998, p.35; Yavas, 2006, p. 9)

place | Bilabial | Labio- | Inter- Retroflex | Palato- Pharyn-
manner dental | dental Alveolar alveolar Palatal | \Velar | Uvular gal Glottal

Stop pb td kg 5
Fricatives fv 00 sz {3 h
Affricate {f ds

Nasal m n n

Liquid 1 I

Glide W j w
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Age of Customary
Consonant Production

Age Level

2 3 4 3 f 7 g

Appendix A2. Articulation Developmental Chart by American Speech and Hearing
Association (1972).

201



English Speech Processing System in EFL Japanese Children

Appendix A3. Grunwell’s Profile of Phonological Development: Phonological System (Grunwell, 1987, pp. 116-117, 230)

Labial Lingual Phonotactic
Stage 1. Nasal First words tend to show: structure
L Plosive - individual variation in consonants used,
(0:9-1,6) Fricative - phonetic variability in pronunciations;
Approximant - all simplifying processes applicable.
Reduplication FRONTING of velars CV;Cvey,
Stage 1. m n Consonant harmony STOPPING (CVC)
(1:6-2:0) p b t d FINAL CONSONANT GLIDING /r/=[w]
e DELETION CONTEXT SENSITIVE
W CLUSTER REDUCTION VOICING
n ) Final consonant deletion (Fronting of velars)
CLUSTER REDUCTION STOPPING
Stzg_’g_zl_]é‘ P w b td 0 hg) GLIDING /r/=[w]
(2:0-2:6) CONTEXT SENSITIVE CV: CVEVIEY):
VOICING
Final Consonant Deletion STOPPING /v ¢ z tf d3/ CVC; (CVCLV);
Stage IV. CLUSTER REDUCTION 10/=[f] (CveCvC)
(2;6-3;0) m n y FEONTING /f/=[s]
Gliding /c/=[w]
p b t d kg Context Sensitive Voicing
Clusters appear: STOPPING /v 0/ (/z/) CV; CVCV;
f s z j h obs.+approx. used: 10/ = /f] CvC
Stage V. w M /sl clusters may occur FRONTING of /tf d3 §/ cveey;
(3,0-3;6) Gliding /c/=[w] gxg\cl\ég’ cev:
CCVC; CVCC;
Ccvce
Stage VI. m n Y 10/=[n]
(3;6-4;0) p b t d tf dz k g [0/=>[d] or [v]
(4:0-4:6) f v s z (PALATALIZATION OF /tf d3 §/)
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w 1 (@ j h ‘Gliding/r/-[w]
m n ) (/6/=[n])
Stage VI. |p b t d tf d3 k g (/o/=[d] or [v])
(46<) |[f v 608 s z ¢ 3 (/r/=[w] or [uv])
W 1l r j h
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Appendix A4. Articulation Development of Japanese Children

Age Takagi & Yasuda Noda et al. Nakanishi, Ohwada,
g (1967) (1969) & Fujita (1972)
by 3;0
30-35 VhmDp t,d, g, j, m, t, tf
tf, d3
3,6-3;11 ¢,n p. kg3 ¢
40-45 © h, k h¢nrf( W, j, h, ¢, p, b, m,t,
d, n, k, g, tf, d3
4:6-4;11 w, d
5;0-5;5 S 1)
56-511 b ts, z S, ts
6:0-65 dz dz, r
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Appendix B (The Quantitative Part)
Appendix B1. Tests Used in This Study

Lexical/ .
Test names Level ) Test type Aim
Non-lexical
Same/different Discriminate speech
(Nathan, Stackhouse,  sounds without
Goulandris, & reference to lexical
The Non-word Non- Snowling, 2004; representation.
Perception (a) lexical Stackhouse & Wells,
1997; M. Vance,
1995; M. Vance,
Stackhouse, &
Wells, 2005)
Discrimination (b) (M. Vance, 1995)
Perception Measure the internal
Non- structure of
The Open Oddity lexical Odd-man-out phonological
(Allen-Tamai, .
(© (for L2 2009) representations
children) without reference to
lexical representations.
Measure the internal
Non- structure of
The End Oddity lexical Odd-man-out phonological
(Allen-Tamai, .
(d) (for L2 2009) representations
children) without reference to
lexical representations.
. Measure the accuracy
Repetition of produced L2
The Real Word . (M. Vance,
... | Lexical phonemes on word
Repetition (e) Stackhouse, & level with reference to
Wells, 1995, 2005)
lexical representations.
Measure the accuracy
The Repetition of produced L2
~ Word-in-Sentence | Lexical (M. Vance et al., phonemes on sentence
Production () 1995, 2005) level with reference to
lexical representations.
Measure the accuracy
Repetition of produced L2
The Non-word Non- (Nathan et al., phonemes on word
Repetition (g) lexical 2004; M. Vance et level without reference
al., 2005) to lexical
representations.
Additional The Auditory (Cassidy, 2004; M. Verify L2 receptive

Word Meaning
Test

Vance et al., 1995,
2005)

word auditory
knowledge
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Appendix B2. Perception Tests

B2. The Lexical Discrimination Test (b)
B, BHIRTALRDMFE T3> 2 [dogs)
@ Do you like /degz/ ?

@ Do you like /dagz/ ?

@ Do you like /digz/ ?

1. ®RTIFEKRZETH? [sing]
@ Canyou/sm/?
© Canyou/sen/?
@ Canyou /sun/ ?

2. ZAUEZXATT A2 [bus]
@D Isthisa/bes/ ?
@ Isthisa/bis/?
@ Isthisa/bas/ ?

3. MALREREBFETL XD ! [house]
@ What a big /hors/ ?
@ What a big /hars/ ?
@ What a big /haus/ ?

4. HOEBEITENNTT, [flower]
O That /flavar/ is pretty.
@ That /floun/ is pretty.
(@ That /flawie/ is pretty.

5. HOHIP%E LT 723V, [map]
@ Look at that /mep/.
@ Look at that /maep/.
@ Look at that /mip/.

6. ZTORLVAFETHELWTT, [dress]
(D This /daes/ is very beautiful.
@ This /dias/ is very beautiful.
(@ This /das/ is very beautiful.

7. ZOAHI— MFREFTEET, [skirt]
(D This /skart/ is too big.
@ This /skout/ is too big.
@ This /skait/ is too big.

206



English Speech Processing System in EFL Japanese Children

8. FazF T 7ZE v, [hand]
(@D Raise your /hund/.
@ Raise your /hind/.
@ Raise your /hand/.

9. HRTITHEAEHILTE 9702 [car]
@ Can you drive a /kar/ ?
@ Can you drive a /ki/ ?
@ Can you drive a /kau/ ?

10. N S—=T =N E7NTF, [hamburger]
@ I'want to eat a /hembigor/.
@ I'want to eat a /h@mburgor/.
@ 1'want to eat a /himbougar/.

