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Abstract

This study investigates pronunciation challenges faced by Japanese undergraduate
students majoring in English, focusing on both segmental (consonants and vowels) and
suprasegmental (stress, intonation) features that impact intelligibility in spoken English. In an
increasingly globalised world, English serves as a vital communication tool worldwide,
particularly among non-native speakers. However, Japanese learners often struggle with English
pronunciation due to the fundamental differences between Japanese and English phonological
systems. These challenges can significantly reduce intelligibility, affecting learners' confidence
and communication effectiveness. To address these issues, this study explores common
pronunciation difficulties and proposes ways to improve the teaching of pronunciation.

The research involved collecting questionnaire data and speech recordings under three
conditions: 1) a diagnostic word list, 2) reading passages aloud, and 3) spontaneous speech.
Analysis of these data revealed prevalent pronunciation issues among participants, such as
difficulties with specific consonants (1/, /r/, /0/, /6/) and vowels (=/, /o:/, /ovl), as well as
suprasegmental challenges, particularly with word stress. Findings also highlighted a gap
between learners’ self-perceived difficulties and their actual performance, emphasising the need
for learner-centred pronunciation instruction.

The study offers theoretical insights into the role of both segmental and suprasegmental
features in intelligibility, emphasising that effective pronunciation instruction should integrate
both aspects in a balanced manner. Practically, this study proposes a structured approach to
pronunciation instruction, focusing on consonants, vowels, and suprasegmental features, and
allowing educators to tailor their teaching methods to meet the specific needs of learners.
Additionally, integrating technology such as speech recognition apps into pronunciation practice
is proposed as an effective tool for autonomous learning, providing immediate feedback and

fostering continuous improvement.



Despite limitations in sample size and reliance on qualitative assessments, it is hoped this
research contributes valuable insights for pronunciation instruction, particularly for Japanese
learners. Future research should expand sample diversity, develop objective assessment tools,
and examine broader suprasegmental features, such as sentence stress, intonation, and rhythm.
Overall, this study not only enhances our understanding of Japanese learners' pronunciation
difficulties but also contributes to the field of second language acquisition, offering theoretical

and practical implications to support the development of communicative competence in English.



Acknowledgements

I would like to express my deepest gratitude to everyone who has supported and guided
me throughout the writing of this dissertation. First and foremost, I am deeply grateful to my
primary supervisor, Professor Hideo Tominaga, for his support throughout this research. While
my primary supervisor provided overall guidance, I am especially thankful to my thesis
supervisor, Dr. Kevin Bartlett, whose expertise, detailed feedback, and continuous
encouragement played a pivotal role in shaping this dissertation. His insightful advice was
invaluable, and his dedication to my academic growth had a profound impact not only on this
doctoral thesis but also on shaping the mindset required to become a competent researcher. I am
also thankful to Professor Akira Tamai, Professor Sumiko Maehara, and Professor Mayumi
Tanaka for their perceptive suggestions and encouragement during the course of this research.

I also would like to offer my sincere gratitude to two professors who guided me into the
world of English pronunciation education. First, I am immensely grateful to Professor Kazumi
Adachi, who taught phonetics during my university years. Her expertise and excellent
pronunciation were inspirational. Additionally, I would like to extend my sincere thanks to
Professor Shelagh Rixon, my supervisor during my time at the University of Warwick. The fun
and lively conversations we had, often including talk about topics unique to the UK, left a lasting
impression on me. I will forever cherish our encounters and the invaluable insights she provided.

Many thanks to the participants in this study for their time and cooperation, as well as
the administration staff for their kind and professional assistance.

I would like to express my heartfelt gratitude to my family and friends for their
unwavering support and encouragement throughout this journey. Their understanding, patience,
and constant belief in me made this accomplishment possible. Over the past five years, I
experienced significant life events, including marrying my understanding husband, who has

always been by my side, and welcoming our beloved son into our lives. These milestones have



brought immense joy and strength throughout the writing of this dissertation. Most of all, I
dedicate this dissertation to my parents, especially to my beloved father, Junichi Kimura. His
love, wisdom, and unrelenting faith in my abilities have been a constant source of inspiration. I
am forever grateful for his presence in my life.

Lastly, I would like to thank everyone around the globe who contributed to the writing of
this dissertation, directly or indirectly. Your support has been instrumental in helping me reach

this milestone.



Table of Contents

Chapter 1 Introduction....c.ocveeieeiiiereiiiiieiierteniieeterieeieeeetentensensensensesensensensanns 1
1.1, Background of StUdy...c.eeiiieiieiiiiiiii et 1
1.2.  Motivation of the Study....ccoieiiiiiiiiiiiiii et e e e, 3
1.3.  Purpose of the study....cceviiiiiiiiiiiiii et e, 6
1.4. Outline of the dissertation.........ccvivuiiiiiiiiiiiiiiiiiii e e, 7
Chapter 2 Literature RevVIieW...ccccvieiiiiiiiiiiieiiiiiiiiiieeieeieetestentententenceressensensnnnns 9
b2/ P © =3 4 T PP 9
2.2.  Contrasting Japanese and English phonology.........ccccceviiiiiiiiiiiiiiininn.. 10
2.3, Segmental research.......ccviiiiiriiiiii e, 11
DS T V0 )Y £ T PP 11
P/ T2 070} s 103 s P21 0 1 7= T PPN 16
2.4.  Suprasegmental research.........ccoiiiiiiiiiiiiiiiiii i e, 20
2.4.1. Stress (WOTd SETESS) «vuvniiniiniiniinii ettt e e e e eneenes 21
2.4.2. Intonation (PIECH).....coeueiiin ittt e e 22
2.5.  Summary of the Chapter.....ovv i, 24
Chapter 3 Research Methodology.......ccueuiieiniiiiiiiiiiiiiiii e e e, 26
B T B @ 173 g T4 )P 26
3.2.  Research qUESTIONS.....c.iiiiiiiitiiiii it i ettt eete e eereeneeneeaneenens 26
3.3, PartiCIPant OVEIVIEW . .eitiitiiiiitiie et ittt eeteereeeeeseeneenseeseensenseaneensennenns 28
3.4. Recruitment of partiCipantS....coveeeiiiiiieiiii i e eree e 30
B 5 TR A0 1117 [0) 0 1 s Pz 1 1 o N 31
S5 T R ATV TTS1 0 T0) o Vo - A i e (1) =y o D 31
3.5.2. ProCedUTE. ...ttt e e e 32
3.5.3. Part 1: Participants’ background..........cccvueiiiiiiiiiniiiininiiiiniineeenenenn. 33
3.5.4. Part 2: Opinions about English pronunciation.........c.c.coovviiiiniiininnnnn.n. 33
3.6. Recording and proCedure........cevueeiiiiiiieiitiiiieei i eieeeeteieeieeeaeeneaenan 34
3.6.1. Materials for 1eCOTding......coevuiriiiiitiiii e e e 35
3.6.1.1. Reading a diagnostic word list......ccoouiiiiiiiiiiiiiiiiiiiiiiiicieieeee, 36
3.6.1.2. Reading short passages aloud.........cooeviiiiiiiiiiiiiiiiiiiiiiiiiiieieeeaenns 37
3.6.1.3. SpPontaneous SPEECH......viii i e 37
3.7, MeasSUremMENt. ..ttt e et e et a e eaeaaaaan 38
3.7.1. Raters for qualitative research.........ccveeiiiiiiiiiiiiiii e, 39
3.7.2. Speech analysis SOfEWATE.....viuiiieiiiiii i eeeens 40
Chapter 4 ResSULS..cuviiiiiiiiiiiiieititieeierieetetrereresseesassessssssssssessensarsrensessassnses 41
4.1. Analysis of the qUestIONNAITe.......cevuiiriiiiiiiii i eieeeeeeneeeeaenaas 41
O I T = 3 A PPNt 41



4.1.1.1. Characteristics of the participants......c.ccoovviiiiiiiiiiiiiiiiiiiiiieen, 41

4.1.1.2. English learning background.........ccovieiiiiiiiiiiiiiiiiiiiiiiiiicieieeneens 43
4.1.1.3. History of travel and residency abroad..........ccccooeviiiiiiiiiiiiininnnnn.n. 47
4.1.1.4. Pronunciation of English........ccciiiiiiiiiiiiiiiiiiiecececeeeeaen, 51
412, Part 2.ttt e e e a e 53
4.1.2.1. Opinion on English vOwels.....c.cooviiiiiiiiiiiiiiicicc e 54
4.1.2.2. Opinion of English consonants........ccooeviiiiiiiiiiiiiiiiiiiciieieeeenns 59
S /S 104 010 s - 1 o 65
4.3. Analysis of the recording of speech samples......ccovvviiiiiiiiiiiiiiiiiiiiinnen. 65
4.3.1. Diagnostic word 11St: VOWELS....vuiiriiiiieii i ceiei e eceeeeeeeeaeeneene, 66
4.3.1.1. JY BN e N5tz T B o T B < PN 67
4.3.1.2. R4 e} i B T v N 68
ZS T D220 B ) o Vo) i A 740 Y =T 68
4.3.1.2.2. LONg VOWLS. . eiutiitiiiiiit ittt ittt e et et eeteeeeeaeeneeseeseenaseeneanaanes 69
4.3.1.2.3. DIphthongs...ccuviiiiiiiiii i e e 70
4.3.2. Diagnostic word list: conSOnants......cevveiieiiiiiiiiiiiiiiei e, 71
4.3.2.1. MINIM Al PAITS. . etiiiiitiiiie it i et eet et eieeeteeneeeseeneenaenseeneeneen 71
4.3.2.2. WOrd LISt e e, 73
VR T T ) oV} i vl o 1= =TT R D U 75
4.3.3.1. Passage 1 My favourite thing to do.......ccccevviviiiiiiiiiiiiiiiiiieen, 75
4.3.3.2. Passage 2 The North Wind and the Sun..........cccocvviiiiiiiniininnn.n. 77
4.3.3.3. Passage 3 Short diary......cvveviiiiiiiiiiiiiii i cereeeereeeeeeaenes 79
4.3.3.4. Passage 4 The GIVING Tree.....ccviieiieiiiiiiiiiiieeieeeeeeaeneenanns 81
4.3.4. SpontaneoUus SPEECH.. ..ottt e aan 83
4.3.4.1. Y6} 2= T PNt 84
4.3.4.2. (07670 1=T07's P2 101 7= T 85
S TS TR | 7 1= 1 T PRt 88
4.3.5.1. Word stress of 1nfluence. ...........c.ouueieiiiiiiiiiiiiiiiiiieiieeeeenne, 88
4.3.5.2. Word stress of Qnmnual........c.coveeieiiiiiiiiiiiiiei i 93
VSRS T S T 551 7o) o F=1 7 (o) s DO P 97
4.3.6.1. Pitch Movement of Influence.............ccueeeueieiiiiiiiiiiiieieieiieenannn, 97
4.3.6.2. Pitch Movement of annual...........ccooevviiniiiiiiiiiiiiiiiiiiiieieenenann, 100
4.3.7. Assessment by human raters.........ooeveiiiiiiiiiiiiiiiiiiiiii e 104
4.3.8. Tendencies of participants’ miSPronUNCIATIONS....c.vvrverrerreenrerreeeeeneeeneanans 106
4.4. Summary of the chapter......ccooiiiiiiiii e, 107
Chapter 5 DiSCUSSION. .evuererrereererenrenresrestessacsssessessssensesssssssesssssssssessensansanss 109
5.1. Findings and interpretations. ......ccoeveiieiieiiiiiiiiiiieeieiee e eieeeeaenaenns 109
5.1.1. Participants’ background..........ccoviiiiiiiiiiiiiii i, 109
5.1.1.1. Participants’ opinions about English pronunciation....................... 109
T 0 R B O V6 =) £ T P 110



ST 0 I D2 07670 T=10 ) 0 F- 1 0 1 7 - T PPN 111

5.1.2. Result of the recording of speech samples.......ccoevviiiiiiiiiiiiiiiiiiiiiiennnn.. 113
5.1.2.1. Segmental features.....coovviiiiiiiiiiir e, 113
D.1.2. 1.0, VOW LS ittt e e et a e 113
5.1.2.1.2. COMnSOMANTES. ctttitiiit ittt eiteteteiteteretteteentetenenaasenentasenenaasenenees 116
5.1.2.2. Suprasegmental features.......ocoovviieiiiiiiiiiiiii i 120
5.1.2.2.1. Stress (WOTd SETESS) vuuvvuniiuneiineeiieiieeieeieeeteeeiee e ee e eaeeraeeeaneeans 120
5.1.2.2.2. Intonation (PIECH)......ciueiieniiiiiie et e e 124
5.2. Addressing research quUestIoNS......civvieiiiiiiiiiiiiiiieieieeeeeeeneeneeenenns 129
5.2.1. Research question 1.......ccuiiiiiiiiiiiiiiiiiiiiiiei i eeeeteeeseeneensenrerenens 129
5.2.2. Research question 2.......ccuiiriiiiiiiiiiiiiiiiiiiii e eieeeieeeeeeneenseenenenaens 130
D.2.3. SUD QUESTION A .uiiniiiiiiiit it iieet ittt eeeneeteaseneasensenseneeseaerneenens 131
5.2.4. SUb qUEStION Bu....o.uiiiiii i e 132
STV TR 101 0 10 U117 Lo ) o N O 2SN 133
570 TN 011 o] 1167z 1 (o) o 1< T 134
5.3.1. Theoretical IMpPliCationS. . ..uviiit i ei e e e eieeeneenaen 135
5.3.2. Practical ImplicationS...ccuiieiieiiieiitiiiiiiieei i ereeee e aaeaan 137
ST SR U3 1's o B 1 721 v (o) o V= 146
5.5.  FUture research........cciiiiiiiiiiiiii i e 148
5.6. Summary of the chapter....ccoiiiiiiiiiii i e e eas 149
Chapter 6 ConcClUSION. ......ciuiiiiiiiiiieiiiiiieieteeeteeeereeieetenreseecsensascnsasansnsns 152
6.1. Research objectives and key findings.......cccovviiiiiiiiiiiiiiiiiiiiiii e, 152
(ST~ 551 o) S et 1 (o) o ¥- P 152
(O3S TR 3100 11 72 1 10) s 1= TR PP PP PO 154
6.4.  Further studies.. ..o e, 154
L) (o =) 0 o1 TP OO 156
PN o) 013 s s 1163 T 165
Appendix 1: Word List for Recordings.......cvveviiiiiiiiiiiiiiiiiiiiiiiiieceieeeeeeennen 165
Appendix 2: Passages for Recordings.......ccooevuiiiiiiiiiiiiiiiiiiiiieiececeeeeee 166
Appendix 3: Spontaneous SPEECH.......vvuiiiiii i e, 167
Appendix 4! QUESTIONINAITE. ...eireeteereereeeeeeneateateneareaseaseeeseasenseneeseasensenensennns 168
Appendix 5: Transcription of recordings — Vowels.......cccvveviiiiiiiiiiiiniiiiienennnn.. 183
Appendix 6: Transcription of recordings — Consonants............cccvevueieinenenennenennn.. 187

vii



List of Tables

Table 1: Total Score of TOEIC Reading & Listening........ccocevveiriiinninnenennennennnn... 42
Table 2: Timing of the Start of English Language Learning..............cccccvvvininan.n. 43
Table 3: English Language Learning Outside School (before entering university)... 44
Table 4: Current English language Learning Status (apart from university)......... 46
Table 5: Travel History to English-Speaking Countries........c.cccoveviviiiininnininnnn.n. 47
Table 6: TimINg of Travel.....ccciuiieiiiiiiiiiiiii i ettt ere e e e eaneeeaaens 48
Table 7: Travel HiStory . ouuu i iiii it ittt eee e eereene e e erieeneenenns 49
Table 8: History of Residency Abroad.........coevieiieiiiiiiiiiiiiiiiiieieeieeeiiieneenen, 50
Table 9: Length of Residency Abroad.........c.oovvuiiiiiiiiiiiiiiiiiiiiiiiciece e 51
Table 10: Yes/ No question for speaking sKill.........ccoeiiiiiiiiiiiiiiiiiiiiiiiieeeeenees 51
Table 11: Yes/ No question for near native English............ccooooiiiiiiiiiin. 52
Table 12: Effective strategies to learn English pronunciation.............c.cceeevvnennen. 52
Table 13 Short VOWELS L....uunininiiiiiii e 54
Table 14 Short VOWELS 2...c.iuiniiiii it 55
Table 15 Long VOWELS L..c.uiuiiiiitiiiitiiiietet e ree et ee e ereeaeneeateneeenenenanaens 56
Table 16 Long VOWELS 2. ...cuiuiiiii it e et ee e e eeae e enaeaeneanns 56
Table 17 Diphthongs L. e et e e e ee e enas 57
Table 18 DIphthongs 2. ..cuiiuiiiiiiiiii i e e e e e ea e eaeeaanes 58
Table 19 DIphthongs B...c.uiiiiiiiii i i e eet e e e e iaeeaeenaans 59
Table 20 Word- Initial......cooiiiiiiiiii 60
Table 21 Word-medial........coooiiiiiiiiiiiiiiiii 61
Table 22 Word-ending.....ooeeieiiiiieiiiiii i eiteeie et eeeeieeaseensenseeseenseaseanenns 62
Table 23: Result on question 11.....ciiiiiiiiiiiiiiiiii i i eie e eereeneeneeeneenaens 63
Table 24: Result on qUeSstIon 12. . ..iiiiieiiiiiiii it ei e ereeneeneeeneenaens 64
Table 25: Result of vowels - minimal pairs......covviiiiiiiiiiiiiiiiiiieiei e, 67
Table 26: Result of Short vowels........ccoviiiiiiiiiiiiiiiii 68
Table 27: Result 0f 1oNng VOWELS....uiuiiiii it et eeeereeeerenaenenas 69

viii



Table 28:
Table 29:
Table 30:
Table 31:
Table 32:
Table 33:
Table 34:
Table 35:
Table 36:
Table 37:
Table 38:
Table 39:
Table 40:
Table 41:
Table 42:
Table 43:
Table 44:
Table 45:
Table 46:
Table 47:
Table 48:
Table 49:
Table 50:
Table 51:

Result of diphthongs...c.ovuiiiiieiiiii e, 70
Result of consonants - minimal pairs 1......coeviiiiiiiiiiiiiiiiiiiiieieennenn.. 71
Result of consonants - minimal pairs 2......cceveiviiiiiiiiiiiiiiiiiiieieeenenn. 72
Result of consonants L......ouveveieiiiiiiiiiiiiiirr et aes 73
Result of consonants 2........veveieieiiiniiiiiiiiirrrrr e 73
Result of consonants 3......c.vuveiiiiiiiiiiii e 74
Result of paSSAZE L..uinuiiiiiii ittt e e ea e 76
Result of passage 2. .o, 77
Result of passage 3. e e, 79
Result of pasSage 4. ..onniiniiieiiiii i e e, 81
Result of spontaneous speech — VOWelS.....coovviiiiiiiiiiiiiiiiiiiieieeeaen, 84
Result of spontaneous speech — consonants.........ccoevveveviiiinniiiieennennn, 86
Assessment results on Intelligibility: influence............................ 105, 122
Assessment results on Intelligibility: annual...............c.ccoeenn..... 105, 124
Summary of pronunciation mistakes (diagnostic word list)............ 106, 138
Result of questionnaire - opinions on vOwelS......ovvviviiiiiiiiiiiiiiieinennenn, 110
Result of questionnaire - opinions on CONSONANES....c.vvrverrereeeneeereanennnn. 111
Problematic vowels in actual speech........cccooeiiiiiiiiiiiiiiiiiiiiiiiienn, 113
Problematic consonants in actual speech........ccccoeeviiiiiiiiiiiiiiiiinnnnn.. 114
Summary of opinions on vowels and consonants..........c.ccceeveiieinennnn.n. 129
Summary of problematic vowels and consonants in actual speech........ 130
Summary of problematic phonemes (perception and reality)................. 133
Summary of problematic consonants (perception and reality).............. 139
Summary of problematic vowels (perception and reality)...........c.......... 143



List of Figures

Figure 1: English vowels in black vs Japanese vowelsinred.........ccccovvvvviiiiinnnnnn.n. 15
Figure 2: influence produced by a female native speaker in Oxford Learner's
| D 3T o) 0 ¥ 1 o L=< T 89, 121
Figure 3: influence produced by participant F..........ccoiiiiiiiiiiiiiiiinnen, 90, 120
Figure 4: influence produced by participant E..........c.ccoiiiiiiiiiiiiiiiiiinin 91, 120
Figure 5: influence produced by participant A........coeviiiiiiiiiiiiiiiiiiiieieenenn, 92,121
Figure 6: annual produced by a female native speaker in Oxford Learner's
| D 31610 T0) 0 ¥ ¥ o <1 T 93, 123
Figure 7: annualproduced by participant M.........c.ccooiiiiiiiiiiiiiiiiiiiiiiieean, 94, 123
Figure 8: annualproduced by participant H............coooiiiiiiiiiiiiiiiiiinn. 95,123
Figure 9: annualproduced by participant K.........ccooiiiiiiiiiiiiiiiiiiiiiiiiienne, 96, 123
Figure 10: influence produced by a female native speaker in Oxford Learner's
| DT o) 0 ¥ 1 L= T 97, 125
Figure 11: influence produced by participant F..........ccooiiiiiiiiiiiiiiiiniinnnn.. 98, 125
Figure 12: influence produced by participant E...........ccooiiiiiiiiiiiiiiiininnn, 99, 125
Figure 13: influence produced by participant A.........cccooiiiiiiiiiiiiiiiinininanns 100, 125
Figure 14: annual produced by a female native speaker in Oxford Learner's
| D361 T0) 0 ¥ o <1 P 101, 127
Figure 15: annualproduced by participant M...........ccoiiiiiiiiiiiiiiiiiiiiieennen. 102, 126
Figure 16: annual produced by participant H...........cooiiiiiiiiiiiiiiiiiian.. 103, 126
Figure 17: annualproduced by participant K.........cocooiiiiiiiiiiiiiiiininan, 104, 127



Chapter 1 Introduction

1.1.Background of the Study

According to Statista (2024), approximately 1.5 billion out of the world's 7.8 billion people
speak English as either a first or second language, with the majority being non-native speakers.
Around 360 million people speak English as their first language, meaning native speakers
account for less than a quarter of all English speakers worldwide. Today, it is no exaggeration to
say that native speakers are in the minority among global English speakers. As a result of
globalisation driven by political, economic, technological, and social developments, English has
become the most frequently used language across various contexts. The global prevalence of
English is undeniable.

In the famous paper by Kachru (1985), the three-circle model of English: inner circle, outer
circle, and expanding circle are introduced. The inner circle includes countries like the UK, the
US, Canada, and Australia, where English is the dominant language and serves as the norm-
providing model. The outer circle comprises former colonies such as India, Singapore, and Nigeria,
where English is an official or second language and is norm-developing. Finally, the expanding
circle includes countries such as Japan, Korea, and Indonesia, where English is taught as a
foreign language and is norm-dependent. Crystal (2003), for example, estimated that there were
750 million speakers of English in the expanding circle and 750 million in the inner and outer
circles combined. dJenkins (2009) also reported an increasing number of English speakers.
According to her calculations, while there were 350 million speakers each in the inner and the
outer circles, around one billion would fall into the category of non-native speakers, who would
satisfy the criterion of having reasonably understandable English.

Nowadays, English has several names, including World Englishes (Kachru, 1985), English
as a Global Language (Crystal, 2003), English as an International Language (EIL; Smith, 1976),

English as a Lingua Franca (ELF; Jenkins, 2007; Seidlhofer, 2004), and it serves as a crucial



communication tool among non-native speakers, even in the absence of native speakers. In the
21st century, English serves as a lingua franca not only for native speakers but also for those who
do not speak it as their first language. In other words, English has become the dominant language
in global communication and an essential skill for individuals seeking to engage in international
business, academia, and cultural exchange. Svartvik, Leech & Crystal (2016: 1) state that, ‘What
gives English its special status is its unrivalled position as a means of international
communication. Most other languages are primarily communicative channels within, rather than
across, national borders. Today, English is big business and the most commonly taught foreign
language all over the world.’

The Japanese Ministry of Education, Culture, Sports, Science, and Technology (MEXT)
has increasingly emphasised the development of English communication skills. However, despite
years of instruction, many Japanese learners struggle with pronunciation, significantly affecting
their intelligibility and confidence in speaking. One of the main challenges they face is the
difference between the phonological systems of Japanese and English. English has a much more
complex phonetic system, both in terms of segmental features and suprasegmental features. In
contrast, Japanese lacks certain phonemes found in English, and while Japanese rhythm is
syllable-timed, English rhythm is stress-timed. These fundamental differences often lead to
pronunciation errors, such as difficulties with /1/ and /r/, as well as /ee/ and /ou/, along with common
mistakes in stress and intonation.

There is a growing need to explore both segmental and suprasegmental features of English
in greater depth to better understand the pronunciation challenges faced by Japanese learners of
English. This study aims to investigate the segmental and some suprasegmental difficulties
encountered by Japanese undergraduate students majoring in English, examining how these
issues impact their pronunciation intelligibility. Focusing on this group provides valuable
insights for more targeted pronunciation instruction to improve the communicative effectiveness

of Japanese learners of English.



Furthermore, with the increasing availability of digital tools and applications in language
learning, there is a growing potential for integrating technology into pronunciation instruction.
Given the accessibility of speech recognition software and mobile apps, this study also considers

the potential of these technologies to support autonomous pronunciation learning strategies.

1.2.Motivation of the study

My interest in pronunciation research was initially inspired by Kenji Kitao's 1973 study
done in the US, Difficulty in English Pronunciation for Japanese People. 1 encountered this work
while studying at the University of Warwick in 2006, and it became a central focus of my master’s
dissertation in 2007 (Kimura, 2022). Building on Kitao's research, I hypothesised that Japanese
learners' pronunciation would have improved over the 30 years since his study. My findings
showed that while some consonant phonemes (/v, 9, 0, 1), the allophone /1/, and /z, g/ in word-
ending remained challenging, the overall number of difficult phonemes had decreased.
Additionally, some learners had difficulty with word-ending /k/ and /d/, but phonemes like /b, h,
j, m, n, p, s, t, w, d3, 3/ were found to be relatively easy. It should be noted that Kitao's study
focused on North American pronunciation, whereas my analysis used British English as I was
conducting the study in the U.K. then.

After completing my master’s degree in the UK and working in Ireland and Singapore for
over a decade, I decided to pursue a Ph.D. to deepen my knowledge and become a more proficient
researcher. In starting to prepare this doctoral thesis, I read English as a Lingua Franca:
Attitude and Identity (Jenkins, 2007) and was immensely curious about the findings of her
research. In her book, Jenkins conducted a study on the intelligibility of English spoken by both
native and non-native speakers. Questionnaires were sent to 12 countries, including Japan,
Canada, Taiwan, and Germany, asking respondents to rate the correctness, acceptability,
pleasantness, and familiarity of English accents. The results revealed that Japanese EFL

learners ranked the lowest in all categories except familiarity. This suggests that English spoken



by Japanese learners is not comfortably recognised or understood by either native or non-native
English speakers. Reading this book reminded me of a key experience while working in Singapore.

Ilived and worked in the Republic of Singapore for seven and a half years, from September
2011 to March 2019. The first three years between 2011 and 2014 were spent as a Japanese
instructor at the National University of Singapore. At the time, the Centre for Language Studies
at the National University of Singapore (NUS) was a language teaching and research centre that
used to handle a total of 12 languages, including Japanese, Chinese, Korean, Thai, Indonesian,
Malay, Vietnamese, Hindi, Tamil, Arabic, 10 Asian languages, as well as European languages
such as French and German. (Currently 13 languages with the addition of Spanish). The
Japanese language programme I used to belong to was large, having 12 full-time and more than
10 part-time lecturers. It was a workplace full of Japanese people who had lived abroad for a long
time and had unique and special personalities. This workplace occasionally held centre-wide
seminars and conferences. One day, a professor from a Japanese university came and gave a talk.
Many of my colleagues from the language centre attended and listened. My regular lunch
companions, a French and an Indian colleague, were also present. The professor from a Japanese
university started well and was presenting in relatively intelligible English. However, after a
minute or so, he began speaking in English with a strong Japanese accent. His speech started off
well, but suddenly his Japanese accent became so thick that even I, a Japanese person, could not
understand what he was saying, and I ended up not understanding it very well. The colleagues
who were there did not seem to understand the content very well either, and during the question
time, they asked a few bland questions and managed to save face for the presenter. Somewhat
tired, I left that venue with the lunch companions, a French and an Indian colleague. The

following is a conversation we had then:

Me: Well... let’s go for lunch, guys!

Indian colleague: Sure, Masami...by the way, what did the Japanese guy say in the talk?

4



Did you get it?
Me: Not really... I did at the beginning, though.
French colleague: Well, I didn’t understand what your fitend was saying. (grin)

Me: ... (bitter smile)

I still remember my French colleague saying, ‘I didn't understand what your friend was
saying’. It seems that he referred to your friend, the Japanese professor who had just given the
talk, to discreetly avoid drawing attention to the situation. On that same day, similar comments
were made by Korean and Singaporean colleagues. The Singaporean colleague even mentioned,
‘That Japanese professor started speaking with a typical Japanese accent halfway through, and
I couldn’t understand the content at all.” In short, the English spoken by my friend was not
comfortably understood or recognised by non-native English speakers.

This led me to consider the optimal target for English pronunciation among Japanese
English learners and how the concept of English as a Lingua Franca (ELF) should be understood
and interpreted by Japanese English learners. In ELF, even if a pronunciation has an accent or
peculiar expression, if it is widely used according to certain rules, it i1s a legitimate variety of
English (Jenkins 2000). However, some Japanese learners of English, even teachers and
professors may conveniently interpret this as ‘Having a slightly strong Japanese accent is OK!’.
Is this interpretation right?

Based on the above, in this doctoral thesis, I would like to visit the area of pronunciation
problems of Japanese undergraduate students whose major is English. Since the participants in
my master's dissertation each majored in a different subject, this time I would like to explore
problems that are unique to participants majoring in English. I will investigate not only

segmental features but also some suprasegmental features.



1.3.Purpose of the Study

The purpose of this study is to investigate the pronunciation difficulties faced by Japanese
undergraduate students majoring in English, with a particular focus on both segmental
(consonants and vowels) and suprasegmental (stress, intonation) features. The study aims to
identify the specific pronunciation challenges that interfere with communicating in English and
to examine how these difficulties impact the intelligibility of their speech. By analysing these
pronunciation issues, the research seeks to provide insights into common error patterns made by
Japanese learners and uncover the factors contributing to these errors.

Another key objective of this study is to contribute to the field of pronunciation instruction
in English language education. The findings of this research will offer practical recommendations
to English teachers, particularly in Japan, on how to address specific pronunciation challenges
more effectively. Furthermore, this study will explore the potential role of digital tools, such as
speech recognition software, in facilitating learners' autonomous improvement of pronunciation.
By integrating technology into pronunciation practice, this study aims to propose innovative
methods for enhancing pronunciation instruction and supporting learners in developing
intelligible and more natural speech patterns.

In short, the goal of this study is to provide a comprehensive understanding of the
pronunciation difficulties faced by Japanese learners of English, to offer pedagogical insights for
improving pronunciation instruction, and to explore the role of technology in supporting learners’
pronunciation development. Through these objectives, the study aims to contribute to the broader
field of second language acquisition and to improve the communicative competence of Japanese

learners of English.



1.4.0Outline of the Dissertation

This dissertation is divided into six chapters, each of which contributes to the
investigation of pronunciation difficulties faced by Japanese learners of English, with a particular
focus on segmental and some suprasegmental features.

The first chapter introduces the background, motivation, and purpose of the study. It
discusses the global importance of English as a lingua franca, particularly for non-native speakers,
and highlights the specific challenges that Japanese learners encounter in acquiring clear and
intelligible pronunciation, drawing on the author's personal experiences abroad.

In Chapter 2, the relevant literature on pronunciation instruction and learning is
reviewed, focusing on both segmental features and some suprasegmental aspects. The chapter
discusses previous studies on the phonological differences between English and Japanese, as well
as common pronunciation errors made by dJapanese learners. Additionally, theoretical
frameworks related to second language acquisition and pronunciation pedagogy are explored.

Chapter 3 outlines the research design and methodology used in the study. This includes
detailed descriptions of the participants, the data collection process, and tools used to measure
pronunciation accuracy, such as questionnaires and recorded speech samples. The chapter
explains the analytical methods employed to assess both segmental and suprasegmental
pronunciation features, including phoneme accuracy, word stress, and intonation patterns, along
with the rationale for selecting these methods.

Chapter 4 presents the findings of the study, focusing on the analysis of segmental and
some suprasegmental pronunciation features. It provides detailed qualitative data on specific
phonemes and some of the suprasegmental aspects that pose the greatest challenges for Japanese
learners. The chapter also examines how these pronunciation difficulties impact learners'
intelligibility.

Chapter 5 interprets the research findings and the theoretical frameworks discussed in

the literature review. It discusses both the segmental and some of the suprasegmental challenges



faced by Japanese learners and explores the implications for pronunciation teaching and learning.
The chapter also compares the results with prior studies, highlighting similarities and differences.
Moreover, the role of speech recognition software and other technological tools in supporting
pronunciation practice is considered, along with how these tools might address the issues
identified in the study.

The final chapter provides a concise summary of the research findings and their
theoretical and practical implications for pronunciation instruction in English language
education. It highlights the main contributions of the study to the field of second language
pronunciation teaching and offers practical recommendations for teachers and learners. The
chapter also identifies the limitations of the study and suggests directions for future research,
particularly regarding the use of technology in pronunciation teaching and the need for further

exploration of suprasegmental features in Japanese learners' English pronunciation.



