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1. Introduction

Unlike written language, spoken language is often produced as a continuous stream of sounds, making it
challenging to understand a speaker if one is not accustomed to listening to natural speed of speech. This dif-
ficulty arises because, in natural speech, sounds often influence one another, making it difficult to distinguish
each sound, even when one knows the pronunciation of each word (Nakamura, 1997, p. 39). These connected
speech phenomena, known as sound changes, occur when neighboring sounds influence each other, resulting
in the connection and deletion of sounds.

Although there are exceptions, those who can produce certain sounds are more likely to be able to perceive
those sounds (Baghrahi et al., 2014, p. 208; Nakamura, 1997, p. 40). This theory is based on the “perception-
production loop”, which explains that the way individuals produce a certain sound results from the mental
registration of the sounds they have heard over time (Beddor, 2015, para 1). This means that if someone can
produce a particular sound, they are also able to perceive that sound registered in their mind.

Despite its importance in communication, Japanese English textbooks do not explicitly cover sound change,
and its instruction highly depends on the teacher (Ueda & Otsuka, 2014, p. 13). With limited time and
resources, teachers are required to effectively teach sound change to students; thus, it is paramount to identify
the types of sound change that are particularly challenging for Japanese students.

There are many interesting types of sound change across various languages, attracting the attention of
researchers. However, due to this large variety of sound changes, it has been challenging to compare and
analyze data on a consistent scale. To address this challenge, Yamagami (2023) systematically categorized
common phonetic sound changes into three hierarchical tree diagrams: assimilation (Figure 1), elision
(Figure 2), and linking (Figure 3). These diagrams are organized from broader to narrower categories, allow-

ing us to understand different types of sound change systematically and succinctly. Despite this advantage,
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some of these sound changes may remain theoretical, and whether they actually occur in daily conversation
remains unclear. Thus, it is also crucial to collect speech audio from native speakers to investigate the occur-
rences of these sound changes in natural speech.

This paper focuses specifically on elision among the three types of sound change discussed in Yamagami
(2023). Compared to assimilation and linking, elision is more likely to hinder listeners’ ability to catch and
process information. While assimilation and linking involve changes that alter or connect sounds, they do not
result in the disappearance of sounds. In contrast, elision involves the omission of sounds, which Crystal (2003,
p. 158) defines as the “omission of sounds in connected speech” (cited in Hasan, 2012, p. 454). This character-
istic of elision can impair learners’ ability to perceive and produce it. Additionally, Young Jr. (2015, p. 37)
explains that although elision exists in Japanese as well, it occurs for reasons different from those in English.
According to him, while elision in English serves to maintain the natural rhythm of speech, Japanese elision
arises from a preference for light syllables, where a single consonant is followed by a vowel (C+V). This differ-
ence may also affect Japanese learners’ ability to perceive and produce English elisions.

Building on the discussions above, this paper aims to: 1) investigate whether native speakers consistently
produce the sound changes documented in the literature, and 2) identify specific types of elision that pose chal-

lenges for Japanese English learners in production. The research questions are presented below.

1) To what extent do native speakers consistently produce elisions as documented in the literature?

2) Which types of elision pose challenges for Japanese learners of English in production?



A Comparison of Sound Change Production Between a Native English Speaker and Japanese University Students

[¢] +bilabial

'{ [t] assimilation }'-{ [t]+dental

- [e]+velar
= |d]+bilabial
place --!dlassimilation wt= |d|+dental
assimilation
= [d]+velar
—~  [n]+bilabial
~  [n]+dental
progressive -{ In] assimilation
assimilation [n]+velar
| ~Wmankar | [n]+labiodental
assimilation vowel
assimilation
= vocalization
voice L}
i de\'ncn.li:.ltionl = [t]+bilabial
- [¢] assimilaton | [c]+deneal |
[d]-+bilabial
i place _-||dlassimilstionll'-| |d]|+dental |
assimilation
-I | nl+bilabial
~ [n]+dental
regressive -{ [n] assimilation F
assimilation = [n]<velar
i [8] assimilation
manner ] et [n] +labicdental
assimilation u vowel
assimilation
siminion [ 1
'| Isl+1j] |
coalescent _
assimilation
lel+[jl
[d]+13]

Figure1. Tree diagram of assimilation classification
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2. Types of elision

This section will explore the types of elision which will be examined in this paper. In Yamagami (2023),
elision is classified into as many detailed branches as possible, down to the specific sounds involved in each
sound change. However, this paper focuses on five broader categories due to limitations in the available
stimuli: a) schwa elision, b) preceding consonant elision, ¢) preceding plosive consonant elision, d) post-
reduction elision, and e) t-elision in /VntV/ (where V refers to a vowel).