1. A LT T THWWNTT )2 [toilet]
@ May I go to the /tavlet/ ?
@ May I go to the /toulat/ ?
(® May I go to the /torlrt/ ?

12. HAUTEAEWT ELTT, [duck]
@O That is a yellow /dak/.
@ That is a yellow /dek/.
(@ That is a yellow /dik/.

13. ZiuEFH LW a s B a— X —T9, [computer]
@ This is a new /kimpertor/.
© This is a new /kampjutar/.
@ This is a new /keempoutar/.

14. ZOH v FA v FITBWLWTY, [sandwich]
@ This /smdwuf/ is very delicious.
@ This /sendwat(/ is very delicious.
@ This /seendwitf/ is very delicious.

15. ZDH L TN—IZIFHR B2 ADWET, [kangaroo]
@ The /kenguar/ has a baby.
@ The /keengoxu/ has a baby.
@ The /kiggier/ has a baby.
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16. ZDFA 7 EFEDRNTLIZEW, [Kknife]
(D Don’t use this /naif/.
@ Don’t use this /nouf/.
@ Don’t use this /nerf/.

17. AR VHEI-TLZEW, [sponge]
(D Pass me a /spendz/.
@ Pass me a/spind3/.
(@ Pass me a/spandz/.

18. BRES AITERTIZWE T, [Kitchen]
@ Mother is in the /kitfon/.
@ Mother is in the /kaetfm/.
@ Mother is in the /ketfun/.

19. EHIRED £ L X D, [train]
D Let’s get on the /trom/.
@ Let’s get on the /tram/.
(® Let’s get on the /trem/.

20. B&E ) E X720 TF, [money]
@ 1want to get some /mena/.
@ I'want to get some /mme/.
@ 1want to get some /mant/.

21, BESIFIIRIZAR D £77, [leaf]
@ A/Nif/ grows into a tree.
@ A /lerf/ grows into a tree.
@ A/luf/ grows into a tree.

22. faEBE_FEL X H, [fish]
(D Let’s eat some /fef/.
@ Let’s eat some /fif/.
@ Let’s eat some /fafl/.

23. £ Fu—0D7 a—713I/R\TT, [glove]
@ Ichiro’s /gliv/ is red.
© Ichiro’s /glav/ is red.
@ Ichiro’s /glev/ is red.
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24, Z DT T U EFNI2 IV, [brush]
@  Use this /baf/.
@ Use this /bauf/.
(@ Use this /baafl/.

25. HRTIIMALED FT72  [run]
(D Do you /1en / everyday?
@ Do you /1an/ everyday?
(@ Do you /xmn / everyday?

Note: The following three tests are shown in 1.3.2.1 Perception tests.
The Non-word Perception Test (a)

The Open Oddity Test (c)

The End Oddity Test (d)
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Appendix B3. Production Tests

Appendix B3a. The Real Word Repetition Test (e)
. sponge (1 syllable)

. sandwich (2 syllables)

. hospital (3 syllables)

. duck (1 syllable)

. money (2 syllables)

. umbrella (3 syllables)

. leaf (1 syllable)

. kitchen (2 syllables)

© 00 N o o1 A~ W N P

. kangaroo (3 syllables)
10. knife (1 syllable)

11. flower (2 syllables)

12. computer (3 syllables)
13. train (1 syllable)

14 toilet (2 syllables)
15.hamburger (3 syllables)

(1 syllablex5, 2 syllablesx5, 3 syllablesx5)

(Revised from M. Vance, Stackhouse, & Wells, 1995, 2005, which was originally

auditory discrimination test.)
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Appendix B3b. The Word-in-Sentence Repetition Test (f)

1. The train is very fast.

2. ’'m in the toilet.

3. This is a tasty hamburger.
4. The knife is in the kitchen.
5. Water the flowers.

6. Use your compuiter.

7. Aleaf is green and yellow.
8. Kick the kangaroo.

9. Look at the yellow duck.
10. I néed some money.

11. Take your umbrella.

12. The sponge is soft.

13. | want to eat some sandwich.

14. The doctor is in the hospital.

(Revised from M. Vance, Stackhouse, & Wells, 1995, 2005.)
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Appendix B3c. The Non-word Repetition Test (Q)

1. /plout/

2. /vin/

3. /tef/

4. /oxf/

5. /glev/

6. /sperdy/

7. ugkty/

8. /dzalo/

9. /slope/

10. /geto/

11. /batoflov/
12. /spAgito/
13. /prdzomiz/
14. /pexafit/

15. /&lifont/

(Revised from Nathan, Stackhouse, Goulandris, & Snowling, 2004; M. Vance,
Stackhouse, & Wells, 2005.)
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Appendix B4. The Auditory Word Meaning Test

CHKHEBEEHY—K) 547
M 2B RENRREET HHBOBEKRIZE S TWD &S AARGEIZOZ AT
TLIEEZ, HEEIF 2 EREINET,

1~15= used also in the Real Word Repetition Test / The Word-in-Sentence Repetition
Test)
Test script  (FEZE )

sponge 25
sandwich 12
hospital 11
duck 9
money 28
umbrella 23
leaf 29
kitchen 27
kangaroo 13
knife 17
flower 8
computer 10
train 20
toilet 7
hamburger 4
bread 30 (This item is not included in this study.)
16~30= derived words for non-words tests
(M)
plate 6
van 14
fish 1
brush 19
glove 5
spider 16
tractor 24
jelly 26
slipper 22
guitar 18
butterfly 21
spaghetti 3
pajamas 15
elephant 2
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SEE/NERE 2015 4R 6 FEAESMERETEE) CLASS NAME:
Bl 2 bRERERETTIHBEBOBERIZAESTWH LEE) BAREIZOZDIITTFEN,

HRII ERT ShET,

B A B C B5 A B C

1 fa DD & 16 7 INDAH — N

2 7Y K@) J1 /3 17 TH—7 T4 7 AT =

3 AN T 4 IRIR A= 18 =y X4 — NAFY
4 P RA v F INY N H AU 19 i 7T Fe

5 Ny k 53 ya—7 20 TRATHE iy (L

6 bSHIIR BTl TH—7 21 INH— [N Hrobx

7 ML Ny R =5 22 7= AUy R P
8 Fili N 1t 23 VARRS LA ra—h £E<o
9 T eL 7 A 7% 24 N4 N/ EE

10 vala= i a bt a—X 25 AR AR—Y AT =
11 Gl BB EL%ES 26 YU — TA AT Y —Lh 7Y
12 L R PR v T 27 B = % =0
13 a7z XFay T 28 #T BE2T 25 bSO
14 XA KA H L 29 i X 3