Chapter 2 Literature Review

2.1.Overview

While significant progress has been made in the field of SLA over the last two decades,
the field of L2 phonology has often been overlooked (Derwing & Munro, 2005: 379) in alignment
with Communicative Language Teaching (CLT) trend (Pennington, 2021). During the late 20th
century, Major (1998: 131) noted that ‘of the nearly 200 articles published in studies in SLA, only
about a dozen focused on phonetics and phonology. However, one of the most important aspects
of language learning is pronunciation as it has been noted to be a primary focus for language
teaching (Pennington & Richards, 1986). For seamless interactions, it is important to pronounce
words in a way that is intelligible for listeners to understand. It goes without saying that smooth
interactions will of course boost the confidence of L2 learners if their utterance is intelligible. The
importance of pronunciation has been re-emphasised in recent decades, both domestically and
internationally, by authors such as Pennington (2021), Saito and Plonsky (2019) and Ministry of
Education, Culture, Sports, Science and Technology (MEXT) in Japan. In Japan, for example,
the full implementation of English language education in elementary schools began in April 2011
under the current curriculum for fifth and sixth graders. The emphasis was on activities to
develop the fundamentals of speaking skills through English, familiarisation with English sounds
and rhythms, and promoting an understanding of the differences between English and Japanese
(MEXT, 2008). After the implementation of English education for fifth and sixth graders in April
2011, the programme was expanded in April 2020 to also include third and fourth graders. Again,
emphasis is placed on activities to develop the spoken competency, familiarisation with English
sounds, and awareness of the differences and characteristics between Japanese and English
sounds (MEXT, 2017). Internationally, Pennington (2021) notes that the widespread use of
English for communication among multilingual speakers has led to discussions about the goals

and priorities of pronunciation curricula. These discussions focus on preparing learners to



communicate in English as a Lingua Franca (ELF; Cruttenden, 2014; Jenkins, 2000, 2002;
Seidlhofer, 2011) or in English as an International Language (EIL), where native English
speakers are involved. The focus on pronunciation has shifted from native speaker models to
recognition of L2 speaker diversity, emphasising intelligibility (Levis, 2018) and communicative
effectiveness (Pennington & Rogerson-Revell, 2019). In other words, the goal is moving towards

intelligibility and successful communication rather than correctness or accuracy.

2.2. Contrasting Japanese and English Phonology

Japanese and English have their own roots. While Japanese is considered to belong to the
Japonic or Japanese-Ryukyuan language family (Kindaichi, 1988), English belongs to the
Germanic language group, which is a branch of the Indo-European language family (Robbeets,
2017). This means that there are many differences in syntax, vocabulary, or phonology between
Japanese and English. For instance, spelling and pronunciation do not always match in English,
whereas Japanese is spelled and pronounced the same way it is written in Roman characters.
Therefore, in general, Japanese speakers often find it difficult to learn English in the first place.
Thus, it 1s important to introduce the differences between Japanese and English sounds.

In English, among forty-four sounds, there are twelve pure vowels (monophthongs), eight
diphthongs, and twenty-four consonants (Richards, Platt & Platt, 1992, Hewings, 2007: 192).
There are twelve International Phonetic Alphabet (herein referred to as IPA) for English pure
vowels: /1, e, 2, A, v (@), U, 9, 1, a;, o:, u:, 3:/ and eight IPA symbols for English diphthongs: /er, ou
(ov), av, 19, €q, o1, a1, va/. The twenty-four consonants contain the semi-vowels /j/ and /w/, which
are articulated like vowels but function as consonants, and therefore these are included in
consonants (Richards, Platt & Platt, 1992: 330). Japanese, on the other hand, has much fewer
sounds than English. There are twenty-four sounds in Japanese: five vowels, sixteen consonants
(semi-vowels /j/ and /w/ are included like English for the same reason), and three special

phonemes (Kindaichi, 1988: 96). The five vowel phonemes are /a, e, i, 0, and u/, and consonant
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phonemes are /p, b, t, d, k, g, 1, ¢, s, z, h, m, n, r, w, j/. The special phonemes are /N/ (A plosives),

T/ (- plosives) and /R/ (long vowels). It should be noted that even similar sounds are, strictly

speaking, phonologically different although there are some phonemes in common between
English and Japanese. Details and examples will be provided in the Vowels section (2.3.1) and

in the Consonants section (2.3.2).

This chapter first looks at important segmental features (vowels and consonants)
primarily and some suprasegmental features such as stress and intonation, which will be
introduced by comparing the two languages. It is important to note that much of the research
conducted in this field have used received pronunciation (RP) as its frame of reference, which will
also be mobilised in this study. However, as the participants in this study are assumed to be
influenced by American English as well as British English (BE), or even other varieties of English,
a bias towards either RP or GA (General American) seems too narrow. This paper therefore
considers it would be fair to take a broader view when conducting an analysis of segmental

features.

2.3.Segmental research
2.3.1. Vowels

As introduced earlier, English has more vowels than Japanese: twenty vowels out of forty-
four sounds. In contrast, Japanese has only five vowels, which is common to many other
languages around the world (Kenworthy, 1987). In Japanese, each vowel is either one syllable or
one syllable in combination with a consonant. Furthermore, Japanese does not have diphthongs
like English /e1, v (ov), au, 19, €9, o1, a1, vo/. Moreover, the length of the vowel is involved in the
dissemination of meaning, such as in uncle (gjisan) - or grandfather (ojiisan). Vowels can be

aligned with other vowels such as grandfather (ogjiisan), or grandmother (obaasan). It is often
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pointed out that one of the hardest features of English for Japanese to pronounce are consonants,
but this researcher believes that not only consonants but also vowels can be a reason. For example,
the vowel a as in /&/ is used in the word apple, but it is not easy to determine how exactly it is
pronounced by Japanese speakers with this single vowel, /&e/. Most Japanese would probably
pronounce the a in apple with a sound closer to either /b (a)/ or /a/ rather than /s/ although /a/
does not exist in Japanese. In English, there are four different phonetic symbols for the letter a
alone as follows: /o/, /p (a)/, /2e/ and /a/ as short vowels.

In the 1990s, Kitao (1995a) investigated the relationship between English diphthongs and
similar vowel combinations in Japanese with a spectrograph. Three English diphthongs /a1/, / au/
and /o1/ were compared with similar sounds in Japanese /a//i/, /a/lo/ and /o//// focusing on such as
length and loudness when pronounced by native speakers of English and Japanese. Examples of

the words including the diphthongs are coin — = 4 ~, cow — & 5, pie — ~¥ 1, etc. He concluded that

even relatively similar sounds differ between Japanese and English. For instance, the longest
and loudest part in English was the first vowel, but the first vowel part in Japanese was shortest
and loudest, and the second vowel was shorter in the study. In the end, the importance of
pronunciation instruction was re-emphasised, and using katakana (Japanese script) to pronounce
English spellings was outlined as problematic. This is because it may give learners the
impression that the sounds are the equivalent of the same sound, even though they are in fact
different.

In the 2000s, tracing the roots of contrastive analysis and interference theory, Bada (2001)
conducted a phonological analysis of Japanese speakers learning English as a foreign language
in English phonology. A non-comprehensive sound system comparison between English and
Japanese was undertaken to diagnose what was referred to as problematic phonemes supported
by empirical data. The data was collected in the UK and Japan with a total of 18 participants.

They read a set of 38 sentences which included all potentially problematic sounds into a tape
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recorder. The data was analysed statistically focusing on word-initial, medial, and final to observe
the significance of the sound replacements. The results show that there were 23 desired sounds
in total, but 47 replacements were recorded among 10 vowels and 13 consonants. Some phonemes
are difficult to pronounce to some extent due to L1 interference, while others are less difficult as
they are already present or similarly pronounced in the LL1. In terms of vowels, this report states
that there is a tendency for Japanese speakers to shorten long vowels such as /5:/ and /u:/ which
are not present in the Japanese phonological system. In addition, it is reported that the
pronunciation of /&/, le/, louv (ov)/, /v (a)/, /al and /a:/ were replaced by similar Japanese vowel
sounds such as /a/, /e/, le:/, lol, lo:/ and /a:/ mostly because of L1 interference. Ohata (2004) showed
that the key differences between Japanese and English vowel systems are the number of vowels,
the tense, and the lax distinction. Ohata (2004: 5) clarified that the difference between tense and
lax distinction can cause considerable problems for Japanese learners of English and suggested
that ‘It should be noted that although long vowels of Japanese are sometimes analysed as having
the same quality as English tense vowels, this claim is difficult to support because those vowels
of Japanese are not always contrastive in nature as the English tense/lax vowel pairs.” In Yamane
(2006 in Yamane, 2015), 52 problematic words were extracted from the speech of 80 Japanese
EFL learners and presented to 48 native English speakers. The study found that even when
individual words lacked intelligibility, native speakers could guess the correct word when it was
presented within the context of a sentence, thus improving accuracy. He classified pronunciation
errors of Japanese learners into two types: prosodic errors, such as incorrect word stress, and
segmental errors, including vowel addition, vowel substitution, consonant substitution, and
consonant deletion. The study revealed that vowel addition had a lesser impact on intelligibility,
with a 72.6% accuracy rate when presented in sentences, suggesting that vowel addition did not
significantly hinder native speakers’ comprehension. Additionally, vowel errors had less of a
negative effect on intelligibility compared to consonant errors. Kavanagh (2007) defined and

described Japanese and English phonemes and discussed how contrastive analysis may or may
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not benefit the EFL classroom, using vowels and consonants as examples. Although Kavanagh
(2007: 291) questioned whether the contrastive analysis could be a practical aid, he concluded
that ‘In its diagnostic function it can certainly aid teachers, in terms of anticipating errors, and
creating awareness of problems ... the nucleus of the method can be a benefit to teachers and
students.” Roach (2009: 20) made an insightful comment in his Notes for Teachers, stating that
one of the most common pronunciation features that leads to learners being identified as having
a foreign accent is the substitution of pure vowels for diphthongs (e.g., /e/ for /e1/ or /o/ for /av/).

In the 2010s, Smith (2012) explored the types of pronunciation patterns and issues that
Japanese speakers encountered when attempting to speak English. The data was collected by
recording two Japanese male students performing a scripted English dialogue which was
analysed for segmental and suprasegmental features. As for segmental features, the learners’
vowel and consonant segments with General American (GA) pronunciation were contrasted and
their pronunciations were compared with word and sentence stress in English and Japanese as
suprasegmental features. As a result of the overall study, pronunciation issues are mainly due to
very different tongue placement because of the interference of L1 and due to the absence of certain
sound production features in L1 that are required in L2. It was also similar to findings from
Ohata’s 2004 study, showing that similar issues have not been properly addressed. As for vowels,
he found that there was a tendency for the learners to use /u‘/ instead of /u/ and /ou/ rather than
/ol and /a}/. This is because due to the interference from the Japanese pronunciation of vowels,
the learners preferred the use of high back and rounded vowels over more central and lower to
mid vowels.

In the 2020s, Higurashi (2020) highlighted the key vowel and consonant sound problems
and discussed what attributed to the pronunciation problems, along with the characteristics of
the phonetic differences between Japanese and English. Higurashi emphasised that it is
important to acquire accurate English pronunciation not to end up with misleading and

unfortunate consequences. The study states that 'a' is the most difficult series of sounds to learn
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of English vowels (See Figure 1) because Japanese has only one sound, /a/ corresponding to a while

English has /ze/, /a/, lo/, and /v (a)/. Among these, /z/ is one of the most challenging sounds to learn
because it requires a prominent movement of the mouth (Nishikiori, 2007). Pronouncing the
Japanese vowel, /a/ requires less movement of the jaw and tongue, whereas in English /a&/ there
is a need to move the tongue more forward (Saito & Lyster, 2012) and spread your lips to keep
tension and jaw down (Celce-Murcia, Brinton, & Goodwin, 1996). She also suggested effective
teaching approaches for Japanese learners and practitioners, with specific examples and

diagrams below (Figure 1).

Front Central Back

High i i wBu
I U
-
Mid e R 0
&-. 19
S }/
i M,}

Figure 1: English vowels in black vs Japanese vowels in red (Higurashi 2020: 4)

Moreover, Tanaka & Uchida (2022) investigated which English phonemes are difficult for
Japanese learners of English to learn through a pronunciation experiment on English words
including minimal pairs. Unlike traditional approaches, speech recognition on a smartphone was
used as a verification method in this study. The experiment explored which phonological features
of vowels and consonants were more difficult to pronounce. They also investigated pronunciations
of katakana English words, such as coffee, which are foreign words. The result showed that

Japanese learners of English could most accurately pronounce foreign English words across
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vowels, consonants, and foreign words. At the same time, it was found that it was more difficult
to pronounce vowels correctly than to pronounce consonants when comparing vowels and

consonants.

2.3.2. Consonants

As mentioned earlier in section 1.1, among forty-four sounds, there are twenty-four
consonants in English (Richards, Platt & Platt, 1992, Hewings, 2007: 192) and sixteen consonants
and three special phonemes out of twenty-four sounds in Japanese (Kindaichi, 1988: 96). The
pronunciation of English that Japanese find difficult is not only the previously mentioned vowels,
but also the consonants. As Yamane (2015: 136) claims, correct pronunciation of consonants is
crucial for maintaining intelligibility. Similarly, O'Connor (1980: 24) states that consonants serve
as the skeleton of a word, while vowels add the flesh. Without properly pronouncing consonants,
speech becomes less intelligible. One significant difference between Japanese and English
pronunciation is that English has words ending in both consonants and vowels. However,
Japanese pronunciation is entirely vowel-ended apart from /N/, regardless of whether it is a noun
or a verb, while English has many words that end in consonants such as ¢for cat and d for kind.
According to Thompson (1991), the syllable structure of Japanese is quite simple, and consonant
clusters are nearly non-existent.

To give a classic example, there are certain sounds that Japanese people find difficult to
pronounce, such as /l/ and /r/ (Goto, 1971). These are known as the English and Japanese liquids.
Some words containing these sounds are not easy to pronounce, thus many Japanese speakers
may end up reading them in katakana (Japanese script) way. This is because the English /r/ is
pronounced with the tongue retracted, whereas the Japanese /r/ is pronounced with little or no
retraction, making it sound like something between the English /I/ and /r/, which is the
postalveolar consonant 5, /f/ (Matsusaka, 1994: 59). Besides, as in Okada (1999: 5), ‘/t /, which

corresponds to rin Romanization, is postalveolar in place rather than retroflex and mainly occurs
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medially’ in Japanese IPA. Lambacher (1999: 142) expressed /1/ and /r/ as ‘infamously difficult to
pronounce’. According to Riney, Takada and Ota (2000), many international teachers and
textbook authors outside Japan consider English liquids to be a problem for Japanese speakers.
For instance, Kenworthy (1987) claims that there are only four English segments that need to be
assigned to Japanese speakers and /I/ and /r/ are two of them as high priority. In addition,
Pennington (2014) produced only one unit to teach English /I/ and /r/ but dedicated to ‘Japanese,
Chinese, and Koreans’. Moreover, Celce-Murcia, Brinton, and Goodwin (1996: 52) also stressed

the importance of this need for 'speakers of Asian languages, especially Japanese'.

In the mid-90s, Kitao (1995b) studied English consonants, which phonemes are difficult
for Japanese speakers to comprehend in listening and to pronounce in speaking, under four
hypotheses. These hypotheses explored: 1) consonant phonemes that do not have allophones and
are absent in Japanese such as /1, f, v, 0, 0/, 2) closed syllables which are consonant clusters and
those occur before a pause as Japanese do not have them, 3) a correlation between the ability to
comprehend and pronounce English phonemes and 4) a high correlation between general English
language proficiency and the ability to pronounce English phonemes. Eight Japanese
undergraduates at the University of Kansas participated in the study. He reported on the
problems caused by the differences between English and Japanese and the correlation between
the results of English pronunciation tests, which were designed by Kitao for this study, and the
results of the Michigan Test of English Language Proficiency administered in 1973. All consonant
phonemes except /w, j, h/ were tested through ten different tests administered by Kitao, which
were categorised into three: listening, pronunciation and combination. In the end, four consonant
phonemes, which are absent in Japanese, /0, v, 0, 1/ and two allophones /3, nn/ were found to be
difficult. Indeed, the voiceless /6/ and the voiced /0/ are universally difficult and known as exotic
sounds (Jenkins, 2000: 134) as dental fricatives. According to Maddieson (1984: 46), ‘the sounds

are very rare in the world’s languages and are thus extra difficult.” In addition, Kitao (1995b) also
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reported that /z, v/ were also found to be rather challenging for speakers of Japanese when
speaking English, although these sounds are present in Japanese.

From the very end of the 90s to the 2000s, Wells (1999) claims that there are phonemes
that are pronounced differently by some Japanese speakers, and there are a number of marked
allophones resulting from compromise. Wells also claims that learners can inappropriately adapt
the phonological rules from their L1 into their L2 as outlined by Ohata (2004). For example, /s/
can be pronounced as /f/ when Japanese try to address ‘seat’, but it sounds like ‘sheet’. This is
because /s/ does not precede /1/ in Japanese. In a sample of spelling tests conducted by Kavanagh
(2007), there were 90% of such errors out of 80 participants although he states that such errors
may be extreme cases made by a limited number of novice learners. According to the paper,
Native Language Influence on the Production of English Sounds by Japanese Learners by Bada
(2001: 5) which was introduced in section 2.3.1, he argues that consonants may be the biggest
problem stating that ‘... distinct place and manners of articulation of sounds is another
phenomenon to have a certain impact on learners’ language performance.” This report states that
fricatives such as /6/ and /0/ are found to be major production difficulties. The former was
pronounced with /t/, /s/, and /z/, and the latter was produced mainly with /d/ in word-initial and
with /z/ in word-medial position as replacements. This reflects the influence of speakers’ L1 in
their L2 utterances. In addition, /l/ was substituted with /r/ and /r/ is pronounced by replacing /1/,
conversely. Bada interprets that this is related to ‘a direct native language transfer’. Other minor
issues were /v, 1/ as in Kitao (1995b), but /1/ was not seen as a big difficulty. Besides, /[, b/ were
also found to be minor issues, but /b/ was well produced except in the word-final position. Jenkins
(2002) argues that some English sounds like /6/ and /0/ cause so much trouble for English language
learners that it is unsuitable to include them in the pronunciation targets for English as a lingua
franca (ELF). On the other hand, Saito (2014: 268) emphasises the importance of teaching the
interdental fricatives /68/ and /0/ thoroughly in order to avoid accent-related discrimination, as

these sounds frequently appear as initial consonants. As illustrated earlier in section 2.3.1.
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Vowels, the difference between tense and lax distinction can cause considerable problems for
Japanese learners of English. Ohata (2004) also points out that there is no affricate in Japanese,
but a series of fricatives and affricates exist in English. Affricates in English are /7 and /d3/, and
absent fricatives in Japanese are /f, v, 0, 0, J/ and /3/, whereas there are common fricatives such as
/s, z/ and /h/ in English and Japanese. Kimura (2022) revisited the area of Kitao’s study done in
the 1970s, which was introduced earlier, and investigated which consonant phonemes are difficult
for Japanese undergraduates. These participants had different majors from different universities
in Japan and attended a junior year abroad programme at the University of Warwick, U.K. in
2007. Hypothesising that in about three decades, Japanese university students' English
pronunciation would be better than it was in the 1970s, Kimura administered three pronunciation
tests to eight Japanese undergraduate students. From the findings, the four absent phonemes,
/0, v, 8, I/ and an allophone, /1)/ as well as a voiced alveolar fricative, /z/, were still found to be
difficult, as in Kitao's study. However, /g, r/ were not a problem, but the consonant stop, /k, d/
caused difficulties for a few participants in her study, which were different from Kitao's results.
The results also showed that the phonemes which are relatively easy to pronounce were /b, h, j,
w, d3, [, 3/, and she finally concluded that the pronunciation of Japanese undergraduates has
improved to some extent compared to the results of the 1970s study.

In the 2010s, as discussed in section 1.2, Smith (2012) explored the types of pronunciation
patterns and issues that Japanese speakers encounter when attempting to speak English. As for
consonants, plosives /d/, /t/ and /k/ in word-ending position as well as liquids /l/ and /r/ were
highlighted. Particularly, the striking fact was that the use of plosives at the end of the word was
rather different from a native speaker’s perspective. For example, one of the participants
pronounced bad /baed/ as bat /baet/ and dropped word-ending ¢ in just as /dzes/. As for liquids /1/
and /r/, the participant substituted /l/ for /r/ and pronounced /r/ with /l/ like in Bada (2001) such
as /du:rer/ for delay and /keter/ for kettle. Smith states that these are from L1 interference and

‘The very different places of articulation in the oral cavity for the /1/ and /r/ sounds create a great
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deal of difficulty for Japanese speakers both in producing and distinguishing between the sounds.’
(Smith, 2012: 202) According to An Introduction to Japanese Linguistics, Tsujimura (2014)
explains the differences among English alveolar retroflex liquid, /r/ and alveolar lateral liquid, /l/,
and Japanese alveolar liquids (approximants), /r/ with examples such as roku (six) and ringo
(apple). Tsujimura argues that this /r/ sound closely resembles the sound of /d/ in Amerindian
English. The pronunciation of these words, roku (six) and ringo (apple), differs beyond the
imagination from those of English, and conversely, even for many English-speaking learners of
Japanese, it is difficult to distinguish between the Japanese /r/ and /d/ sounds.

In the 2020s, Higurashi (2020) as in section 1.2, highlighted the key vowel and consonant
sound problems and discussed what attributed to the pronunciation problems, along with the
characteristics of the phonetic differences between Japanese and English. In terms of consonants,
she focused on three areas: 1) liquid /r/ vs /1/, 2) voiceless stop consonants /p/ vs /b/ and 3) fricatives.
As for liquid /x/ vs /l/, she describes that the sounds corresponding to the English /r/ and /1/ are not
present in Japanese, and Japanese /r/ is represented by the IPA symbol /¢/, which is also known
as a post-alveolar ridge or alveolar flap. The Japanese /r/ is pronounced similarly to /d/ and /t/
sounds in American English because the tip of the tongue touches the alveolar ridge. Similarly,

Tsujimura (2014) describes Japanese /r/ as similar in articulation to /d/ in American English.

2.4.Suprasegmental research

According to Pennington (2021), since the CLT trend, there has been a revival of attention
to pronunciation, as well as to contextual aspects of pronunciation, such as suprasegmental
phonology. Language teaching has been enhanced by the growth of technology and maintaining
a well-established focus on segmental phonology. Suprasegmental features, sometimes referred
to as prosody, generally refer to four key aspects: stress, intonation (pitch/tones), rhythm, and
duration/variation in length. Wells (2006: 3) specifies that ‘the prosodic (or suprasegmental)

characteristics of speech are those of pitch, loudness, and speed (or tempo, or speech rate; its
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inverse is the duration of the constituent segments). These combine to make up the rhythm of
speech and are combined in turn with stretches of silence (pause) to break up the flow of speech.’
To this end, the following two sections will explain the areas of word stress and intonation (pitch),
which are particularly challenging for Japanese speakers (Anderson-Hsieh, 1996), as well as the

related issues.

2.4.1. Stress (word stress)

Despite the similarities between English and Japanese in terms of word stress, the two
languages differentiate themselves in terms of how word stress plays a role in producing the
distinctive stress patterns of their respective languages (Ohata, 2004). As Roach (2000: 45) states,
the contrasts between many essential sounds are simply not the outcome of differences between
phonemes. He describes stress as one of the most important prosodic features in the section on
suprasegmental phonology as follows: ‘when the word importis pronounced with the first syllable
sounding stronger than the second, English speakers hear it as a noun, whereas when the second
syllable is stronger the word is heard as a verb.” Wells (2006: 3) describes ‘stress is realised by a
combination of loudness, pitch, and duration.’ He states that some languages use stress
placement lexically, citing Greek as an example, and introduces word pairs where differences in
meaning depend entirely on stress placement and not on consonant or vowel sound differences.
In standard (Tokyo) Japanese, hashi (if: edge, ¥&: bridge, &: chopsticks) can be an example of this
(Wells, 2006: 5). For instance, it means end, edge with no accent, bridge with an accent on the
second syllable, and chopsticks when the second syllable is much lower pitched than the first one.
On the contrary, the meanings are different when pronounced in Kansai (Osaka) Japanese dialect.
However, it is known as a pitch accent (Wells, 2006: 4). Wells (2006) also illustrates some
languages have no lexical use of stress, such as French.

When word stress is misplaced by L2 learners of English, it is said that it can result in
significant problems in intelligibility (Celce-Murcia et al., 2010: 212; Roach, 2009: 79). In the 90s,
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Benrabah (1997) stated that misplaced word stresses can cause listening errors. For example,
normallyis mistakenly pronounced as normally with the stress on the second syllable, which can
be misunderstood as no money, and written can be misunderstood as retain when it is said as
writtén. In the 2000s, Yamane (2006 in Yamane, 2015) examined the intelligibility of English
pronunciation of Japanese learners by providing audio samples to Americans. The results showed
that 47.5% of the respondents were able to hear words correctly with misplaced stresses, which
was the second lowest percentage after consonant deletion. He reported that, for example,
commerce was difficult to understand when it was mistakenly pronounced as commeérce with the
stress on the second syllable. However, it was also found that even when pronounced with an
extra vowel inserted, the pronunciation was still relatively understandable. Zielinski (2008)
examined the intelligibility of English pronunciation by providing recordings of L2 learners who
spoke either Vietnamese, Korean or Chinese as their L1, and asked native speakers to identify
what words they were saying. The results showed that 1) the correct positioning of word accents
and 2) the correct pronunciation of vowels and consonants in strong syllables lead to better
intelligibility. It was suggested that strong syllable segments played a major role in word
recognition. These empirical data suggest that misplaced word stresses can hinder intelligibility
and communication. Learning the correct word stress is important for achieving a highly

intelligible English pronunciation.

2.4.2. Intonation (pitch)

One characteristic of Japanese learners of English is that they tend to speak with a
monotone intonation from the beginning to the end of a sentence. Native English speakers
generally use falling tones for simple sentences and wh-questions, and rising tones for yes-no
questions, listing, and choice sentences. In addition, rising tones also act to convey reassuring
emotions (Tsukuma, 2005). Roach (2000: 45) explains ‘Intonation is also important: if the word

right is said with the pitch of the voice rising, it is likely to be heard as a question or as an
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invitation to a speaker to continue, while falling pitch is more likely to be heard as confirmation
or agreement.” The English intonation system constitutes the most important and complex part
of English prosody, therefore many non-native speakers could fail to understand some or entire
messages of native speakers, depending on intonation type (Wells, 2006). As Jenkins (2000) notes,
English is no longer exclusively the language of native speakers of English (NSE) but is more
often used as a Lingua Franca between speakers of a foreign language. Therefore, it is no longer
necessary to refer to 'native English pronunciation', and it is sufficient to learn phonemes by
minimising the number of consonants and vowels needed to be understood. However, Jenkins
(2000) insists that intonation rules should be taught, especially when regarding where nuclear
stress should be placed, as it is the most important clue to conveying the speaker's intended
meaning. Similarly, Lodge (2009) states that misplaced nuclear stress and incorrectly articulated
pronunciations are immediately corrected by the listener cognitively. Wells (2006) states that
native speakers of English know that many learners struggle with vowels and consonants.
Therefore, when speaking to non-native English speakers, they are more tolerant towards
segmental errors. However, they do not take intonation errors into consideration. Wells also
argues that this would be because native speakers are not aware that English language learners
can also make mistakes in intonation. Even for those who have acquired a sophisticated
command of English, it is intonation which remains the most difficult to master until the very
end of their language acquisition journey (Jenkins, 2000). Learners who can pronounce
segmental phonemes correctly may still have difficulties acquiring intonation without continuous
training, and regular opportunities to communicate with native English speakers (Roach, 2009:
121).

In the 90s, Derwing, Munro, and Wiebe (1998) examined the learning effects of three
different approaches to pronunciation instruction over 12 weeks with three groups of English
language learners, respectively: 1) segmental accuracy-focused instruction; 2) general

pronunciation instruction with no particular emphasis; and 3) prosody-focused instruction. They

23



measured the effects of different pronunciation instruction methods on foreign accent,
comprehensibility, and fluency by native English speakers as raters and found that spontaneous
speech pronunciation improved the most in the prosody-focused group. In the 2000s, Yabuuchi
and Satoi (2001) had native English speakers listen to English read aloud by Japanese learners
of English and rated its naturalness. The result reports that the greater the pitch change, the
more English-like the native speakers deemed the utterance to be. In the 2010s, Saito & Saito
(2017) investigated the effects of suprasegmental-based instruction on the comprehensibility,
word stress, rhythm, and intonation of 10 Japanese EFL learners. Over six weeks, the
experimental group was given a total of three hours of instruction, while a controlled group of
students received meaning-focused instruction which did not include suprasegmentals at all.
Speech samples were rated by native speakers and acoustic analysis was conducted. The result
showed that the experimental group achieved better overall results in terms of comprehension,
word stress, rhythm, and intonation. In particular, with intonation, they were able to use
appropriate intonation in yes/no questions and wh-questions. These empirical data suggest that

intonation (pitch) can also affect intelligibility and communication.

2.5.Summary of the chapter

From the above, we can ascertain that there are difficulties with vowels and consonants
for Japanese learners of English, as well as stress and intonation (pitch) because of speech styles.
This study is thus timely and important because it explores where problems lie mainly in
segmental (vowels and consonants) and some suprasegmental features in the pronunciation of
English by Japanese undergraduate students, majoring in English, and seeks to recommend
suitable learning approaches for their level of English proficiency. Problems for Japanese
learners of English include mispronunciations of vowels rather than consonants, causing more
communication problems (e.g. Bada, 2001; Kitao, 1995a; Ohata, 2004). Consonants are the

skeleton of a word (O'Connor, 1980), however, mainly the clichés such as /0/, /0/, 1/, Ir/ etc. (e.g.
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Kimura, 2022; Kitao, 1995b; Ohata, 2004), are also considered problematic. It is suggested that
prosody is also important for the acquisition of near-native pronunciation (Derwing et al., 1998;
Saito & Saito, 2017; Yabuuchi & Satoi, 2001). Knowing this background information, a
theoretical understanding of these issues is crucial. It is important to explore why these mistakes
are present among Japanese learners and how we can address these pronunciation issues. To
this end, an outline of this project’s purpose and approaches will be presented in the next

methodology chapter.
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Chapter 3 Research Methodology

3.1. Overview

The main aim of this study is to explore where segmental and suprasegmental problems
lie in the pronunciation of English among Japanese undergraduate students majoring in English.
Needless to say, both segmental and suprasegmental pronunciation play a crucial role. Stress is
crucial, as emphasised by Ohata (2004), Roach (2000), and Wells (2006), because it significantly
affects intelligibility (Benrabah, 1997; Celce-Murcia et al., 2010; Roach, 2009; Yamane, 2015;
Zielinski, 2008). Intonation is also considered to affect intelligibility (Jenkins, 2000; Roach, 2000;
Saito & Saito, 2017; Wells, 2006). In particular, as word stress and intonation (pitch) are
considered challenging for Japanese learners of English (see Chapter 2, Section 4), this study
focuses on these two suprasegmental features. The essential tools for data collection in this study
were questionnaires and spoken voice recordings. Firstly, the questionnaire was created to elicit
responses from participants to better understand their English learning background and their
opinions about English pronunciation. Secondly, in order to check and clarify participants’
pronunciation, 3 recording conditions were created: 1) a diagnostic word list, 2) reading passages
aloud, and 3) spontaneous speech. Further details about both the questionnaire and the

recordings will be provided in section 3.5. and 3.6.

3.2. Research questions

The results of previous studies suggest that the correct pronunciation of segments is more
important in conversations among non-native speakers of English rather than appropriate
prosody (Arimoto, 2002; Jenkins, 2000; Sugito, 1996; Yamane, 1999). On the contrary, correct
stress and intonation, with incorrect segmental pronunciation of English is better understood by
native English speakers than correct segmental pronunciation, with incorrect stress and

intonation (Wells, 2006: 2; Anderson-Hsieh, Johnson & Koehler, 1992). This is because it is the
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most important cue in conveying the speaker's intended meaning (Lodge, 2009; Wells, 2006).
Moreover, Cenoz & Lecumberri (1999: 4) claim that ‘Errors in intonation may be more serious
since they can produce misunderstandings at the pragmatic level when the specific context may
not help to ratify the intended meaning.” Then, as a result, questioning which is more important
for Japanese learners of English to focus on, segmental or suprasegmental features, is an
important consideration. These factors make it difficult for learners and teachers to set learning
objectives on what elements of pronunciation they need to learn (Arimoto & Kochiyama, 2006).
As Yamane (2015) states, many EFL teachers are non-native English speakers. In addition, in
fact, it is reported that approximately 80% of English language teachers worldwide are non-native
speakers (Celce-Murcia, et al., 2010). In such an environment, it would be unrealistic to expect
non-native-speaking teachers of English to provide perfect pronunciation as a model for learners.
However, it is also true that many learners want to improve their pronunciation and acquire
native-like pronunciation (Derwing, 2003; Scales, Wennerstrom, Richard & Wu, 2006). Many L2
speech researchers have emphasised repeatedly that, even with detectable accents, learners
should be encouraged to seek more achievable and practical goals, such as mastering intelligible
and comprehensible pronunciation (Levis, 2005; Munro & Derwing, 1995). Hence, pronunciation
teaching should be designed to ensure the most efficient and effective learning of what is essential
for real-life use of L2 in the future (Saito & Plonsky, 2019).

Considering the issues that Japanese EFL learners face when learning English
pronunciation, the following research questions were created to be explored within this
dissertation:

1) Which phonemes do Japanese learners of English find difficult to produce in an

intelligible manner?

2) Do the phonemes which are difficult for the learners affect their intelligibility?