First, schwa elision refers to the omission of the schwa sound, identified as [o] in the IPA, making it inaudible.
For instance, the schwa [s] in the word fashion [fae fan] is often reduced and dropped, resulting in the pronun-
ciation [fee [n], especially in fast and casual speech. Figure 4 demonstrates the spectrogram of the word fashion

[fee/n] produced by a native speaker, showing the reduction and elision of [s].
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Figure 4. Spectrogram of fashion [fae[n] by a native speaker

Second, preceding consonant elision occurs when two identical consonants appear consecutively between two
words, as in kot tea [ha:t ti:], fop page [tap perdz], and so on. In this environment, the preceding consonant is
likely to be dropped, leaving only the following consonant. This leads to the pronunciations [ha ti:] and [ta
peids], respectively. Figure 5 shows the spectrogram of the word %ot tea [ha ti:] produced by a native speaker.
Here, the first [t] is dropped.
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Figure 5. Spectrogram of hot tea [ha ti:] by a native speaker

Third, preceding plosive consonant elision is observed when a plosive consonant is followed by another con-
sonant between two words. Examples of this include [Kk] and [f] in ask for [eesk fo:r], or [g] and [t] in jog to
[d3a:g tu:]. In such cases, the preceding plosive consonants [k] and [g] are likely to be dropped, leaving only
the following consonants [f] and [t]. These changes result in the pronunciations [aes fo:r] and [d3a tu:], respec-
tively. Figure 6 presents the spectrogram of the word ask for [aes fo:r] produced by a native speaker, with the
[k] sound omitted.
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Figure 6. Spectrogram of ask for [ees fo:r] by a native speaker

Fourth, post-reduction elision happens when sounds such as [h] and [d] are dropped following their reduc-
tion. These sounds are typically found in pronouns such as kim or them. When these pronouns appear in
speech, as in call him [ka:1 him] or tell them [tel dem], they tend to be weakened, eventually leading to the
elision of [h] or [8], resulting in pronunciations like [ka:l1 im] or [tel am]. Figure 7 shows the spectrogram of

call him [Kka:1 im] produced by a native speaker, where [h] is reduced and dropped.
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Figure 7. Spectrogram of call him [ka:lzm] by a native speaker

Finally, in General American (GA), t-elision in /VntV/ occurs when an [nt] cluster is positioned between two
vowels, as in center [senta-]. In this context, the [nt] cluster is influenced by the surrounding vowels, leading to
a change in pronunciation to [¢"r]. Progressive assimilation then takes place between these two sounds, with
[r] assimilating to the preceding nasalized ["], resulting in [("r"]. Consequently, the [t] becomes inaudible, and
center [sentp-] is pronounced as [sena-]. Figure 8 illustrates the spectrogram of the word center [sena-] produced

by a native speaker, where the [t] is assimilated and elided.
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Figure 8. Spectrogram of center [sena-] by a native speaker

3. Methodology

3.1. Participants
A native English speaker from Canada participated in this research to observe the occurrences of elision.

For comparison, ten Japanese university students, who are not majoring in English, were also selected. Five
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students have a B1 level according to the Common European Framework of Reference for Languages (CEFR),
while the other five have an Al level. Students from different CEFR levels were included in this research to

examine the differences among Japanese students based on their English proficiency.

3.2. Selection of stimuli

The present study focused on the five categories of potential elision environments in connected speech. For
each category, simple lexical items were carefully selected as experimental stimuli (e.g., certainly for schwa
elision, top pick for preceding consonant elision, look to for preceding plosive consonant elision, call him for
post-reduction elision, and center for t-elision in /VntV/). All target items were embedded within the carrier
sentence, “I'm reading  this time.” Speech samples were collected from the native English speaker and
Japanese learners of English, who read the carrier sentences aloud. To regulate the speech speed, the native
speaker participant was first recorded reading dummy and real samples, with instructions to speak faster than
their normal pace. The Japanese participants were then instructed to listen to the recorded audio of dummy
samples produced by the native speaker before performing the reading task at a similar speed. These produc-

tions were digitally recorded and analyzed acoustically using Praat software.

a. Schwa elision

In the following sections, the conditions and rationale for choosing the words presented in Tables 9 through
13 will be explained.

For schwa elision, three conditions were established: 1) [n] follows [2]; 2) each word contains 2 or 3 sylla-
bles; 3) the consonant preceding [] is equally represented by voiced and voiceless sounds. The first condition
ensures consistency across all words. The second condition examines the influence of the number of syllables

on the results. The third condition investigates the impact of voicing on the outcomes.

t+o+n 3 syllables cert(ai)nly d+a+n 3 syllables sudd(e)nly
2 syllables cert(ai)n 2 syllables sudd(e)n
k+s+n 3 syllables balc(o)ny g+o+n 3 syllables drag(o)ness
2 syllables bac(o)n 2 syllables drag(o)n
m+o+n 3 syllables comm(o)nly l+o+n 3 syllables col(o)ny
2 syllables comm(o)n 2 syllables poll(e)n
p+a+n 3 syllables op(e)ning [+o+n 3 syllables nat(io)nal
2 syllables op(e)n 2 syllables fash(io)n

Table 9. Word items for schwa elision

b. Preceding consonant elision

Three conditions were set for preceding consonant elision: 1) each word contains one syllable; 2) the rele-
vant consonants are either bilabial or alveolar; and 3) each group (bilabial and alveolar) includes consonants
with the same place of articulation but different voicing (voiced/voiceless). The first condition ensures unifor-
mity in the number of syllables across all words. The second condition investigates differences in production
between consonants with the same manner of articulation but different places of articulation. Finally, the third

condition examines patterns of consonant elision between voiced and voiceless consonants.
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. /p/+/p/ to(p) pick to(p) page
Bilabial
/b/+/b/ we(b) belt we(b) book
Jt/+/t/ ho(t) take ho(t) tea
Alveolar .
/d/+/d/ foo(d) day foo(d) drive

Table 10. Word items for preceding consonant elision

c. Preceding plosive consonant elision

For preceding plosive consonant elision, three conditions were considered: 1) each word contains one syl-
lable; 2) the preceding plosive consonants are either voiced or voiceless; and 3) the following consonants are
either plosives or fricatives. The first condition ensures consistency across all stimuli, while the second and
third conditions aim to clarify whether voicing and the manner of articulation influence the realizations of

elision.