15 SRFF a2 RIx~ 30 R INGIN—T]— F e
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Appendix B5. Consent letter form

i) | XSS /N B 524 6 AR IRTE A 5L
BHREEEEE ORFBEFMEA~D ZWH DB

PRk 26 429 HEH

N INFRE B AR 6 PR AMERETE B Y
PR GER P IR E S GEA B e v & —
a3k

HHE L - kawai-h@kanda.kuis.ac.jp

VRO, T ETEEBOZ L EBEUHR L LT ET, BENOSR/NEROINERE
EENCXLE L CO@EEE., ZTHEWN -7 F U UESEILE L BT E9,

ST, ZOEITRMEGEFEE OGRS AR ERET 2720, 4FH0 0 k71
W T £ U CHMNERREBN O RFRNIC B TRRO GRS F Ok g, VA= 277 X F D%,
KOS A E2a—ElloZF L TBAEOZHHZRBEW L fR#EEFED ZHfE L
THGEEBEGCHL BT ET, SRIOMSENFIC O X E L UIEHERELAED ZHE L
TTAENTZIENTEY | AEIXAARANRIRGEFSEEDOAC—F I 2T L& 60
2T 5720479 DT,

BELEEFE, TAMER, A VA Ea2a—ARICOEE L UIMFSEIRBEIOAITEH L,
BIHEORALRL T TA N —ICOWTIEFFICEE L, ARTHLHIRI LT3 nE
Hh, £70, BAHROZTAMBIZR LR VE D, RRREMFHIZOZE L TL 5 74 6 74
OINEFEEEN Y O A Tl & RS2 TR S E W iEEWiE ECET 2 TETD
SWET, FROFEFREFEFICOEE LT, FE B IS BEAGER P EGER TR LR
BIETTED 4 FAEDORPAENIHELEZ T - ETHY SETWEE £, BHHENEE
LW E D BEKRICEET 2D L OWHERREW - LETO T ZHAEORE LA L < BFEW
FLEFET,

SEFELTUL, NI ARERENTSNWE Lo, AAERHEEIHE Y 04, £ ki
MEDA—LETBRWEDLDENWEEETIIBENE L BT ET, 5FEOHEEE
NB R E S THRELLEZBDIZRY FT X2 TRV MM FFCEY 30O T, &
NTITHEORIALLBEWVHL EIFET,

SRR AR O E A EAICOV COHA]
FHEREH - 1 mIE (10 ARIAI~HH)
2[H 2 A FH~3 AHZA)
EREALE - AHRE
FEhENE -
EREFRFET AN (FFEEZHOCTERET LA, #HlCA 2 Ea—8 3T 20 40
)
VA= 7T A b GEROBEWRSEGEOFFOME 7T 275)
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Appendix B6. The participants’ Demographic Information Card

2014 N1 &/ NHRRBEEEE AT A MERS — N

kZOT U — MIFROBEE S XM ORERLH Y THA, FFEOMETH ETHET
T, BARNIMO NITIZH L ESNFEANLLZLLTT VU 7r— MIEZLTLEEN, 2
DT r—haRo TRANLELNT-HRIITE, 20T U /7r— FMHKRERY O NI
LTLEE0,

A Hil (OB T)

SEE-6E ()M ()&
Elfh - J HER A

FEMIBZEATLEESY, HTETELIEZICOZDT TSN,

1. ®REITHGRZICEREE > TWnETHN?
DOQE->TWD QBEST-Z b5 @E - T\ (ZHELIC0EDT
\L l 7256 FBEDHEMIZEZTLTEEW)

2. (MOREE: HLEDT) ZEOTHNETN? (Bollend b £9h?) HTEE
DHDICTATOEDTTIIZSNY,

ovr Q=1L h—r @A AV @O
B KT L7 EOFT 8% OFX:2 STHE S )
DOARERZ CRER4 )
®F Dfth (a4 - )
3. VONLZDERIEEH > THETIN? HWNELEN?)
( ) I ( ) Fn ( ) ¥ET
4. 3 (A1) [ZfiEE > TWET02 (BnE L)
Bz ( ) =]
Hiz ( ) Al
5. TOREBEBHENS HWHE LET2»? (ELWELEN?)
D30 43 LA @30 77 ~1 KEfd @1 e ~2 I
@2 BFELLE

RON—IHEB D E £
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Do TUWETH?
Hol-Zendb b @F->TWiaw (ZbbEELZT-AN

l l TN THKRDY TY,)

7. FEERTENLBoTOETN  (BOELEMN?)
( ) F ( ) I ( ) FET

6. HRTITHGRZICHRGE A H
DODE->TWA @

8. M (HIZ) fiEZb->TWETH? (BoTWELEN?)
Wiz ( ) =]
Hiz ( ) =]

9. FREOHBAEH LTI, (
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Appendix B7. Judge B’s Assessments on Production Tests

IF Scores of the Real Word Repetition Test (€) Based on Judge B’s Assessment (N =
103)

Item Target IF Item Target IF Item Target |IF

e0l S 99  e29 b 98  e57 k 1.00
e02 p 99  e30 1 38 €58 ) .90

e03 A 95  e3l e .83 e59 m 1.00
e04 n 99  e32 1 .60 60 p 99

e05 dz 78 €33 3 79  ebl j .99

e06 S 99 e34d 1 98  e62 u .99

e07 & 33  e3b i 99 €63 t .96

e08 n 97  e36 f 93  e64 ) 37

e09 d 82  e37 k 1.00 e65 r .35

el0 w 67 e38 I 99 €66 t .99

ell 1 92  e39 tf 86 €67 1 87

el2 tf 86 e40 9 .88 e68 el .85

el3 h 99  e4l n 94  e69 n .84

els a 92 e42 k 1.00 €70 t .99

el5 S 96  e43 & 54 e7l o1 81

el6 p 98  e44 n 1.00 e72 1 .60

el7 1 97  e45 g 1.00 €73 1 A7

el8 t 92  e4d6 9 99  e74 t 13

el9 { 88  e47 1 39  e75 h 1.00
e20 d 1.00 e48 u 99  e76 & .39

e2l A 87  e49 n 1.00 e77 m 99

e22 k 97  e50 ar 99 €78 b 99

e23 m .00 e51 f 84 e79 ) 27

e24 A 97 €52 f 44 €80 r .26

e25 n 99 b3 1 38  e81 g .98

e26 1 67 eb4 av A7 e82 &) 33

e27 A 94 55 9 12 e83 r .32

e28 m 97  e56 r 12
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IF Scores of the Word-in-Sentence Repetition Test (f) Based on Judge B’s Assessment
(N = 104)