Furthermore, three sub questions were also explored:
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A. Are there any differences in pronunciation of these phonemes by participants
depending on the task being undertaken (such as a diagnostic word list, reading
passages aloud, or spontaneous speech);

B. Are the participants conscious of where their difficulties lie; and

C. Which has more on an impact on learners’ intelligibility, stress or intonation?

3.3.Participant overview

A total of 49 participants (n=49), who were first, second and third-year undergraduate
students majoring in English, were recruited to take part in this study. There were 11 first-year
students, 21 second-year students and 17 third-year students. With reference to Dornyei &
Taguchi’s instructions (2010: 19) in 3.5.1., an invitation letter explaining the purpose of the
questionnaire was prepared, but to make sure that the participants understood the purpose of
the questionnaire, a brief explanation in English and Japanese was given at the beginning of the
questionnaire as found in the appendix. Additionally, the purpose of the study was explained
verbally to all the participants. They were provided with a consent form, which included
information about the project at the beginning of the questionnaire. By completing and
submitting the questionnaire, they agreed to participate in this study.

All the participants were Japanese female students between 18 and 22 years old, and they
were educated in a monolingual school environment before entering university. The reason for
choosing this age group was that general pronunciation difficulties of Japanese learners of
English (e.g., junior and senior high school students and undergraduate students not majoring in
English) have been studied extensively, thus this research focused specifically on undergraduate
students majoring in English. Currently, English language education in Japanese primary
schools has been officially implemented since 2020 (MEXT, 2017), and all primary schools started
to offer a minimum of one English lesson a week, 35 sessions per year, from the third grade in

2020. The participants in this study were born between 2001 and 2004 so they officially started
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learning English from junior high school. This means that they started learning English at the
age of 12/13 and received a typical grammar-based, written language-centred English education
with little attention to pronunciation for six years before entering the university (Baba, 2021;
Saito, 2007; Tsukuma, 2005). These participants are highly motivated to learn English as well
as interested in the target culture.

The institution they belong to is Mukogawa Women's University (Hereafter referred to as
MWU), which is a private university located in Nishinomiya, Hyogo, Japan, founded in 1939.
MWU has a student body of around 7,700 students. At MWU, there is a mainstream course and
an advanced course in English (ACE) in the Department of English (now known as the
Department of English and Global Studies). According to the homepage of MWU, ACE stands for
Advanced Course in English, a specialist English course. It is designed for students who have an
English language proficiency of around 600 points on TOEIC® at the time of enrolment to improve
their English language skills and intercultural competence. Class sizes are small and, in principle,
conducted in English, and students can join the ACE from the mainstream programme in their
second or third year if they meet the minimum entry requirements. From the third year,
mainstream students can choose one of the three different streams of study 1) Culture and
Literature, 2) Language and Linguistics, or 3) Business and Communication. ACE students, on
the other hand, belong to International Liberal Arts stream in addition to the three above-
mentioned fields. The school encourages ACE students to participate in exchange programmes,
intending to nurture students who will be capable of working in a wide range of international
fields after graduation.

Students of the Department of English go to the U.S. at the end of the first year and study
there for 4 months at Mukogawa U.S. Campus in Spokane, Washington. They can also join a
further extension programme there if they wish. All the 49 participants in this present study
major in English, and 32 of them belong to ACE, with the remaining 17 students belonging to the

mainstream course.
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3.4.Recruitment of participants

Since this study is a qualitative one, it was assumed that there would be approximately
40 participants for the questionnaire and 10-12 for the recording data needed. In order to recruit
participants, two sampling strategies were mobilised in this study, which were introduced as
purposeful sampling by Leavy (2022). Participants were recruited using convenience sampling,
which created a snowball effect. Convenience sampling is ‘a sampling strategy in which the
researcher identifies participants based on their accessibility’ (Leavy, 2022: 280). Snowball
sampling is one of the most frequently used purposeful sampling strategies, also known as chain
sampling (Patton, 2015) in which participants are recruited by word of mouth from other
participants or supporters of the research project.

There were two stages of participant recruitment that took place in this project. In stage
1, in order to conduct a questionnaire, convenience sampling (Leavy, 2022) was mobilised by
asking students in a listening class taught by this researcher to take part in the questionnaire.
However, there were only 21 students in the above-mentioned listening class who could be
approached to take part in the study. Further participants needed to be found, as 21 participants
were not enough to conduct the questionnaire and attain enough results to properly analyse
trends and justify the findings. Therefore, snowball sampling (Leavy, 2022) was mobilised by
asking my thesis supervisor, a colleague, and a part-time lecturer to recruit their students to take
part in the study. Consequently, convenient sampling was employed by reaching out to other
lecturers who shared the questionnaire with students in their classes. As a result, 49 participants
completed the questionnaire. In stage 2, in order to get voice recording data, all participants were
invited to take part in the recording stage after completing and submitting the questionnaire. 14
participants volunteered to continue to take part in this study and 35 participants decided to
finish taking part in this study after the questionnaire. All recordings took place one by one with
the researcher and participant. The recordings were conducted between the 10th and 17th of

January 2023, on four separate days, with 12 of the 14 recordings taking place face-to-face in a
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postgraduate student room at the university, and the remaining two recordings taking place via
Zoom at the participants’ requests. This was how the 14 students eventually participated in the

recordings.

3.5. Questionnaire

A total of 49 participants (n=49) completed the questionnaire. This questionnaire was one
of the most important data collection instruments incorporated in this study. The purpose of this
questionnaire was to find out the participants’ English background. During the questionnaire,
participants were asked about their language study background, their experience of using English
both in Japan and abroad, their connection to their learning environment, and their opinions on

their English pronunciation.

3.5.1. Questionnaire design
This questionnaire was created and distributed using Google Forms. This questionnaire
was composed of two parts: Part 1 contained 20 questions on participants' English language
qualifications, English language educational background and travel history, while Part 2
contained 13 questions on participants' opinions about their English pronunciation, for a total of
33 questions. In this questionnaire, the following types of questions were incorporated in the data
collection stages: multiple choice questions, fill-in-the-gaps, Yes/No questions, and open-ended
questions.
When designing the questionnaire, Dérnyei & Taguchi’s instructions (2010:19) were
referred to and covered the following points:
e  What the study is about and why it is important or socially useful.
e The organisation responsible for conducting the study.
e Emphasising that there are no right or wrong answers, requesting honest answers
and trying to elicit integrity in general.
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¢ Promising confidentiality.

e Saying ‘thank you.

3.5.2. Procedure

The questionnaire was open from 15th December 2022 to 13tk January 2023 in the autumn
semester. The responses were obtained by sharing a link to the Google Form or asking
participants to scan a QR code provided to them using their mobile phones. The link to the
questionnaire was further shared with some of the participants via Google Classroom.

As mentioned in 3.4, 21 participants from this researcher’s class were not enough to obtain
sufficient results for a proper analysis of trends and responses, and therefore further participants
were recruited. My thesis supervisor and a fellow part-time lecturer were approached to assist
in recruiting students to participate in this study, and both were kind enough to let me join them
either before or at the beginning of their lectures to explain the project to participants. There, I
introduced myself, described the current study, and invited them to complete the questionnaire.
As a result, by employing convenience sampling, using connections with lecturers who shared my
questionnaire with their students, 49 participants eventually responded to the questionnaire on
the following dates:

e Thursday, 15th December 2022: 11 participants from the first year
e Thursday, 22nd December 2022: 9 participants from the third year
e Friday, 23rd December 2022: 21 participants from the second year

e Friday, 13tk January 2023: 8 participants from the third year

Now, an in-depth explanation of each section of the questionnaire will be provided in

section 3.5.3. and 3.5.4. The questionnaire in its entirety can be found in Appendix 4.
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3.5.3. Part 1: Participants’ background

In Part 1 of the questionnaire, there were 20 questions in total. I firstly asked participants
general questions, such as their year level, gender, age, nationality, department/major and
language qualifications, from questions 1 to 7 by using multiple choice questions and fill-in-the-
gap style questions. Next, questions 8 to 11 asked participants to answer questions about their
English language learning background prior to entering tertiary education by employing
multiple-choice questions and open-ended questions. In this way, the participants’ basic

information was obtained.

3.5.4. Part 2: Opinions about English pronunciation

In order to find out which of the vowel and consonant phonemes were perceived to be
difficult to pronounce, Part 2 of the questionnaire was developed with 13 questions in total. In
Part 2, participants’ opinions about their English pronunciation were gathered by using multiple-
choice questions and open-ended questions to let them explain how they felt about their
pronunciation and English proficiency. Part 2 was divided into two main parts, including seven
questions on vowels, five questions on consonants, and an additional question about other words
or phonemes which participants felt were difficult to pronounce.

In order to properly analyse trends and responses, vowels were categorised into short, long
and diphthongs. As such, in the survey, two questions were created to differentiate between short
and long vowels that used the same phoneme but with different vocabulary. Similarly, three
questions were created for diphthongs, asking the same phoneme but with different vocabulary
at the beginning, middle and end of the word. As for consonants, vocabulary containing phonemes
at the beginning, middle, and end of words was asked as one question respectively. In addition,
considering the results of my M.A. thesis, vocabulary containing /g, k, d/ was also asked as a
separate question to see whether similar difficulties were present during this project. It is

important to note that all the 20 vowels were included, but four phonemes, /b, h, j, m/, were
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excluded in the questions on consonants because they have been deemed to not be difficult for
Japanese speakers to pronounce (Kimura, 2022; Kitao, 1995b). Detailed questions and results on

vowels and consonants will be provided in Chapter 4, the Results chapter of this dissertation.

3.6.Recording and procedure

As introduced in section 3.1, spoken voice recordings were crucial for drawing reliable
conclusions regarding both segmental and suprasegmental issues in the pronunciation of word
lists and passages, as well as in participants' natural language use. The recording materials were
prepared under three conditions: 1) a diagnostic word list, 2) reading passages aloud, and 3)
spontaneous speech. These three types of recording materials were timed in advance by the
researcher, and it was assumed that it would take around 15 minutes to complete all the
recordings. A total of 14 participants signed up for a Google Docs timeslot provided by the
researcher according to their availability. The recordings took place between the 10th and 17¢th of
January 2023, on four separate days. For the voice recordings, both a voice recorder in my PC
(Surface, Microsoft) and SONY IC recorder were used in order to make sure that none of the
responses from participants were incomplete based on technological difficulties.

To ensure successful recordings, 14 recordings were conducted in two locations. One was
carried out face-to-face in a postgraduate student room at the university, and the other was made
via Zoom at the request of the participants. Firstly, twelve recordings of the participants were
made in a quiet postgraduate student room at the university, where one participant and the
researcher were alone to avoid background noise and external influences. In addition, a waiting
room was provided in a neighbouring room so that the next participant could enter the recording
room as soon as the previous participant finished. Two of the 12 participants requested to wear
masks during the recordings. Secondly, the remaining two recordings were carried out via Zoom.
Just in case, in addition to a voice recorder in my PC (Surface, Microsoft) and SONY IC recorder,

Zoom sessions were also recorded using the record function built-in to the Zoom software.
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As anticipated, each recording session lasted for 10 to 15 minutes, including audio checks.

The recordings were conducted one by one with the researcher and participants. The recording
quality was first checked and adjusted for each speaker so that their voices would be recorded at
a suitable volume for analysis. The materials, printed on one side of A4 paper, were distributed
to each participant just before the recording commenced, and they had an opportunity to look
them through right before the record button was pressed. No instruction was given by the
researcher in terms of phonetic and phonological features in the materials. When recording, the
SONY recorder was operated by the researcher, and the PC recorder by the participants
themselves. This was to ease the nervousness of the participants so that they could start
recording at their own pace. However, this was not the case for recordings performed on Zoom.
During the recording, the researcher made sure to create a relaxed and comfortable ambiance so
that participants did not feel too nervous in both settings. As a result, 14 participants eventually
participated in recording on the following dates:

e Tuesday, 10t January 2023: 3 participants from the first year and 2 participants

from the second year

e Friday, 13th January 2023: 1 participant from the second year

e Monday, 16th January 2023: 2 participants from the second year (on Zoom)

e Tuesday, 17th January 2023: 5 participants from the first year and 1 participant

from the third year

3.6.1. Materials for Recording

When preparing for recordings, materials were carefully selected, which were considered
to be phonetically balanced by the researcher, with a focus on phonemes which are particularly
difficult for Japanese learners of English as stated by Kimura (2022) and Kitao (1995b). As
introduced in section 3.1, three recording conditions: 1) a diagnostic word list, 2) reading passages
aloud, and 3) spontaneous speech, were covered. These three conditions partly followed Labov's
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five stylistic levels: [1] Casual speech, [2] Careful speech, [3] Reading, [4] Word lists, and [5]
Minimal pairs (Labov, 1970:184).

For this study, [4] Word lists and [5] Minimal pairs were combined as 1), a diagnostic word
list. These three recording conditions had mainly two types of tasks: 1) and 2) controlled
production tasks, and 3) a spontaneous production task. The former involved reading materials
provided, such as a word list and short passages. Following a word list allowed the researcher to
elicit pre-determined, clearly specified speech material from the speaker (Munro, 2008: 202). The
latter was a less controlled task in the form of a spontaneous speech. While a more natural speech
output may cover the weaknesses of the controlled tasks, the output may not contain the pre-
determined features of the target language of the researcher's interest, making it harder to
differentiate between two speakers or groups (Richter, 2019: 66). The two types of speech
recording tasks were deemed as sensible to employ in order to draw credible conclusions about
segmental and suprasegmental problems in both the pronunciation of dictated word lists, and
through attaining records of participants natural usage of the language. Hence, these three

recording conditions were prepared. Now, a description of each recording type will be provided.

3.6.1.1.Reading a diagnostic word list

The diagnostic word list consisted of two categories: vowels and consonants with minimal
pairs in each category. In the list of vowels, 14 minimal pairs, 18 short and 10 long vowels, and
16 diphthongs were listed respectively. The consonant list also had 10 minimal pairs and 47
consonants. Notably, unlike the consonants in Part 2 of the questionnaire, all 24 consonant
phonemes were included here. As the word list was relatively long, some participants read it by
dividing the list into two parts (i.e., vowels and consonants) and others read it all at once,
depending on their individual preferences. The word lists in Hewings' English Pronunciation in
Use: Advanced Self-study and Classroom Use (2007: 129, 192) provided good and valid samples

of word lists which are well organised, therefore they were mobilised as a reference when
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preparing the word list that was used in this project. The minimal pairs were selected by
considering typical words that were considered to be confusing to Japanese speakers. This word
list was used to check whether participants could distinguish words and pronounce them in an
intelligible manner in comparison to RP and GA. The whole diagnostic word list can also be found

in the appendix.

3.6.1.2.Reading short passages aloud

There were four types of passages: 1) spoken, 2) narrative, 3) diary-style, and 4) children's
book. Firstly, 1) and 3) were adapted from English Pronunciation in Use: Advanced Self-study
and Classroom Use (Hewings, 2007: 144). Secondly, this study employed one of the most well-
known phonetically balanced passages: The North Wind and the Sun, one of Aesop's Fables,
adopted by the International Phonetic Association (1999) as 2). Gass and Varonis (1994) also
used this text in their study on the role of conversational interactions in the development of non-
native speech like other researchers such as Horgues & Scheuer (2014) and Meng, Harrison &
Wang (2009) did. Lastly, Shel Silverstein’s The Giving Tree (1964) was included as 4). The
number of words in these four passages was relatively similar in length at 87, 113, 90 and 78
words respectively. Since there were four passages, participants read the passages with brief
breaks or in one go, according to their individual preferences, similarly to the vocabulary list.
These four passages were intended to check how participants pronounce the words in the passages
compared to reading the words in a diagnostic word list one by one. Besides, it was of interest to
find out if there were differences across the four different text types. Again, these passages were

compared with RP and GA.

3.6.1.3.Spontaneous speech
There were eight topics provided for participants to freely talk about: my experience of

study abroad online, my best meal, my favourite place, my best trip, my best friend, my hometown,
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my hobby, and my family. The participants were asked to choose one of these eight topics and
talk about it for about one minute. The reason why they were provided with these simple topics
was that the researcher anticipated that they would be comfortable with talking about themselves
on these types of topics, and therefore they would speak smoothly. In terms of the length of the
speech, as it was highly expected that some participants might not know how long they had been
speaking, all participants were instructed to check the timer of the PC voice recorder in case they
wanted to know how long they spoke before they started. In this regard, two participants were
allowed to change the topic and re-record it after they had started speaking, but not on the same
topic. The reasons for changing the topics were as follows: one participant said, ‘I thought I was
too familiar with the topic and it was boring’, while the other participant said, ‘I went off the topic’.
In analysing this spontaneous speech, a transcription application called CLOVA Note (LINE
Corporation, 2022) was used to automatically transcribe the speech to some extent, and then it
was transcribed and redrafted by the researcher by listening to it again. CLOVA Note is an Al

technology-based speech transcript management service.

3.7.Measurement

Although appropriate tasks were selected for this study, there was one challenge. That
was finding appropriate measurement tools. Despite the progress of research that investigates
pronunciation, there is no standardised measurement of the extent of foreign accents (FA)
specifically (Richter, 2019). Although there are variations in the types of ratings, most studies
regarding the perceived degree of FA classified speakers on a scale from native speech to strongest
FA, based on the listener's instincts (Thompson, 1991). While some studies ask listeners to rate
the degree of FA on a specific scale (Flege, MacKay and Piske, 2002), some rate it on a native and
non-native scale (e.g. Moyer, 1999), while others rate it on a very good and very poor
pronunciation (Yeni-Komshian, Flege & Liu, 2000) or even some more ambiguously, expressed in

relative terms such as close to native English and less close to native English respectively (Magen,
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1998). Due to this lack of standardised measurement tools and scales, four original rating scales
were developed: 1) perfectly intelligible, 2) fairly intelligible, 3) relatively intelligible, and 4)
unintelligible for intelligibility assessment. The ratings were categorised based on the raters'
intuition, as in Thompson's (1991) study. The recording data was analysed by human raters for
both segmental and suprasegmental features, with the prominent suprasegmental features being

assessed using the software called Praat (Boersma & Weenink, 2024).

3.7.1. Raters for qualitative research

Data analysis and evaluations of the participants' results were conducted by two human
raters for this qualitative research. One Australian associate professor was recruited as a native
speaker of English and cooperated in rating the recordings and pronunciation (Hereafter, Rater
2). The other rater was the primary researcher of this project, a Japanese EFL speaker (Hereafter,
Rater 1). Since Rater 2 has been teaching English at Japanese universities for more than a decade
and has worked internationally, it was assumed that he would be used to Japanese speakers’
English. Nevertheless, the rater's experience of exposure to the English of Japanese learners does
not necessarily reflect on the leniency or severity of the rater's judgments. Suenobu, Kanzaki and
Yamane (1992) studied the relationships between judges' scores and other parameters such as
age, education, and experience with Japanese English, and found no significant correlations
between them. Rater 1, who had completed a master’s degree in England, worked in the Republic
of Ireland and Singapore for 10 years and taught English and Japanese at Japanese universities
for 4 years at the time of this experiment. Firstly, Rater 1 checked whether vowels and
consonants were pronounced correctly, and then Rater 2 checked the pronunciation to confirm
the findings. The results of the analysis were listed respectively by phonetic symbols. The

complete list is provided in Appendices 5 and 6.

39



3.7.2. Speech analysis software

As outlined in section 3.7, the prominent suprasegmental data was acoustically analysed
using Praat (Boersma & Weenink, 2024), a speech analysis software, to provide objective ratings
alongside human raters. Praat is a software developed by Paul Boersma and David Weenink at
the University of Amsterdam, designed for speech analysis, transformation, and synthesis. The
advantages of Praat include its easy accessibility and being free of charge. For linguistic speech
analysis, Praat is highly suitable due to its ability to visualise speech. Each prominent data
obtained was manually annotated and analysed, specifically looking at word stress (intensity)
and intonation (pitch) gathered in the recordings. The results of this analysis will be provided in

Chapter 4, the Results section of this thesis.
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Chapter 4 Results

4.1. Analysis of the questionnaire

First, this section reports on the results obtained in the questionnaire. It was divided into
two parts. Part 1 asked for background information, while Part 2 asked for participants' opinions
on English pronunciation (vowels and consonants). Seven questions on vowels and five questions

on consonants were asked, and all responses to Part 1 and 2 were compiled.

4.1.1. Part1l

In Part 1, participants’ English background was mainly examined and was divided into
four parts: 1) Characteristics of the participants, 2) English learning background, 3) History of
travel and residency abroad, 4) Pronunciation of English consisting of 20 questions. The following

are the results of the analysis for each of these four sections.

4.1.1.1. Characteristics of the participants

In this section, participants’ basic information, such as year level, class, gender, age,
nationality, department/ major and language qualifications were asked from questions 1 to 7 by
using multiple choice questions and short sentence questions in which participants wrote out
their answers. In terms of language qualifications, in question 7 they were asked about their
results in TOEIC and other English language qualification tests such as EIKEN, TOEFL, and
IELTS, which were widely accepted measures in order to get an idea of the English language
proficiencies of the participants. Table 1 below shows the total TOEIC Reading & Listening scores

and the number of participants.
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15

0
400.00 475.00 550.00 625.00 700.00 775.00 850.00

Table 1: Total Score of TOEIC Reading & Listening

As for their level of English, the result of TOEIC scores was referred because currently
this is the test all students are strongly encouraged to take at MWU. 46 out of 49 participants in
total reported their TOEIC score. 3 participants did not remember their scores. As shown in
Table 1, the overall score range was quite wide, from 400 to 850, with an average score of 618.3,
and the average score of mainstream was 600.4 and ACE was 627.9, respectively. The score range
with the largest number of participants was 550-625, followed by 700-775. This shows that the
English language levels of the target group were varied. According to the TOEIC® Program
DATA & ANALYSIS 2023, the average TOEIC score among Japanese university students was
588. Within this category, the average of humanities majors was 601. It indicates that the target
group of this study belongs to just around the range of the national average of Japanese university

students and humanities majors.

In addition, 37 out of 49 participants answered that they have obtained EIKEN (3%f),

with 29 obtaining Grade 2, the largest number, followed by 6 obtaining Grade Pre-2. Judging

from the TOEIC scores and the status of EIKEN (¥f%), it can be assumed that the English

language levels of the participants approximately correspond to between participants being at

the pre-intermediate and intermediate level, which is between B2 and A2 for the Common
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European Framework of Reference (CEFR; Council of Europe, 2001), with the majority of the

participants clustered around B1 of the CEFR.

4.1.1.2. English learning background

In this section, there were mainly two parts: history of English learning and current
English learning status. Firstly, questions 8 to 11 asked participants to answer questions about
their English language learning background prior to entering tertiary level through multiple
choice questions and short response questions. In terms of question 8, the researcher wanted to

know when they had started studying English.

8. How old were you when you started learning English? \L\DZ 3 5HEBER B VAHE LIZH,

49 responses

@ Before going to preschool (Before 3
years old)

® Preschool (3~5 years old)
Kindergarten (8 years old)
@ Primary School : /NERARZHF(1 - 26F

' ‘ )
@ Primary School : /NEITERZEE(S - 44F
%)

@ Primary School : NEIREFES - 6...
@ Junior high school : BZL

Table 2: Timing of the Start of English Language Learning

As Table 2 above shows, seven options have been given as follows: before the age of 3, 3-5
years old, 6 years old, Primary 1-2, Primary 3-4, Primary 5-6, and junior high school. Firstly,
upper primary school (grades 5 and 6) was the most common timing for starting to learn English
(32.7%), followed by junior high school (18.4%), and these two groups represented 51.1% of the
total. Secondly, as in junior high school, 18.4% of the participants were in the lower primary
school (grades 1 and 2), and 6.1% were in the middle primary school (grades 3 and 4), accounting

for 24.5% of the total. Finally, preschool (3-5 years old) accounted for 12.2% and before going to
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preschool (before 3 years old) and kindergarten (6 years old) for 6.1% respectively, accounting for
24.4% of the total. This suggests that 24.4% of the participants started to learn English before
starting compulsory education at primary school. As mentioned in section 3.3, Chapter 3, it is
known that all Japanese university students have studied English since junior high school at the
age of 12/ 13 as a compulsory subject in Japan, for those born between 2001 and 2004. In fact,
57.2% of the participants started learning English from primary school before junior high school
according to the results mentioned above.

In questions 9-11, the researcher specifically asked about the individual's English

language learning circumstances prior to entering the university and the reasons behind them.

9. What did you do to study English apart from school before entering the university? You can
answer more than one. KF AF 8], FRUNTHREDOMEZE U S TI N, (1BEEIZER)

49 responses

Private English conversation sc... 18 (36.7%)
Cram school (32382%)
Kumon (2A32)
Home-teaching English materia...
TV (L-E) - YouTube’d &
Radio(Z>7t)
Online materials (A>5-12>)
Skype (Af317)

Others (Zfih)
Nothing special (fF(CAIELT...

12 (24.5%)

7 (14.3%)
10 (20.4%)
11 (22.4%)
2 (4.1%)
1 (2%)

2 (4.1%)
2 (4.1%)
11 (22.4%)

0 5 10 15 20

Table 3: English Language Learning Outside School (before entering university)

In question 9, ten options were given as follows: private English conversation school, cram
school, Kumon, home-teaching English materials, TV & YouTube etc., radio, online materials,
Skype, nothing special and others. If chosen others, details had to be given in question 10.
Question 11 asked for reasons behind the answers to question 9 in fill in the gap format. As
shown in Table 3, private English conversation school was dominant (36.7%), followed by cram

school (24.5%) and TV/YouTube etc. (22.4%). Alongside this, the number of participants who
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chose nothing special was relatively high at 22.4%. Next, 20.4% of participants answered Home-
teaching English materials, followed by Kumon at 14.3%. Moreover, radio, Skype and others
accounted for 4.1% each, and the least was on/ine materials at 2%. Details about others were
found in question 10: homestay, private tutoring, and BE-GO. Searching for BE-GO, it was found
to be a home-teaching English material employing a CD-ROM containing a pronunciation
assessment system by Benesse Corporation. This home-teaching English material, BE-GO can
be categorised in Computer-Assisted Language Learning, known as CALL.

Overall, 79.6% of the participants' English learning situation outside of school prior to
university enrolment was via face-to-face learning style and 48.9% was independent. The face-
to-face category included Skype. This is because Skype involves a virtual but live conversation
with an English speaker rather than studying on their own. Moreover, looking at these learning
styles, 32.6% are media-based, such as TV, YouTube, radio and online materials, which shows
that even among the digital native generation, face-to-face styles seem to be preferred. It should
be noted, by the way, that this figure exceeds 100 when added all together, which is 155, as
multiple answers were allowed to be selected at the time of the survey, which shows that a
number of participants used multiple methods simultaneously.

The next point worth noting was the answer to question 11, which was the reason given
in response to question 9. Responses fell into four categories: 1) influence of family and
surroundings, 2) compulsory at school/exam preparation, 3) own interest/motivation, and 4)
whether they viewed their classes as sufficient in school. Category 1) was the most common
reason, at 38.7%, with participants stating that it was because of their parents' influence or
because their parents wanted them to study English. On the other hand, 10.2% of participants
in 2), with the main reason reported being in order to study for entrance examinations. In the
two above-mentioned categories, 48.9% of the participants tended to be passive when it came to
learning English. In contrast, 26.5% of participants in 3) said it was out of interest or motivation,

reasoning such as 'l wanted to be able to speak English', ‘I wanted to hear native speakers
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speaking’. Besides, 10.1% of the participants in 4) who answered that they did nothing in
particular in question 9 answered that their English lessons at school were sufficient. Moreover,
one participant gave a reason for attending English conversation classes in Question 9: ‘In high
school, it was all about grammar and my speaking skills didn't improve’. For these reasons,
although 48.9% did not learn English spontaneously, it is clear that the majority were highly
interested in improving speaking skills, even though they were passive in their approaches to
doing so.

Secondly, question 17 asked participants to answer an open-ended question: ‘How did you

use English in your daily life apart from university?’.

Watch films, TV dramas, video clips, SNS in English (55.1%)
Receptive skills

(Listening & Reading) Listen to music, radio programme in English (22.4%)

Read articles, books in English (8.1%)
Talk with foreigners at part-time job, foreign teachers, friends (22.4%)

Productive skills  Write letters, emails, journals (4%)

(Speaking & Writing) Speak to myself in English (6.1%)

Go to English conversation classes (4%)

Others Nothing in particular, no response (8.1%)

Table 4: Current English Language Learning Status (apart from university)

Table 4 shows their current English language learning strategies apart from university.
Again, it should be noted that this figure exceeds 100 when added all together, which is 130.2, as
multiple answers were allowed similarly to question 9. When asked about their current English
language learning status in question 17, the responses were divided into two main categories,
receptive skills (listening and reading) and productive skills (speaking and writing), as shown in
Table 4. (excluding ‘none/no’ response). What should be noted is that 85.6% of participants
clustered on the former. Among these, watch films, TV dramas, video clips, SNS in English were

the most popular answers at 55.1%, suggesting that the enjoyable exposure to English may be a
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motivating factor. In addition, 18.3% (n=9) answered that they did not simply watch films, TV
programmes and YouTube channels in English, but also utilised subtitles, which shows that they
were trying to understand the content in their way. Among the latter productive skills, talk with
foreigners was the most common (22.4%), especially among respondents who spoke English at
their part-time jobs. Other unique answers, such as speak to myselfin English, give a glimpse of
their personalities and preferences. Overall, the former responses were mainly on listening, while

the latter were on speaking in question 17.

4.1.1.3.History of travel and residency abroad

In questions 12-16, participants were asked about travel history, countries visited, and
history of living abroad. The type of the question for questions 12 was a Yes/ No question: ‘Have
you ever been to an English-speaking country?’.

12. Have you ever been to an English speaking country? SREBEIDE (CIT 2T E(EHDFETH.

49 responses

@ Yes
® No

Table 5: Travel History to English-Speaking Countries

Table 5 above shows their travel history to English-speaking countries. 35 participants
(71.4%) have been to an English-speaking country and 14 of them (28.6%) have not. Looking at

the number of participants by grade for each answer, there was a variation regardless of grade: 8
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first year, 16 second year, 11 third year participants answered yes, and 3, 5, 6 in each year level
answered no.

If answered Yesin question 12, participants were asked to select an option that referred
to their experiences associated through mobilising multiple choice questions in question 13.

Question 13 asked about the timing of travel in response to question 12.

13. If yes, when did you go there? YesDiBE&. WLWDLEITEHEULITH ?

49 responses

@ Before going to primary school : /NVERR
AEBIBRET)

@ Primary School : /NEREFEFEMA -2 -3
F4E)
Primary School : /NEREZEE@G - 5- 6
F4)

@ Junior high school : B2F#%

@ Senior high school : &%

@ University : X%

@ Never been abroad : /27222 ...

Table 6: Timing of travel

Table 6 above shows the timing of travel. The most common time of travel was during
senior high school, followed by junior high school, with 69.4% having travelled to an English-
speaking country in some way by the time of entering university.

In the fill in the gap question on question 14, participants were asked to answer the

countries they had visited, including non-English speaking countries.
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Area

North America

Europe

Oceania

East Asia

Southeast
Asia

Country
*
Canada*

UK*

Republic of
Ireland*

France
Germany
Malta*

Australia*

New
Zealand*

New
Caledonia

China
Taiwan
Korea
Singapore*
Malaysia
Indonesia
Thailand
Vietham

Philippines*

n=39
24

®» kN P (o))

N

P W L, N PO &~ O N PP

Table 7: Travel History

49

Table 7 above shows the countries which they have visited. An asterisk after the country
name indicates nations where English is an official language. In question 14, 39 participants
answered a total of 19 countries they have visited, including non-English speaking countries. As
in questions 9 and 17, multiple answers were allowed here. Thus, note that all these numbers
add up to 77, which exceeds the number of 39 participants who have been abroad. As shown in
Table 7, each English-speaking country is marked with an asterisk, and as 39 of the 49

participants had been abroad, the table shows n=39. The areas they visited ranged from North



America, Europe, Oceania, East Asia, and South-East Asia, with North America being the
predominant area. It shows that 70.1% travelled to 9 English-speaking countries out of 19
different countries, with 24 participants travelling to the USA (including Guam and Hawaii).
This was followed by Canada, Australia and the United Kingdom with 6 participants respectively,
and in Asia, Singapore was the most popular English-speaking country chosen by 5 participants.
Within the minority, they have also travelled to the Republic of Ireland, the Republic of Malta
and the Philippines. Overall, there is an impression that travel history was somewhat low,
possibly due to the coronavirus pandemic between 2020 and 2022.

Next, the type of the question for question 15 was a Yes/ No question: ‘Did you live abroad

before entering university?’.

15. Did you live abroad before entering
university? KFEAZRITBHCFATWECERBDEITH ?

49 responses

® Yes
® No

Table 8: History of Residency Abroad

As shown in Table 8, 6 out of 49 (12.2%) participants answered Yes and 43 out of 49
(87.8%) participants answered No when asked about their history of living abroad in question 15.
If participants answered Yesin question 15, they were asked to select an option that referred to
their experiences associated, which was the length of their residency abroad, through mobilising

multiple choice question in question 16.

50



16. If yes, how long for? YesDiE ., ENKSVDEARITI M.

7 responses

@ Less than 3 months (3 BLLT)
® 3-6 months (3~6H°H)

@ 6~9 months (67"H~91A)

® 9 months~one year (92°A~14)
® 2 years (2F)

® 3years (35)

® 4 years (44F)

@ More than 5 years (5Ll L)

42.9%

Table 9: Length of Residency Abroad

In question 16, eight options were given as follows: less than 3 months, 3-6 months, 6-9
months, 9 months-1 year, 2 years, 3 years, 4 years and more than 5 years. As Table 9 shows, 2
out of 6 participants stayed for 4 years (US & Australia: 28.6%), 1 for 3 years (US: 14.3%), 1 for 9
months to 1 year (Canada: 14.3%), and 3 for less than 3 months (US, Ireland, New Zealand: 42.9%),

with the most common duration of stay being less than 3 months.

4.1.1.4.Pronunciation of English
Lastly, questions 18-20 asked about speaking and pronunciation. Question 18 was a Yes/

No question: ‘Have you ever tried anything to improve your speaking skill?’
18. Have you ever tried anything to improve your speaking

skil? RE—F>JhZm EESEBBHIAMNHLIES ENRHDEITH,

49 responses

® Yes
® No

Table 10: Yes/ No question for speaking skill
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As shown in Table 10, those who have tried to improve their speaking skills were 81.6%,
indicating that the desire to become fluent is significantly strong. Question 19 was also a Yes/
No question: ‘In terms of the question above, have you made an effort to acquire near native

English pronunciation?’.