/K/+/t/ loo(k) to as(k) to
/g/+/t/ hu(g) to jo(g) to
/Kk/+/f/ loo(k) for as(k) for
/g/+/t/ hu(g) for jo(g) for

Table 11. Word items for preceding plosive elision

d. Post-reduction elision

The stimuli for post-elision are based on three conditions: 1) each word consists of one syllable, 2) the first
word is either call or tell, and 3) the following word is either Zim or them. The first condition ensures consis-
tency across all words, while the second and third conditions focus on words where this type of elision com-

monly occurs (Katayama et al., 1996, p. 127).

/N/+/b/
N/+/d/

Table 12. Word items for post-reduction elision

call (h)im
call (th)em

tell (h)im
tell (th)em

e. T-elision in /VntV/

Three conditions were set for t-elision in /VntV/: 1) all words contain two syllables; 2) [t] appears in either /
nter/ or /nty/; and 3) the vowels preceding [n] are either [¢] or [av]. The first condition ensures consistency
across all stimuli, while the second and third conditions examine the influence of surrounding environments
and neighboring sounds on the occurrence of [t] elision. /nter/ and /nty/ are common environments for this
type of elision, and [¢] and [aws] were selected because they meet the strict conditions outlined above, despite

the limited number of available words.

nter cen(t)er coun(t)er
nty plen(t)y

Table 13. Word items for t-elision in /VntV/

coun(t)y
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3.3. Methods

The study employed non-parametric statistical methods to analyze between-group differences in elision pro-
duction. The test was chosen because it is suitable for comparing three or more independent groups, particu-
larly when the sample size is not large (Liu, 2015, p. 7). The traditional ANOVA assumes a normal distribution
of data and equal variances across groups, which can lead to inaccurate results (Hecke, 2012, p. 2). Thus, the
Kruskal-Wallis test is appropriate for the present study because the groups are independent, and the data are
assumed not to show a normal distribution. In this study, a p-value of less than 0.05 was regarded as indicating
significant differences.

Post-hoc analyses were conducted using Dunn’s test to identify specific between-group differences (Dinno,
2015, p. 294). The p-value was adjusted using the Bonferroni method to minimize the risk of Type I error (false
positives) when performing multiple statistical tests (Armstrong, 2014, p. 502).

4. Results

This section will provide the results on: 1) how the three groups differed in the occurrence of elisions, and

2) which types of elision were easier or more challenging for the Japanese participants.

a. Schwa elision
Table 14 shows the number of elision occurrences of the three groups. Out of 16 instances, the native
speaker produced five schwa elisions. The B1 group showed a wider range, from 0 to 6 occurrences, while

individuals in the A1 group exhibited similar patterns within their group.

Level Participant Iﬂﬁ;ﬁ?

Native 5

Japanese A 4

Japanese I 6

B1 Japanese R 3
Japanese S 0

Japanese B 0

Japanese O 2

Japanese H 2

Al Japanese K 2
Japanese D 2

Japanese N 2

Table 14. Number of schwa elision occurrences

Figure 15 shows the comparison of successful schwa elisions among the native speaker, Al learners, and B1
learners, while Table 16 presents their basic statistics. The Kruskal-Wallis test revealed a statistically signifi-
cant difference between the groups (H(2) = 8.12, p = .017) with a large effect size (r = .742). Follow-up Dunn’s
tests with Bonferroni correction for multiple comparisons showed a hierarchical pattern of schwa elision
ability. The native speaker demonstrated the highest number of schwa elisions (five elisions), which was sig-
nificantly different from Al learners (p = .007) with a large effect size (r = .531). The difference between the

native speaker and B1 learners (p = .047) showed a medium-to-large effect size (r = .371), though it was
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marginally significant after Bonferroni correction. B1 learners also performed significantly better than Al

learners (p = .035), with a medium-to-large effect size (r = .396).

Number of Successful Deletions

Native B1 Al
Proficiency Level

Figure 15. Comparison of successful schwa elisions among the native speaker,
B1 learners, and A1 learners

Native B1 Al
Mean 5 2.6 2
Median 5 3 2
Standard Deviation |- 2.608 0
Minimum 5 0 2
Maximum 5 6 2
Count 1 5 5

Table 16. Basic statistics of schwa elision occurrences

Differences in schwa occurrences between two-syllable and three-syllable words were examined using the
Kruskal-Wallis test across the three groups. Figure 17 illustrates the schwa elision rates in two-syllable words.
The results indicated no statistically significant differences among the groups, H(2) = 4.897, p = .086. Despite
the lack of statistical significance, the effect sizes suggested practically meaningful differences between the
native speaker and learners. Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons
revealed no statistically significant pairwise differences between the native speaker and B1 learners (p = .139),
the native speaker and Al learners (p = .102), or B1 and A1 learners (p = 1.000). However, effect size calcula-
tions provided additional insights into the practical significance of these differences. The comparison between
the native speaker and Al learners showed a medium effect size (r = .262), as did the comparison between the
native speaker and B1 learners (r = .247). In contrast, the difference between B1 and Al learners showed a

negligible effect size (r = .042).
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Figure 17. Schwa elision rates in two-syllable words