Item Target |IF ltem Target |IF Item Target |IF
fol t 86 29 av 02 157 1 74
f02 1 24 30 ) 02 {58 A .69
f03 el 52 131 r 02 f59 .89
fo4 n 74 32 k 97 160 91
f05 t 99 133 ) 21 f6el 1 17
fo6 o1 75 134 99 62 e .66
fo7 1 18 35 99 63 1 A1
fo8 1 18 36 90 fe4 ) .89
f09 t 31 37 u 97 65 S .99
f10 h 99 138 t 87 166 p 91
f11 & 04 39 ) 09 f67 A .07
f12 m 99 40 r 09 68 n .98
f13 b 99 41 1 56 69 dz .82
f14 &) 07 142 i 75 {70 S .98

o B
o B

—

f15 r 07 43 f 35  fr1 ® .03
f16 g 96  f44 k 1.00 f72 n 97
17 ) A3 f45 ® 03 73 d .90
18 r 13 46 n 1.00 f74 w .56
f19 n 96 47 g 1.00 75 I 97
20 ar 97 148 ) 34 {76 tf .84
f21 f 61 49 1 A3 fr7 h .86
f22 k .98 50 u 97 78 a .38
23 I 95 51 d 85 79 S .85
24 tf 83 52 A 87 80 p .88
25 ) 17 53 k .80  fd1 I .83
26 n .86 b4 m 95 82 t .76

f27 f .08  f55 A 98 83 { .50
28 1 13 56 n .89
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IF Scores of the Non-word Repetition Test () Based on Judge B’s Assessment (N =
104)

Iltem Target IF Item Target |IF Item Target |IF

g01 p 93 g27 k 84 053 g 1.00
g02 1 79 @28 t 94 54 3 .84
g03 au 83 929 1 98 @55 t .99
g04 t 93  g30 d3 97 56 ) .86
g05 v 39 g3l A 98  g57 p .98
g06 1 93 @32 1 98 ¢58 1 .96

907 n 98 g3 o 96 ¢59 d3 100
g8 f 99 g4 s 97 g60 o .68
go9 ¢ 42 ¢35 1 77 g6l m  1.00
gl0 § 93 g36 o 92 g62 1 .99
g1l b 91 g37 p 94 g63 z .12
gl2 1 62 g38 o 79 ge4 p  1.00

913 1 89 g39 g 73 g5 e .97

gl4 f 96  g40 € 94 66 1 .73
915 g 90 g4l t 93  g67 ) .97
gl6 1 91 g42 .74 68 i) .62

)

gl7 3 29  ¢43 b 95 @69 I .99
g18 v 37 g44 & 26 g70 t 87
g19 s 98 @45 t 91 g71 @ .10
g20 p 98  g46 ) 97 g72 1 A7
921 el .60  g47 f 94  g73 I .97
922 d 88  ¢48 1 88 g74 f .96
g23 I 98  g49 ou 71 g75 D .98
g24 t 87  ¢g50 S 98 (76 n .92
925 1 49 g5l p 99  g77 t .83
g26 3 55 b2 A 94

220



English Speech Processing System in EFL Japanese Children

Appendix C~D (The Qualitative Part)

Appendix C1. The Word Selection for PA Instruction

The list of animal alphabet

a | alligator J | jaguar sh | sheep

b | bison k | kangaroo t | turtle

c | crab | | lion u | umbrella bird
ch | chimpanzee m | monkey v | vulture

d | donkey n | numbat w | wombat

e | elephant/emu o | owl X | X-ray tetra

f | flamingo p | peacock y | yak

g | giraffe / gorilla q | quail z | zebra

h | hippopotamus r | raccoon

I | impala s | squirrel
The list of action verbs

a | answer the question J | can I join you? s | sing together

b | bake a cake k | keep your promise t | taste food

c | close the door | | listen to music u | update information
d | dream a dream m | mail a letter VvV | visit someone

e | let’s end the class n | a napping time w | wash the dishes
f | Fly an airplane 0 | open the window X | relax in the bath
g | get some money p | paint the picture y | yawn

h | someone, help me! g | quit smoking Z | zoom up

i | imagine your future r | read a book
The list of loan words

No. 1 (for May 28™", 2015)

1| 7/%—Fh apartment house 1| A% Netherlands
2 | BV building 12 | a1 Omelet

3 | Lo H— calendar 13| NV Paris

4 %’\RT\K A= Tokyo Disneyland 4] = ba—a roller coaster

Z R S —

5| =x1¥F— energy 15 | ¥~ A »F | sandwich

6 | *¥— guitar 16 | 7v e television
7 | ~—F heart 17 | =2 =7 4 — A uniform

8 | 1 %—xv I |internet 18 | NL—AR— | volleyball

9 | km (= x—1+1) | kilometer 19 | "7 747 | volunteer
10 | A A K mail box 200 77 v IR fax (facsimile)
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No. 2 (for June 4™, 2015)

1 | ~wvvar apartme_nt_bundlng, 1| Ave—v message
condominium

2 | NhIr kv | badminton 12| 7V pudding

3| a—t— coffee 13| 7UF radio

4 | 73— ] department store 14 | v x> shirt

5| 7%—1h dessert 15| A T4 strike

6 | =L N—H— elevator, lift 16 | A—/3— supermarket

7 | B—<>r green pepper 17 | 77— table

8 | N — hamburger 18 | ~"=7 vanilla

9 | A&7 Italy 19| ¥ vitamin

10| ¥ Kilogram 20 | En= zero

No. 3 (for June 11th

1| 7LF— allergy 11 | 731 K part-time job

2 | B—L beer 12 | X+ k7R kL | plastic bottle

3| XY cabbage 13| ARy b robot

4 | RA Y Germany 14 | B—4&— sweater

5 | N2 hF handkerchief 15| V—t—v sausage

6 | RT L hotel 16 | 24~ = — L | schedule

7 1 4> F India 17| ~75— scarf

8 | rFxv/ ketchup 18| F47 v k ticket

9| /—F notebook 19| h—A b toast

10| F A4 %— night game 20| NA A Y violin

No. 4 (for June 18th

1 | =7r=v air conditioner 11| V%A 27 v recycle

2 | v bread 12 | 7% salad

3| 7UAFA Christmas 13| vy 77— shampoo

4 | vxn clown 14 | 7V v =z K | gas station

S [ I—m N Europe 15| 70—~ office worker

6 |27 glass 16 | # A towel

7 | R—2A hose 17 | A% — skiing

8 | ~Varyz— helicopter 18 | A F T buffet

9 | >2—2 Y—2i | cream puff 19 | AT +7 54 French fries

10 | 784 album 20| (&¥) V> ¥ | microwave
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Appendix C2. PA Instruction Class Planning in Grade 6 Academic Year (April 2015 to

February 2016)

During the class, story-based approach and CBA were employed as well as conducting
PA instruction. Basically vocabulary in the story and CBA was used for onset-coda
recognition. The boldfaced letters corresponding to the target sounds in words were
focused in tasks during the class.