19. In terms of question above, have you made an effort to acquire near native English
pronunciation? BIDERIICE LT, RAF.. . WREBOESZEBICDITLSE LIS ENBDETH,

49 responses

® Yes
® No

Table 11: Yes/ No question for near native English

As shown in Table 11, 85.7% of participants responded that they have tried to acquire
near-native pronunciation. This indicates that participants who chose Yes have a rather strong
wish to acquire native-like pronunciation as well as the above-mentioned improvement of
speaking skills in Table 10.

Participants were then asked to provide specific responses as to what strategies and
methods they found effective in learning English pronunciation as follows in an open-ended
question: ‘In your own experience, what kind of strategies did you find effective to learn English

pronunciation? in question 20.

) Learning pronunciation symbols and phonemes specifically (12.2%)
Passive Approaches
Just listening (16.3%)
Active Approaches Practising aloud repeatedly (67.3%)

Others No response, not answered (4.2%)

Table 12: Effective Strategies to Learn English Pronunciation
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As shown in Table 12, the responses of 47 out of 49 participants fell into three main
categories. Firstly, 12.2% of the participants answered that learning pronunciation symbols and
phonemes specifically as knowledge of phonetics was the most effective way to learn
pronunciation. Secondly, 16.3% of the participants answered, 'just listening', which specifically
included listening to native speakers' pronunciation, listening to music in English, watching films
and dictation. The above two response groups can be described as passive approaches. On the
other hand, 67.3% stated that practising aloud repeatedly was preferred, which involved more
active approaches such as mimicking native speakers, shadowing and reading aloud. The
remaining 4.2% gave no response or did not answer the question. An interesting finding here is
that 36.7% of the participants preferred native speakers as their model of pronunciation. In this

way, the participants’ English background information was obtained specifically.

4.1.2. Part2

As introduced in section 2.1, Chapter 2, there were forty-four sounds in English (Richards,
Platt & Platt, 1992, Hewings, 2007: 192) whereas Japanese has only twenty-four sounds
(Kindaichi, 1988). Thus, the number of phonemes differs significantly between English and
Japanese. The researcher wanted to find out initially which of the vowel and consonant phonemes
were perceived to be difficult for the participants when it came to pronunciation. In Part 2,
participants’ opinions about English pronunciation were mainly explored by using multiple-choice
questions and short-answer questions to let them explain why they responded to each question
the way they did. Part 2 is divided into two main parts and consists of 13 questions, including
seven questions on vowels, five questions on consonants and an additional question set to ask
whether any other words or phonemes were difficult to pronounce. In this section, the IPA

symbols adapted from Hewings (2007: 192) are used as reference.
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4.1.2.1.0pinion on English vowels

Firstly, questions 1-7 elicited opinions on short vowels, long vowels, and diphthongs
respectively. The parts of the questionnaire that participants were asked to focus on were
underlined in bold to facilitate answering the questions. In addition, some words containing the
same phoneme were repeatedly included as options for selection. This is because the same
phoneme may elicit a different response in different words. The next two Tables 13 and 14 show
the results on short vowels: /1, e, e, A, », U, 9, 1, U/.

[1~7 :8B&8(CDLT] 1. Which vowels are difficult for you to pronounce?
BIRZCEDTREREBUICKWEEFIFENTI M . You can answer more than one. (#224[E1Z1])

49 responses

Please refer the bold underlined parts below to answer; L TOXEFHEE =S EIC
BEZELTLESL,
cat it run wet hot would ago cosy annual

8 (16.3%)
2 (4.1%)
15 (30.6%)

8 (16.3%)
7 (14.3%)

5 (10.2%)

6 (12.2%)

ago
cosy
22 (44.9%)
0 5 10 15 20 25

annual

Table 13 Short vowels 1

In question 1, nine choices were given as follows: cat, it, run, wet, hot, would, ago, cosy
and annual. As Table 13 shows, 44.9% of the participants reported that /u/ in annualwas difficult
to pronounce most frequently. This was followed by /a/ in run with 30.6% of the participants. In

contrast, /// in it and /e/ in wet were the least common at 4.1% and 6.1% respectively.

2. Which vowels are difficult for you to pronounce? 737z ([C &> TRBUICKWLWEBEFEENTIH

. You can answer more than one. (££%[21Z1])
49 responses
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Please refer the bold underlined parts below to answer; U TOXEFEE S EIC
EZELTLESLY,

influence happy doctor pit opposite end apple up put

influence 8 (16.3%)
happy
doctor 9 (18.4%)

3 (6.1%)

pit

opposite 9 (18.4%)

end 2 (4.1%)

apple 15 (30.6%)
up

put

9 (18.4%)
8 (16.3%)

0 5 10 15
Table 14 Short vowels 2

Similarly, in question 2, nine choices were given as follows: influence, happy, doctor, pit,
opposite, end, apple, up and put. As shown in Table 14, 30.6% of the participants reported that
/eel in apple the most frequently the hardest to pronounce. This was followed by /v/ in doctor, o/
in opposite and /a/ in up with 18.4% of the participants respectively. In contrast, /i/ in happy was
the least common at 2%.

Overall, the results above indicate that more than 30% of the participants tended to find
/u/, lee/ and /a/ difficult among short vowels. The next two tables, Tables 15 and 16, are the results

on long vowels: /i:, a:, o;, u;, 3:/.

3. Which vowels are difficult for you to pronounce? 721z (CE > TRELICKWEEFENTIH

» You can answer more than one. (#££%[01Z8])
49 responses

Please refer the bold underlined parts below to answer; L FTOXETFTHEEHFZSE(C

EZELTLEEELY,
eat arm saw too early
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eat

arm 14 (28.6%)

saw 12 (24.5%)

too

early 23 (46.9%)

0 5 10 15 20 25
Table 15 Long vowels 1
In question 3, five choices were given as follows: eat, arm, saw, too and early. As Table 15
shows, 46.9% of participants chose /3:/ in early most frequently. The second most frequently
selected sound was /a:/ in arm at 28.6% followed by /o:/ in saw with 24.5% of the participants. In

contrast, /u:/ in too and /i:/ in eat were the least common sounds at 10.2% and 12.2% respectively.

4. Which vowels are difficult for you to pronounce? 72z (CE > TRE ULICKWEEEFENTITH

- You can answer more than one. (f22%[E]Zn])
49 responses

HE O UOCN/ZICUVY.

her you see always part

her 16 (32.7%)

you
see
13 (26.5%)

always

part 21 (42.9%)

Table 16 Long vowels 2
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Similarly, in question 4, five choices were given as follows: her, you, see, always and part.
As shown in Table 16, 42.9% of the participants reported that /a:/ in part most frequently. The
second most frequently selected sound was /3:/ in her at 32.7% followed by /o:/ in always with
26.5% of the participants. In contrast, /u:/ in you was the least common at 4.1%.

These results above suggest that more than 40% of the participants tended to find /3:/ and
/a:/ particularly difficult among long vowels. Next three tables show the results for diphthongs:

le1, a1, o1, 9U, avU, 19, €9, Ud/.

5. Which vowels are difficult for you to pronounce? 721z (CE D THEBUICKVLEBEFENTIH
» You can answer more than one. (#2#%[E1Z1])

49 responses

Please refer the bold underlined parts below to answer; L FTOXEFEEESEIC
EZELTLEEL,

day eyes join out open tourist near hair

day 3 (6.1%)

eyes 7 (14.3%)
join 2 (4.1%)
out 2 (4.1%)
open -2 (4.1%)
tourist 21 (42.9%)
near 11 (22.4%)
hair 18 (36.7%)

0 5 10 15 20 25

Table 17 Diphthongs 1

In question 5, eight choices were given as follows: day, eyes, join, out, open, tourist, near and

hair. As Table 17 shows, 42.9% of participants chose /va/ in tourist most frequently. The second

most frequently selected sound was /es/ in hair at 36.7% followed by /1a/ in near with 22.4% of the

participants. In contrast, /o1/ in join, /av/ in out and /ov/ in open were the least common at 4.1%
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respectively. This shows that participants found /va/ was the most difficult to pronounce among
eight diphthongs followed by /es/ in question 5.

6. Which vowels are difficult for you to pronounce? &737z(C & > THEBUICKWEEFENTTH
. You can answer more than one. (#8#%[@Z#])

49 responses

Please refer the bold underlined parts below to answer; U TOXEFEE S EIC
EZELTLESLY,

sure where here eight boy my how low

sure 19 (38.8%)

where 6 (12.2%)

here 6 (12.2%)
eight
boy
my
how
low 18 (36.7%)

0 5 10 15 20

Table 18 Diphthongs 2

In question 6, eight choices were given as follows: sure, where, here, eight, boy, my, how
and low. As shown in Table 18, /ua/ in sure was selected most frequently at 38.8% followed by /ou/
in Jow with 36.7% of the participants. In contrast, no one chose /ai/ in my, and /er/ in eight and
/o1/ in boy were the second least common at 8.2% respectively. Similarly to question 5, this
indicates that participants found /ua/ the most difficult diphthong to pronounce, followed by /ea/.

However, the percentages were close, with /vo/ at 38.8% and /es/ at 36.7%.

7. Which vowels are difficult for you to pronounce? 37 (CE > THEBLUICKWEEEFENTIT M
« You can answer more than one. (124{[E1Z])

49 responses

Please refer the bold underlined parts below to answer; L TOXFETHREBESE(C
EZELTLEEL,

shoulder fear toy care pine gown pray poor
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shoulder 11 (22.4%)

fear 7 (14.3%)

toy
care
pine

gown 11 (22.4%)

pray

poor 20 (40.8%)

0 5 10 15 20

Table 19 Diphthongs 3

Similarly, in question 7, eight choices were given as follows: shoulder, fear, toy, care, pine,
gown, pray and poor. As shown in Table 19, 40.8% of the participants reported that /va/ in poor
most frequently. The second most frequently selected sounds were /ov/ in shoulder and /av/ in
gown with 22.4% of the participants respectively. In contrast, /o1/ in oy and /ea/ in care were the
least common at 2% each.

One common feature found across questions 5 to 7 was that more than 38% of participants
chose words containing /vo/ as the most difficult sound. Specifically, tourist (/tuorist/) was selected
by 42.9%, sure (/fua(r)/) by 38.8%, and poor (/pva(r)/) by 40.8% being the most frequently chosen.
This was followed by /ea/ in hAairand /ou/ in low, both chosen by the same proportion of participants
at 36.7%. Therefore, the data shows that participants find /va/ as well as /ea/ and /ou/ especially

difficult to pronounce in diphthongs.

4.1.2.2.0pinion on English consonants
Secondly, pronunciation of English, which is considered to be difficult for Japanese
learners, is not only related to the above-mentioned vowels, but is also found with consonants.

As mentioned in section 2.3, Chapter 2, the significant difference between Japanese and English

59



pronunciation is that English ends in consonants, while Japanese ends in all vowels, regardless

of whether they are nouns or verbs. Question 8 asked for opinions on consonants in word-initial.

[8~12: FE(CDUL\T] 8. Which consonants are difficult for you to pronounce?
BIRIZICEDTEBUICKWFEFIZENTI N, You can answer more than one. (#225[E1Z 1))

49 responses

The following Table 20 shows the result on question 8.

Please refer the bold underlined parts below to answer; L FOXFETFEHEZSE(C
BEZELTLES,
led fat that zoo vet red sink ship thin

led 7 (14.3%)
fat

that

3 (6.1%)
11 (22.4%)
Z00
vet 11 (22.4%)
red 5 (10.2%)
6 (12.2%)

7 (14.3%)

sink
ship

thin 25 (51%)

Table 20 Word- initial

In question 8, eight choices at word-initial were given as follows: led, fat, that. zoo, vet,
red, sink, ship and thin. As Table 20 shows, 51% of participants chose /6/ in thin at word-initial
as difficult to pronounce most frequently. This was followed by /0/ in that and /v/ in vet with
22.4% of participants respectively. In contrast, /f/ in fat and /z/ in zoo were the least common at
6.1%. Next, questions 9 asked for opinions on consonants in word-medial. The following Table

21 shows the result on question 9.
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9. Which consonants are difficult for you to pronounce?
BIRZICEDTREBUICKWFE(FENTI M. You can answer more than one. (#22%[E1Z 1))

49 responses

Please refer the bold underlined parts below to answer; U TOXEFEE S EIC

EELTLSEEL,

live swim other allow around safe author

live
swim

other

allow 10 (20.4%)

around

10 (20.4%)
safe

author 30 (61.2%)

0 10 20 30
Table 21 Word-medial

In question 9, seven choices at word-medial were given as follows: live, swim, other, allow,
around, safe and author. As Table 21 shows, 61.2% of participants chose /0/ in author at word-
medial most frequently as difficult to pronounce. This was followed by /1/ in allow and /r/ in around
with 20.4% of participants respectively. Meanwhile, /f/ in safe was the least common at 2%. Then,
question 10 asked for opinions on consonants in word endings. The following Table 22 shows the

result on question 10.

10. Which consonants are difficult for you to pronounce?
BIRZ(CEDTREBUICKWFE>FENTI N, You can answer more than one. (#844[8]1Z 7))

49 responses

Please refer the bold underlined parts below to answer; L FTOXETFTHEEHZSEI(C
EZELTLEEL,
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usual push bath loves hang stop bathe us

usual 6 (12.2%)

push

bath 13 (26.5%)

loves 9 (18.4%)

hang 1(2%)

stop

bathe 27 (55.1%)

us

0 10 20 30

Table 22 Word-ending

In question 10, eight choices at word-ending were given as follows: usual, push, bath, loves,
hang, stop, bathe and us. As Table 22 shows, 55.1% of participants chose /0/ in bathe at word-
ending most frequently as difficult to pronounce. This was followed by /8/ in bath with 26.5% of
participants. Whereas /[/ in push and /n/ in hang were the least common at 2%, and /p/ in stop
and /s/ in us followed at 4.1% respectively.

One common feature found across questions 8 to 10 was that more than 50% of
participants chose words containing tA, no matter whether this appeared at the word-initial,
medial or ending. Specifically, /6/ in thin (51%) and author (61.2%) at word-initial and medial
respectively, and /0/ in 'bathe' (55.1%) at ending, which corresponds to voiced and voiceless sounds
of th. Questions 8 and 9 include voiced /0/ that and other as options, however, it can be interpreted
as a general perception that the voiceless /8/ is more difficult to pronounce rather than the voiced
/0/. The following two Tables 23 and 24 show the results on questions 11 and 12. The responses

were subsequently elicited for randomly mixed pronunciations at word-initial, medial, and ending.
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11. Which consonants are difficult for you to pronounce?
BHIRZICEDTEBUICKWFEIFENTI M. You can answer more than one. (1EE[E1ZA])

49 responses

Please refer the bold underlined parts below to answer; L TOXE TR =S EIC

BZELTLZEL,
big around general side key go age week

big 11 (22.4%)

around 16 (32.7%)

general

side 3(6.1%)
key 1(2%)
go 0 (0%)
age 3 (6.1%)
week 10 (20.4%)

0 5 10 15 20
Table 23: Result on question 11

In question 11, eight choices were given as follows: big, around, general, side, key, go, age,
week. As shown in Table 23, 32.7% of participants chose /d/ in around at word-ending most
frequently as difficult to pronounce. This was followed by /g/ in big at word-ending and /3/ in
general at word-initial with 22.4% of participants respectively. In contrast, no one chose /g/ in go
at word-initial, and /k/ in key at word-initial was the second least common at 2%. However, /k/
in week at word-ending was the third most common at 20.4%, interestingly. According to
participants' responses, the main reasons for this were as follows: ‘Because it needs to be
pronounced without putting uzin /k/.’, ‘I'm not good at voiceless sounds.’, ‘I don't know exactly how
much to open the mouth.” and ‘I don't know how loud to pronounce it at the end of a word’. From
the above, it can be seen that the word-ending /k/ is more difficult to pronounce than word-initial
/k/.  Unlike Japanese, which ends entirely in vowels, English pronunciation, which ends in

consonants, can be perceived by these participants to be highly uncertain.
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12. Which consonants are difficult for you to pronounce?
BIRTTCEDTEBUICKWFEEENTIN. You can answer more than one. (#8£2[01E0])

49 responses

Please refer the bold underlined parts below to answer; U TOXFETFHEHEESEI(C

BZELTLIZEL,
catch measure wet pen shop nose last chin

catch 5 (10.2%)

measure 12 (24.5%)

wet
pen
shop
nose

last 9 (18.4%)

chin 19 (38.8%)

0 5 10 15 20

Table 24: Result on question 12

Similarly, in question 12, eight choices were given as follows: catch, meagure, wet, pen, shop,
nose, last and chin. As shown in Table 24, 38.8% of participants chose /tf/ in chin at word-initial
most frequently as difficult to pronounce. This was followed by /3/ in measure at word-medial with
24.5% of participants. In contrast, no one chose /n/ in nose at word-initial, and /p/ in pen at word-
initial was the second least common at 4.1%.

Although there were variations in responses to questions 11 and 12, 32.7% of the
responses were clustered around /d/ in around at word-ending as shown in Table 23, and /tf/ in
chin at word-initial at 38.8% in Table 24 respectively. According to participants' responses, the
main reasons for selecting these two sounds were as follows: /d/ is difficult to pronounce softly at
the end of a word. If read as it stands, I would pronounce it as do ( K) in katakana way. and ‘/tJ/
can be difficult to form the lips and to place the tongue when pronouncing’. One common feature

found across questions 11 to 12 was that more than 22% of participants chose words containing
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/3/. Specifically, /3/ in general at word-initial at 22.4% and measure at word-medial with 24.5%
respectively. The main reasons for selecting this sound were as follows: ‘It is difficult to pronounce
s as a voiced sound /3/.’, “The pronunciation of /3/ is unfamiliar to me.” and ‘Because of the complex
movements in the mouth’.

The final question 13 asked whether there were any other words or phonemes which were
difficult for the participants to pronounce as a Yes/ No question. If Yes was selected, they were

asked to answer in detail. In this way, opinions about English pronunciation were collected.

4.2.Summary

The questionnaire revealed that Japanese undergraduate students majoring in English
found eight vowel phonemes challenging, including /u/, /ee/, /al, I3:/, la:l, lval, leal, and /avl.
Consonant difficulties included /6/ in word-initial and word-medial positions, /0/ in word-final
positions, and /tf/ in word-initial positions. Voiceless /6/ was reported as harder to pronounce
than voiced /0/, consistent with Maddieson’s (1984) observation of their rarity in world languages.
Even shared phonemes like /tf/ posed challenges, reflecting subtle phonological differences
between English and Japanese. Despite being English majors with average TOEIC scores for
Japanese undergraduate students, participants' responses highlighted typical pronunciation
difficulties for Japanese speakers. These findings emphasise the need to address both perceived
and actual difficulties in instruction. Further analysis of recorded speech samples will examine

segmental and suprasegmental issues to validate and expand upon these results.

4.3.Analysis of the recording of speech samples
When analysing the speech samples, it was found that both segmental and
suprasegmental features were shown to be problematic for participants’ pronunciation with

regards to word stress and intonation, and these topics will be addressed in this section.
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This section reports on the results obtained from recorded speech samples compiled in
Appendix XXX. The recording materials contained 3 sections: 1) a diagnostic word list, 2) short
passages, and 3) spontaneous speech. The analysis was divided into two main parts: segmental
and suprasegmental features, focusing on important segmental features (vowels and consonants)
and suprasegmental features (word stress and intonation). Both parts were checked by two
human raters: one Australian associate professor and the primary researcher of this project.
Besides, the computer software for speech analysis introduced in Chapter 3-7.2, Praat (Boersma
& Weenink, 2024) analysed the prominent part of the suprasegmental features as well as the two
human raters rated on intelligibility. The following tables show how the participants pronounced
each word, which was transcribed according to IPA, with the phonetic symbols for each word
listed in received pronunciation (RP) and General American (GA) following Hewings (2007: 192)
and Oxford Learner’s Dictionaries (Oxford University Press, 2024).

In terms of the results of segmental features displayed for the diagnostic word list,
phonetic symbols in bold show that participants’ pronunciations differed from RP/GA. As the
focus here was on the target vowels and consonants, only words that differed from the RP and GA
pronunciations in the focused sounds were changed to bold. Regarding the words to the left side
of the tables, focused parts were indicated in red.

As for the results of suprasegmental features, figures drawn by Praat were displayed for
each item. The following sections will explore the characteristics of each part of the three

recording conditions and discuss the prominent aspects and trends of the participants' difficulties.

4.3.1. Diagnostic word list: vowels

This section will introduce the minimal pairs, short and long vowels, and diphthongs. This

section will focus on aspects which particularly stood out from the analysis.
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4.3.1.1.Minimal pairs
There were 14 minimal pairs to read such as sport and spot. By listening to the recording,
3 minimal pairs were found to be particularly difficult for 11 participants to pronounce. They are
the following:
Minimal

Pairs RP GA A B C D E F G H I J K L M N

heard /h3:d/ /h3:rd/ /h3:t/ /h3:ird/ /h3:t/  [hirt/ /ha:rd/ /ha:rd/ /h3:rd/ /h3:rd/ /h3:rd/  [hir/ /h3:rd/ /h1rd/ /h3:rd/ | /h3:rt/
hard | /ha:d/ /ha:rd/ /ha:rd/ /ha:xrd/ /ha:t/  /hat/ /ha:rd/  /ha.rd/ | /ha:d/ /hard/ /ha:rd/ /ha:d/ /hard/ /ha.d/ /ha:rd/ [h3:r/

heart  /ha:t/ /ha:rt/ [h3:rt/ [h3:rt/ /h3:rt/ /h3:rt/ /ha:rt/  /ha:rt/  /hat/ /ha:rt/ /hart/ | /hait/  /harrt/ [h3:rt! /hart/ [h3:rt/
hat  /heet/  /heet/ /heet/ /haet/ /heet/ [hat/ /heet/ /heet/ [hat/ /heet/ /heet/ [hat! /heet/ /[haet/ | [hat!  [ha:t/

man /mean/ /meen/ /meen/ /men/ Iman/ Iman/ /men/ /maen/ Iman/ /meen/ /maen/ /man/ /meen/ Iman/ /man/ /maen/
men /men/ /men/ /men/ /men/ Iman/ Iman/ /man/ /men/ /men/ /men/ /man/ /maen/ /men/ /men/ /men/ /men/

Table 25: Result of vowels (minimal pairs)

According to the results, two issues were prevalent. Firstly, looking at the first two pairs,
heard/hard and heart/hat, it was observed that in heard/hard, it was difficult for 6 of 14
participants to differentiate between /3:/ and /a:/. More specifically, the vowel part /3:/ in heard
was replaced by /a:/ or /ir/. Also, in the vowel part /a:/ in hard, one participant pronounced it as
/3:/. Next, in heart/hat, 6 out of 14 participants pronounced /a:/ as /3:/ for heart, and like the
minimal pair discussed above, there were also problems here in differentiating between /3:/ and
/a:/. Secondly, looking at the third pair in Table 1, man/men, it was observed that 9 out of 14
participants had difficulty with differentiating between the sounds of the singular form man and
the plural form men. To elaborate, /2/ in man (/maen/) was pronounced with /e/, /a/ or /v (a)/, and
/el in men (/men/) was pronounced with /a/ or /&e/. In particular, participants (C, D, E and J) were
unable to differentiate this minimal pair. Among them, participants C and D pronounced both
man/men as /men/. In summary, the result shows that the short vowels /&/ and /e/, and the long
vowels /3:/ and /a:/ were more likely to cause difficulties in distinguishing among the vowel

minimal pairs.
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4.3.1.2.Word list
As can be seen in appendix 1, there were 44 words to read in total: 18 words for short
vowels, 10 words for long vowels and 16 words for diphthongs. The next three sections present

the results for short vowels, long vowels, and diphthongs respectively.

4.3.1.2.1. Short vowels

There were 18 words including 9 short vowels analysed. By listening to the recording, 3
phonemes were found to be particularly difficult for 6 participants to pronounce. They are the
followings:

Short
Vowels RP GA A B C D E F G H | J K L M N

apple leepl/ ['zepl/ I'aepl/ ['eepl/ ['aepl/ 'eepl/ /'aepl/ ['eepl/ ['aepl/ Iapll ['aepl/ Inpll ['aepl/ ['aepl/ ['apl/ Iapl/
up Inp!  Inpl  leepl  Inpl  Inpl o Inpl o Inpl o Iapl o Iapl  Inpl o Iapl o Inpl  Iapl o Iapl o Inpl o Inpl
/'1nflu /'Influ /'nflu I'znfl ['znfe /'1nflu /'Influ /'nflu /'1influ /'influ /'Influ ['Infu /'1nflu /'Influ /'Influ /'1Influ
influence ens/ ons/ eons/ ens/ ns/ ens/ ens/ ens/ ens/ ens/ ens/ eans/ ons/ ens/ ans/ eons/
Table 26: Result of short vowels
Based on this result, two issues were discovered. Firstly, looking at the first two words,
apple and up, it was observed that it was difficult for 4 out of 14 participants to differentiate
between /ee/ and /a/. More specifically, while the vowel part /@/ in apple was replaced by /a/, /a/ in
up was pronounced as /z/ by 1 participant. In particular, participants (A, H, J and N) were unable
to differentiate between these two words. Among them, participant A pronounced both apple and
up as /=/, while participants (H, J and N) pronounced them as /a/. During the analysis it seemed
that the participants were uncertain about the sound of these /&/ and /a/ and pronounced the
words incorrectly. As was outlined in Chapter 2, it is not easy for Japanese speakers to determine
precisely how these short vowels are pronounced. This is because there is only one 'a' sound in

Japanese, whereas there are four 'a' sounds in English. Secondly, looking at the third word,

influence, in Table 2, it was observed that 3 out of 14 participants had difficulty with pronouncing
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the target short vowel, /u/. To elaborate, participant B dropped /u/ and pronounced /'mflons/,
participant C skipped /lu/ and pronounced /'mfans/, and participant J pronounced /' infuons/. In
summary, the result shows that the short vowels /&/, /a/ and /u/ were most likely to cause

difficulties.

4.3.1.2.2. Long vowels
There were 10 words which included 5 long vowels that were analysed. By listening to
the recording, 2 phonemes were found to be particularly difficult for 11 participants to pronounce.

They are the following:

Long Vowels RP = GA A B C D E F G H I J K L M N

saw [so:l | Iso:l Isa:ul Iseul [so:/ [so: Isd:ul Iseul [so:ul Isaul Isaul Iseaul [so:/ Isaul [seul [saul
her /ha:/ /haxr/  Tha:l  /h3ix/ /h3/ /b3 (hs/ fhair/ | /h3/ /hair/  fhsird thair! /b3l /hsix/ o fhsird o fhay
early r3dif facxdid s taclit /30l 3 S fadis sadil S0l Ssdil faclil s laclil 3l S3crlil [ 3cdil [ 30if

Table 27: Result of long vowels

According to the result, the mispronunciation of saw, the first word in Table 27, was
particularly prevalent. It was observed that saw (/sa:/) was pronounced rather differently by 11
out of 14 participants compared to RP and GA. Specifically, 8 participants pronounced the vowel
part /o:/ in saw, which was replaced by /ou/ just like as spelt. Similarly, participant A pronounced
it as /sa:u/, which was heard just like as spelt, but as an extra-long vowel. Moreover, participants
E and G pronounced it as /so:v/, which was quite close to RP and GA, but added /u/ at the end of
the word. Next, looking at the second and the third words, her and early, it was observed that 3
out of 14 participants had difficulty with pronouncing the target long vowel, /3:/ as in the result
of minimal pairs. To elaborate, participants (A, I and J) pronounced early (/'3:1i/) as /a:li/ as in
stretching the 'a' sound in Japanese. In particular, participants A and J pronounced both Aerand

early as /ha:(r)/ and /a:li/. In summary, the result shows that there was a tendency to pronounce
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word-ending with /uv/ for saw, and /o:/ and /3:/ were more likely to cause difficulties among long

vowels.

4.3.1.2.3. Diphthongs

There were 16 words including 8 RP and 5 GA diphthongs analysed. By listening to the
recording, 2 phonemes were found to be particularly difficult for 7 participants to pronounce.
They are the following:
Diphtho

ngs RP GA A B C D E F G H | J K L M N
['aupa ['aup [oiup ['o:pa /'eup [l'o:p ['‘eup [‘eup [‘eup [/'eup ['o:p ['o:p ['o:p ['‘eup ['aup ['2:p

open n/ an/ an/ n/ an/ an/ en/ an/ an/ en/ en/ on/ an/ eon/ an/ an/
['tuert
tourist st/ [torts ['tuirr [tuirr /'torrr ['tort ['toris ['toris [torrr ['toris ['torn | [torn [torn [toris [torln /torr

['toris  t/ st/ st/ st/ st/ t/ t/ st/ t/ st/ st/ st/ t/ st/ st/
t/

Table 28: Result of diphthongs

Based on this result, two issues were discovered. Firstly, for the word open, 6 out of 14
participants pronounced it as /'o:pan/, while participant A pronounced it as /o:opan/ instead of the
correct /'oupan/. Specifically, among the 6 participants, the vowel 'o' was pronounced as a long
vowel /a:/, similar to the elongated 'o' sound in Japanese, while participant A added /u/ after the
long vowel /2:/. Secondly, looking at the second word, fourist, 10 out of 14 participants pronounced
the target diphthong /va/ in GA way, /u/ as a short vowel, and 2 participants pronounced it as /2:/
as a long vowel. However, the rest of the 2 participants pronounced as /'tu:rist/ just like katakana
English reading of Japanese. In detail, this is most likely because tourist exists as a loanword in
the Japanese language (Bada, 2001). In summary, the result shows that a diphthong /ov/ was
difficult to pronounce and /ua/ tended to be pronounced with a short vowel /u/ or a long vowel /o:/.
This is because these two words already exist as katakana words in Japanese, which may suggest

L1 interference.

70



4.3.2. Diagnostic word list: consonants
In this section, there are 2 parts: minimal pairs and a word list of consonants. This section

will focus on aspects which were particularly striking from the analysis.

4.3.2.1.Minimal pairs

There were 10 minimal pairs to read. As in appendix 1, minimal pairs 1-8 (play-pray, fly-
fry, grass-glass, clown-crown, praise-plays, blue-brew, flame-frame, fresh-flesh) primarily focused
on /I/ and /r/ distinctions known as the English and Japanese liquids (Chapter 2), while the
remaining two pairs, berry-very and sink-think dealt in particular with distinctions of /b/ and /v/,
and /s/ and /0/ respectively. By listening to the recording, 6 minimal pairs were found to be
particularly difficult for 9 participants to pronounce. According to the focused phonemes, 4 pairs
in Table 29 and the remaining 2 pairs were summarised in Table 30.

Minimal

Pairs RP GA A B C D E F G H | J K L M N

play | /pler/ /ple/ /pler/ /ple/ Ipreil /pler/ /pler/ /ple/ /ple/ [plet/ /pler/ @ /pler/ /ple/ Iprex/ /pler/ @ /pler/
pray  /prer/ /pret/ | [lprer/ /prel/ Iplex/ |Ipler/ |Iplex/ /pret/ @/pre1/ [Iprer/ [prei/ /prer/ /prel/ Iplex/ /prei/ /pre1/

praise /preiz/ /preiz/ /Ipraiz/ [preiz/ /praiz/ Ipleiz/ Ipleiz/ /preiz/ Ipleiz/ /plaiz/ /praiz/ /praiz/ /preiz/ [preiz/ Ipreiz/ [praiz/
plays /pleiz/ /Ipleiz/ Ipleiz/ /Ipleiz/ [pleiz/ [pleiz/ [pleiz/ /Ipleiz/ Iplez/ Ipleiz/ Ipleiz/ Ipleiz/ /Ipleiz/ /Ipleiz/ /ple1z/ Ipleiz/

flame /fleim/ [fletm/ [fletm/  /fletm/ [fle1/ = [fletm/ [fletm/ [fletm/ [fletm/ [fletm/ /fletm/ [fletm/ [fletm/ [fletm/ /fletm/ [fre1/
frame /freim/ /[fretm/  [fexm/  /fretm/ [fre1/ [flexm/ [flextm/ /fretm/ [fretm/ [fretm/ [fretm/ [frexm/ /fretm/ /[fretm/ [fretm/ /[fre1/

blue /blu:/  /blu/ | /blu/ | /blu:/  [blu/ = /blu/  /blu/ | /blu:/  [fbru:/  /blu:/  /blu/  /blu/ | /blu:/  /blu/  [blu/  /blu:/
brew  /bru:/ | /brui/ [Iblay/ /oru:/ | [bru:/ | [/blu:/ /bru:/  /oru:/ @ [blu:/  /bru:/ /bru:/ [bru:/ /oru:/ [bru:/ [bru:/ [bru:/

Table 29: Result of consonants - minimal pairs 1

According to the result, two issues emerged here. Firstly, looking at the 4 pairs in Table
29, it was observed that it was difficult for 8 of 14 participants to differentiate between /1/ and /x/.
In particular, participants D and E pronounced all the /r/ sounds as /l/ among the first 3 pairs.