Figure 18 shows the schwa elision rates in three-syllable words. The Kruskal-Wallis test showed no statisti-
cally significant differences among the groups, H(2) = 0.368, p = .832. The effect sizes for all comparisons
were notably small, suggesting minimal practical differences between the groups in their elision patterns for
three-syllable words. Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons confirmed
the absence of significant differences between any pair of groups (all p-values = 1.000). Effect size calculations
further supported these findings, with small effect sizes observed between the native speaker and B1 learners
(r = .082), the native speaker and Al learners (r = .108), and a negligible effect size between B1 and Al learn-
ers (r =.033).

While medium differences were observed between the native speaker and Al learners, as well as between
the native speaker and B1 learners in three-syllable words, these differences were small in two-syllable words.
Although not statistically significant, these findings suggest that Japanese students are more capable of pro-

ducing schwa elision similar to the native speaker in three-syllable words than in two-syllable words.
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Figure 18. Schwa elision rates in three-syllable words
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The differences in schwa elision rates in voiceless consonant + schwa contexts and voiced consonant +
schwa contexts among the three groups were also examined using the Kruskal-Wallis test. Figure 19 presents
the schwa elision rates in voiceless consonant + schwa contexts. The Kruskal-Wallis test revealed a significant
difference between groups (H(2) = 6.82, p = .033). Follow-up Dunn’s tests with Bonferroni correction showed
that the native speaker’s performance was significantly different from that of Al learners (p = .013, r = .386)
and B1 learners (p = .024, r = .354), with medium effect sizes in both comparisons. No significant difference
was found between B1 and Al learners (p = 1.000, r = .035), with a negligible effect size.
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Figure 19. Schwa elision rates in voiceless consonant + schwa contexts

Figure 20 illustrates the schwa elision rates in voiced consonant + schwa contexts. The Kruskal-Wallis test
revealed significant differences between the groups (H(2) = 7.94, p = .019). Dunn’s tests with Bonferroni cor-
rection showed that the native speaker’s performance was significantly higher than that of both A1l learners (p
=.010, r = .398) and B1 learners (p = .018, r = .370), with medium effect sizes in both comparisons. No signifi-
cant difference was found between B1 and Al learners (p = 1.000), with a negligible effect size (r = .031).

Regarding the differences based on the voicing of the preceding consonant, Japanese students exhibited

similar rates of elision in both voiceless consonant + schwa and voiced consonant + schwa contexts.
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Figure 20. Schwa elision rates in voiced consonant + schwa contexts
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b. Preceding consonant elision
Table 21 shows the number of preceding consonant elision occurrences of the three groups. Out of eight
instances, the native speaker produced consonant elisions in all cases. The B1 and A1l groups also exhibited a

reasonable number of elisions, with some participants producing as many elisions as the native speaker.

Level Participant Eél(l)ilg?

Native 8

Japanese A 7

Japanese | 8

B1 Japanese R 3
Japanese S 5

Japanese B 8

Japanese O 8

Japanese H 6

Al Japanese K 5
Japanese D 7

Japanese N 5

Table 21. Number of occurrences of preceding consonant elision

Figure 22 shows the comparison of successful preceding consonant elisions among the native speaker, Al
learners, and B1 learners, while Table 23 presents their basic statistics. The Kruskal-Wallis test revealed no
statistically significant differences between the groups (H(2) = 1.83, p = .401), despite a medium effect size (r
= .384). Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons showed no significant
differences between any pair of groups: native speaker vs. B1 learners (p = .342, r = .227), native speaker vs.
Al learners (p = .342, r = .227), and B1 vs. Al learners (p = 1.000, r = .000). The effect sizes for the compari-
sons involving the native speaker and the learner groups were small to medium (r = .227), while the compari-
son between the two learner groups showed no effect (r = .000), reflecting their identical mean performance
(both M = 6.2).

e

Number of Successful Deletions

B1 Al
Proficiency Level

Figure 22. Comparison of successful preceding consonant elisions among the
native speaker, B1 learners, and A1 learners
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Native B1 Al
Mean 8 6.2 6.2
Median 8 7 6
Standard Deviation |- 2.168 1.304
Minimum 8 3 5
Maximum 8 8 8
Count 1 5 5

15

Table 23. Basic statistics of occurrences of preceding consonant elision

Next, the Kruskal-Wallis test was conducted to observe the different realizations of preceding consonant
elision in bilabial and alveolar consonant sequences across the three groups. Figure 24 illustrates the elision
rates in bilabial + bilabial and alveolar + alveolar contexts.

For bilabial + bilabial contexts, the results indicated no statistically significant differences, H(2) = 1.750, p =
.417. Effect sizes were calculated to assess the practical significance of group differences. Follow-up Dunn’s
tests with Bonferroni correction for multiple comparisons confirmed the absence of significant differences

between any pair of groups (all p-values > .05). Effect size calculations revealed small to medium effects

between the native speaker and B1 learners (r = .277), the native speaker and Al learners (r = .236), and a
.054).