The following abbreviated tasks/phonemic abilities:

LS = letter-sound association
PAW = PA worksheet

VL = vocabulary learning
AC = Alphabet card activity

The types of PA abilities: ID as identification, BL as blending, DL as deletion, and MO

as manipulate onset sounds.

Time Contrastive
Lel\slson Date duration PA instruction contents tPA sounds
0. (min.) ype +clusters
LS about a ~ z animals ID
PAW as review quiz in Grade
1 April 23 5 (onset: mice, sun, ball, ID
30th, 2015 wood, rice, down, hill, time,
hole, drop, and coda: wood,
thank, lunch)
2 %?ézgth’ 10 LS about loan words No.1 ID
LS about loan words No.2 ID -1/
3 June 4th, o5 VL (onset: persimmon, rice ID If1-Ih/
2015 ball, tree, sprout, seed, trade, Ibl-Ivi
family, village, greedy) clusters
LS about loan words No.3 ID -1/
PAW in the theme of ID If1-Ih/
“Photosynthesis system” IvI-Ibl
June 11th, ] .
4 2015 25 (onset: sun, sunlight, carbon
dioxide, water, roots, stem,
leaves, oxygen, flower, and
coda: sun, stem)
LS about loan words No.4 ID Ifl-Ih/
PAW from story vocabulary 1 | ID clusters
June 18th, A. big — pig — dig — fig — twig
5 2015 25 (onset)
B. crab — cram — crash (coda)
C. seed — feed — need — speed
(onset)
6 June 25th, 14 PAW from story vocabulary 2 | ID 1i-1/
2015 A. tree — free — gree — three If1-In/
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(onset)

B. leaf — lead — leak — lean
(coda)

C. new — few — stew — chew
(onset)

cluster

July 2nd,
2015

October
8th, 2015

12

PAW from song vocabulary 1
A. bar — car — jar — star
(onset)

B. all — ball — call —fall —
mall (onset)

C. hand — band — land — sand
— stand (onset)

[fl-Ih/
cluster

October
15th, 2015

25

PAW from song vocabulary 2
A. fun —sun — gun — bun —
run (onset)

B. fun — fan — fin (nucleus
vowels)

C. time — dime — lime (onset)
PAW in the theme of
“Photosynthesis system”
(onset: sun, sunlight, carbon
dioxide, water, roots, stem,
leaves, oxygen, flower, coda:
sun, stem)

ID
MO for

Ifl-Ih/
[al-1/

10

October
22nd,
2015

25

LS about action verbs

PAW from song vocabulary 3
A. cow — bow — now — how
(onset)

B. bed — bad — bud (nucleus)
C. nut — but — cut — shut
(onset)

PAW listening group activity
(onset: seed, sprout, leaves,
tree, flower, fruit, and coda:
seed, sprout, fruit)

ID
ID

[el-l&l-Ial
[fl-Ih/
[1-1]
consonant
cluster

11

October
29th, 2015

25

LS about action verbs

PAW from song vocabulary 4
A. make — bake — cake — lake
— snake (onset)

B. show — row — grow — snow
— slow (onset)

C. dream — cream — scream —

ID
ID
MO for

[1/-]
consonant
cluster
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stream (onset)

12

November
12th, 2015

14

PAW from story vocabulary 5
A. jar — bar — far — star
(onset)

B. test — west — best — chest
(onset)

C. fire — tire — wire — spire
(onset)

ID
MO for
Aand B

[fl-Ih/
-1/
consonant
cluster

13

December
3rd, 2015

13

PAW from story vocabulary 4
A. roof — room — root (coda)
B. bed — bet — beg — Ben —
Beth (coda)

[al-1l
Isl-1zl-1

14

January
21st, 2016

29

AC: cat — bat — fat — hat —
mat+met

pet — net — get — met

cap —map — lap — nap — tap
PAW: onset & rime: onset +
-ig, -ice, -eed

rime & coda: lea + f, d
nucleus vowels: bed, bad, bud

BL

lel-leel-Ial
[al-1/
Ifl-Ih/

15

January
28th, 2016

20

PAW as quiz (onset: stars,
seed, dream, figs, hand,
together, leaf, sprout, tree,
water, flower, light, and coda:
hand)

AC: can — fan —man — pan —
ran

sun — fun —run

big — pig — fig — wig

BL

lel-leel-Ial
[al-1l
Ifl-Ih/

consonant
cluster

16

The class was cancelled
because the researcher had the
flu.

17

February
20th, 2016

24

PAW as quiz (onset: fly, help,
relax, mail. sing, imagine,
visit, zoom, listen, update,
coda: help, visit, listen, wash,
and nucleus vowel: nap)

AC: fox — fax, pin — pen, mop
— map, cap — cup, and cat —
cut

Total
(min.)

309

= 40.6% of the total minutes
of class lesson (765 min.)
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Appendix C3. Fill-in-blank Worksheets (FBW)

Lesson No.1

2015 FFEET /AR 6 FARFEERBRO

4 A 30 BFEOREZmMY (IBLedVZAh Al OESE)

Class: NAME:

M . BEEZHEWTHTUIELLFAEANTAEL X D, HIEORFITIEEFEY Dbl
TIEHERVWOTETERZRTREZIRL THATIEI N,

1. 7.
i|cle o|lw|n
2. 8.
uin i1
3. 9.
a Il i|mle
4. 10.
0|0 ol |e
5.
ilcle 11,
| fu|n
6.
z | 12
t hjajn B
5 o|p
a b ¢c d e f g h i
j k I m n o p q r
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Lesson No. 4

2015 SL2/NFAR 6 AR

T DERSFHER#E 7Y > @ June 11th
NAME:

Ql: KEINEL TWDBHD -T2 (1~4)
Q2 : W OE Sy D4 ET (5~8)
Q3: COZHIH-»TEINI Z &2 (HAFET)

Photosynthesis system

SBD L L
1. un__ight
8. _ __ower
4. _ xygen
7. __eaves
6. _te

2. __arbon dioxide
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Lesson No.5
S/ N RN ERETRE) 6 4 2015 6 H 18 H
NAME:
A Crab & a Monkey % iEaRak@
Let's chant together!
Crab: Hurry up, hurry up, grow big, a persimmon seed;

come out a new sprout.

If you don't, I'll pinch youl
BRYDEEEZT6? (REOEFBOBRARLEETLZHNTCTOTN T 7y

FED D
XFEZBATANTHEL L I,)
A. B. C.
@ bli|g ® c|r|a|b @ s|e|e|d
l l l
@ i |g @lc |r |a ©® |e|e|d
l l !
® i |g c|ra @ |e|e|d
l l
@ i |g @ e e|d
!
® i |g
a b ¢c d e f g h i
Jj kK I m n o p q r
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Lesson No. 6

NAME:
A Crab & a Monkey FHHZHE)

Let's chant together!