Secondly, the pronunciation of brew in the fourth minimal pair was noticeably unique. It was

uttered in roman characters as buryu, ‘7Y = —’in katakana script and 7 participants (C, E, I, J,
L, M and N) pronounced the word in this way as indicated in blue. It is interesting to note that
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these 7 were able to pronounce /r/ but pronounced the word as a whole as if it were katakana
English reading of Japanese.
Minimal

Pairs = RP = GA A B C D E F G H I J K L M N

berry ['beri/ I'beri/ /'beri/ ['beri/ /'beri/ I'belil I'bewi:l ['beri/ ['belil /'beri/ /'beri/ ['beri/ ['beri/ I'belil /'beri/ I'veril
very ['veril ['veril ['veri/ ['veril ['veri/ I'belil I'bewi:l I'beril I'veril /'veri/ ['veri/ ['veri/ ['veril [I'velil ['veril ['velil
sink  /sink/ /sink/ /sink/ /sink/ /sink/ /sink/ /sink/ ' /sink/ [01nk/ /sink/ /sink/ /sink/ /sink/ /sink/ [sink/ /sink/
think | /61nk/ /81nk/ /B1nk/ /B1nk/ /01nk/ Isink/ Isinkl/ [sinkl/ /81nk/ /01nk/ /61Ink/ /01nk/ /01Nk/ /BInk/ /01nk/ /01Nk/

Table 30: Result of consonants - minimal pairs 2

This paragraph continues with a report on the use of /b/ and /v/, and /s/ and /6/ including
/1/ and /r/. Based on the result, 4 of 14 participants had difficulty in distinguishing between plosive
/b/ and fricative /v/ sounds. In particular, participants (D, E and F) pronounced /b/ at the
beginning of both words, berry-very, and conversely, participant N pronounced /v/ at the
beginning of both words. As reported by Kitao (1995b), it seemed to be more difficult for the above
participants to pronounce /v/ than /b/ because /v/ is an absent phoneme in Japanese (Ohata, 2004).
Furthermore, 5 participants, including participants (D, E and N), also encountered difficulties in
distinguishing between the use of /I/ and /r/ in addition to the use of /b/ and /v/. Moreover,
participant E even pronounced /r/ as /w/. Next, 4 out of 14 participants had difficulty in
distinguishing between /s/ and /6/. To elaborate, participants (D, E and F) pronounced both words,
sink-think as /smk/, whereas participant G pronounced them as /Omk/.

In summary, the result further affirms that literature on Japanese ESL learners
difficulties with pronouncing /1/ and /r/ were more likely to cause difficulties (Celce-Murcia, et al.,
1996; Goto, 1971; Kenworthy, 1987; Lambacher, 1999; Matsusaka, 1991; Okada, 1999;
Pennington, 2014; Riney, et al., 2000), and fricatives /v/ and /6/ were also likely to cause difficulties
(Kimura, 2022; Kitao, 1995b) to distinguish among the consonant minimal pairs, thus showing
that similar problems are still present with Japanese learners of English in 2024, and that further

work needs to be done to address these pronunciation mistakes in the future.
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4.3.2.2.Word list

Appendix shows that there were 47 words including 24 consonants analysed. By listening
to the recording, 10 words including the following 7 consonant phonemes: /1, r, 0, 0, d, m, |/ were
found to be particularly difficult for 10 participants to pronounce. According to the focused

phonemes, the following Tables 31 to 33 provide a summary of the results:

RP  GA A B C D E F G H I J K L M N
red /red/ /red/ [red/ [red/ [/led/ [/led/ /led/ [red/ [red/ [red/ [red/ [red/ [/red/ /led/ [red/ [red/

/e'rau /e'rau lo'lav /a'rau /a'lau [a'lau /e'rau /e'rau [a'lau /e'rau /e'rau /e'rav /e'rau [a'lau /e'rau /a'rau
nd/ nd/ nd/ nd/  nd/ nd/ nd nd/  nd/ nd/ nd/ nd/ nd/  nd/ nd/ nd/
/'dze /'dze I'd3e /'d3e /'d3ze /'d3ze /'dze /'d3e [/'d3ze /'d3e /'dze /'d3e /'d3e /'d3ze [/'d3ze /'dze
nral/  nral/ nlall  nral/ nlall nral/ nral/ nral/ nlal/ nral/ nral/ nlall nral/ nlal/ nlall  nral/

around

general

Table 31: Result of consonants 1

As illustrated in the previous section, the English and Japanese liquids, /1/ and /r/ issues
would also be addressed briefly here. According to the result, it was observed that 8 out of 14
participants pronounced /r/ as /l/, sounding like something between the English /I/ and /r/, which
is the postalveolar consonant /i/ Matsusaka, 1994:59), among the words in Table 31: red, around
and general. In particular, participants (A, C and L) pronounced all the /r/ sounds as /l/ among
these three words. Thus, it indicates that these 3 participants have difficulties, particularly in

pronouncing the liquids /1/ and /r/ which sounds obviously like typical Japanese pronunciation.

RP GA A B C D E F G H I J K L M N
thin | /6in/ /6in/ [Bin/ /Bin/ Isin/ Isin/ [Bin/ /Bin/ [Isin/ /Bin/ /Bin/ /Bin/ /Bn/ [BIn/  /BIn/  jtzn/

bath /ba:8/ /baeb/ /beeb/ [baeb/ [beel/ Ibeis/ /baed/ [/baes/ /baeB/ [/baed/ [baeB/ /beeb/ /baeb/ [/beeb/ /baed/  [beel
that /deet/ /0aet/ | /deet!  [deet!  [zeet! | [zeet/ [deets/ /deet/  [deet/  [deet/!  [deet/!  [zeet! | [deet/  [deet/  /deet/!  [deet/
other /'ada/ /'ndor/ ['Ador/ | ['Adar/ ['Adar/ ['ndoar/ ['Adoar/ ['Adar/ ['Adar/ ['Ador/ ['Adar/ ['Ador/ |'ndar/ ['ador/ ['Adar/ ['ndor/

Table 32: Result of consonants 2
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This paragraph continues with reports on dental fricatives, voiceless /6/ and voiced /d/,
which are known as universally difficult phonemes (Maddieson, 1984 in Chapter 2). Based on
the results, 7 out of 14 participants had difficulty in pronouncing /6/ and/or /0/ sounds among the
first 3 words in Table 8: thin, bath and that. First, to elaborate the voiceless /0/, participants (C,
D and G) pronounced thin as /sm/, and participant N did as /tm/. Also, as for bath, participants
D and F pronounced at the end of the word in /s/, and participants C and N dropped the sound at
word-ending and pronounced as /bze/. Second, in terms of the voiced /3/, participants (C, D and J)
pronounced that as /zaet/, and participant E did as /deets/. However, looking at the fourth word,
otherin Table 32, it was observed that there was no issue for all the participants to pronounce /0/

in the middle of the word compared to thatin the word-initial of /0/.

RP GA A B C D E F G H I J K L M N

side /said/ /said/ [saiz/ /said/ /said/ /said/ /saixl /said/ /said/ [Isaiz/ /said/ /said/ /said/ /said/ /said/ /said/
swim /swim/ /swim/ /swim/ /swim/ [swi/ /swin/ [swin/ /swim/ /swim/ /swim/ /swim/ /swim/ /swim/ /swim/ /swim/ [swin/

ship  /fip/ = /ip/ | Ilfip/ = [fip/  Isipl @ Isip/  Isip/ [fip/  Isip/ @ [fip/ = [fip/  Ip/ | [ip/  Isip/ = [fip/ | Isipl

Table 33: Result of consonants 3

Moreover, this paragraph continues with a report on the word-ending /d/ and /m/, and the
use of /[/ at word-initial. Based on the result, 6 out of 14 participants had difficulty in pronouncing
/d/ and/or /m/ sounds at word-ending between the first two words in Table 33: side and swim. To
elaborate, participants A and H pronounced side as /saiz/ sounding like size, and participant E
did as /sa1/ like sigh. As for swim, participants (D, E and N) pronounced at the end of the word in
/m/, and participant C dropped the sound at word-ending and pronounced as /swi/. In particular,
it was observed that it was difficult for participant E to pronounce these two word-endings. In
terms of the use of /[/ at word-initial, 6 out of 14 participants pronounced ship as /sip/ sounding

like sip. It is believed that this is because some phonemes can be pronounced differently by some
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Japanese speakers and as a result of compromise there are many marked allophones (Ohata,
2004; Wells, 1999) as in Chapter 2.

In summary, as was evident with the minimal pairs, the wordlist also identified issues
with /1/ and /r/, as well as a tendency to replace /6/ with /s/. In addition, /0/ was substituted with
/z/, and the word-endings /d/ and /m/, as well as the word-initial /f/, were not pronounced correctly,
resulting in words that sounded different from the intended words. Therefore, the eight
consonant phonemes: /1, r, 0, 0, d, m, [, v/ have been highlighted in the wordlist, along with their
problems in this section. It should be noted that although Chapter 3.5.4. mentioned that the four
phonemes /b, h, j and m/ were excluded from the questions in the questionnaire because they were
deemed not to be difficult for Japanese speakers to pronounce (Kimura, 2022; Kitao, 1995b), the
issue of /m/ at the word-ending appeared in this study. The following section will explore the
issues of each passage and discuss the prominent aspects and trends of the participants'

difficulties.

4.3.3. Short passages

In this section, four types of passages were analysed: 1) spoken, 2) narrative, 3) diary-
style, and 4) children's book. This analysis was based on the results of the questionnaire and the
word list as the focus of the analysis. Appendix XXX shows that there were 74 words including
10 vowels and 9 consonants analysed; short vowels were /u, @, A, e/, long vowels were /3:, a:, o/,
diphthongs were /v9, es, ou/, and consonants were /1, r, 6, 0, d, m, [, t, v/. This section will focus

on aspects which were particularly striking from the analysis.

4.3.3.1.Passage 1 My favourite thing to do

There were 19 words to be focused on and analysed in this passage. By listening to the

recording, 4 consonant phonemes: /0, r, 0, v/ were found to be particularly difficult for 10
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participants to pronounce, and /m/ was found to be a minor one. The following Table 34 provides

a summary of the results:

F\(/)VC(;Jrijesd RP GA ggfnnb?)tll(s: Positions | No. Ss Findings
1 things /61nz/ 0 word-initial 7  pronounced in /s/ or /t/
2 rods /rodz/ /ra:dz/ r word-initial 6  pronounced in /I/
3 together /to'geda(r)/ /ta'gedar/ o} word-medial 5  pronounced in /z/ or /d/
3 rolls Iraulz/ r word-initial 5  pronounced in /I
5 favourite [/'fervertt/ v word-medial 5  pronounced in /b/
6 the 68/ o] word-initial 4  pronounced in /z/ or /d/
7 There's /6eaz/ /derz/ o] word-initial 3 pronounced in /z/ or /d/
7 there /6ea(r)/ loer/ o] word-initial 3 pronounced in /z/ or /d/
9 bread /bred/ r word-medial 2 pronounced in /If
10 bream /bri:m/ m word-ending 1  dropped/m/
10 ham /heem/ m word-ending 1 added /u/ after /m/

Table 34: Result of Passage 1

First, the table above showed that 7 out of 14 participants pronounced /6/ at word-initial
either as /s/ or /t/ in thingsin Table 34. In particular, 5 participants (C, D, E, H and L) pronounced
/06/ as /s/ among these 7 participants. The other 2 participants, G and J, pronounced /6/ as /t/.

Second, 6 out of 14 participants had difficulty in pronouncing /r/ at word-initial in rods.
To elaborate, all the 6 participants (A, D, G, I, L and N) pronounced /r/ as /1/, sounding like Joads.
This was also the case with 3) rolls and 9) bread, at word-initial or word-medial as shown in Table
34. Moreover, this issue at word-initial was found more frequently than word-medial, with 4
participants (A, G, I and L) commonly pronouncing /r/ as /1/ for both rods and rolls.

Third, 5 out of 14 participants pronounced /0/ at word-medial in together either as /d/ or
/z/. In particular, 3 of them (D, E and J) pronounced /0/ in /d/, and the remaining participants (C

and G) did in /z/. This was also the case with the, There’s and there, at word-initial as shown in
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Table 10. It was observed that there were three participants (C, D and E) who had difficulty with
all of the four words containing this phoneme /0/.

Fourth, 5 of 14 participants had difficulty in pronouncing /v/ at word-medial in favourite.
To elaborate, all the 5 participants (C, D, E, L and N) similarly pronounced /v/ as /b/.

Finally, regarding /m/ as a minor one, participant C pronounced bream as /bri:/, dropping
the /m/ sound at the end of the word, sounding like a type of cheese. Besides, participant D

pronounced ham as /heemu/, adding /u/ sound at the end of the word and pronounced it as

Katakana English word ‘>~ 22” (hamu).

In summary, four major problematic phonemes /8, r, 0, v/ and word-ending minor phoneme
/m/ respectively have been discussed along with related issues. The results showed that a
fricative /0/ was/ the most common problem in Passage 1, and it tended to be pronounced either

as /s/ or /t/. In this section, the issues were solely about consonants rather than vowels.

4.3.3.2.Passage 2 The North Wind and the Sun
There were 19 words to be focused and analysed in this passage. By listening to the
recording, 6 phonemes (2 vowels: /v, o/ and 4 consonants: /0, 0, v, r/) were found to be particularly

difficult for 14 participants to pronounce. The following Table 35 provides a summary of the

results:
F\?Vcc?rsdid RP GA zgfnnbecfll(s: Positions No. Ss Findings
1 fold [fauld/ au word-medial 10 pronounced in /o:/ or /a/
1 warm /wo.m/ Iwoa:rm/ 2 word-medial 10 pronounced in /a:/
3 cloak Iklauk/ au word-medial 9 pronounced in /a/, /o:/ or /oal
4 North /no:6/ /no:ré/ 0 word-ending 8 pronounced in /s/
5 They /6e1/ o} word-initial 6 pronounced in /z/ or /d/
6 traveller  /['treevela(r)/ /'treevalar/ v word-medial 5 pronounced in /b/
7 wrapped Ireept/ r word-medial 3 pronounced in /I/

Table 35: Result of passage 2
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As shown in Table 35, the top 3 issues were related to vowels, either a diphthong /ou/ or a
long vowel /o:/. First, 10 out of 14 participants pronounced /ou/ at word-medial either as /2:/ or /o/
in fold. Specifically, 7 participants (A, B, C, G, J, L and M) pronounced /ov/ as a long vowel /o:/
among these particular 10 participants. The rest of the 3 participants (D, I and K) pronounced
/vl as a short vowel /o/. Similarly, 9 out of 14 participants pronounced /ou/ at word-medial either
as /a1, Ial or loal in cloak. In particular, 7 participants (B, C, F, H, I, J and L) pronounced /ov/ as
a short vowel /o/ among these 9 participants. The other 2 participants (A and N) pronounced it
as /oa/ and a long vowel /o:/ respectively. It should be noted that the word cloak did not seem to
be very familiar to these participants. This was because, according to the researcher's recall,
many participants were reading it in a clumsy manner during the recording. Second, 10 out of
14 participants had difficulty in pronouncing /o:/ at word-medial in warm. To elaborate, all the
10 participants (A, C, D, F, H, I, J, L, M and N) pronounced /o:/ as /a:/, which is a typical
mispronunciation by some Japanese learners of English to read words in roman characters as
spelt. These were the results for the top three vowels.

Next, this section continues with fricatives /6, 0, v/ as well as alveolar fricative /r/. First,
8 out of 14 participants pronounced the dental fricative /8/ at word-ending in North as /s/. In
particular, participants (A, C, D, E, G, J, L, and N) pronounced it in such a way, sounding like
Norse, the Norwegian language in the Scandinavian language group. Similarly, another dental
fricative /0/ at word-initial in 7They was pronounced either in /z/ or /d/ by 6 participants. To
elaborate, 4 participants (C, D, F and N) pronounced it in /z/, and the rest of the 2 participants (E
and J) pronounced it in /d/, sounding like day.

Second, 5 out of 14 participants had difficulty in pronouncing /v/ at word-medial in
traveller. Again, all the 5 participants (A, C, D, E and L) similarly pronounced /v/ as /b/ as shown
favourite in the previous section, passage 1. Finally, regarding the alveolar fricative /r/ at word-

medial in wrapped, it was pronounced in /1/, sounding like /apped.
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In summary, based on the above results, it indicates that some participants were unsure

of the differences among long vowels /2:/, /a:/ and a diphthong /ou/ depending on the spellings.

Moreover, the fricatives /0, 0, v, r/ were challenging phonemes which had also been covered in

passage 1.

4.3.3.3.Passage 3 Short diary

There were 18 words to be focused and analysed in this passage. By listening to the

recording, 8 phonemes (3 vowels: /ov/, /a/, /2e/ and 5 consonants: /v/, /t/, 10/, If/, /) were found to be

particularly difficult for 14 participants to pronounce. The following Table 36 provides a summary

of the results:

Focused
Words

1 old

2 social

3 won

4 active

5 advantages

5 husband

5 hadn't

8 carry

8 thinks

10 championship

10 playing

RP GA Zg%nbecfllg Positions No. Ss Findings
fould/ au word-initial 14 pronounced in /o:/
/'saull/ au word-medial 12 pronounced in /2:/
/wan/ A word-medial 11 pronounced in /o/
["aektiv/ v word-ending 6 pronounced in /b/ or /m/
/ed'va:ntid3iz/  /ed'veentid3ziz/ v word-medial 5 pronounced in /b/ or /m/
/"hazband/ A word-medial 5 pronounced in /ee/
["haednt/ & word-medial 5 pronounced in /o (a)/
["keeril r word-medial 4 pronounced in /I/
/61nks/ 0 word-initial 4 pronounced in /s/ or /f/
['tfeempian|ip/ I word-medial 3 pronounced in /s/
/'pletin/ | word-medial 3 pronounced in /r/

Table 36: Result of passage 3

The above results showed that the top 5 issues were mainly related to vowels, which were

a diphthong /ov/ and short vowels /A, &/. First, all the 14 participants pronounced /ov/ at word-

initial as /o:/ in oldin Table 36. Similarly, 12 out of 14 participants, except A and K, pronounced

fov/ at word-medial as /5:/ in social.
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Second, 11 out of 14 participants had difficulty in pronouncing /a/ at word-medial in won.
To elaborate, all the 11 participants (A, B, C, D, E, F, I, J, L, M and N) pronounced /A/ as /o/, which
was also a typical mispronunciation by some Japanese learners of English to read words in roman
characters as spelt such as warm in the previous section, passage 2. Similarly, 5 out of 14
participants (A, H, I, L and M) pronounced /a/ at word-medial as /e/ in husband.

Third, 5 of 14 participants (A, C, G, J and N) pronounced /z/ at word-medial in hadn’t as
/o (a)/. For these two short vowels /a, g/, it can be assumed that the six participants (A, C, I, J, L
and M) did not recognise these phonemes respectively. Especially for participant A, who all
mispronounced won, hAusband and hadn't, it might not be too much to say that she might not be
able to distinguish the four phonemes /z, A, 9, p (a)/, which are peculiar to English language
(Chapter 2-3.1. Vowels).

Next, this section continues with 5 consonants: fricatives /6, v, [/ as well as liquids /r, 1/.
First, 6 out of the 14 participants at the word-ending in active, and 5 of the 14 participants at the
word-medial in advantages had difficulty in pronouncing /v/. To elaborate, 5 of the 6 participants
(C, D, E, J and L), and 4 of 5 participants (C, D, E and J) pronounced /v/ as /b/ in active and
advantages respectively as shown in the previous sections, passage 1 (favourite) and 2 (¢traveller).
Additionally, participants N and I pronounced /v/ in active and advantages as /m/, respectively.

Second, regarding liquids /r, I/, 4 of the 14 participants (A, E, G and N) pronounced the
alveolar fricative /r/ at word-medial as /l/ in carry as indicated in the previous sections, passage 1
(bread) and 2 (wrapped). Conversely, 3 of the 14 participants, I, J and L pronounced /l/ at the
word-medial as /r/ in playing, sounding like praying.

Third, the dental fricative /8/ at the word-initial in tAIinks was pronounced either as /s/ or
/[l by 4 participants. Specifically, participants C and N pronounced it as /s/, sounding like sinks,
and participants D and E pronounced it as /f/.

Finally, regarding the fricative /f/, 3 of the 14 participants (C, D and L) pronounced it at

the word-medial as /s/ in championship, which was an interesting finding. As Ohata (2004) and
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Wells (1999) in Chapter 2 claims, some words which include these consonants can be marked
allophones by adapting the phonological rules from their L1 into their 2. This can be described
as a similar problem to that of ship in Table 33.

In summary, based on the above results, it indicates that some participants were unsure
of the differences among short vowels /a, s/ and a diphthong /ouv/ depending on the spelling of the

word. Besides, the fricatives /0, v, [/ and the liquids /1/ and /r/ were also challenging in passage 3.

4.3.3.4.Passage 4 The Giving Tree
13 words that were focused on and analysed in this passage. By listening to the recording,
6 phonemes (1 vowel: /ze/ and 5 consonants: /v, 9, d, t[, r/) were found to be particularly difficult for

13 participants to pronounce. Table 37 provides a summary of the results:

F\cl)vcc?r?jid RP GA Zg%nbecfllg Positions No. Ss Findings
1 apples /"aeplz/ & word-initial 11 pronounced in /o (a)/
2 very ['veril % word-initial 7 pronounced in /b/
3 gather /'geeda(r)/  /'geeder/ o} word-medial 6 pronounced in /z/ or /d/
3 happy /"haepil & word-medial 6 pronounced in /o (a)/
5 tired /'tarad/ /'tarerd/ d word-ending 4 dropped /d/
6 loved /Iavd/ d word-ending 3 dropped /d/
6 leaves Ni:vz/ v word-medial 3 pronounced in /b/
6 branches  /bra:ntfi.z/ = /breentfi.z/ tf word-medial 3 pronounced in /tsu/ or /tsui/
9 branches  /bra:ntfiiz/ /breentfi:z/ r word-medial 2 pronounced in /I

Table 37: Result of passage 4

First, the above results showed that 11 of 14 participants, meaning except F, H and K,

pronounced /@/ at the word-initial as /o (a)/ in apple as a most frequent issue in Table 37.

Similarly, 6 of 14 participants (C, E, G, H, M and N) pronounced /z/ at word-medial as /o (a)/ in
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happy. This issue was briefly introduced in Chapter 2 (3.1. Vowels) as /z/ is one of the most
challenging sounds among /ze/, /a/, /a/, and /v (a)/ (Higurashi, 2020).

Second, 7 of 14 participants (C, D, E, G, J, L and N) had difficulty in pronouncing /v/,
which was the same issue as shown in the previous sections, passage 1 (favourite), 2 (traveller)
and 3 (active, advantages). They pronounced /v/ at the word-initial as /b/ in very, sounding like
berry. This was also the case with Jeaves at the word-medial as shown in Table 37. Specifically,
3 of 14 participants (C, D and E) pronounced /v/ as /b/ in both of these words, very and Jeaves.

Third, a dental fricative /0/ at word-medial in gather was pronounced either in /z/ or /d/ by
6 participants/, which was the same issue as shown in the previous sections, passage 1 (together,
the, There’s, there) and 2 (They) although there was no issue on other in Table 32 (4.3.2.
Diagnostic word list: consonants). To elaborate, only a participant C pronounced it in /z/, and the
rest of the 5 participants (D, E, G, J and L) pronounced it in /d/ in this passage.

Fourth, regarding the word-ending /d/, 4 of 14 participants pronounced tired as /'tato(r)/,
dropping the /d/ sound at the end of the word, sounding like tire. Similarly, 3 of 14 participants
dropped /d/ at the end of the word and pronounced Joved as /1av/, sounding like Jove. Finally, it is

about phonemes /tf/ and /v/ in branches. 3 of 14 participants (C, D and N) uniquely pronounced

the voiceless postalveolar affricate /t[/ at word-medial as /tsu/ (*7) or /tsui/ (*/ 4 ) in branches. The

aforementioned questionnaire results highlighted the opinions of participants that 38.8% found
/tfl difficult to pronounce at word-initial, but it was found that some participants were having
difficulty pronouncing it in the word-medial because there was no problem pronouncing /tf/ at
word-initial in cheese (passage 1) and championship (passage 3). Besides, 2 of 14 participants (G
and J) pronounced the liquid /r/ at word-medial as /I/ in branches as indicated in the previous
sections, passage 1 (bread), 2 (wrapped) and 3 (carry).

Based on the above, it was the case here again, /®/ in apples was the most challenging

phoneme in this passage, and it was claimed as one of the most challenging sounds among /s/, /a/,
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/o, and /o (a)/ (Higurashi, 2020). So was /v/ as the second most problematic phoneme here, which
was a common problem with all three other passages as well as the liquid /r/ especially at word-
initial. A dental fricative /0/ tended to be pronounced by being replaced by /z/ or /d/, regardless of
whether it appeared at the beginning or in the middle of the word.

To sum up, the analysis shows the four vowels: /a, &, 2, ou/ and nine consonant phonemes:
M, r, 0,0, d, m,v,tf, [/ have been highlighted in the four short passages, along with the tendencies
and problems in this section. Next, issues of spontaneous speech and a discussion of the

prominent aspects and trends of the participants' responses will be addressed.

4.3.4. Spontaneous speech

In this section, 14 spontaneous speech recordings were analysed. There were eight topics
provided for all 14 participants to choose from. Participants were asked to choose one topic and
freely talk about as introduced in Chapter 3. From the passages provided, ‘my hobby” was the
most popular, and was chosen by 9 participants, ‘my hometown’ was chosen by 2, and ‘my best
trip’, ‘my best friend’ and ‘my family’ were chosen by 1 participant respectively. Although all
participants were guided to talk about their topic for approximately one minute, the time range
varied between 54 seconds and 2 minutes and 35 seconds, with the average response time being
1 minute and 25 seconds. This was because some participants were aware of the amount of time
they had spoken by checking the timer on the PC voice recorder, but others did not. Therefore,
some participants kept talking for more than one minute and others paused for more than 10
seconds in the middle of the speech. This indicates that it might have been challenging for some
participants to speak spontaneously in English and that this may have made some of the
participants nervous. Some might have been concentrating on what they would say rather than
pronouncing each word clearly. As mentioned in Chapter 3, in analysing this spontaneous speech,

the transcription application CLOVA Note (LINE Corporation, 2022) was used for initial
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automatic transcription. Subsequently, the researcher reviewed and redrafted the transcription
by listening to the recordings again.

Again, the questionnaire and the wordlist results were the focus of the analysis here.
Appendix XXX shows that there were 69 words including 5 vowels and 6 consonants focused and
analysed among 14 participants here; short vowel was /@/, long vowels were /3:, a:, o:/, diphthong
was /ou/, and consonants were /1, r, 0, 0, d, v/. In this section, as the last part of the analysis of the
segmental features, it continues to focus on aspects which were particularly striking from the

analysis.

4.3.4.1.Vowels

There were 14 words to be focused and analysed among 14 participants. By listening to
the recording, 5 phonemes (1 short vowel /z/, 3 long vowels /3:, a:, 2/ and 1 diphthong /ov/) were
found to be particularly difficult for 10 participants to pronounce. Table 38 provides a summary

of the results:

Vowels

Phonetic No.

Symbols Focused Words Ss | Participants Positions Findings

old, stones, hometown,

1 18 show 5 C,D,E,I, L word-initial, medial, ending pronounced in /o:/
2 a: started, father 3 B,C,L word-medial pronounced in /o (a)/
2 o drawing, bought, abroad 3 A, F, H word-medial pronounced in /o/ or /au/
4 @& balance, ballet 2 CL word-medial pronounced in /o (a)/
4 3: first, works, world 2 C,J word-medial pronounced in /a:/ or /o:/

Table 38: Result of spontaneous speech — vowels

The table above provides a list of the phonemes which were problematic from the analysis.
They are listed from highest to lowest in order of number of participants as well as Table 39 in

the next section. First, the most problematic phoneme was a diphthong /ouv/, which was
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pronounced in a long vowel /o:/ by 5 participants. This issue happened in any position of the words.
Specifically, 2 participants (C and L) pronounced it at word-initial as /o:/ in old as shown open in
Table 28 and o/d in Table 36. In addition, participants (D and E) pronounced it at word-medial
as /a:/in stones and hometown respectively. Similarly, participant I pronounced it at word-ending
as /o:/ in show.

Second, the second most problematic phonemes were 2 long vowels /a:, 5./, which were
pronounced in one of the short vowels /v (a), o/, or a diphthong /ou/ by 3 participants respectively.
These issues occurred at the word-medial among all of the 5 different words as shown in the above
Table 38. Specifically, as for one of the long vowels /a:/, participants (B and L) pronounced it as
/o (@) in started, and participant C did the same way in father. On the other hand, regarding the
other long vowels /o:/, participant A pronounced it as /o/ in drawing, and participants (F and H)
pronounced it as /ou/ in bought and abroad respectively.

Lastly, the third most problematic phonemes were a short vowel /e&e/ and a long vowel /3:/,
which were pronounced in a short vowel /v (a)/ or one of the long vowels /a:, o/ by 2 participants
respectively. Again, these issues happened at word-medial among all of the 5 different words as
in Table 38. To elaborate, participants (C and L) had difficulty in pronouncing /ee/ in balance and
ballet, and they pronounced it in a short vowel /b (a)/ respectively. Regarding the long vowel /3:/,
participants (C and J) pronounced it as a long vowel /a:/ in first and world respectively sounding
like katakana English. Moreover, participant C pronounced it as /o:/ in works, which was also a
typical mispronunciation by some Japanese learners of English to read words in roman characters

as spelt such as warm and won in the previous sections, passage 2 and 3.

4.3.4.2.Consonants
There were 42 words to be focused and analysed among 14 participants. By listening to
the recording, 6 consonant phonemes, /r, 1, 0, 0, v, d/, were found to be particularly difficult for 11

participants to pronounce. Table 39 provides a summary of the results:
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Consonants

Phonetic No.
Symbols Focused Words Ss Participants Positions Findings
wrote, very, surrounded, river,
practice, group, January, raise, A, C, D, E, G, I, J, word-initial,
1 R children, problems 9 L,N medial, ending  pronounced in /I/
brother, together, father, their, this, word-initial,
2 b there, that's, then 7 C,D,E F, G,L N medial pronounced in /z/ or /d/
love, have, lives, very, everywhere, word-initial,
2 \% favourite, I've 7 AC,DEIJ L medial ending pronounced in/b/
playing, will, healthy, culture, world, word-medial,
4 L fluently, children 6 BC,IJLN ending pronounced in /r/ or /ls/
think(s), healthy, thank, thousand, word-initial,
5 (©] 29th 5 CEFJN medial, ending  pronounced in /s/ or /[/
pronounced in /do/ or /t/,
6 d old, hard, started, designed, bed 4 C,J, LN word-ending dropped /d/

Table 39: Result of spontaneous speech — consonants

The table above provides a list of the phonemes which were problematic from the analysis.
In contrast to this previous section on vowels, in order to present more explicit comparison and
analysis, this section reports on the results in the following three groups: /r/ and /1/, /0/ and /6/,
and /v/ and /d/.

First, in terms of liquids /x/ and /1/, the most problematic phoneme among the 6 phonemes
was /r/, which was pronounced as /1/, by 9 participants. This problem occurred regardless of where
it appeared in the words: word-initial, medial and ending among 10 words, as shown in the column
of focused words in Table 39. As for another liquid /1/, 6 participants pronounced it either in /r/
or /lv/ among 7 words such as playing, which happened in word-medial or ending. Interestingly,
according to data collected and analysed in this project, some participants were likely to
pronounce /r/ in /1/ and vice-versa. This could be interpreted that the participants were aware of
the pronunciation differences between /1/ and /r/ but were unable to differentiate between the two
in their actual speech.

Second, as for the dental fricatives /0/ and /6/ which are known as universally difficult

phonemes (Maddieson, 1984 in Chapter 2), the second most problematic phoneme here was the
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voiced /0/. It was pronounced either in short vowels /z/ or /d/ by 7 participants. These issues
occurred at the word-initial and medial positions among 8 different words, such as brother and
there, as shown in Table 39. Specifically, participants (C, D, F and L) pronounced it as /z/ in
brother, their, that’s, and there respectively, and participants (C, E, F, G and L) did as /d/ in
father, there, together, this and then respectively. It should be noted that the pronunciations of
10/ for participants (C, F and L) were mixed in /z/ and /d/, while participants (D, E and G) were
consistently pronounced it as /z/ or /d/. On the other hand, regarding the other dental fricative,
voiceless /0/, 5 participants pronounced it either in /s/ or /[/ among 5 words such as thank, which
happened in any positions of the words: word-initial, medial and ending. In particular, the
voiceless /0/ in think(s), thank, thousand and 29% were pronounced all in /s/ by these 5
participants, sounding like different vocabulary like sink and sunk, especially in think(s), thank.
Besides, the only participant who pronounced /68/ in /f/ in healthy was participant C, sounding like
katakana English.

Finally, regarding /v/ and /d/, the second most problematic issue here, alongside the voiced
10/, was /v/. It was pronounced in /b/ among 7 focused words by 7 participants, which occurred in
word-initial and medial, as shown in Table 39. Hence, some words such as love, have and very
among the 7 focused words sounded like different vocabulary like lab, Aub and berry, or even
belly. Concerning /d/, 4 participants (C, J, L and N) either dropped or pronounced it in /do/ or /t/,
which occurred all at word-endings. Specifically, participants (C and L) dropped it in o/d and
participants (J and L) did the same in started. Moreover, participant C pronounced it as /t/ in
hard, sounding like heart. Furthermore, participant N pronounced it as /do/ in designed and bed,
adding a vowel /o/ after /d/, which was also a typical mispronunciation by some Japanese learners
of English.

In summary, the analysis shows the five vowels: /&, a;, 3:, o, o/ and six consonant
phonemes: /1, r, 6, 0, d, v/ have been highlighted in the spontaneous speech, along with the

tendencies and problems in this section.
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Now that an analysis of the segmental features has been provided, the following section
will show the results of the analysis of suprasegmental features (stress and intonation) by Praat

and human assessments on intelligibility.

4.3.5. Stress

As previously noted in 4.3., the analysis of the above speech samples revealed two words
with prominent issues related to suprasegmental elements (particularly word stress and
intonation). These issues were identified by the primary researcher of this project and confirmed
by the Australian associate professor. This section first presents the results of the analysis of
word stress, which is one of the suprasegmental features. The following report will focus on
aspects which particularly stood out from the analysis.