For alveolar + alveolar contexts, the Kruskal-Wallis test also indicated no statistically significant differences,

negligible effect between B1 and A1 learners (r

H(2) = 1.233, p = .540. Effect sizes were calculated to assess the practical significance of group differences.
Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons confirmed the absence of signifi-
cant differences between any pair of groups (all p-values = 1.000). Effect size calculations revealed small to
medium effects between the native speaker and B1 learners (r = .236), the native speaker and Al learners (r
=.189), and a negligible effect between B1 and A1 learners (r = .058).

The practical differences among the three groups in both bilabial and alveolar consonant sequences fol-
lowed similar patterns. This suggests that the Japanese learner groups produce preceding consonant elision

with similar frequencies in these two environments.
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Figure 24. Elision rates in bilabial consonant sequences (left) and alveolar consonant sequences (right)

The differences between voiceless and voiced consonant sequences were also examined using the Kruskal-
Wallis test (Figure 25). For voiceless + voiceless contexts, the results indicated no statistically significant dif-
ferences, H(2) = 0.857, p = .651. Effect sizes were calculated to assess the practical significance of group
differences. Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons confirmed the

absence of significant differences between any pair of groups (all p-values = 1.000). Effect size calculations
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revealed small effects between the native speaker and B1 learners (r = .183) and between the native speaker
and Al learners (r = .183), and no effect between B1 and Al learners (r = .000).

In contrast, for voiced + voiced contexts, the Kruskal-Wallis test indicated statistically significant differ-
ences, H(2) = 6.124, p = .047. Effect sizes were calculated to assess the practical significance of group differ-
ences. Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons revealed significant
differences between the native speaker and B1 learners (p = .041), while differences between the native
speaker and Al learners (p = .156) and the differences between B1 and Al learners (p = .223) were not statisti-
cally significant. Effect size calculations showed large effects between the native speaker and B1 learners (r =
.456), a medium effect between the native speaker and Al learners (r = .289), and a small to medium effect
between B1 and Al learners (r = .200).

This comparison suggests that the two Japanese groups produce preceding consonant elision more fre-
quently in voiceless + voiceless contexts than in voiced + voiced contexts, with the B1 group showing a statisti-

cal difference and the Al group showing a practical difference.
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Figure 25. Elision rates in voiceless + voiceless (left) and voiced + voiced (right)

c. Preceding plosive consonant elision
Table 26 shows the number of occurrences of preceding plosive consonant elision of the three groups. Out
of eight instances, the native speaker exhibited five consonant elisions. Participants from the B1 and Al groups

demonstrated varying rates of elision.

Elision

Level Participant
count

[$)]

Native

Japanese A
Japanese [
B1 Japanese R
Japanese S

Japanese B

Japanese O
Japanese H
Al Japanese K

Japanese D

_ O = Ul DO O = A~ O

Japanese N

Table 26. Number of occurrences of preceding plosive consonant elision
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Figure 27 shows the comparison of successful preceding plosive consonant elisions among the native
speaker, Al learners, and B1 learners, while Table 28 presents their basic statistics. The Kruskal-Wallis test
revealed a statistically significant difference between the groups (H(2) = 6.94, p = .031), with a large effect size
(r = .502). Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons showed that the native
speaker’s performance (5 elisions) was significantly different from that of the B1 learners (p = .022), with a
medium-to-large effect size (r = .459). The difference between the native speaker and Al learners was not sta-
tistically significant but showed a trend toward significance (p = .051), with a medium effect size (r=.397). No

significant difference was found between B1 and Al learners (p = 1.000), with a negligible effect size (r = .062).

Number of Successful Deletions

Native B1 Al
Proficiency Level

Figure 27. Comparison of successful preceding plosive consonant elisions
among the native speaker, B1 learners, and A1 learners

Native B1 Al
Mean 5 1 1.8
Median 5 0 1
Standard Deviation |- 1.732 1.924
Minimum 5 0 0
Maximum 5 4 5
Count 1 5 5

Table 28. Basic statistics of occurrences of preceding plosive consonant elision

The differences between voiceless + voiceless and voiced + voiceless contexts were analyzed using the
Kruskal-Wallis test to observe the realization rates among the three groups (Figure 29). For the voiceless +
voiceless context, the results indicated statistically significant differences, H(2) = 8.952, p = .011. Effect sizes
were calculated to assess the practical significance of group differences. Follow-up Dunn’s tests with
Bonferroni correction for multiple comparisons revealed significant differences between the native speaker
and B1 learners (p = .009), and between the native speaker and Al learners (p = .023), while no statistically
significant difference was found between B1 and Al learners (p = 1.000). Effect size calculations revealed
large effects between the native speaker and B1 learners (r = .548), the native speaker and Al learners (r =
.471), and a small effect between B1 and Al learners (r = .071).

On the other hand, for voiced + voiceless contexts, the results indicated no statistically significant
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differences, H(2) = 2.458, p = .293. Effect sizes were calculated to assess the practical significance of group
differences. Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons showed no significant
differences between any pair of groups (all p-values > .05). Effect size calculations revealed medium effects
between the native speaker and B1 learners (r = .316), a small to medium effect between the native speaker
and Al learners (r = .224), and a small effect between B1 and Al learners (r = .122).