Crab: Hurry up, hurry up, grow big, a persimmon seed!
Come out, a new sprout!

If you don't, I'll pinch you!

seed — sprout — leaf — {ree — fruit

BHDE | BBOZEEZXEZL? (REOEZZHNTCTOT V7 7Ry v &
NOHXFEEATANTAELL I,)

A. B. C.
Dlt|r|ele ®|1l|e|alf|®© nlelw
l l l
@ riele ® 1 |e|a elw
! l l
©) rfele @1 |e|a @ el w
! l l
@ riele | | e | a @ elw
a b ¢c d e f g h i
Jj kK I m n o p q r
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Lesson No. 8
SEE /N AN ERENEED 6 4 20154 10 H 8 H
NAME:

D We're all in this together

We're all in this together We're all in this together
Once we know And it shows

That we are When we stand

We're all_stars Hand in hand

And we see that Make our dreams come true

BODEEREATDL? (REOKFBORASLETZHVTTOTLVT 7Ry

FRND
NFEEZBAUTANTAHAELE D,)
A. B. C.
) alr ® all |l h|la|/n|d
l ! !
® alr ® al|l |l @ a|n|d
l ! !
©) alr @ al|l |l @ a|n|d
l ! !
@Dl s|t|alr all |l @ al/n|d
! !
©) all |l |® a/n|d
a b ¢ d e f g h i J
k I m n o p q r s t
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Lesson No. 9
SEE /NS ERENEED 6 AE 20154 10 H 15 H
NAME:

LEEEREE® We're all in this together

Together, together, together everyone
Together, together, come on lets have some fun
Together, were there for each other every time

Together together come on lets do this right

BODEEREATDL? (REOKFBORASLETZHVTTOT LT 7Ry

;§i$%%bﬁﬂhfﬁibl5d
A. B. C.
@ flun ® flun @t i mle
J | |
@ un @ f n © i|m|e
J | |
©) un f n @ i mle
J
@ un
l
® un
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Lesson No. 10 (October 22, 2015)
NAME:

A Crab & a Monkey

W @

Let's chant together! —‘ /Q\
A/ A —

Where are they in Monkey's house?
Where is the Chestnut? It's in (on / by / under) the ~.

G Chestnut In the bed
Needle ///"ZJ\( On the roof

e W - by the d

";( D asp y the door
Mortar In the water jar

é@_})__ Cow dung Under the fire

BODTFEEZEZT-H? (EDODBFZEWVWTCTDOTNVZ 7Ry FENDXF
ZRBATANTAELL D,)
A. B. C.

Dlclo|w ® b|le|d nlult

! ! !
) olw ® b d ® ult

! ! !
) olw @ b d @ ult

! !
@ olw @ ult
a b c d e f g h i J
k I m n o p q r s t
u \") w X Y Z
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Lesson No. 11
SEE /NN ERENEED 6 4 201542 10 H 29 H
NAME:

LEREEE® We're all in this together

We're all in this together We're all in this together
Once we know And it_shows

That we are When we stand

We're all stars Hand in hand

And we see that Make our dreams come true

RODEEEATD? (REDEFEOBHASLRKET ZHMNTTOT VT 7
v FRPOXFERBATANTHAEL L D,)

O |mjalkl|e ® s | hjojw @ |d|{r|je|la|/m
l | l

@ a kle @ |rjo|lw ® rielalm
l | l

©) alkle ® |rjlolw| ® rielalm
! l !

@ alkle ® olw/ @® rielalm
! l !

® al kle o|w

a b ¢ d e f g h i j Kk
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Lesson No. 12

NAME:

A Crab & a Monkey

11 H 12 H 3

@ Let's chant together!

Where are they in Monkey’s house?

Where is the Chestnut? It's in (on / by / under) the ~.
G Chestnut In the bed
Needle | = On the roof
R 50 Wasp — by the door
Mortar Jir*? In the water jar
&%

& | Cow dung’ Under the fire
RYDEEZRZTL? (REOEEFEEZBMWTTOT VT 7Ny FRML
XFZRBATANTHELEL I,)

A. C.
o) jla ®|c|h ©) flilrle
y y J
@ a ® s i|r|e
J y y
) a @ s @ i|r|e
J J y
@ a s ® ijr|e
a b d e f g h | j
I n o o q r 3 i
U ' X y

234




English Speech Processing System in EFL Japanese Children

Lesson No. 14

NAME:

A Crab & a Monkey # & SCFORMZG 1 H 21 HE i
h

a b C d e f g
k | m n o p q r s i
U \' W X y y 4

o

EEOHFE-TEIR-TTETNDEDN? (IBZNCAEND) |
(AT fEBEEDS T E B H372 2

I -ig
BHDE
( 1 ) S p m r + -ice =9 ?
w f b -eed
A |
©) ® ® @
o o
® ®
lea- fBb b OF
(2) + d f =92 ?
g |
©)
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(3) b

B AN ORE

+d
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The Words Used for Alphabet card activity (Lesson 14, 15, 17)

3 XFHGE (onset + rime)

The task was conducted in a pair.
Scatter alphabet cards on the desk (A to Z sequence if necessary)
T: pronounces sound of the letters of a word slowly. A pair of students make a

three-letter word.

catl bat fat hat mat+met

pet| net get met

cap map lap nap tap

can fan man pan ran

sun  fun run =difficult

big |pig fig wig

[E DA lREHR
seed feed
sprout

leaf

tree
flower
fruit

crab
monkey
fire

bed

water
wasp

Jjar

roof

door
chestnut
wasp

"

p=1t11)
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NEER/INFRE 6 AN ERENEED 2016
HO/MEHRY©@

NAME

155 o 1 iten o e Feachier and wite the word.

A win e A
ot R
S A -
| ;l bed )
N A s, L
— L o

{man  men

© pan  pen |

Ctan 0 ten |
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Lesson No.15

2015 FEErL/NER 6 EAEBERAE I L D

201641 H 288 FOMERY (X320 E8) TNfA7—AVIa—Tk
) oFE) O

Class: NAME:

M HEFECTHTRIELINFEINTHEL 2 5, BRFBEFRYICRESREEA,
FT. BCTETEREFRTIRFRL TAHA TSV,

1 7.
alr|s |l (e | a
2. 8.
ele|d rio|ju|t
3. 9.
rielalm e le
4 10.
1198 a|t|e|r
5 N 1
"I'.l e JI
a|n r\?'\ /, |l lo|w|e|r
0
6 12.
o/g|t h|le|r i|lg|h|t —y
(\g/
a b ¢ d e f g h i
Jj kI m n o p q r
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Lesson No.17

2015 EEVS/VER 6 EAEBRETRER T L O
20164E2H 20 0 FORMIMD (REEY)

Class: NAME:

M BEEECTHTEEENFEANTHEL 2 9, HERGEERY ICRESRLEA,
7. AT TERERTRFRL THTIEE VR,

1. 7.
| |y a
2. 8.
e | | i|s|i
3. 9.
el |a ol o
4 10,
a il i|s|t|e
B, 11,
i|nig p/dia|t| e
6 12,
i a|g|i|nje w|a
=
a b ¢c d e f g h i
j kI m n o p q r
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Appendix D1. The Comments from the HRT in Japanese Version.