As can be seen in appendix 1, there were 24 minimal pairs, and 91 words analysed in total:
18 words for short vowels, 10 words for long vowels, 16 words for diphthongs and 47 words
including 24 consonants. By listening to the recording, 2 words, influence and annualin the list
of short vowels, were found to be particularly difficult for 4 and 2 participants respectively to
pronounce with the appropriate stresses. Hence, these two words were analysed acoustically by
using a voice recognition software called Praat (Boersma & Weenink, 2023) as an objective rating
instrument as well as human raters. The following figures show a summary of the results
obtained from analysis by Praat among native speakers and relevant participants. The ‘native

speakers’ here refer to the voices of female speakers in Oxford Learner's Dictionaries.

4.3.5.1. Word Stress of influence
Figure 2 shows the result of the analysis conducted by using Praat on influence from a
female voice of Oxford learner's dictionaries. The waveform, spectrogram, segment and tone were

marked from the top. The spectrogram part also shows an intensity in blue.
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Figure 2: influence produced by a female native speaker in Oxford Learner's Dictionaries

In the figure above, the intensity shown in blue indicates the intensity of the stress, which
goes up and down like the waveform. It was therefore found that this female native speaker
pronounced the first syllable of influence most strongly. After the first syllable, the intensity
went down at the second syllable and slightly went up at the third syllable. In the end, the
intensity went down at the end of the word.

Next, two Praat analysis results will be presented for two participants (E and F) who
misplaced the stress position of this target word. Then, the results were compared with those of
the native speaker presented earlier and participant A, one of the participants, who correctly

placed the stress.
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Figure 3: influence produced by participant F

Figure 3 shows the result of the analysis conducted by using Praat on influence from
participant F. Looking at this figure and comparing with figure 1, it was found that participant
F pronounced the second syllable of influence most strongly as can be seen with the waveform.
At the end of the first syllable, the intensity went down and went up the most at the second
syllable. Then, the intensity gradually went down at the end of the word. This is a clear example

of misplacement of the word stress.
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Figure 4: influence produced by participant E

Figure 4 shows the result of the analysis conducted by using Praat on influence from
participant E. Looking at this figure and comparing it with participant F in figure 3, it was found
that participant E also pronounced the second syllable of influence most strongly, however the
strong intensity continued until the third syllable as can be seen in the waveform. At the end of
the first syllable, the intensity went down and up at the second syllable, and kept the intensity
longer than participant F. Then, the intensity gradually went down at the end of the third syllable
and slightly went up and down at the end of the word. This is an ambiguous example of

misplacement of the word stress as this participant pronounced the target word uniquely. It was

uttered in Roman characters as infryuence, ‘4 v 7 ) = — X X’ in katakana way like blue-brew

as buryu, ‘7' = — which was introduced earlier in 4.3.2.1. Minimal Pair. This could be one

possible explanation.
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Now, another Praat analysis result is presented for participant A who correctly placed the

stress position of this target word. Then, the result was compared with the native speaker.

0.2854

0 1.415
Time (s)

8000

Frequency (Hz)

Figure 5: influence produced by participant A

Figure 5 shows the result of the analysis conducted by using Praat on influence from
participant A. Looking at this figure and comparing it with the native speaker in figure 2, it was
found that this participant similarly placed the word stress at the first syllable of the word most
strongly. At the first syllable, the intensity sharply went up like the native speaker but gradually
went down at the end of the first syllable towards the second syllable. Compared to the native
speaker in Figure 1, this indicates that intensity did not clearly go up and down but was gently
ramped up and down. In the end, the intensity gradually went down towards the end of the word,
like the native speaker and other participants. When comparing the waveforms and intensities
of participants E and F who misplaced the stress with those of participant A, a significant

difference was observed, particularly in the waveforms, with participant A being more similar to
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the waveforms of a native speaker. Although participant A's waveform and intensity did not

perfectly match those of the native speaker shown in Figure 2, her pronunciation can be

considered sufficiently intelligible.

4.3.5.2. Word Stress of annual

This section continues with reporting on annual. Figure 6 shows the result of the analysis

conducted by using Praat on annualfrom the female voice of Oxford learner's dictionaries.

8000

0.7701
Time (s)

Frequency (Hz)

a n

TR

nu

A b i L

0.7701
Time(s)

al

Figure 6: annual produced by a female native speaker in Oxford Learner's Dictionaries

As shown in Figure 6, it was observed that this female native speaker pronounced the first

syllable of annual most strongly. At the end of the first syllable, the intensity dramatically

dropped towards the second syllable. Gradually, the intensity decreased from the second syllable

towards the end of the word.
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As with influence earlier, two Praat analysis results are presented for two participants (H
& M) who misplaced the stress position/s of this target word. Then, the results are to be compared
with those of the native speaker presented earlier and with participant K, one of the participants,

who correctly placed the stress.
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Figure 7: annualproduced by participant M

Figure 7 above shows the result of the analysis conducted by using Praat on annual from
participant M. Looking at this figure and comparing with Figure 6, it was found that participant
M pronounced the second syllable of annual most strongly as can be seen with the waveform. At
the end of the first syllable, the intensity slightly went down and up dramatically at the end of
the second syllable. Then, the intensity gradually went down towards the end of the word. This

is a clear example of misplacement of the word stress as well as Figure 4.
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Figure 8: annualproduced by participant H

Figure 8 shows the result of the analysis conducted by using Praat on annual from
participant H. Looking at the figure and comparing with participant M in Figure 7, it was
observed that participant H also pronounced the second syllable of annual most strongly, however
the strong intensity started from the beginning of the first syllable as can be seen with the
waveform and dramatically dropped at the latter part of the first syllable. This part was the
second strongest part of the intensity. Besides, participant H also placed the third strongest
stress in the third syllable after the strongest stress in the second syllable. Ultimately, in the
case of participant H, the speech was uttered with a messed-up intensity, but each phoneme was
pronounced clearly, so it did not turn out to be unintelligible.

Now, another Praat analysis result will be presented for participant K who correctly
placed the stress position of this target word. Then, the results are to be compared with the native

speaker, and the participants H and M presented earlier.
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Figure 9: annualproduced by participant K

Figure 9 shows the result of the analysis by Praat on annualfrom participant K. Looking
at this figure and comparing with the native speaker in Figure 6, it was observed that participant
K similarly placed the word stress at the first syllable of the word most strongly. At the first
syllable, the intensity sharply increased and gradually decreased from the latter part of the first
syllable towards the end of the word like the native speaker did. When comparing the waveform
and intensity of participants H and M who misplaced the stress with those of participant K, a
clear difference was observed with participant K being more like the waveforms and intensity of
the native speaker. Therefore, it can be suggested that participant K's pronunciation is

intelligible.
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4.3.6. Intonation

This section continues to present the results of the analysis of intonation (pitch), which is

another kind of the suprasegmental features. The following report will focus on aspects which

particularly stood out from the analysis.

4.3.6.1. Pitch Movement of influence
Figure 10 below shows the result of the analysis conducted by using Praat on influence
from the female voice of Oxford learner's dictionaries. As shown earlier, the waveform,

spectrogram, segment and tone were marked from the top. The spectrogram part also shows pitch

movement in red in addition to intensity in blue.
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Figure 10: influence produced by a female native speaker in Oxford Learner's Dictionaries

Figure 10 shows the result of the analysis conducted by using Praat on influence from a

female native speaker in Oxford Learner's Dictionaries. Looking at the pitch movement, it was
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found that this female native speaker’s pitch dramatically went up at the latter part of the first
syllable of influence. After that, the pitch gradually went down at the second syllable.

Next, two Praat analysis results will be presented for two of the four participants (E, F, K
and N) who mispronounced the target word. Then, the results will be compared with those of the
native speaker presented earlier. Lastly, participant A, one of the participants, who correctly

pronounced the target word will also be examined.
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Figure 11: influence produced by participant F

Figure 11 shows the result of the analysis conducted by using Praat on influence from

participant F. Looking at this figure and comparing with figure 10, it was found that participant

F’s pitch was relatively flat all the way.
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Figure 12: influence produced by participant E

Figure 12 shows the result of the analysis conducted by using Praat on influence from
participant E. Looking at this figure and comparing with participant F in figure 11, it was found
that participant E’s pitch was completely monotonous all the way through the word. Participant
E, like participant F, also appeared to have placed stress on the second syllable. This is another
example of mispronunciation of the target word.

Now, another Praat analysis result will be presented for participant A, who correctly
pronounced the target word. Then, the results will be compared with the native speaker, along

with the responses provided by participants E and F presented earlier.
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Figure 13: influence produced by participant A

Figure 13 shows the result of the analysis conducted by using Praat on influence from
participant A. Looking at this figure and comparing with the native speaker in figure 10, it was
found that the pitch of participant A was slightly up at the first syllable and went down at the
second syllable. It was found to be relatively flat overall, although this participant similarly
placed the word stress at the first syllable of the word as the native speaker did. In particular,
there was a significant difference in the waveform compared to participants E and F who
pronounced the target word incorrectly. However, significant differences were not observed in
terms of pitch, among these three participants (A, E and F) showing similar pitch movements,

interestingly.

4.3.6.2. Pitch Movement of annual
Figure 14 below shows the result of the analysis conducted by using Praat on annualfrom

the female voice of Oxford learner's dictionaries.
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Figure 14: annual produced by a female native speaker in Oxford Learner's Dictionaries

Looking at the pitch movement in Figure 14, it was found that this female native speaker’s
pitch went up the most at the first syllable of annual The pitch then gradually dropped with the
intensity from the second to the third syllable.

As with influence earlier, two Praat analysis results will be presented for two participants
H and M, who mispronounced the target word, compared with those of the native speaker
presented in Figure 14. Furthermore, the responses from participant K, who correctly pronounced

the target word, annual, will also be provided.
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Figure 15! annual produced by participant M

Figure 15 shows the result of the analysis conducted by using Praat on annual from

participant M. Looking at this figure and comparing with Figure 14, it was found that participant

M’s pitch went up slightly at the second syllable. This was most probably because this participant

misplaced the stress at the second syllable. In any case, the overall pitch was relatively flat.
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Figure 16: annual produced by participant H

Figure 16 shows the result of the analysis by Praat on annual/from participant H. Looking
at the figure, it was found that the pitch of participant H was more clearly arced like that of a
native speaker than that of participant M. However, the highest hump of the pitch and the
strongest intensity was observed at the same syllable as this participant misplaced the stress at
the second syllable like participant M also did.

Now, another Praat analysis result will be presented for participant K, who correctly
pronounced the target word. Then, the results will be compared with the native speaker, along

with the responses from participants H and M presented earlier.
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Figure 17: annual produced by participant K

Figure 17 shows the result of the analysis conducted by using Praat on annual from
participant K. Looking at this figure and comparing with the native speaker in Figure 14, it was
observed that the pitch of this participant was completely monotonous from the first to the third
syllable even though this participant similarly placed the word stress at the first syllable of the
word most strongly as the native speaker did as well as the frequency was high between 5,000
and 7,000 Hz. When comparing the pitch movement and the frequency of participants H and M,
who mispronounced the target word, with those of participant K, similarities were observed,
which was the pitch movement being mostly flat. However, the frequency of participant K was

higher than that of participants H and M.

4.3.7. Assessment by human raters
In order to report the above acoustic evaluations alongside human assessments, the

intelligibility ratings provided by the two human raters were summarised in the table below. The
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assessment criteria were as follows: perfectly intelligible, fairly intelligible, relatively intelligible,
and unintelligible, as introduced in Chapter 3-7. Rater 1 refers to the Japanese primary

researcher of this study, while rater 2 refers to the Australian associate professor.

Participant | Stress Placement Rater 1: (Japanese) | Rater 2: (Australian)

E Misplaced Relatively intelligible | Fairly intelligible
F Misplaced Fairly intelligible Fairly intelligible
A Appropriately placed | Perfectly intelligible Perfectly intelligible

Table 40: Assessment Results on Intelligibility: influence

Table 40 shows the assessment results on intelligibility of the word, influence. As can be
seen, participant E, who misplaced the stress, was rated as relatively intelligible by rater 1 and
farrly intelligible by rater 2. Participant F received a fairly intelligible rating from both raters.
In contrast, participant A, who correctly placed the stress, was rated as perfectly intelligible by
both raters. Even though the pitches of these participants (A, E, F) were flat, participant A's
pronunciation was perfectly intelligible according to both of the human raters. Despite some

differences between the raters, the results were generally consistent.

Participant | Stress Placement Rater 1: (Japanese) | Rater 2: (Australian)

H Misplaced Fairly intelligible Fairly intelligible
M Misplaced Fairly intelligible Fairly intelligible
K Appropriately placed | Perfectly intelligible Perfectly intelligible

Table 41: Assessment Results on Intelligibility: annual

Table 41 shows the assessment results on intelligibility of the word, annual As shown,
participants H and M, who misplaced the stress, were rated as fairly intelligible by both raters.
In contrast, participant K, who placed the stress correctly, was rated as perfectly intelligible by

both raters although her pitch movement was mostly flat like participants H and M. Both raters'
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assessments were all consistent for this result. Notably, rater 2 described participant K's

pronunciation as near native, which was also agreed by rater 1.

4.3.8. Tendencies of participants' mispronunciations

The analysis of the 14 participants' pronunciation revealed an interesting trend. The
participants were divided into two main groups: one with prominent issues in both consonants
and vowels, and another with significantly fewer consonant issues but noticeable vowel
difficulties. In short, these groups can be categorised as those with prominent consonant issues

and those without.

No. of TOEIC

Participants = Vowels C
articipants owels onsonants Mistakes score

1 K 4 1 5 555
2 B 7 0 7 700
3 F 3 3 6 620
4 M 8 2 10 715
5 H 4 6 10 not
reported
6 I 8 3 1 450
7 J 11 5 16 485
8 G 6 13 19 602
9 A 11 9 20 665
10 L 8 16 24 495
1 N 14 11 25 400
12 E 9 18 27 665
13 D 10 23 33 480
14 C 10 19 29 500

Table 42: Summary of pronunciation mistakes (diagnostic word list)

Table 42 shows the summary of pronunciation mistakes of the diagnostic word list.
Participants with fewer to more problems are listed from the top. As shown, the group with
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prominent consonant issues (Group A), represented in grayscale, includes seven participants (G,
A, L, N, E, D, C). On the other hand, the rest of the seven participants (K, B, F, M, H, I, J) belong
to Group B, where consonant issues are less prominent. Comparing these two groups with a focus
on consonants, which are considered the skeleton of words (O'Connor's, 1980), it is evident that
participants of Group A exhibit more consonant errors. Notably, participants N, E, D, and C, who
were frequently mentioned as they made pronunciation errors in this chapter, were categorised
in Group A. In contrast, participant K, who was referred to as near-native in the previous section,
has the fewest errors belonging to Group B. The average TOEIC scores for the two groups were
543.8 for Group A and 587.5 for Group B. Although there was a 43.7-point difference, TOEIC

scores did not appear to correlate with pronunciation accuracy.

4.4.Summary of the chapter

The results obtained from the recorded speech samples provided in Appendices 5 and 6.
The analysis was presented focusing on important aspects of segmental features (vowels and
consonants) and suprasegmental features (stress and intonation), with examples of some of the
most striking results. Regarding the diagnostic word list, short passages, and spontaneous speech
data, human raters initially identified issues with vowels and consonants at the segmental level.
At the same time, analysis with Praat software detected suprasegmental problems.

Through the analysis of segmental features, difficulties in vowels and consonants were
revealed. In terms of vowels, nine phonemes turned out to be difficult to pronounce: /u, e, A, e/ in
short vowels, /3:, a:, 9./ in long vowels, and /us, au/ in diphthongs. Concerning consonants, the
results showed that nine phonemes turned out to be problematic: /1, r, 6, 0, d, m, [, v, tf/.
Specifically, in the word list performance, nine vowels: /e, a, u, e, 3:, a:, 2;, va, auv/ and eight
consonants: /1, r, 6, 0, d, m, [, v/ were found to be difficult as major issues. Then, the analysis of
the four short passages revealed that there were also significant problems with four vowels /a, e,

2:, au/ and eight consonant phonemes /1, r, 6, 0, d, v, tf, [/, as well as with /m/ as a minor problem.
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In particular, it was an interesting finding about /[/ in the word-medial. In addition, the analysis
of spontaneous speech revealed that five vowels /=, a;, 3:, 9, 20/ and six consonants /1, r, 6, 9, d, v/
were problematic, along with trends and issues.

With regard to the suprasegmental features, two target words, influence and annual were
acoustically analysed by Praat (Boersma & Weenink, 2023) and the results were illustrated in
figures including waveforms, spectrograms, segments and tones. Examples were given of four
participants (E, F, M & H) who mispronounced the target words, two participants (A & K) who
pronounced the words properly, and native speakers, whose analyses were reported with figures.
What became clear about stress was that not only waveforms and intensities of participants (E,
F, M & H) who mispronounced the target words, but that these responses were much different to
those that were gathered from participants A & K who pronounced the words properly. Also,
participants A & K were very similar to those of the native speaker. Accordingly, it can be said
that the pronunciations of participants A and K were well intelligible. This was the case for both
target words, influence and annual. Meanwhile, in terms of intonation, it became apparent that
the pitch movements of participants E, F and A did not differ significantly in the target word
influence, and that the pitch movement of participant A was remarkably similar and relatively
flat compared to participants E and F. Comparing the pitch movement and frequency of
participants H and M, who mispronounced the target word annual, and participant K who
pronounced it correctly, revealed a commonality in pitch movement among the three participants,
although there were slight variations observed. However, participant K's frequency was higher
than participants H and M, like the native speaker. It was found that even though intonation
was relatively monotonal, it was still sufficiently intelligible as long as stresses were placed
appropriately. These findings were similarly confirmed by both human raters.

Finally, the summary of pronunciation mistakes in the diagnostic word list revealed two
groups: those with prominent consonant issues and those without. Practical implications for

these groups will be discussed in the next chapter.
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Chapter 5 Discussion

This chapter will discuss the relevance of the results obtained in this study and will
address and answer the research questions set out in the methodology chapter. The theoretical
and practical implications of the research findings will then be explored and specific applications
in educational settings and in pronunciation instruction proposed. The limitations of this study

will be identified, and future research directions and potential applications discussed.

5.1.Findings and interpretations

First, a discussion of the significance of the research findings will be presented, through
elaboration of the key findings in regard to vowels and consonants at the segmental level.
Suprasegmental features which became apparent when analysing the segmental features will

also be addressed.

5.1.1. Participants’ background

The participants were surprisingly passive in their motivation for learning English.
Results showed that the most common reason for participants to study English was the
environment and influence of family members (38.7%). The analysis also revealed that, although
their backgrounds varied, many of the participants wanted in some degree to improve their

speaking skills and to acquire near-native pronunciation in order to speak well.

5.1.1.1.Participants’ opinions about English pronunciation

The questionnaire elicited participants' subjective opinions on phonemes which they found
particularly difficult in short vowels, long vowels, diphthongs and consonants. Tables 43 and 44
summarise the results for vowels and consonants which were selected by more than 30% of the

participants in order to illustrate the main issues.

109



5.1.1.1.1. Vowels

Difficult Words in Percentage Reasons
Phonemes | Questionnaire (%)
Short This sound doesn't exist in Japanese. Difficult to
vowels /el apple 44.9% place the tongue. Differences among the sounds of
'a' in English are difficult to distinguish & unfamiliar.
This sound doesn't exist in Japanese.
IN run 30.6% Pronunciation of initial /r/ is difficult, followed by an
unfamiliar pronunciation of /a/.
Jul annual 30.6% Difficult to pronounce after double 'n'.
Long . o o Difficult to place the tongue. Difficult to pronounce
vowels sl early, her 46.9%, 32.7% | que to il after /).
Ja/ part 42.9% Difficult to place t'he tongue. Difficult to pronounce
due to /r/ after /a:/.
Difficult to pronounce due to /r/ after /ua/. This
Dibhthonas ol tourist, sure, 42.9%, 38.8%, | sound doesn't exist in Japanese. Difficult to move
P 9 poor 40.8% the lips. Diphthongs are difficult to pronounce and
unfamiliar.
Py hair 36.7% Difficult to pr?nou_nc_e due to /r/ after /ee/'..Thls
sound doesn't exist in Japanese. Unfamiliar sound.
lou/ low 36.7% Difficult to move the lips. Unfamiliar sound.

Table 43: Result of questionnaire - opinions on vowels

As shown above, trends in difficulties in 8 vowels were revealed. More than 30% of the
participants perceived /u/, /ee/ and /a/ as being difficult in short vowels, more than 40% of the
participants found /3:/ and /a:/ particularly difficult among long vowels, and more than 36% of
participants considered /va/, /ea/ and /ou/ challenging in diphthongs.

The main reason for the short vowels here being listed as difficult was that there is more
than one variation of ‘a’ in English, which do not exist in Japanese to begin with, which makes it
challenging to distinguish among them (Nishikiori, 2007; Higurashi, 2020 in Chapter 2.3.1
Vowels). Therefore, it is difficult to know how to move the tongue and the lips (Celce-Murcia,
Brinton, & Goodwin, 1996; Nishikiori, 2007). We can summarise the situation by saying that
participants were aware that in English the letter ‘a’ alone had four different short vowel
phonemes but found it quite challenging to differentiate among them in actual use. One

interesting finding here was that especially with /a/ in run, due to ‘t’ which is one of the English

and Japanese liquids (Chapter 2.3.2 Consonants), the pronunciation of the following vowel was
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also perceived as difficult. Similar reasons were cited for long vowels and diphthongs. This
suggests that the participants were not confident in pronouncing the above vowels themselves
and felt additional difficulty when ‘v’ came before or after each vowel. /u/ in annual, where a
double ‘n’ makes the following /u/ hard to pronounce. This is similar to findings by Bada (2001),
Higurashi (2020) and Ohata (2004), showing that even today, the same issues are present with

Japanese learners of English.

5.1.1.1.2. Consonants

Difficult Words in Percentage

Phonemes | Questionnaire Positions (%) Reasons

. word-initial, 51%, Difficult to place the tongue. This sound doesn't exist in

1e/ thin, author . o
word-medial 61.2% Japanese.
1o/ bathe word-ending 55.1% Difficult to place the tongue. Unfamiliar sound.
. Difficult to place the tongue. Difficult to pronounce softly
- 0, >

fdi around word-ending 32.7% at the end. Pronounce it as 'do’ ( I) in katakana way.
ItJl chin word-initial 38.8% Difficult to place the tongue and form the lips.

Table 44: Result of questionnaire - opinions on consonants

As shown in Table 44, trends in difficulties perceived in 4 consonants were revealed. It
was found that word-initial (51%) and word-medial /6/ (61.2%), word-ending /d/ (55.1%) and /d/
(32.7%), and word-initial /tf/ (38.8%) were considered difficult for participants to pronounce in
this study.

In all questions on consonants, more than 51% of participants reported that words
containing /0/ were difficult. As Maddieson (1984 in Chapter 2.3.2 Consonants) points out, the
voiceless /0/ and voiced /0/, known as dental fricatives, are universally regarded as difficult and
exotic (Jenkins, 2000). Based on the responses to the questionnaire in this study, it was found
that pronunciation of /6/ was more difficult than /0/. This is likely because, while neither sound
exists in Japanese, the voicing of /0/ makes it somewhat easier for Japanese speakers to produce

compared to the voiceless /6/. Besides, /0/ can be considered similar to the sounds /z/ and /d/,
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making it relatively easier to substitute. In contrast, /6/ may be more challenging due to the
difference in tongue position. In addition, more than 32% of participants answered that words
containing word-ending /d/ and word-initial /tf/ were difficult. Regarding the issue of the word-
ending /d/ (Smith, 2012), this is a major difference between Japanese and English pronunciations,
as English has words which end in both consonants and vowels, and the findings of this study
further support the claims made by Smith. Conversely, all Japanese words end in vowels except
those which end in /N/ (Chapter 2.3.2 Consonants). Thus, the word-ending /d/ in particular tends
to be pronounced by Japanese speakers as 'do' (K) with a vowel as in katakana due to L1
interference. One unexpected finding was that word-initial /tf/ was considered difficult. A
possible reason for this is that, as Table 44 shows, it has to be pronounced as /tf/ with the lips
sticking out, which makes it difficult for Japanese speakers to pronounce, although a similar
sound to /tf/ exists in Japanese. Besides, no phoneme in Japanese is pronounced with a significant
lip motion. Perhaps the only phoneme that uses the lips more than other Japanese phonemes
would be ‘u’.

Overall, one common reason for the difficulty with the above consonants for the
participants in this study was that they were uncertain about the position that the tongue should
be placed in. Hence, it would be fair to say that participants do not know how to pronounce them
with the result that they are unable to produce comprehensible speech. At the same time,
compared to the consonants listed above, /1/ and /r/ each accounted for only 20.4%. However, they
should not be overlooked in identifying pronunciation difficulties, particularly /r/, which also
appeared among the vowels in Table 43.

The participants in this study were English majors, with an average English proficiency
for Japanese university students according to TOEIC scores, but many of the English phonemes
they considered difficult in this questionnaire were typical for Japanese speakers generally. The
above findings will be compared with the results of the recorded speech data analysis in the next
section.
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5.1.2. Result of the recording of speech samples

As noted in Chapter 4, the analysis of segmental features highlighted significant
suprasegmental elements, such as stress and intonation. These aspects substantially influenced
this study and showed that suprasegmental factors also had a significant influence on the
intelligibility of the participants in this study. This section first presents a detailed discussion of
the key findings on vowels and consonants in the recorded speech samples, together with
interpretations mainly at the segmental level. This will be followed by a discussion on features

at the suprasegmental level: word stress and intonation.

5.1.2.1.Segmental features
By analysing the abovementioned speech samples, human raters identified problematic
vowels and consonants within the segmental features. Tables 45 and 46 summarise the results

for vowels and consonants in order to illustrate the actual problems in speech.

5.1.2.1.1. Vowels

Recording

Conditions Short vowels Long vowels Diphthongs
Diagnostic word list | /ze/, /n/, Iul, e/ fo:/, 13:1, la:/ loul, luel
Short passages lae, N 1o:/ lou/
Spontaneous e/ fo:l, 131, fat! Jou!
speech

Table 45 Problematic vowels in actual speech

Table 45 highlights the vowels that posed difficulties in actual speech, categorised into
short vowels, long vowels, and diphthongs, as observed under three recording conditions. Within
the diagnostic word list, four short vowels (/ze/, /a/, /u/, lel), three long vowels (/3:/, /a:/, /5:/), and
two diphthongs (/va/, /ov/) were identified as challenging to the participants. In short passages,

two short vowels (/ze/, /a/), two long vowels (/a:/, /5:/), and one diphthong (/ov/) were problematic.
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In spontaneous speech, one short vowel (/z/), three long vowels (/3:/, /a:/, /5:/), and one diphthong
(/av/) were found to be particularly difficult.

Among the short vowels, an interesting commonality was observed: /ee/ was identified as
difficult to the participants in this study across all three recording conditions. For example, one
of the minimal pairs in the diagnostic word list was man/men. Other examples include apple and
happyin short passages, as well as balance in spontaneous speech. To elaborate, the /ee/ in man
(/meen/) was pronounced as /e/, /a/, or /v (@)/, and the /e/ in men (/men/) tended to be pronounced
as /Al or /ee/ according to the results of this study. This phenomenon can be attributed to the fact
that the four short vowels /ze/, /a/, /o/, and /o (a)/ in English are considered the most challenging
series of sounds for Japanese learners of English (Nishikiori, 2007; Higurashi, 2020), whereas
Japanese has only one 'a' sound. Higurashi (2020: 4) also says that /z/ is one of the most complex
sounds to learn because it requires significant mouth movement and notes that 'Japanese
speakers are not aware of how they should move their mouths, lips, and jaws when they speak
English'. While the pronunciation of the Japanese vowel /a/ requires minimal jaw and tongue
movement and does not need significant facial expression or movement (Nishikiori, 2007), the
English /2e/ demands the tongue to be more forward (Saito & Lyster, 2012) and the lips to be wider
to reduce tension and jaw movement (Celce-Murcia, Brinton, & Goodwin, 1996). Consequently,
/ze/ tends to be substituted with /e/, /a/, or /o (a)/ (Nishikiori, 2007). This also seems to be the case
with the participants in this study, which shows that /=/, among these four short vowels, is
particularly confusing and problematic for Japanese learners of English, as noted in the literature
(See Chapter 2-3.1) supported by the findings of this study.

In terms of long vowels, one common feature was also identified under the same recording
conditions: the /5:/ sound (see Table 45). For instance, difficulties were observed from participants
with the pronunciation of the word saw in the diagnostic word list, warm in short passages, and
drawing, bought, and abroadin spontaneous speech. Specifically, the /o:/in saw (/sa:/) was mainly

pronounced as /ov/ by 8 of 14 participants, the /o:/ in warm (/lwo:m/) was often replaced with /a:/,
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and the /o:/ in drawing (/dro:m/) was pronounced as /o/ or /ov/. These results suggest that L1
influence (Bada, 2001) played a role and that participants commonly misread saw and warm
based on their Romanised spellings. Moreover, difficulties with /3:/ and /a:/ were noticeable in
both the diagnostic word list and in spontaneous speech. For example, the /3:/ in heard was
replaced by /a:/ or /ir/, and the /a:/ in hard and heart was pronounced as /3:/. This suggests that
/3:/ and /a:/ were complicated and indistinguishable for the participants, in a similar way to the
issues observed with short vowels above. Additionally, in spontaneous speech, the /a:/ in words
like started and father was pronounced as a short vowel /p (a)/. The results of this study confirm
previous research findings from Bada (2001), which show that Japanese speakers tend to shorten
long vowels that do not exist in the Japanese phonological system.

Furthermore, regarding diphthongs, one common feature among participants was also
identified under the same recording conditions: the /ou/ sound (see Table 45). Difficulties were
observed, for example, in the pronunciation of seven words: open in the diagnostic word list; fold,
old and socialin the short passages; and old, stones, hometown and show in spontaneous speech.
In these words, the majority of the participants who mispronounced the /au/ substituted /o:/ for it.
Interestingly, all seven of these words are Japanese katakana words, which was an unexpected
outcome that emerged from summarising and overviewing the vowel issues. For example, fold is
used in poker to quit games, and social is used as part of a word for social networking. As
suggested by Kitao (1995a), this diphthong issue likely arises from the katakana pronunciation
of English words. The results of this study further support this standpoint and show that issues

in teaching pronunciation still need to be addressed in English education in Japan.
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5.1.2.1.2. Consonants

Phonetic symbols

Diagnostic word list N,r6,0,d,v [, m
Short passages N,r8,0,d,v [, mtf
Spontaneous speech /l,r,6,08,d, v/

Table 46 Problematic consonants in actual speech

Table 46 shows the consonants that posed difficulties for participants in actual speech
under three recording conditions. Specifically, the diagnostic word list revealed eight challenging
consonants: /1/, /r/, 18/, 10/, /d/, [fl, Iv/, and /m/. In the context of short passages, nine consonants
were identified as problematic: /1/, /r/, /0/, 10/, Id/, Iv/, Ifl, /m/, and /tfl. Meanwhile, spontaneous
speech exhibited significant difficulties with six consonants: /1/, /r/, /6/, 18/, /d/, and /v/. By
summarising and providing an overview of the consonant issues, it was found that six consonants
W, Ixl, 101, 18/, [d], Iv]) were problematic elements common to all three recording conditions.

First, the most common problems that participants encountered were with the English
liquids /1/ and /r/, which accounted for only 20.4% of the results of the questionnaire. For instance,
four of the minimal pairs in the diagnostic word list—play/pray, praise/plays, flame/frame, and
blue/brew—illustrate these difficulties, as shown in Table 29 in Chapter 4. Additional examples
include words such as general and rolls in short passages, as well as children and January in
spontaneous speech. The challenge of distinguishing between minimal pairs with /1/ and /r/ was
evident in 8 out of 14 participants, supporting the findings of various studies (Bada, 2001; Celce-
Murecia, Brinton & Goodwin, 1996; Goto, 1971; Kenworthy, 1987; Lambacher, 1999; Pennington,
2014; Riney, Takada & Ota, 2000; Smith, 2012) that this is a common issue for Japanese speakers.
In this study, the mispronunciation characteristics of /1/ included either being pronounced as /r/
or as /lu/ with an additional vowel added after /1/. This issue was frequent in both word-medial
and word-ending positions. Conversely, /r/ was often mispronounced as /l/ across all word

positions. More precisely, participants frequently substituted a sound between /I/ and /r/,
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specifically /{/, rather than the English /l/, as noted by Matsusaka (1994:59) and Okada (1999:5)
in Chapter 2. A detailed analysis of the results revealed that mispronunciations of /r/ were more
frequent than those of /1/ in this study. However, previous studies by Kimura (2022) and Kitao
(1995b) reported that /I/ is more challenging than /r/. Additionally, Kitao (1995b) noted that
although /r/ exists in Japanese, it remains a significantly challenging phoneme for Japanese
learners of English and is by no means an easy sound to master.

Second, the second most common problems evident with participants in this study were
fricatives, /6/ and /0/, which are considered exotic and universally difficult phonemes (Jenkins,
2000; Maddieson, 1984) and present major production challenges (Bada, 2001). These phonemes
were perceived as challenging by over 51% of the participants, representing the highest
percentage in the results of the questionnaire. Specifically, /8/ was frequently mispronounced in
all positions within words although the questionnaire results indicated that word-initial and
word-medial were considered especially difficult. Examples include thin, healthy, and bath,
where /6/ was pronounced as /s/ or /t/ at word-initial, as /s/ or /[/ in word-medial, and with /s/ or no
sound at word-ending position. As for /0/, it was frequently mispronounced by replacing it with
/z/ or /d/ at word-initial and word-medial positions such as that and together. The above two
fricative alternatives were mentioned by Bada (2001) in Chapter 2, and the results of this study
support this conclusion. In the present study, /6/ was mispronounced more frequently than /0/,
indicating that /6/ is more challenging. This aligns with the questionnaire results, confirming
that participants' perceptions corresponded with their actual performance outcomes.