These results suggest that Japanese students produce preceding consonant elision more similarly to the

native speaker in voiced + voiceless contexts than in voiceless + voiceless contexts.

10 10
08 T 08

5 3

[
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[ = c
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g B

504 S04

@O @

4 iz T
02 == 02 -T= €L

I%‘ T T
00 00
Native B1 A1 Native B Al

Figure 29. Elision rates of voiceless + voiceless (left) and voiced + voiceless (right)

The differences in elision occurrences between plosive + plosive and plosive + fricative contexts were also
examined (Figure 30). For the plosive + plosive contexts, the Kruskal-Wallis test indicated statistically signifi-
cant differences, H(2) = 15.327, p < .001. Effect sizes were calculated to assess the practical significance of
group differences. Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons revealed sig-
nificant differences between the native speaker and B1 learners (p < .001), and between the native speaker and
Al learners (p = .002). The difference between B1 and Al learners was not statistically significant (p = .682).
Effect size calculations revealed very large effects between the native speaker and B1 learners (r = .745), the
native speaker and Al learners (r = .632), and a small effect between B1 and Al learners (r = .183).

On the other hand, for the plosive + fricative contexts, the Kruskal-Wallis test showed no statistically signifi-
cant differences, H(2) = 0.687, p = .709. Effect sizes were calculated to assess the practical significance of
group differences. Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons confirmed the
absence of significant differences between any pair of groups (all p-values > .05). Effect size calculations
revealed small effects between the native speaker and B1 learners (r = .122), no effect between the native
speaker and Al learners (r = .000), and a small effect between B1 and Al learners (r = .122).

The results suggest that Japanese students produce preceding consonant elision more frequently in plosive

+ fricative contexts than in plosive + plosive contexts.
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Figure 30. Elision rates of plosive + plosive (left) and plosive + fricative (right)

d. Post-reduction elision
Table 31 shows the number of post-reduction elision occurrences of the three groups. While the native
speaker exhibited three elisions out of four instances, no participants from the B1 and Al groups produced

elisions in this environment.

Elision

Level Participant
count

w

Native

Japanese A
Japanese I
B1 Japanese R
Japanese S
Japanese B

Japanese O
Japanese H
Al Japanese K

SO O O oo o o o o

Japanese D

o

Japanese N

Table 31. Number of occurrences of post-reduction elision

Figure 32 shows the comparison of successful post-reduction elisions among the native speaker, Al learn-
ers, and B1 learners, while Table 33 presents their basic statistics. The Kruskal-Wallis test revealed a highly
significant difference between the groups (H(2) = 20.00, p < .001) with a large effect size (r = .853). Follow-up
Dunn’s tests with Bonferroni correction for multiple comparisons showed that the native speaker’s perfor-
mance (3 deletions) was significantly different from both B1 learners (p < .001, r = .592) and Al learners (p <
.001, r = .592), with large effect sizes in both comparisons. There was no difference between B1 and Al learn-

ers (p = 1.000, r = .000) as neither group achieved any successful deletions.
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w

Number of Successful Deletions
L]

Native B1 Al
Proficiency Level

Figure 32. Comparison of successful post-reduction elisions among the native
speaker, B1 learners, and A1 learners

Native B1 Al
Mean 3
Median 3
Standard Deviation |- - -
Minimum 3 0 0
Maximum 3 0 0
Count 1 5 5

Table 33. Basic statistics of occurrences of post-reduction elision

The differences in h-elision and d-elision occurrences among the three groups were examined (Figure 34).
For h-elision, the Kruskal-Wallis test indicated statistically significant differences, H(2) = 20.000, p < .001.
Effect sizes were calculated to assess the practical significance of the group differences. Follow-up Dunn’s
tests with Bonferroni correction for multiple comparisons revealed significant differences between the native
speaker and B1 learners (p < .001), as well as between the native speaker and Al learners (p < .001). No sig-
nificant difference was found between B1 and Al learners (p = 1.000), as both groups showed identical (zero)
performance. Effect size calculations revealed perfect effects between the native speaker and both learner
groups (r = 1.000 for both comparisons), while no effect was observed between B1 and Al learners (r = .000).

Statistically significant differences were also found for d-elision among the three groups, H(2) = 10.000, p =
.007. Effect sizes were calculated to assess the practical significance of group differences. Follow-up Dunn’s
tests with Bonferroni correction for multiple comparisons revealed significant differences between the native
speaker and B1 learners (p = .004), as well as between the native speaker and Al learners (p = .004). No sig-
nificant difference was found between B1 and Al learners (p = 1.000), as both groups showed identical (zero)
performance. Effect size calculations revealed large effects between the native speaker and both learner

groups (r = .707 for both comparisons), while no effect was observed between B1 and Al learners (r = .000).
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Figure 34. Elision rates of h-elision (left) and 8-elision (right)

e. T-Elision in /VntV/
Table 35 shows the number of t-elision occurrences of the three groups in /VntV/ environments. Similar to
post-reduction elision, the native speaker exhibited three elisions out of four instances, while no participants

from the B1 or Al groups produced elisions in this environment.