1. The comments about what she told the participants when she let them wrote their
reflection notes in the third term. This comment was written in her mail on May 7%,
2016.

Question: Please tell me how you let the students write the reflection notes. How long
did they write?

B R IRY %i#’cﬂuﬂmlob VTREESTZE W, E bW O &

ST, FOLITFHEEBICEMLTENEELEN?2BRETLOEVIRY &
RN LENET-OTTN?

MRVIEY O TTN, SFETORVIEY 2 Ran0, EhitE Lz, 7itE
WZiE, £ BRMICELS X2IZEVE L, iz, BONWOLEEZ DD
X, EORF 2D, BIZHERTOND L9 o7=2Did, EAls b2 E
N, EREEEROIR, FARZIE?2RE, FLIEVWTRA~EFEWVELE,
DIV L2 HOREOFE (45 %) %)THA%éﬂ AR STV DRI

ENEFE L, FRCZH yEERIVEEFELE>TWERA, ) (201645 A 7
H)

2. The comments about her class management during English lessons. This comment

was written in her mail on May 7', 2016.

Question: | remember you often asked your students during English lessons to perform

the retelling story in front of the class. Why did you do that? Did you have any intention

for this?

B BEPICEILS AR BICAARDORITTELA? /PN TELLE L
Q

2&%@&9& e SNTWeONHA TS EEW, (I EMIZH 72D T

LXomn?

(BRI DRTTHERETHZLE T, BOIETETCWATE— L LEWEENRND
T, TETWDLEVHIFTHMNHE L, LIS AARDOEITL Y 2 I,
HORRETHAURDRITLR RS TNWDNE, DWTHETWSIRER FSIC
EWLTW@<T%WWﬂ5\%%ﬂﬁ%kﬁtho%%75%1%@Zt
WEWIE LTIt~ | (20164F5H7H)
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Appendix D2. The Excerpts in Japanese Version.

Excerpts 1

ID6: BIZHVIZITEZD LR TELTNE, E2DI1F, FLEZFARITITE
720,

ID7: 3GEDOE T, EHHLE2M00D LT 200 d Lo IlhoszirEmicHiL
TEHOHC, FBbN2TCLEY> Z LT,

ID 25: HFEDOE N E END LR o7m1F 8, BENOVEWHHEMETE 200,
ID71: 54FA & e N TOFEAIT 72> T, BIEEIRY D IEMEIZ /-T2 LD 728, 9558
ERETHRFOLEHEIND LEN -T2 S, TH, HAGESIEFS > TCLE
VY END D,

Excerpt 2.

ID73:aleDEWVFDENWRET. 9L TEXARU,

ID14: TV ARDIFRWVEKTH, r & 1Xated LI ENPNEEOLNR NG
HOPOELLIIToT,

Excerpt 3.

ID4: 1L rDREDENNETT DB,

ID50: RE 1 DHLRWWRLMND LI 572 VEBD LR WA E OB 200D
Thhrbd LI LiznTT,

ID9: 'L & RI OBLBWIHEERND L) 7iFE V) & b ©L
DWTELERE R EEA,

Excerpt 4.

ID82: [R] & TLJ 1%, AEDOOER LMD Lo 72F EEFETEWT
HLELEILS MR,

ID88: r & 1 MEWVNL, 0D LIl o7=m, ML FEHE EnelZzo
TLE D,

ID34: 1, tWNELELNZDIENZNTT, F1LE 941 T4 M)
DEDODHLRNBRENTND bR > TLEIZ LD T,

ID75: 54k Ot) T4+ () OLERDLDBWIFREED h—rDESTh
MWHE D720 E LT,

Excerpt 5.

ID66:ae E 0D HH L OMHLRNLEY ANOLWNWTWNWEDONETEDbND £4
o THIMDOFIZTENWSDOND L O £ LT,

ID92: £72ONH72VDIE, a b e DL RXOPRONRNZ & TT, FATATE
RLTHZATHELEDNL WA LT,

IDY0: | & r OXBNITED L DI -7=08, ae0 DFFIZ a & e DXBINEEL <
L, RAENTELIRETT, BAEDREETHROODOETXREITH I &N
2T,

ID3Lr& IO BERWERFLEDRF & LEXTHEEINS L2 IZo7id e, ake
L 1AR5Y/NAVIINEGr oV SVAIAN
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ID60: ... E7- 7 ICHRENTEE L, AL e DEWVWTT, RNy REAHFETEL
L. bad 72D bed 2 DI ED LGNS WTT, £, HEODS-TE-H
EEoTWAomnEHrhiz6, BEZ2b-o T2 E A,

Excerpt 6.

ID37:a b e L olTmEIBENLENI ZERHED TERU,

ID35:at e D RONBHEVOMPHLRNTT, al eDEINVE) LS-oTW
conE, bEFVREETERNETATLL,

ID71: fa] ZRETLHRHEL. AZBICH 0B THET DL ENbroTlz, £
D=, Tal & Tel & Tu) FIREELTWDADONZEBIVUTEWRDLND LD
2727, To) ITbnb7ewn,

Excerpt 7.

ID57: Ta) & Te] ORBIHTEDHLHIZRVEL, FELOMLLRNVEZAR
fa) & Tul OBEBRNTT,

ID91: TA] & TEJ . & TO) OEWRAEELFT VLo TWVERA, 72 TA)
& TEJ IZ7EWimnwTEaiFE, TA] & To) R TE] & TO) 72 EDEW
OB RNTT,

Excerpt 8.

ID1: HE I FIZHRoTLEIEIADBRPY EL, THELEAXZ T TE-T
LEIETANH - THFEOHEITR STV,

ID 34: ... CHLELEDZ T DI TLESTWVAANTIELLFETE T
ATARL Y= e S

ID52: .HEFENIZ DT A>T LESTD..

Excerpt 9.

ID75: JEFEA DX T LEZT, FERITEFEE LTAD Z IR E L TV T
CoivE L,

ID43: E9 LTH HABEBRORFIZR> T LES>TWEITNE, FEEAICE
(5L TWEEWTNDS 9Bz, BExEORFITESITFDL L I £ LT,
IDM<%$@%ETE$E@%%Ek%u@% DET DN THAT,
ID72: WEEDRE LN FZ T HHERETE IDIZLELFDOLDIE LN S Z &n
o Tz,

Excerpt 10.