Third, this paragraph continues with a discussion on the word-ending /d/ and /m/. The
word-final plosive /d/ was deemed difficult by 32.7% of the participants in the questionnaire but
was also a problem in actual performance. Examples of word-ending /d/ include side, tired, and
hard being pronounced as /do/ or /t/, or omitted, as discussed by Smith (2012) in Chapter 2. In
this regard, the results of this study also agreed with the findings of Kimura (2022). On the other

hand, the analysis of the recorded data revealed that the voiced bilabial nasal /m/ presented minor
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issues although the phonemes /b, h, j, m/ are generally considered easy for Japanese speakers to
pronounce (Kimura, 2022; Kitao, 1995b) and were therefore excluded from the questionnaire on
consonants. It was mispronounced by replacing /n/, /mu/ or dropping the sound, for example in
swim, ham and bream. The mispronunciation of these two phonemes shares a common feature:
the addition of a vowel at the end of the word, as in Aardpronounced as /ha:do/ and ham as /heemu/,
reflecting L1 interference and a katakana English adaptation in the participants' speech.
Yamane (2006 in Yamane, 2015) has indicated that the addition of vowels such as /o/ or /u/ to
word-endings does not pose a significant barrier for native speakers in understanding the
pronunciation of Japanese learners. This finding is consistent with the questionnaire results,
confirming that participants' perceptions on /d/ were aligned with their actual performance
outcomes.

Fourth, /v/ emerged as a common problem element in all three recording conditions, as /v/
is a fricative phoneme absent in Japanese (Kimura, 2022; Kitao, 1995b; Ohata, 2004). Specifically,
vl was often mispronounced as /b/ (Higurashi, 2020; Kavanagh, 2007) in all positions, as seen in
words such as very, leaves and Jove. Although Bada (2001) considered it a minor issue, other
studies (Higurashi, 2020; Kavanagh, 2007; Kimura, 2022; Kitao, 1995b) have identified /v/ as a
significant challenge. Therefore, the finding on /v/ in this study was consistent with the findings
of previous studies.

Lastly, this paragraph discusses the fricative /[/ and the affricate /tf/. Interestingly, the
fricative /[/, known as a fricative phoneme, absent in Japanese (Ohata, 2004), was unexpectedly
identified as a challenging phoneme in word-initial and as a minor issue in word-medial positions
to the participants in this study, although it was selected as a minor challenging phoneme by only
14.3% of participants in the questionnaire for word-initial position. Specifically, in the diagnostic
word list, /[/ in ship was frequently mispronounced as /s/ in the word-initial position, and similarly
in the word-medial position of championship in passage 3. This revealed a gap between the

participants' perception and their actual performance. By contrast, a study by Ohata (2004)
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indicated a tendency to pronounce /s/ as /f/. Additionally, Kavanagh (2007) remarked that such
errors were limited to a small number of beginners. A closer examination revealed that
participants C, D, and L consistently mispronounced both words, indicating that this was a
recurring issue for these individuals. These three in particular had a high frequency of
mispronunciations throughout the entire recorded data analysis results, which can be interpreted
as a problem among a limited number of learners. While Bada (2001) regarded /f/ as a minor
problem, Kimura (2022) claimed that /[/ was a relatively straightforward phoneme. However, in
this study, the results showed that when regarding the affricate /tf/, 38.8% of participants
identified it as difficult in word-initial positions. This difficulty was also confirmed in actual
performance, but it was more frequently observed in word-medial rather than word-initial

positions. Specifically, the affricate /tf/ in branches from passage 4 was mispronounced as /tsu/

(*7) or /tsui/ (*7 1) in the word-medial position. This mispronunciation can be attributed to the

difficulty of producing /tf/ with protruded lips, as highlighted in Table 37. Although a similar
sound exists in Japanese, the articulatory requirement makes it challenging. Additionally, the
plural form branches may have further complicated pronunciation compared to the singular form
branch.

In summary, the mispronunciations of vowels and consonants by the participants in this
study can be primarily attributed to L1 interference, and the lack of certain phonetic features
required in L2 that do not exist in L1, leading to significant differences in tongue placement
(Nishikiori, 2001; Ohata, 2004; Smith, 2012). Specifically, issues related to the phonological
distinction between /I/ and /r/ (Higurashi, 2020) and the inappropriate application of L1
phonological rules to L2 (Ohata, 2004; Wells, 1999) are notable. Bada (2001) describes this
phenomenon as ‘direct native language transfer’. A means to address this issue will be discussed

in section 5.3.2 Practical implications.
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5.1.2.2.Suprasegmental features

Significant suprasegmental issues, particularly in word stress and intonation (pitch) for
the words influence and annual, were identified. These issues were discovered by the primary
researcher, confirmed for intelligibility with an Australian associate professor, and further
validated using Praat (Boersma & Weenink, 2023). As noted by Roach (2000: 45), many essential
sound contrasts are not simply due to differences between phonemes. This section will briefly
address suprasegmental issues, specifically focusing on word stress and intonation (pitch) along
with the intelligibility assessments of two human raters.
5.1.2.2.1. Stress (word stress)

The analysis of word stress focused on comparing participants who incorrectly stressed
the words with those who used stress correctly as well as with female native speakers in Oxford
Learner's Dictionaries, using Praat-generated visualisations. The waveform, spectrogram,
segment and tone were marked from the top. The analysis focused on the waveform and intensity
(indicated in blue). The figures below illustrate the stress patterns of participants E and F, who
misplaced the stress in the word influence, compared to participant A and a native speaker, who

placed the correct word stress.
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Comparison of the waveforms and intensity patterns of participants E and F, who
misplaced the stress, with those of participant A and the native speaker revealed distinct
differences. Participant A’s waveform was closer to that of the native speaker, while E and F’s
waveforms differed significantly. Regarding intensity, E and F showed the highest peak in the
second syllable due to misplaced stress, whereas A and the native speaker exhibited the highest
intensity in the first syllable, reflecting correct stress placement. Thus, although participant A’s
waveform and intensity patterns did not fully match those of the native speaker acoustically, it
can be said that her pronunciation was still sufficiently intelligible because of the correct
placement of the word stress. In contrast, it can be inferred that the pronunciation of participants
E and F may be somewhat less intelligible.

To compare the acoustic evaluations with human assessments, the intelligibility ratings
from both raters are summarised in the table below, as presented in Chapter 4. The rating scale,
introduced in Section 3-7, includes four levels: perfectly intelligible, fairly intelligible, relatively
intelligible, and unintelligible. Rater 1 is the primary Japanese researcher of this study, while

Rater 2 is an Australian associate professor.
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Participant | Stress Placement Rater 1: (Japanese) | Rater 2: (Australian)

E Misplaced Relatively intelligible | Fairly intelligible
F Misplaced Fairly intelligible Fairly intelligible
A Appropriately placed | Perfectly intelligible Perfectly intelligible

Table 40: Assessment Results on Intelligibility: influence

As illustrated in Table 16, participant E, who placed the stress incorrectly, was rated as
relatively intelligible by rater 1 and fairly intelligible by rater 2. Participant F was consistently
rated as fairly intelligible by both raters. In contrast, participant A, who correctly placed the
stress, received a perfectly intelligible rating from both raters. Although minor discrepancies
were observed between the raters, the overall results were largely consistent. In Chapter 3, it
was mentioned that in the speech of non-native English speakers, correct pronunciation of
segments is considered more important than proper prosody (Jenkins, 2000; Yamane, 1999).
Conversely, it is suggested that native English speakers are more likely to understand speech
when the segments are incorrect, but the stress and intonation are accurate (Wells, 2006: 2;
Anderson-Hsieh, Johnson & Koehler, 1992). However, in this study, the opposite phenomenon
occurred among the two raters involved. Rater 1, the Japanese primary researcher, found the
speech less intelligible despite clear segmental pronunciation due to incorrect stress placement
within the word. On the other hand, rater 2, the Australian native speaker, found the speech
fairly intelligible due to the clear segmental pronunciation, despite the misplaced stress.
Therefore, this minor discrepancy in evaluation can likely be attributed to this phenomenon.

The discussion continues with the word annual. The figures below illustrate the stress
patterns of participants H and M, who misplaced the stress, compared to participant K and

another native speaker, who used the correct word stress.
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Comparison of the waveform and intensity between participants H and M, and participant

K, revealed that participant K's waveform and intensity closely resembled those of the native

speaker. As for intensity, participants H and especially M showed the highest peak in the second

syllable due to misplaced stress, whereas both participant K and the native speaker displayed the
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highest intensity in the first syllable, indicating correct stress placement. Thus, as illustrated in
the above figures, it can be inferred that the pronunciation of participants H and M, with
misplaced stress on the second syllable, may be less intelligible. In contrast, participant K's
pronunciation closely mirrored the waveform and intensity patterns of the native speaker,
suggesting a high degree of intelligibility. Next, the discussion addresses human assessments in

addition to acoustic evaluations.

Participant | Stress Placement Rater 1: (Japanese) | Rater 2: (Australian)

H Misplaced Fairly intelligible Fairly intelligible
M Misplaced Fairly intelligible Fairly intelligible
K Appropriately placed | Perfectly intelligible Perfectly intelligible

Table 41: Assessment Results on Intelligibility: annual

Table 41 shows that participants H and M, who incorrectly placed the stress, were rated
as Fairly intelligible by both raters. In contrast, participant K, who correctly placed the stress,
received a rating of Perfectly intelligible from both raters. The assessments were consistent
across both raters. Notably, rater 2 described participant K's pronunciation as ‘near-native’,
which was also agreed by rater 1.

Both acoustic analyses and human assessments indicate that proper word stress enhances
intelligibility. Despite misplacing word stress, participants E, F, H, and M pronounced each
phoneme clear enough for their language to remain above a level that would cause

misunderstanding.

5.1.2.2.2. Intonation (pitch)
The analysis of intonation also focused on comparing participants who misplaced the
stress with those who correctly placed it, as well as with female native speakers in Oxford

Learner's Dictionaries, using Praat-generated visualizations. As shown earlier, the waveform,
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spectrogram, segment and tone were marked from the top. The spectrogram part also shows pitch

movement in red in addition to intensity in blue.

movement.

The analysis mainly focused on the pitch

The figures below illustrate the pitch movements of participants E and F, who

mispronounced the word influence, compared to participant A and a native speaker, who

pronounced the target word correctly.
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When comparing the pitch movements of participants E and F, who misplaced the stress,
with participant A, who placed the stress correctly, only minor differences were observed.
Specifically, participant A's pitch slightly rose on the first syllable and then dropped on the second,
remaining relatively flat overall. Besides, participant F and especially participant E exhibited
consistently monotonous pitch patterns. On the other hand, the native speaker's pitch sharply
rose at the end of the first syllable and gradually declined on the second. Interestingly, regardless
of whether stress was correctly placed, as in the case of participant A, or misplaced, as with
participants E and F, it was found that the pitch patterns for all three were generally flat. Thus,
although participant A's pitch did not align with that of the native speaker and was similarly flat
to that of participants E and F, who misplaced the stress, participant A’s pronunciation was still
deemed sufficiently intelligible based on both acoustic analysis of stress and human rater
assessments, as in Table 16. In contrast, despite the similarity in pitch to that of participant A,
the pronunciations of participants E and F remained less intelligible because of the misplacement

of the stress.
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A comparison of the pitch movements between participants H and M, who misplaced the
stress, and participant K, who correctly placed it, showed that all three had generally similar
pitch patterns. Both H and M exhibited slight pitch variations across syllables, while participant
K displayed a relatively flat pitch despite correct stress placement. In contrast, the native
speaker's pitch peaked at the first syllable and gradually declined in intensity through the
subsequent syllables. These findings echoed the results observed for the word influence. Despite
participant K's pitch being as flat as that of participants H and M, who misplaced the stress, K's
pronunciation was still considered highly intelligible based on both acoustic analysis on stress
and human rater assessments. While participant K’s pronunciation was rated as perfectly
intelligible by both raters as in Table 41, additional intonation training could improve the
naturalness and clarity of her speech more, as greater pitch variation is often associated with
more natural-sounding English (Yabuuchi & Satoi, 2001). In spite of having similar pitch
patterns to participant K, the pronunciations of participants H and M were less intelligible due

to incorrect stress placement, similar to participants E and F.
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Although the suprasegmental analysis and discussion in this study focused on the word
level rather than the sentence level, findings related to word stress and intonation (pitch) were
observed. Based on the results above, it has been demonstrated through both acoustic analysis
and human rater assessments that misplacement of word stress by L2 English learners affects
intelligibility, as discussed by Celce-Murcia et al. (2010: 212), Roach (2009: 79), and Yamane
(2015). This also likely impacts listening errors (e.g. misunderstanding the meaning of a word),
as noted by Benrabah (1997) and Yamane (2006 in Yamane, 2015). However, when asked why
participants E and H were rated as Fairly Intelligible despite the significantly misplaced stress,
rater 2 explained that the phonemes were clearly articulated, making the pronunciation
intelligible even with the incorrect stress placement. As Zielinski (2008) suggested, the key to
improving the intelligibility of English pronunciation is a combination of the correct placement of
word stresses and the correct pronunciation of vowels and consonants in strong syllables. On the
other hand, the English intonation system is considered one of the most important and complex
aspects of English prosody (Roach, 2000; Wells, 2006). As mentioned earlier, this study focused
solely on the word level rather than the sentence level, leading to interesting observations
primarily related to pitch movements. Specifically, regardless of stress placement, the pitch
movements of participants A, E, F, H, K, and M were generally flat. It is likely related to the
tendency of Japanese English learners to maintain monotonous intonation throughout sentences,
as discussed in Chapter 2-4.2. However, this did not correlate with the intelligibility assessments.
As Jenkins (2000) notes, intonation is the most challenging aspect of language acquisition to
master until the very end of the language acquisition journey, even for near-native speakers like

participant K, suggesting that it may represent the final hurdle in achieving complete proficiency.
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5.2.Addressing Research Questions
5.2.1. Research Question 1

The first research question was which phonemes Japanese learners of English found
difficult to produce in an intelligible manner. In order to address this research question, the
results of Part 2 of the questionnaire were summarised in Table 47, divided into vowels and
consonants. The table organises the phonemes perceived as difficult, the words asked in the
questionnaire, and the corresponding percentages. As previously mentioned, the threshold for
‘difficult’ was set at responses above 30%. Additionally, the positions of consonant phonemes are

indicated in brackets.

Difficult Words in Percentages (%)
Phonemes Questionnaire 9 °
Vowels Short vowels IEY apple 44.90%
IN run 30.60%
lu/ annual 30.60%
Long vowels 3./ early, her 46.9%, 32.7%
la:/ part 42.90%
Diphthongs fual tourist, sure, poor | 42.9%, 38.8%, 40.8%
/eal hair 36.70%
lou/ low 36.70%
. 51%, 61.2%
Consonants 16/ thin, author (word-initial & medial)
55.10%
fol bathe (word-ending)
32.70%
fd/ around (word-ending)
. 38.80%
1l chin (word-initial)

Table 47: Summary of opinions on vowels and consonants

Table 47 above clearly shows which phonemes were perceived as difficult, providing an
answer to the first research question. These include eight vowels—specifically three short vowels
(zel, Inl, la/), two long vowels (/3:/, /a:/), and three diphthongs (/va/, /eal, /ov/)—as well as four

consonants (/0/, /d/, /d/, /tf/). Surprisingly, consonant phonemes, /I/ and /r/ were not included in
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this list, with responses instead focusing on /6/ and /0/. However, it is important to note that /1/
and /r/ should not be discounted, as the survey results indicated that 20.4% of respondents
considered these phonemes difficult. Additionally, as discussed in this chapter 5.1.1.2.1, some
participants noted that the presence of r before or after a vowel made pronunciation even more
difficult (see Table 43).

The significance of these findings lies in revealing that specific vowels and consonants
were perceived by Japanese English learners as challenging, particularly highlighting the
unexpected recognition that /6/ and /0/ are far more difficult than /1/ and /r/, as well as the influence
of the presence of ‘v’ on vowel pronunciation. Furthermore, it is also evident that vowels are
generally perceived as more difficult to pronounce than consonants, which can inform targeted
pronunciation instruction. The suggestions to address these issues will be proposed in section

5.3.2 Practical Implications.

5.2.2. Research Question 2

The second research question aimed to identify difficult phonemes in learners' actual
performance and examine their impact on intelligibility. In order to address this research
question, the results of the recorded data analysis were summarised in Table 48, categorised into
vowels and consonants. This table organises the three recording conditions (diagnostic word list,

short passages, spontaneous speech), short vowels, long vowels, diphthongs and consonants.

Recording Conditions | Short vowels Long vowels Diphthongs Consonants
Diagnostic word list leel, IN, Iul, lel | [a:/, 13/, [a:/ laul, lual/ N0, 8,dv,[,m
Short passages /e, N /a:/ lou/ Nro,6,d, v, [, mt/
Spontaneous speech lee/ 1o/, 13:/, la:/ lau/ N, r0,3d,d, v/

Table 48: Summary of problematic vowels and consonants in actual speech
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Table 48 clearly identifies the phonemes that were challenging in actual performance,
answering the second research question. These challenging phonemes include nine vowels across
the three recording conditions—four short vowels (/ze/, /a/, /u/, lel), three long vowels (/a:/, /3:/, la:/),
and two diphthongs (/ov/, /ve/)—along with nine consonants (1/, /r/, 10/, 18/, Id/, Iv/, Ifl, Im/, Itfl). As
for impacts on intelligibility, in minimal pairs such as the vowels in heard and hard or the
consonants in flame and frame from the diagnostic word list are not accurately distinguished—
particularly the long vowels /3:/ and /a:/, or the consonants /I/ and /r/—it can be difficult for the
listener to understand. However, in short passages and spontaneous speech, the context and flow
of the conversation can make the utterance relatively intelligible or even fairly intelligible, even
if the sound distinctions are not accurate. However, mispronunciation as well as misplaced word
stress can greatly increase the possibility of unintelligible utterances.

These findings are significant because they highlight the specific phonemes that affect
intelligibility in real speech situations, especially when minimal pairs involving long vowels (/3:/,
/a:/) and consonants (/1/, /r/) are not properly distinguished. While context can aid intelligibility
in spontaneous speech, mispronunciations and misplaced word stress notably increase the
likelihood of communication breakdowns. Suggestions to address these issues will also be

presented in section 5.3.2 Practical Implications.

5.2.3. Sub question A

Furthermore, three sub questions were also explored. Sub-question A asked whether
participants' pronunciation of these phonemes differed across word list performance, reading
passages aloud, and spontaneous speech. In order to address this, the recorded data analysis was
summarised by the three recording conditions, as shown in Table 48. Table 48 clearly identifies
which phonemes were challenging under each condition, thus addressing sub-question A. In short,
different phonemes presented difficulties depending on the condition. Specifically, the diagnostic

word list identified the greatest number of problematic phonemes, 17 in total: nine vowels—four
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short vowels (/ze/, /al, lul, lel), three long vowels (/a:/, /3:/, /a:/), and two diphthongs (/ov/, /va/)—as
well as eight consonants (/1/, /r/, /0/, 18/, /d/, v/, Ifl, /m/). In the short passages, a total of 13
phonemes were identified as challenging: four vowels—two short vowels (/z/, /a/), one long vowel
(/2:/), and one diphthong (/ov/)—along with nine consonants (/1/, /x/, 16/, 18/, [/, v/, Ifl, Im/, Itf). In
spontaneous speech, the fewest phonemes were identified as difficult, with a total of 11
challenging sounds: five vowels—one short vowel (/z/), three long vowels (/a:/, /3:/, la:/), and one
diphthong (/ov/)—and six consonants (/1/, /x/, 16/, 13/, /d/, Iv]). The reason for the smaller number
of problematic phonemes in spontaneous speech is likely due to participants choosing words that
are easier for them to articulate and pronounce.

The significance of these findings is that they demonstrate how phoneme difficulty varies
across different speaking conditions, with the most challenges identified in controlled tasks like
a diagnostic word list, and fewer difficulties in spontaneous speech where participants may
naturally avoid problematic phonemes. This insight is valuable for understanding the influence

of task type on pronunciation accuracy.

5.2.4. Sub question B

Sub-question B asked whether the participants were aware of where their difficulties lay.
To address this, Table 49 was compiled, summarising the results from Part 2 of the questionnaire
alongside the recorded data analysis, divided into vowels and consonants. The table categorises

the phonemes that participants perceived as difficult and those that were challenging in their

performance.
Perceived Difficult Actually Difficult
Vowels short vowels | /ee/, lul, IN leel, Iul, In, lel
long vowels | /3:/,/a:/ /31, [ al, la:]
diphthongs luel, laul, leal luel, lau/
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Consonants /Il (word-initial, medial & ending)
Irl (word-initial, medial & ending)

/6/ (word-initial & medial) | /6/ (word-initial, medial & ending)

/86/ (word-ending) /6/ (word-initial)
/d/ (word-ending) /d/, Im/ (word-ending)
N/ (word-initial) /tJ/ (word-medial)

Il (word-initial & medial)

Ivl (word-initial, medial & ending)

Table 49: Summary of problematic phonemes (perception and reality)

Table 49 above clearly shows which phonemes were perceived as difficult (left) and
challenging in actual performance (right), providing an answer to the sub-question B. In addition,
phonemes that were challenging but not consciously recognised by the participants are indicated
in red, while those perceived as difficult but not actually problematic are in blue. As shown in
the table, noticeable highlights in red and blue in each column vividly indicate that there is a
significant gap between the degree of perceived difficulty and the actual degree of difficulty.

The significance of these findings lies in the way in which they reveal the discrepancy
between participants' perceptions of phoneme difficulty and their actual performance and
highlight areas where learners may misjudge their pronunciation challenges. This gap
underscores the need for targeted instructional strategies that address both perceived and actual

difficulties in phoneme articulation to improve overall pronunciation skills.

5.2.5. Sub question C

The final sub-question C asks whether stress or intonation had the greater impact on
learners' intelligibility. In the present study, stress was found to have a greater impact on
intelligibility (Celce-Murcia et al., 2010: 212; Roach, 2009: 79; Yamane, 2015). As shown in 5-

1.2.2. of this chapter, participants (A, K) who placed stress correctly were more intelligible, even
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with flat intonation (pitch), compared to those with incorrect stress (E, F, H, M). This was
supported by the raters' assessments (Tables 16 & 17). Although this sub question was the only
one related to suprasegmental features, it was able to draw a clear answer for the participants in
this study.

These findings underscore the critical role of stress in enhancing intelligibility among
learners, indicating that correct stress placement can significantly improve communication
effectiveness, even in the presence of flat intonation. This highlights the importance of focusing
on stress in pronunciation instruction for English language learners. Recommendations for

addressing these issues will be outlined in section 5.3.2 Practical Implications (Group B).

5.3.Implications

The final aim of this study is to offer advice on theoretical and practical implications for
learning and teaching English pronunciation in Japan. This relates primarily to the first and
second research questions, as well as sub-questions B and C. As detailed in Chapters 3, 4, and 5,
the study identified which phonemes Japanese learners of English found challenging to
pronounce, the phonemes that were difficult in actual performance, their impact on intelligibility,
the learners' awareness of these difficulties, and whether stress or intonation had a greater
impact on learners' intelligibility. In the following sections, the theoretical implications will first
be considered by aligning the findings with existing phonological theories and exploring potential
contributions, including new insights in order to enhance our understanding of English
pronunciation. Secondly, the practical implications will focus on identifying potential learning
goals for Japanese English learners in educational and practical settings, supported by the

findings of this study.
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5.3.1. Theoretical Implications

The theoretical implications of this study underscore the significance of vowel articulation
challenges for Japanese learners of English, particularly with vowels like /&/, /2:/, and /ou/, which
were consistently identified as the most difficult across short, long vowels, and diphthongs,
respectively, in all recording conditions. These findings align with prior research (Higurashi,
2020; Ohata, 2004) that highlights the limited vowel system in Japanese, specifically the presence
of only one /a/ sound. This study supports the idea that Japanese learners encounter difficulties
with English vowels that require more complex articulatory movements, such as /ee/, /a/, /a/, and
/o(a)/. The contrast between the minimal articulatory effort needed for the Japanese vowel /a/
(Nishikiori, 2007) and the more intricate movements involved in producing English vowels (Celce-
Murcia, Brinton, & Goodwin, 1996; Saito & Lyster, 2012) reinforces the need to address these
challenges in pronunciation teaching for Japanese learners. Besides, the findings of this study
emphasise the significant role of L1 phonological interference, particularly from dJapanese
phonological structures and katakana pronunciation, in the misarticulation of English long
vowels and diphthongs by Japanese learners. Although the long vowel /o:/ was not perceived as
particularly challenging in the questionnaire, the actual substitutions of /o/, /ou/, and /a:/ observed
in words like saw, drawing, and warm align with previous research (Bada, 2001), which suggests
that Japanese learners' phonological system lacks a direct equivalent for these sounds, often
leading to shortened vowel production. The substitution of /ou/ by /5:/ in commonly mispronounced
words with katakana equivalents, such as open, old, and show, further illustrates the strong
influence of katakana on English diphthong production (Kitao, 1995a). These findings
substantiate the claim that LL1 phonological interference, especially through katakana, plays a
critical role in shaping pronunciation errors among Japanese learners, highlighting the need to
address this interference in pronunciation pedagogy.

Moreover, the findings of this study reinforce the persistent challenges Japanese learners

face with specific consonant phonemes, particularly /1/, /x/, /8/, /0/, /d/, and /v/, which are shaped
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by L1 phonological interference and the absence of certain sounds in Japanese. Although /I/ and
/vl were identified as problematic by only 20.4% of participants in the questionnaire, the
significant number of mispronunciations in minimal pairs like play/pray highlights the difficulty
learners have in distinguishing these sounds, consistent with earlier studies (e.g., Celce-Murcia,
et al., 1996; Goto, 1971; Kenworthy, 1987; Pennington, 2014; Riney, Takada & Ota, 2000).
Contrary to some previous research (Kimura, 2022; Kitao, 1995b), which suggested that /1/ was
more challenging, this study found that /r/ presented more frequent errors, underscoring ongoing
difficulties with this phoneme (Bada, 2001; Matsusaka, 1994; Okada, 1999). Similarly, the study
confirmed the well-documented challenges with fricatives /6/ and /0/ (Jenkins, 2000; Maddieson,
1984), particularly with /6/, which was often substituted as /s/, /t/, or /f/, especially in word-initial
and word-medial positions (e.g., thin, healthy, bath) in this study. These findings align with
Maddieson's (1984) view of /6/ as a difficult phoneme for speakers of many languages, especially
non-native speakers of English. The findings of this study also support the view that /6/ is more
challenging than /0/, confirming the participants' perceptions and actual performance outcomes.
Additionally, challenges with the plosive /d/ in word-final positions, frequently realised as a
vowelised or omitted sound, reflect katakanainfluences in learners' speech, reinforcing the notion
that L1 phonological structures significantly shape consonant mispronunciations (Kimura, 2022;
Smith, 2012). Furthermore, the difficulties with /v/, often replaced with /b/ in words like veryand
love, align with earlier research on the absence of this phoneme in Japanese (Higurashi, 2020;
Kavanagh, 2007; Kimura, 2022; Kitao, 1995b). Collectively, these findings substantiate previous
research while deepening our understanding of how L1 interference affects the articulation of
consonants among Japanese learners of English, contributing to the theoretical framework
surrounding second language phonology.

These results, which find certain phonemes to be consistently difficult for Japanese
English learners, are consistent with previous research, but the present study also identified

phonemes where this was not the case. First, the fricative /f/, typically absent in Japanese (Ohata,
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2004), was unexpectedly challenging for some participants in both word-initial and word-medial
positions in this study. For example, /f/ in ship was often mispronounced as /s/, and the same
issue occurred with championship. In contrast to Ohata's (2004) observation that /s/ is often
pronounced as /f/ and Kavanagh's (2007) claim that such errors are common among beginners,
this study found the opposite: participants C, D, and L mispronounced /[/ as /s/. Although Bada
(2001) viewed this as a minor issue and Kimura (2022) argued that /[/ was relatively easy, this
mispronunciation pattern was notably present in these participants in this study. Second, in the
questionnaire used for this study, 38.8% of participants perceived /tf/ as difficult in word-initial
positions, but mispronunciations were more frequent in word-medial positions, particularly in
words like branches, where it was pronounced as /tsu/ or /tsui/ as the plural form. This difficulty
likely arose from the articulatory challenge of producing /tf/ with protruded lips.

These results reinforce the importance of addressing these articulatory challenges in

pronunciation instruction for Japanese learners of English.

5.3.2. Practical Implications

As stated in Chapter 3, previous studies indicate that accurate segmental pronunciation
1s more important than appropriate prosody in conversations among non-native English speakers
(Jenkins, 2000; Yamane, 1999). On the other hand, native English speakers find utterance with
correct stress and intonation but inaccurate segmental pronunciation easier to understand
(Anderson-Hsieh, Johnson & Koehler, 1992; Wells, 2006: 2). Therefore, this study examined both
segmental and suprasegmental features.

In light of the above, this study has also considered whether segmental or prosodic
features should be more important for Japanese learners of English. According to Kachru's (1985)
three-circle model, Japan falls within the ‘expanding circle’, where English is taught as a foreign
language. Given this context, what objectives should be set for Japanese undergraduate students

with a certain level of English proficiency, such as the participants in this study? The following
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paragraph will outline the key aspects of English pronunciation that should be prioritised,
focusing mainly on segmental features while also addressing certain suprasegmental aspects, as
pedagogical goals for this particular group of learners.

As reported in Chapter 4, the pronunciation analysis of the 14 participants revealed two
main groups: those with prominent consonant issues and those without (Table 42). Considering
O'Connor's (1980: 24) assertion that consonants form the skeleton of a word, and Yamane's (2015)
emphasis on the importance of correct consonant pronunciation for maintaining intelligibility,

this section will propose trends and potential pedagogical goals for these groups.

No. of TOEIC

Participants = Vowels | Consonants Mistakes score

1 K 4 1 5 555
2 B 7 0 7 700
3 F 3 3 6 620
4 M 8 2 10 715
5 H 4 6 10 not
reported
6 I 8 3 1 450
7 J 11 5 16 485
8 G 6 13 19 602
9 A 11 9 20 665
10 L 8 16 24 495
1 N 14 11 25 400
12 E 9 18 27 665
13 D 10 23 33 480
14 C 10 19 29 500

Table 42: Summary of pronunciation mistakes (diagnostic word list)

As shown in Table 42, the group with prominent consonant issues (Group A), represented
in grayscale, includes seven participants (G, A, L, N, E, D, C). The other seven participants (K,
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B, F, M, H, I, J) belong to Group B, where consonant issues are less prominent. Comparing these
two groups with a focus on consonants, which are the skeleton of words (O'Connor's, 1980), it is
evident that participants of Group A exhibit more consonant errors. Notably, participants N, E,
D, and C, who were frequently mentioned as they made pronunciation errors in Chapter 4, were
categorised in Group A. In contrast, participant K, who was referred to as near-native in Chapter
4.4., has the fewest errors belonging to Group B. Below, potential applications suitable for each
group will be presented.

Group A exhibited a noticeable prevalence of consonant issues as well as vowel problems.
For this group, it is essential to first identify which consonant phonemes should be prioritised in
instruction. Subsequently, specific methods and resources for learners to autonomously improve

their pronunciation will be proposed.

Perceived Difficult Actually Difficult

Consonants Irl (word-initial, medial & ending)
/Il (word-initial, medial & ending)

/6/ (word-initial & medial) | /6/ (word-initial, medial & ending)

/86/ (word-ending) 16/ (word-initial)
/d/ (word-ending) /d/, Im/ (word-ending)
N/ (word-initial) /tfl (word-medial)

[fl (word-initial & medial)

Ivl (word-initial, medial & ending)

Table 50: Summary of problematic consonants (perception and reality)

Table 50 shows a list of challenging consonants identified through the recording data
analysis in this study. It is a simplified version of Table 49. As can be seen, phonemes that were
difficult but not consciously identified by the participants are marked in red, while those

perceived as difficult but not actually problematic are marked in blue.
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Initially, it is crucial to present the learners with the consonants they perceived to be
difficult and compare these with the actually difficult sounds, helping them recognise their
pronunciation challenges. As a strategy for addressing the most frequently mispronounced
consonants, practice should focus on reinforcing the correct pronunciation of specific consonants.
For instance, in teaching Japanese learners to distinguish between /r/ and /l/, effective methods
include pronunciation exercises that emphasize mouth shape and tongue position, as well as
repeated minimal pair drills (e.g., Zight and righd). The next step involves listening
comprehension training, as accurate listening is essential for better pronunciation. Incorporating
phoneme identification exercises and activities targeting commonly mispronounced sounds can
be effective. For instance, listening exercises that focus on distinguishing between similar sounds
can help learners accurately identify them. These are commonly recommended strategies for
classroom pronunciation instruction. For both classroom use and individual practice, Tree or
Three?: An elementary pronunciation course (2r edition) by Ann Baker (2006) is highly
recommended. The book comprises 47 units, each focusing on a specific target phoneme, and
provides a variety of listening exercises tailored to the sound in question. Additionally, the text
includes illustrations that drawn tongue positions and airflow for pronunciation. In certain cases,
learners are also encouraged to place their fingers on their throat to feel the vocal vibrations when
producing specific sounds. This resource is rich in information about each target phoneme,
making it a valuable textbook for pronunciation practice. Next, utilising speech recognition
software can be beneficial both in the classroom and for self-study. Learners can effectively use
speech recognition apps to monitor their pronunciation. For example, ELSA Speak is well-known.
It tests pronunciation in sentences at each level from basic to advanced. The results of the
pronunciation check are detailed and suggestions for practice are made accordingly. ELSA Speak
offers three features: Al pronunciation correction, Al speech analysis, and Al conversation
practice, allowing learners to practice anytime, anywhere, and as often as needed. Additionally,

Hatsuon Zukan (llustrated encyclopaedia of pronunciation) uses 3D computer graphics to
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demonstrate the tongue positioning and airflow in English pronunciation. These tools provide
immediate feedback, helping learners identify and correct their pronunciation errors. For
learners, particularly those from the digital native generation, such applications can provide a
highly valuable learning experience.