. Elision
Level Participant
count

Native

Japanese A

w

Japanese [
B1 Japanese R
Japanese S
Japanese B

Japanese O
Japanese H
Al Japanese K

Japanese D

O O O O OO O O O O

Japanese N

Table 35. Number of occurrences of t-elision in /VntV/

Figure 36 shows the comparison of successful t-elisions in /VntV/ contexts, while Table 37 presents their
basic statistics. The Kruskal-Wallis test revealed a highly significant difference between the groups, H(2) =
20.00, p < .001, with a large effect size (r = .853). Follow-up Dunn’s tests with Bonferroni correction for mul-
tiple comparisons showed that the native speaker’s performance (3 elisions) was significantly different from
both B1 learners (p < .001, r = .592) and Al learners (p < .001, r = .592), with large effect sizes in both com-
parisons. No significant difference was found between B1 and Al learners (p = 1.000, r = .000) as neither

group produced any elisions.
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w

Number of Successful Deletions
L]

Native B1 Al
Proficiency Level

Figure 36. Comparison of successful t-elisions in /VntV/ contexts among the
native speaker, B1 learners, and A1 learners

Native B1 Al
Mean 3
Median 3
Standard Deviation |- - .
Minimum 3 0 0
Maximum 3 0 0
Count 1 5 5

Table 37. Basic statistics of occurrences of t-elision in /VntV/

The occurrences of elision in contexts of /nter/ and /nty/ were examined using the Kruskal-Wallis test
(Figure 38). For the /nter/ contexts, the results indicated statistically significant differences, H(2) = 20.000, p
< .001. Effect sizes were calculated to assess the practical significance of group differences.Follow-up Dunn’s
tests with Bonferroni correction for multiple comparisons revealed significant differences between the native
speaker and B1 learners (p < .001), as well as between the native speaker and Al learners (p < .001). No sig-
nificant difference was found between the B1 and Al learners (p = 1.000), as both groups showed identical
(zero) performance. Effect size calculations revealed perfect effects between the native speaker and both
learner groups (r = 1.000 for both comparisons), while no effect was observed between B1 and Al learners (r
=.000).

For the /nty/ context, the Kruskal-Wallis test also revealed statistically significant differences, H(2) =
10.000, p = .007. Effect sizes were calculated to assess the practical significance of group differences.
Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons showed significant differences
between the native speaker and B1 learners (p = .004), as well as between the native speaker and Al learners
(p = .004). No significant difference was found between the B1 and Al learners (p = 1.000), as both groups
exhibited identical (zero) performance. Effect size calculations indicated large effects between the native
speaker and both learner groups (r = .707 for both comparisons), while no effect was observed between B1
and Al learners (r = .000).



A Comparison of Sound Change Production Between a Native English Speaker and Japanese University Students 23

10 1.0
08 0.8 T
(4] @
© ©
4 i
c 06 c 06
S S
© ©
N4 Nos
(] L1v]
4 4
0.2 0.2 1
0.0 0.0
Native B1 A1 Native B1 A1

Figure 38. Elision rates in /nter/ (left) and /nty/ (right) contexts

Another examination was conducted to investigate differences in elision occurrences in [ent] and [avnt]
sequences (Figure 39). For the [ent] sequence, the Kruskal-Wallis test revealed statistically significant differ-
ences, H(2) = 10.000, p = .007. Effect sizes were calculated to assess the practical significance of group differ-
ences. Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons showed significant
differences between the native speaker and B1 learners (p = .004), as well as between the native speaker and
Al learners (p = .004). No significant difference was found between B1 and Al learners (p = 1.000), as both
groups showed identical (zero) performance. Effect size calculations revealed large effects between the native
speaker and both learner groups (r = .707 for both comparisons), while no effect between B1 and Al learners
(r =.000).

For the [avnt] sequence, the Kruskal-Wallis test also showed statistically significant differences, H(2) =
20.000, p < .001. Effect sizes were calculated to assess the practical significance of group differences.
Follow-up Dunn’s tests with Bonferroni correction for multiple comparisons revealed significant differences
between the native speaker and B1 learners (p < .001), as well as between the native speaker and Al learners
(p < .001). No significant difference was found between B1 and A1 learners (p = 1.000), as both groups exhib-
ited identical (zero) performance. Effect size calculations revealed perfect effects between the native speaker

and both learner groups (r = 1.000 for both comparisons), while no effect was observed between B1 and Al

learners (r = .000).
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Figure 39. Elision rates in /nter/ (left) and /nty/ (right) contexts
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The following is the summary of the results.

1. Overall, native speakers do not necessarily elide schwas, and the frequency of different types of elisions

varies, with some types of elision occurring more frequently than others.

a. Schwa elision
2. There was a statistically significant difference in the overall realization of schwa elision between the native
speaker, B1 learners, and Al learners, with the B1 group performing significantly better than the Al
group.
3. Japanese students were more likely to elide schwa in three-syllable words than in two-syllable words at a
practical level.
4. Japanese students showed similar performance in producing schwa elision in both voiceless consonant +

schwa and voiced consonant + schwa contexts.

b. Preceding consonant elision
5. There were no statistically significant differences in the overall production of preceding consonant elision
among the three groups, with the two Japanese student groups exhibiting identical performance.
6. Japanese students showed a similar pattern of preceding consonant elision in bilabial + bilabial and alveo-
lar + alveolar contexts.
7. Japanese students produce preceding consonant elision more frequently in voiceless + voiceless contexts
than in voiced + voiced contexts, with the B1 group showing a statistically significant difference and the