ID61: FLAS, BMECTX 2 L 9o~ Z Lid, BREOBEN Lo, X éhb
KO FE LT, AR ELETERWEZAIX, HUIOF T, LERPEEE
N2V TcInNLHEbHEY I NLTnEZNEHNE L,

ID89: IHMDF LD DFEZE HDLRENANIHTELDN X L FEIHENH -
oo MPIDOEE T EZNZTHOFIZZDOE EOMBEEZRITMN TE 500 Lo
#of%ﬁoti_pkq%i%ﬁifbiﬁﬁ

ID4l: DT HEEZT20 7 A ABT-WCHTDIZITF->Z 5 kD Lo »
to%wa%Eztwﬁéwiitoi<ﬁm%&wo
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ID34: FH DL TF-DOEEIN LR E S T2 b DD B DIRD LT &l DL T E
WIRSCFEND, bbbk olzew L7, Th, £/, 1. r BNFEEEFENZ
HZEMBNTT,
ID11: O'% X 912 a,6,0,u, D BBV B RN, TR 7-l& &> Tae
MEHE L CRAT DY FTiE, 2fIEMCE o7 72H, alt e DHR
WA BRFE L 720,

Excerpt 11.

ID27: OO LFAXIFEAERE T Y o MIEMEET DL )12/ o72, 3D
LFEA_RDEHTIE, MLRWHELH T,

ID 17:... [R]. [L]. [C]. [KI®FELDLND LI T, LRVl A
STy BT, 7V MUEDLZENTEDL L DI o7z, T, HiEI—F
T, FIEEEDNSTZDERERDDE ) EL TEFIT, R H—F TR
TEEHA,

ID83: HFEDMME EAEDE I HEEO H 72 ) D)X NN TE 5 L9 1Tk o7,
TiLE, £77 a0 000 OEBWRBPICTEX 20D T, ZINFEEDONLRNVWE
D 1o, £, KAEDS O SEL WL, bad, bed DEVEITDHH AT
WHEEL Dvo 72 T9,

Excerpt 12.

ID82: R} & TLJ X, AEOOEREZLDLND L) o72F EEFITREIWT
HELELLS DB,

ID87: Rii&tb_D L, r & 1757, b vESTEDIFHMETELEIITRY
F Lz, BAEDPBREL WD LEEOODE TN o2 LT,

ID8: Ta] & ley & To) IIWEBEEOADEAZRTKAL TS, BTHXA
TEXAHL720FE LN Tr) & T 1ZATELERBIBTEERA,
ID76: LN HRNWEZATae DODOEENLLERWRDLMND L HIZL T, HD
FENRRENZ2 THhbhd L HIc Lz,

Excerpt 13.
ID85: AP OEZ A2 L AT . HHLHL I & TIEMT 25 EEN EN-T,

Excerpt 14.

ID43: H% LT o T HAEDEE LEASOREE TX HIETEST CTIEMIC
EOIENTELEIITRVE L,

ID98: FAIFEFEZFICH L7Z2VEE L= 95 Z &%, SHFAEDRFIZEE T ETFIC
ol b BWET, OORTERE, BEO LN RELE#RL T, HARFE-S
WELSRORNVWEIICHGFELFET Z N TEE L,

Except 15.
ID45: r & 1 DEFOEWVWRLILI SN, ETHEHINL1-7=TT,

Excerpt 16.
ID 15: JEFEDRVID LT 52 B2 5L ZAITRMIEZ ZS > Thbbnbi{ T
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DPNTERDPSTTE, BT TIKHELTNDLATZNWTOLETEDL X5
LW £ L,

ID74: ZiUEb 7 SAHD EF, SFALADHANT EF ol o TWVE
T, AETITEARTEFE IO £ L,

Excerpt 17.

ID97:2 2H. 3 2HD r OE DRI DON B 72U,

ID20: HMDOHF EEAFDOEDDRNY I —~vFLR2EI DL, FIHHE
EDHDNREL Y,

ID 53: DOV DHEFENpDEEHED p OBEDRH I AR RDIONEIZONE
TRinoTz,

ID 69: cup, cop, cap 72 ETHIH LKLV NFEILTH, FAED Lo NTid- &
DEBRDIENRTERNZ LICRMEE L,

ID 80:is 72 EHRGFEDHIZAND LTFDOZ L Z2IT > 953> THERA,

Excerpt 18.

ID53:1 E ROAEFEWEMNY ODREENGND LI oT=, BHIOETNa, u, o
DEEDEDHLNWRESIT D L DI oT,

ID 20: L & ROBEPNN 60 2 FHTlIbnbenolcid &, 3FMTITL &
ROBLEPORZNDHE TRV ELE, THLELEHFEFRBOLHY, BEAFOD
TDalerlMEl20NHLLTELNRZIDIELTEL ALY E LT,

ID 69: "Light", "Right"72 EOHIDDEFENMUTWNDE HEDDEWEGHARD Z L Hb
MmAHE 7D FE LT,

Excerpt 19.

ID36: DK ECOELRZNT- TCEITE alteDdDHLERVNRELTDLND
inoleTd.altel oDLENWHRDL LN TEE L r & LOBERNE

FIEEFETT, EP VST LT 7 _y hEWREDITILTEAHLII
7o TCTWE LT,

ID76: R & LOLBWIRELZHBL TRIKITOND L2/ o72, 72T E aeo0
Do lTbnd T e, ae XN EFTEOHME VO THEYoELNR->TLE
ST=MEDLMNDL LI L TNETZW, ZL T, bbb rne ZAlTae DHADE
ENHHLRNRMNE LI L T, HOENEANRLS Thbhbd Xz Lizu,

Excerpt 20.

ID42: CEXB X)o7z lid, 11 & Tr] O RONFEALELS RON
TEDH L9 oTz, [SHI RELS AEDI ST HIL, %hi@@ﬁw(%fm
enolz, TH 1) & Tr), IClH & TK) ZREDUTHFRIZIZFEAE XSG
Dizani,

ID 57: ﬁ%ﬁf%éiﬁ [l o7=Z 813, TL) & TR OBRWEHENY AT
TR THE LD TIEATE AN > TEE LT, £72. Ta) & Te) OXBIG
TEHEIICRVFELEE, btz A lal & Tul OBERNTT,
HEEOR )OO THTERIIMENE LN A2 DB £ LT,
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Excerpt 21.

ID 82: Tal Tb) Tc) DEZRLRNTHIEZDSHDHLTENTEWEITE LT E,
BRI BN ERNND L2720 7oy,

ID 31: EORETHIHELZMEIM > TEL Z LT, PV TE 5 L9127
STTNE, ZOHEOBWRNRONLRWEENRZ W E B o7,
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