Al group showing a practical difference.

c. Preceding plosive consonant elision
8. There was a statistically significant difference in the overall realization of preceding plosive consonant
elision across the three groups.
9. Japanese students performed plosive consonant elision better in voiced + voiceless contexts than in voice-
less + voiceless contexts.
10. Japanese students produced elision more frequently in plosive + fricative contexts than in plosive +

plosive contexts.

d. Post-reduction elision
11. There was a significant difference in the overall occurrences of post-reduction elision between the native
speaker and the two Japanese groups.
12. Japanese students from both proficiency levels exhibited no post-reduction elision, regardless of the con-

sonants expected to elide.

e. T-elision in /VntV/
13. There was a significant difference in the overall production of t-elision in /VntV/environment between the
native speaker and the two Japanese groups.
14. Japanese students from both proficiency levels did not exhibit t-elision in /VntV/environment, regardless

of the context in which t-elision occurs or the vowels preceding [nt].
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5. Discussion

The findings of this study have several important implications for understanding elision patterns in English
and their pedagogical applications. Result 1 provides valuable insights into sound change research. While
various types of elisions are documented in the existing literature, native speakers are likely to produce differ-
ent types of sound changes with varying frequencies. This suggests that English learners could benefit from
focusing on the elisions most frequently produced by native speakers, leading to more effective and efficient
learning.

Results 2, 5, 8, 11, and 13 indicate that Japanese students have difficulty producing certain types of elisions,
while they can produce other types of elision as frequently as the native speaker. For example, Japanese stu-
dents produce schwa elision, preceding plosive consonant elision, post-reduction elision, and t-elision in /VntV/
much less frequently than the native speaker. On the other hand, they can perform preceding consonant
elision at a similar level to that of the native speaker. Students should particularly focus on practicing post-
reduction elision and t-elision in /VntV/ context, as indicated by Results 12 and 14, which highlight a gap in the
production of elision in these contexts. Although t-elision in /VntV/ is a feature commonly found in American
and Canadian English, most Japanese English learners are taught American English in public education, so it
is one of the types of sound change they can acquire. The significant gaps in the realization of post-reduction
elision and t-elision in /VntV/ between the native speaker and the Japanese participants suggest that the stu-
dents may not be fully aware of the sound changes expected to happen during speech production, whereas
native speakers exhibit a high frequency of these elisions.

This paper explored not only the differences in elision types but also those based on more detailed contexts.
In schwa elision, Japanese students find it easier to elide schwa in three-syllable words compared to two-sylla-
ble words (Results 3). For preceding consonant elision, they are more likely to realize elision in voiceless +
voiceless contexts than in voiced + voiced contexts (Result 7). Similarly, for preceding plosive consonant
elision, Japanese students elide the preceding consonants more frequently in voiced + voiceless contexts than
in voiceless + voiceless contexts (Result 9), and more frequently in plosive + fricative contexts than in plosive
+ plosive contexts (Result 10). These findings suggest that teachers should focus on the more challenging
contexts where elision occurs when teaching their students the production and perception of elision.

To address the production gap between native speakers and Japanese students, focusing on specific elisions
and practicing them could enhance students’ natural speech flow and their perception of spoken English. One
effective approach is to have students explicitly notice these elisions. By marking elisions on listening scripts
and carefully analyzing the audio, students can consciously process elisions they may have previously over-
looked. They can then practice reproducing these elisions by imitating the audio. This training helps students
internalize the sound changes, leading to improvements in both their speech production and listening compre-
hension skills.

One limitation of this study is that it involves only one native English speaker. Including data from more
native speakers would lead to more accurate and convincing findings. Additionally, the present study focused
solely on elision within limited contexts. Future research should explore assimilation and linking, as well as

other contexts of elision.
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6. Conclusion

The present study compared elision production between a native English speaker and Japanese English learn-
ers with differing proficiency levels through a comparative analysis. Two key findings emerged from this inves-
tigation. First, it was found that native speakers do not consistently produce the sound changes documented in
the literature. Additionally, it was observed that schwa elision, preceding plosive consonant elision, and, particu-
larly, post-reduction elision and t-elision in /VntV/ were challenging for Japanese students to produce.

This study further identified specific contexts in which Japanese students experience difficulty with elisions.
For instance, they are more likely to elide schwa in three-syllable words than in two-syllable words. They also
elide preceding consonants more often in voiceless + voiceless contexts than in voiced + voiced contexts.
Similarly, preceding plosive consonants are elided more often in voiced + voiceless contexts than in voiceless
+ voiceless contexts, and more often in plosive + fricative contexts than in plosive + plosive contexts.

Japanese students did not exhibit post-reduction elision or t-elision in /VntV/ contexts, indicating a lack of
awareness of the elisions expected in these situations. These findings suggest that varying degrees of difficulty
exist in producing elisions among Japanese English learners, emphasizing the need for targeted training.
Teachers should prioritize explicit instruction and practice of problematic elision patterns, particularly those
that show the largest gaps between native and learner production. Such focused instruction could enhance
both the naturalness of learners’ spoken English and their ability to process connected speech during real-time

listening comprehension.
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