The consonant phonemes that should be given particular priority for practice and learning
would depend on the pronunciation that Group A learners are targeting. It depends on whether
the learner is aiming for an intelligible pronunciation for communication, or whether they are
seeking for a near-native pronunciation. In the former case, this would include English as Lingua
Franca (ELF), for example, where English is used for communication among people whose mother
tongues are different from one another. In the case of English as a Foreign Language (EFL),
learning is typically based on native-speaker models, making it a representative example of this
category. Keeping in mind the Lingua Franca Core (LFC; hereafter, LFC) proposed by Jenkins
(2000), the phonemes in Table 46 will be given as examples.

Firstly, /1/ and /r/ should be practised, with particular emphasis on /r/, as discussed in
Chapter 4. This is because, as Jenkins (2002) also states, communication can break down due to

the mispronunciation of /r/ as /1/. Examples given by Jenkins (2002) include pronouncing
red as /let/ and grey as /gler/. Secondly, regarding /8/ and /0/, the LFC states that all consonants
except /08/ and /0/ are important and should be taught. In other words, /8/ and /0/ can be replaced
by sounds that are easier for learners to pronounce (e.g. /s/, /d/ or /z/ for Japanese learners)
(Jenkins, 2000). These phonemes do not need to be practised if the goal is to achieve a level of
pronunciation that does not interfere significantly in communication. In contrast, those who aim
for more near-native pronunciation (e.g. interpreters, English teachers and other so-called
English professionals) should learn and master the interdental fricatives /6/ and /0/ as Saito (2014:
268) points out that they are important because of the high frequency of interdental fricatives as
word-initial consonants. Therefore, they should be thoroughly learned and honed at the

classroom level. Thirdly, as for word-endings /d/ and /m/, previous research has shown that
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adding vowels such as /o/ and /u/ to word-endings does not create a significant problem for native
speakers in understanding the pronunciation of Japanese learners, as stated by Yamane (2006 in
Yamane, 2015). As mentioned above, this also depends on the target English pronunciation.
Finally, as discussed in section 5.1.2.1.2. Consonants in this chapter, participants C, D and L in
Group A had unique problems, mispronouncing /[/ as /s/ in the word-initial and medial positions.
Thus, because of the different pronunciation issues within the same group, learners need to
recognise their difficulties and provide themselves with appropriate and tailored practice in order
to improve their overall pronunciation skills. Promoting this self-analysis of language is
something that language teachers and fellow students

can assist with in classes that are communicatively focused.

It can be expected that Group A learners will eventually become much more intelligible,
especially if they become better with /1/ and /r/ as well as /68/ and /0/, as mentioned above. Group
A learners will then be able to move on to the next stage, where following Group B should focus
on vowel issues.

Group B had significantly fewer consonant issues compared to Group A, but relatively
more vowel-related problems. As Tanaka and Uchida (2022) point out, it can be said that
pronouncing vowels correctly is more challenging than consonants. As with Group A, it is crucial
to first identify which vowel phonemes should be prioritised in instruction. Subsequently, specific
methods and materials to help learners independently improve their pronunciation will be

proposed.

Perceived Difficult Actually Difficult

Vowels | shortvowels | /ee/, /u/, /N leel, Iul, In, lel
long vowels /31,1 a:l 131, 1 a:l, la:]
diphthongs fual, laul, leal lual, lou/

Table 51: Summary of problematic vowels (perception and reality)
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Table 51 shows a list of challenging vowels identified through the recording data analysis
in this study. It is also a simplified version of Table 49. As can be seen, phonemes that were
difficult but not consciously identified by the participants are marked in red, while those
perceived as difficult but not actually problematic are marked in blue, which is the same as Table
49 and 50.

As with Group A, it is important to present vowels that learners perceive as difficult and
compare them with actual difficult sounds, so that learners can recognise their own pronunciation
challenges. Again, as a strategy to address the most frequently mispronounced vowels, practice
should focus on reinforcing the correct pronunciation of specific vowels.

For vowel pronunciation instruction, as with Group A, first, it is essential to begin with
minimal pair exercises. By practicing words with similar sounds, learners can identify subtle
differences and improve their pronunciation. This method also focuses especially on vowel length,
helping learners distinguish between long and short vowels. For example, pairs like ship and
sheep or bit and beat can be used to emphasise differences in vowel length. The second method
involves listening and mimicking practice. Learners listen to native speakers' pronunciation and
then attempt to mimic it. This practice is particularly effective when learners repeatedly listen
to and pronounce words or phrases containing the target vowels. Of course, dictation can also be
beneficial in mastering these sounds. For both classroom and individual practice, Ship or Sheep?:
An intermediate pronunciation course (3rd edition) by Ann Baker (2006) is highly recommended.
The book consists of 50 units and, like Tree or Three?, provides a variety of listening exercises
that focus on specific target phonemes, accompanied by illustrations showing tongue positioning
and airflow during pronunciation. In addition to the target phonemes, the text also includes
exercises on minimal pairs and suprasegmental features such as word stress and intonation. This
resource is rich in information on each target phoneme, making it a comprehensive textbook for

pronunciation practice. Additionally, using apps like ELSA Speak, which tests pronunciation
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with sentences ranging from basic to advanced levels and provides tailored practice methods and
schedules based on the results, can be beneficial. A third method involves pair work and group
activities. Learners practice vowel pronunciation with peers and provide mutual feedback,
enabling them to compare and adjust their pronunciation. A fourth method focuses on raising
awareness of mouth shape and tongue position during pronunciation. Learners can visually check
their pronunciation using a mirror or receive feedback through speech recognition apps. For
instance, as mentioned in the Group A section, Hatsuon Zukan (illustrated encyclopaedia of
pronunciation) app uses 3D computer graphics to show tongue position and airflow in English
pronunciation, helping learners to become more conscious of their articulatory movements. The
app categorises vowels and consonants into eight groups, allowing learners to study
pronunciation at the phoneme level. Through these exercises and activities, learners can enhance
the accuracy of their vowel pronunciation and improve overall intelligibility in their speech.
Regarding the vowel phonemes to prioritise for practice and learning, again, it depends
on the pronunciation goals of Group B learners. As illustrated in Table 51, for short vowels such
as /z/, as noted in the study results, the four short vowels in English (/a/, /a/, /o, /b (@)/) are
considered the most challenging sounds for Japanese learners of English (Nishikiori, 2007;
Higurashi, 2020). Therefore, unless aiming for near-native pronunciation, intensive training may
not be necessary. For long vowels like /a:/, minimal pair exercises should emphasise vowel length
contrasts. Chapter 4 demonstrated that /a:/ was often pronounced as /v (a)/, indicating a tendency
among Japanese speakers to shorten long vowels absent from their native phonological system
(Bada, 2001). This long-short vowel contrast is also highlighted in the LFC (Jenkins, 2000) under
vowel quantity. Next, concerning diphthongs, the LFC does not particularly emphasise them.
Many participants in this study tended to replace /ov/ with the short vowel /o/ or the long vowel
/o:/ (Bada, 2001). Unexpectedly, most participants who mispronounced /ou/ substituted it with
the long vowel /o:/. As Yamane (2015) suggests, vowels are generally more tolerable cognitively

for native speakers compared to consonants. Thus, unless aiming for near-native pronunciation,
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intensive practice of diphthongs, like short vowels, may not be necessary. However, diphthongs
are known to exhibit foreign accents more easily (Roach, 2009: 20). For instance, if the diphthong
in open /auvpan/ is pronounced as /o:pan/ in a katakana way, it may be understood in context, but
it will be perceived as being in a foreign accent. Seven of the words in this study containing the
mispronounced /ou/ were katakana loanwords. Therefore, learners aiming for more near-native
pronunciation should also focus on practising short vowels and diphthongs as well as long vowels.
Finally, for learners aiming for further naturalness and intelligibility, it is beneficial to practice
pronunciation with a focus on prosody. Software like Praat can be used to visualise leaner’s such
as stress and intonation (pitch), which helps learners to recognise their problems and refine their
English pronunciation. For learners like participant K, who can produce correct word stress but
have flat intonation, this could be an effective approach as well. As Sugito (1996) points out,
while accurate pronunciation of segmental sounds is important, improving suprasegmental
features can make speech sound more natural and native-like.

Even advanced learners struggle the most with mastering intonation, which often
contributes to a perceivable foreign accent (Jenkins, 2000). Roach (2009: 121) suggests that even
learners with correct segmental pronunciation need ongoing exposure to native English speakers
in order to acquire intonation.

Defining appropriate pronunciation learning goals is inherently challenging, as the
answer to the question of which accent English learners should aim for largely depends on their
learning objectives and thus varies among individuals (Nelson, 2011; Walker, 2010). While the
term lingua francais now commonly heard, there is still a need to raise awareness of the concept
of English as a Lingua Franca (ELF). Some learners may not fully understand the idea of ELF
and might mistakenly believe that native speaker accents are the only acceptable goal (Shimizu,
2011; Walker, 2010), with GA and RP still being highly admired accents. As Jenkins (2000)

suggests, it is reasonable for learners to choose an accent they wish to acquire. At the same time,
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it is essential for educators to support learners in selecting realistic, achievable goals and to guide

them through the learning process, continuously evolving alongside them.

5.4.Limitations

This study aims to contribute to the pronunciation learning of Japanese undergraduate
students majoring in English, who already have a certain level of English proficiency. The
primary objective was to identify segmental pronunciation issues among these learners.
Additionally, suprasegmental aspects were limited to word stress and intonation (pitch).
However, some limitations were encountered, which will be discussed as four limitations below,
along with suggestions for future research directions in this field.

One of the main limitations of this study lies in the qualitative approach used for
pronunciation analysis. While qualitative methods allow for in-depth insights into individual
learners' issues, they are fundamentally subjective and may introduce researcher bias. In this
study, two human raters, the primary researcher and the Australian associate professor, were
involved in the assessments. Although it was noted in Chapter 3 that the evaluators' prior
experience with Japanese learners of English does not necessarily affect the leniency or strictness
of their judgments (Suenobu, Kanzaki & Yamane, 1992), the assessment of participants'
pronunciation accuracy was based on auditory perception and may be influenced by the listeners'
linguistic background, and familiarity with the sounds of the language. Even their consistency of
pronunciation ratings can be problematic, as they may vary depending on a variety of factors. As
an objective rating instrument, Praat (Boersma & Weenink, 2023) was employed in the acoustic
data analysis in addition to human raters. However, Praat was only used to analyse
suprasegmental features, word stress and intonation (pitch) of two prominent words, influence
and annual. A second limitation is the sample size in this study (49 respondents for the
questionnaire, 14 for the sample recordings) which limits the generalisability of the results. The

experiences and challenges of this particular group of participants may not fully represent those
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of a larger and more diverse population of English learners. While this allows for detailed insights
into specific cases, it constrains the ability to apply the findings more broadly. A third limitation
lies in the materials used for recording data. The diagnostic word list and passages were
specifically designed to elicit certain phonemes and speech patterns. However, such controlled
materials may not fully reflect participants' natural speech patterns in spontaneous, real-life
situations (Munro, 2008: 202). While about one minute of spontaneous speech data collection was
also conducted, some participants repeated the same words or fell silent due to nervousness,
limiting the variety of data. As a result, the collected data may not provide a complete picture of
learners' pronunciation abilities in authentic communicative contexts. A final limitation lies in
its focus primarily on segmental features, while suprasegmental features, such as word stress
and intonation (pitch), were only addressed at the word level. As mentioned, although the initial
aim was to concentrate on segmental pronunciation issues, the suprasegmental data emerged as
significant during the data analysis stage. As a result, it was deemed valuable to include word-
level stress and intonation (pitch) in the analysis. However, a more comprehensive study that
also incorporated sentence-level stress and intonation could have provided a more balanced and
thorough understanding of the learners' pronunciation issues.

In summary, this study offers valuable insights into the pronunciation challenges faced
by Japanese undergraduate students majoring in English. However, it is crucial to acknowledge
its limitations, as doing so allows for more careful interpretation of the findings. The subjectivity
of qualitative evaluations, the sample size, reliance on controlled materials for data collection,
and the focus on word-level analysis of suprasegmental features all contribute to potential biases
and limit the generalisability of the results. Future research should address these limitations by
incorporating objective evaluations alongside diverse human raters, expanding the sample size
to include a more varied group of learners, utilising more natural speech samples, and broadening

the analysis of suprasegmental features.

147



5.5.Future Research

Given these limitations, future research should focus on developing more objective
methods for assessing pronunciation to reduce the inherent subjectivity of qualitative evaluations.
Advanced tools such as speech recognition technologies and acoustic analysis software like Praat
can provide more accurate, data-driven assessments of learners' pronunciation. These tools offer
consistent measurements, minimising rater bias and improving the accuracy of pronunciation
evaluations. Such an approach would lead to more reliable assessments of learners' progress and
specific areas of difficulty. However, since communication primarily involves interactions among
humans, it is equally important to include human raters, not only native speakers from the inner
circle (Kachru, 1985) but also speakers from the outer and expanding circles, to ensure more
comprehensive assessments.

To address the limitation of sample size, future research should aim to include a larger
and more diverse group of participants. Involving learners from different age groups, proficiency
levels, and learning backgrounds would allow researchers to gain a broader understanding of the
pronunciation challenges faced by English learners in various contexts. This approach would
enable the generalisation of findings to a wider range of learners, providing more comprehensive
insights into the factors that influence pronunciation learning and acquisition across different
populations.

To overcome the limitations of relying on controlled materials, future research should
explore and refine methods for collecting natural speech data. This could include spontaneous
speech in free conversations, interactive tasks, or real-life communication scenarios where
participants speak freely when they are less nervous. Such data would better reflect how learners
handle pronunciation in actual communication, allowing for more accurate assessments of their
speaking abilities. Additionally, studying pronunciation in diverse contexts would provide insight

into the social and environmental factors that influence pronunciation as well as draw attention
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to pragmatic aspects such as differences in impression and misunderstandings due to varieties of
speech.

Further research on suprasegmental features such as word and sentence stress,
intonation, and rhythm is essential for improving overall speech intelligibility in learners. While
segmental issues like vowel and consonant pronunciation have been widely recognised,
suprasegmental elements play a crucial role in achieving intelligible or near-native pronunciation.
Future research should include not only the analysis of recorded data but also a balanced
investigation through tools such as questionnaires. It is necessary to explore how learners can
master suprasegmental features to speak more fluently and intelligibly, and to investigate

potential methods for more effective pronunciation instruction.

5.6. Summary of the chapter

The main findings of this study highlight key areas of segmental and suprasegmental
pronunciation difficulties faced by Japanese undergraduate students majoring in English.
Through analysis of questionnaire and recorded speech data, significant patterns emerged in
vowel and consonant issues. Consistent challenges were observed in the articulation of segmental
features, particularly for sounds absent in learners' L1 (Japanese). For vowels, /z/, /5:/, and /ov/
were consistently identified as the most difficult among short and long vowels, and diphthongs,
while for consonants, six sounds (1/, /x/, /6/, 18/, /d/, Iv]) were consistently identified as the most
challenging. These findings align with previous research, but this study also identified
unexpected difficulties with the fricatives /[/ and /t[/. The study also revealed gaps between
learners' perceived difficulty of certain phonemes and their actual performance. Moreover,
suprasegmental features, particularly word stress and intonation, were found to affect
intelligibility, with stress having a greater impact. These results offer valuable insights into the

specific pronunciation challenges learners face and address the research questions of this study.
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The significance of this study extends to both theoretical and practical aspects.
Theoretically, the findings contribute to a deeper understanding of the segmental pronunciation
difficulties faced by Japanese English learners, reinforcing previous research on the importance
of addressing specific phonological challenges in second language acquisition. Practically, the
study outlines key aspects of English pronunciation that should be prioritised for this particular
group of learners, dividing them into two groups: Group A, which struggles more with consonants,
and Group B, which has more difficulties with vowels. Group A focuses on consonants, while
Group B focuses on vowels but also addresses aspects of some suprasegmental aspects. These
goals are based on whether learners aim for intelligible pronunciation for communication or a
more near-native pronunciation. These insights can be applied to develop more effective teaching
methods and autonomous learning strategies suited to the needs of learners, particularly those
of the digital-native generation.

To enhance future research, several areas could be improved. First, the use of more
objective evaluation methods, such as automated pronunciation assessment tools or acoustic
analysis, could help reduce potential subjectivity influenced by the linguistic background and
biases of raters. Additionally, expanding the sample size would provide a broader basis for more
generalisable results. While this study employed both controlled materials and spontaneous
speech data, incorporating more natural communication contexts could offer deeper insights into
participants' authentic speech patterns. Finally, expanding the analysis of suprasegmental
features beyond word-level stress and intonation to include sentence-level patterns would provide
a more comprehensive understanding of pronunciation challenges.

The goal of future research should aim to address these drawbacks and explore new
directions. The development of more objective evaluation tools, such as voice recognition apps
and acoustic analysis software, may help reduce subjectivity in pronunciation assessment.
Additionally, increasing the sample size and including a more diverse group of participants could

improve the generalisability of the findings. Using more authentic speech data, such as
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spontaneous conversation, could provide a clearer understanding of learners’ pronunciation
abilities in real-life contexts. Finally, further research into suprasegmental features, like
sentence stress, intonation and rhythm, could deepen our understanding of the pronunciation
challenges faced by Japanese learners of English.

In conclusion, this study provided valuable insights into the pronunciation challenges
faced by Japanese undergraduate students majoring in English, focusing primarily on segmental
features and some of the main suprasegmental aspects. It highlighted the importance of
adjusting learning goals according to the learner’s target pronunciation. While the study has
limitations, it offers significant potential for future research aimed at further developing effective
pronunciation learning strategies. Overall, this study contributes to ongoing efforts to bridge the
gap between learners' perceptions and actual performance, improving English pronunciation

instruction for Japanese undergraduates.
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Chapter 6 Conclusion

6.1. Research Objectives and Key Findings

The primary objective of this study was to identify the segmental and suprasegmental
pronunciation difficulties faced by Japanese undergraduate students majoring in English.
To achieve this, a combination of questionnaire data and speech recordings was employed.
The questionnaire aimed to gather insights into participants' backgrounds and their
perceptions of English pronunciation. Pronunciation recording data were collected under the
three recording conditions: reading a diagnostic word list, reading short passages, and
spontaneous speech on specified topics. The questionnaire and speech analysis revealed key
patterns in vowel and consonant difficulties, with specific segmental features such as /e/, /2:/,
laul for vowels and /1/, /x/, /8/, 10/, /d/, /v/ for consonants being particularly problematic.
Unexpected challenges with /f/ and /tf/ were also uncovered. Moreover, gaps between
learners' perceived difficulties and their actual performance were also highlighted.
Furthermore, this study delved into suprasegmental features such as word stress and
intonation (pitch), confirming that word stress, in particular, has a significant impact on
speech intelligibility. By analysing these data, the study sought to provide a clearer
understanding of the specific areas of pronunciation that require targeted instruction and

practice for this group of learners.

6.2. Implications

The implications of this study for teaching and learning are both theoretical and
practical. Theoretically, the findings of this study offer significant insights into the
pronunciation challenges faced by dJapanese learners of English, particularly about

segmental and suprasegmental features. This research confirms and expands on existing
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theories regarding second language phonology, emphasising the role of both segmental and
suprasegmental elements in intelligibility and overall communication. The study
emphasises the importance of addressing these two aspects simultaneously in pronunciation
instruction, as suprasegmental elements such as word stress may exert an even greater
influence on intelligibility than previously assumed.

Moreover, the research highlights the gap between learners' perceived difficulty with
certain phonemes and their actual pronunciation performance, suggesting the need for an
understanding of learners’ perceptions in phonological studies. This aligns with the broader
theoretical framework that prioritises learner-centred approaches, where learners' self-
assessments and their specific difficulties are critical to developing effective teaching
strategies. These theoretical insights can inform pronunciation teaching practice, especially
in tailoring instruction to the specific needs of learners with different L1 backgrounds.

From a practical point of view, the findings of this study have several implications for
English pronunciation teaching and learning. First, the study highlights the need to
prioritise segmental features such as consonants and vowels, tailoring instruction to learners'
specific challenges. For instance, learners in Group A, who struggle with consonants such as
N/, Ix/, 16/, and 10/, should engage in targeted practice that focuses on these problematic sounds.
Group B, which faces difficulties with vowels like /&/, /o:/, and /ov/ rather than consonants,
should focus on vowel distinctions, but also receive training in suprasegmental features such
as word stress and intonation, as these elements significantly affect intelligibility.

The findings also emphasise the importance of setting pronunciation goals according
to learners' needs, whether they are aiming for intelligible pronunciation for effective
communication (as in English as a Lingua Franca) or native-like pronunciation (as in English

as a foreign language). Teachers can use these insights to create a more personalised and
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targeted pronunciation curriculum that addresses both segmental and suprasegmental
issues.

For learners, especially those from the digital-native generation, integrating speech
recognition technology and pronunciation apps (e.g., ELSA Speak and Hatsuon Zukan) could
foster autonomous learning. These tools provide immediate feedback on learners’
pronunciation, enabling them to practice more frequently and effectively. Overall, the
findings from this study can guide educators in developing teaching strategies that
accommodate individual learner differences and promote a balanced approach to

pronunciation instructions.

6.3. Limitations

This study, while providing useful insights, has some limitations. A primary
limitation is the reliance on qualitative evaluation methods, which can introduce subjectivity
due to the linguistic backgrounds and biases of the raters. Additionally, the relatively small
sample size may restrict the generalisability of the findings. Although the pronunciation
recordings primarily relied on controlled materials, spontaneous speech data was also
collected. However, the recordings may not fully reflect participants' natural speech patterns
in real-world communication contexts. Finally, the analysis of suprasegmental features was
confined to word-level stress and word-level intonation (pitch), which may have overlooked
broader pronunciation challenges that learners encounter, including sentence-level

intonation.

6.4. Further studies
To address the limitations identified here, future research should prioritise

overcoming them and exploring new areas of inquiry. Developing more objective evaluation
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tools, such as voice recognition software and acoustic analysis programs, may reduce the
subjectivity often associated with pronunciation assessment. Expanding the sample size and
incorporating a more diverse group of participants could improve the applicability of the
results. Furthermore, collecting authentic speech data through spontaneous conversations
may provide deeper insights into learners' pronunciation abilities in real-world situations.
Finally, a greater focus on suprasegmental features, such as sentence-level stress, intonation,
and rhythm, could enhance our understanding of the specific pronunciation difficulties
encountered by Japanese learners of English.

This research provided valuable insights into the pronunciation challenges faced by
Japanese undergraduate students majoring in English, addressing both segmental and some
suprasegmental aspects. It particularly emphasised the importance of aligning learning
objectives with the pronunciation goals of the learners themselves. While this study has
limitations, such as the somewhat subjective nature of qualitative evaluation and limited
sample size, it enhances our understanding of effective pronunciation learning strategies and
opens up numerous possibilities for future research. Overall, this research also aims to
bridge the gap between learners' perceptions and actual performance, contributing to ongoing
efforts to improve English pronunciation instruction for Japanese undergraduates. Moreover,
the suprasegmental data obtained from this study provides a foundational framework for my
future research endeavours. Ultimately, educators must assist learners in setting realistic
and attainable goals, providing guidance throughout the learning journey and adapting

alongside them.
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Vowels

Minimal pairs
sport — spot
cut — cot

tea — tow

fat — fit

hut — hurt
hit — heat
books — box
heard — hard
man — men
wrist — rest

bird — bored
pull — pool
look — luck
heart — hat

Short vowels
pit

it

wet

end

cat

apple
run

up

hot
opposite
put
would
ago
doctor
happy
cosy
influence
annual

Long vowels
see

eat

part

arm

Appendix 1: Word List for Recordings

saw
always
too
you
her
early

Diphthongs
day
eight
my
eyes
boy
join
low
open
how
out
near
here
hair
where
tourist
sure

Consonants

Minimal pairs
play — pray
fly — fry

grass — glass
clown — crown
praise — plays
blue — brew
flame — frame
fresh — flesh
berry — very
sink — think

about
do
side
fat
safe

Adopted from English Pronunciation in Use Advanced (2007,
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go

big
hat
behind
yet
you
key
week
led
allow
map
lamp
nose
any
pen
stop
red
around
soon
us

ten
last
vet
live
wet
swim
Z0O
loves
general
age
hang
hoping
that
other
thin
bath
ship
push
measure
usual
chin
catch



Appendix 2: Passages for Recordings

1. One of my favourite things to do when I've got a bit of spare time is to go fishing with
my friends. We get a bit of tackle together, the fishing rods, pile it all into the back of
a four-by-four and we head up into the mountains. There’s some wonderful streams up
there, well stocked with trout, carp and bream. We normally take a bit of a picnic up,
you know, some bread rolls, and some ham and cheese, and it’s just a nice day out. (87

words)
Adopted from English Pronunciation in Use Advanced (2007: 144)

2. The North Wind and the Sun were disputing which was the stronger, when a traveller
came along wrapped in a warm cloak. They agreed that the one who first succeeded in
making the traveller take his cloak off should be considered stronger than the other.
Then the North Wind blew as hard as he could, but the more he blew the more closely
did the traveller fold his cloak around him; and at last, the North Wind gave up the
attempt. Then the Sun shone out warmly, and immediately the traveller took off his
cloak. And so the North Wind was obliged to confess that the Sun was the stronger of

the two. (113 words)
Adopted from The North Wind and the Sun (1964

3. When I started playing badminton, I was sixty and I hadn’t done any strenuous
exercise for almost twenty years. But after just a few months I'd won the over-fifties
national championship and an international competition. My husband thinks that I'm
crazy and that I'll injure myself. But I've found a number of advantages in taking up
a sport. I feel much healthier, and it’s important to be active at my age. And meeting
new people has improved my social life. So I'll carry on playing until I get too old. (90

words)
Adopted from English Pronunciation in Use Advanced (2007,

4. Once there was a tree... and she loved a little boy. And everyday the boy would come
and he would gather her leaves and make them into crowns and play king of the forest.
He would climb up her trunk and swing from her branches and eat apples. And they
would play hide-and -go-seek. And when he was tired, he would sleep in her shade.
And the boy loved the tree... very much. And the tree was happy. (78 words)

Adopted from The Giving Tree (1964
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Appendix 3: Spontaneous Speech
Choose one of the following topics and talk about it for approximately one minute.

My experience of study abroad online
My best meal

My favourite place

My best trip

My best friend

My hometown

My hobby

My family

e S A el e
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Appendix 4: Questionnaire

@ Mukogawa Women’s University

15th December 2022

Dear students,

Hello, my name is Masami Okazaki. I am a postgraduate student at Mukogawa Women’s University.

I am currently in the process of researching my Ph.D. dissertation topic, which is about ‘Japanese University Students’
Pronunciation Difficulties with Pronouncing Consonants and Vowels in English’. 1 would like to request your participation
in answering questions | created on Google Form. The survey is being conducted by me to better understand your English
language study background and to ask what your pronunciation difficulties are. This is not a test so there are no ‘right’ or
‘wrong’ answers. Your data will be written up in my Graduation thesis and all names, personal information and identifying
information will not be included in the thesis to protect the anonymity of all participants who take part. Thank you very much
for your help.

The survey will take approximately 15 minutes to complete. Thank you very much again in advance for your
time and cooperation.

Masami Okazaki (Kimura)

Ph.D candidate in Language and Education
Department of English

Mukogawa Women’s University

6-46 Ikebiraki,Nishinomiya,Hyogo
663-8558 Japan

E-mail: 2031710@mwu.ip
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Questionnaire for Students

By completing and submitting this survey, you agree to be a participant in this study. All private and identifiable
information will be kept anonymous. The results of this questionnaire will not be used for any purpose other than
research. The survey will take approximately 10-15 minutes to complete. Thank you very much again in advance
for your time and cooperation. —D )77 o — FCEIELIXRET & CHRICFCOMTOENNE LIRS E(C
BREUCEHARUFET. BAABERSICEAZRFE CESERE. IR TCTBRAICEINFT. @, COF>o—
HEREFHAFTLSIOBNICERSNS C EFdDFEA. 72— FOEIEC(F10~15DFENH0FET.
HHBEOMWESTETNET,

Part 1
This part of the questionnaire concerns background information about yourself. | need this to interpret your

answers properly. Completing this questionnaire will replace the consent form.
CCTCEBRIEAEOBEAZTIEU<SART SlchlcnER TS RERESEEUFI.

* Indicates required question

1. Email*

2. 1. Yearlevel: & *
Mark only one oval.

1styear: 1 [814
2nd year: 2 [B]4
3rd year: 3 [B14=
4th year: 4[o14-

3. 2.Class: SR *

Mark only one oval.

w o O w r

4. 3. Gender

Mark only one oval.

Male
Female

Prefer not to say
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5. 4. Age*

6. 5. Nationality

7. 6. Department/major (%} - HIX)

8. 7. Language qualification;: TOEIC score (highest score) *

9. Language qualification: EIKEN (3R1&)

10. Language qualification: TOEFL

11. Language qualification: IELTS

12. Language qualification: Others (if any)
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13.

14.

15.

16.

8. How old were you when you started learning English? *
WDT AN SREBEZVIADHE LN,

Mark only one oval.

Before going to preschool (Before 3 years old)
Preschool (3~5 years old)

Kindergarten (6 years old)

Primary School : /NEEARF (1 - 26 4F)
Primary School : /JVFHHRF (3 « 49F4)
Primary School : /NEREFH(5 « 65-4)

Junior high school : 4%

9. What did you do to study English apart from school before entering the university? You can

answer more than one.
AFAFEL. FRUSNTREOMEZE Uz LTI h, (#EHEE)

Tick all that apply.

Private English conversation school (2a53ZE)

Cram school (RFE20)

Kumon (A7)

Home-teaching English materials (3t T T & 3 % 8804)
TV (7 L-E) - YouTubeip &

Radio(Z =)

Online materials (A > =-1>/)

Skype (ZH )

Others (€ dfth)

Nothing special (fF(C{AlE L CLVELN)

10. If you chose ‘Others’, give details.
TOAEFR LIRS, TORBEHZ TZSW

You can answer in Japanese if you prefer.
HEZECHSEAWCZWCEISB T,

11. In terms of your answer in 9, why did you choose it/them? *
IDEEICEL T, REENEIENSEEALZDTIN,

You can answer in Japanese if you prefer.
HABTHEZWCEWTEEHETY.
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17.

18.

19.

20.

12. Have you ever been to an English speaking country? *
REEOEICIT 222 L EHBDFETH,

Mark only one oval.

Yes

No

13. If yes, when did you go there? *
YesDIBE. WDIBITEHULIEN?

Mark only one oval.

Before going to primary school ; VEREAZHI(6FFT)
Primary School : /NERAEZEF(1 - 2 - 3F4)

Primary School : /N2 EFEE(4 - 5 - 65F4E)

Junior high school : =A%

Senior high school : &%

University : X

Never been abroad : & /2470 /02 &M

14. What country have you been so far? *
CNETIT>ECEDOHBIEFEZTITH,
You can answer in Japanese if you prefer.

BAZE CHEAWCIZVWCEIBIECT.

15. Did you live abroad before entering university? *
AZEAZFF(CBNMFATWZSERBDETN ?

Mark only one oval.

Yes

No
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21.

22.

23.

24.

16. If yes, how long for?
YesDIFE, EN<KSVDEIETI M,

Mark only one oval.

Less than 3 months (3MALLTF)
3~6 months (3~67"H)

6~9 months (6/*A~9H"H)

9 months~one year (M A~14E)
2 years (2%)

3years (34F)

4 years (44F)

More than 5 years (5614 F)

17. How did you use English in your daily life apart from university? eg. Watching TV in English *
ARZLSOHBLEETE. EOXD(CEEB2E>TLELED, Al : TETTLEZED

You can answer in Japanese if you prefer.

HAZETHBEAWCEWTERE T .

18. Have you ever tried anything to improve your speaking skill? *
AE—F> OB LEEZRoCAM Uz N BDETH.

Mark only one oval.

Yes

No

19. In terms of question above, have you made an effort to acquire near native English

pronunciation?
FIDERICEL T, RA 7+ J(OEVWREBOREZFICDIFRDELEZENBDETH,

Mark only one oval.

Yes

No
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25.  20. In your own experience, what kind of strategies did you find effective to learn English pronunciation?
CHBEOREEON T, FEOREEEFBIIBICEDOLDRBA ST —OHEMDRNZERCFELEEN,
You can answer in Japanese if you prefer.
HAGE THEA W REWTEEE T,

Part 2

This part of the questionnaire concerns your opinions about English pronunciation.
COTCHEBORS [BELTE] (T8 FERORRSHELET,

26. [1~7 :8BE(CD\T] *
1. Which vowels are difficult for you to pronounce? &2z (CE > TRBULICKVLEBEZENTTH
- You can answer more than one. (#E#[EZm])

Please refer the bold underlined parts below to answer;
BT oOXZETERE* Z2E(CRIZEL T /IS,

cat it run wet hot would ago cosy annual

Tick all that apply.

cat

it

run
wet
hot
would
ago
cosy
annual

*
Why? 2tFT9h
You can answer in Japanese if you prefer.
HAZE THBEANEEWTCEEETT,
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28. 2. Which vowels are difficult for you to pronounce? &3z (CE> TRBUICKWESEENTIH *
. You can answer more than one. (#8#1[EZ&)

Please refer the bold underlined parts below to answer;
DToXZETHE*Z2ECOE LTS,

influence happy_ doctor pit opposite end apple up put

Tick all that apply.

influence
happy
doctor
pit
opposite
end
apple

up

put

*
Why? I2F T
You can answer in Japanese if you prefer.
BAGE THEAVW W THEISTY,

30. 3. Which vowels are difficult for you to pronounce? &/3/z(CE> TRBUICKWLWEEFENTIH *
. You can answer more than one. (#E2X[EIZ)

Please refer the bold underlined parts below to answer;

TFOXFETFREP=ZZE(CEIZEL T IEE0N.

eat arm saw too early

Tick all that apply.

eat
arm
saw
too
early
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31. \ *
Why? RETIH

You can answer in Japanese if you prefer.
BAGZE CHEAWEREWCEEBCY,

32. 4. Which vowels are difficult for you to pronounce? B2z lCE> TRELICKWESEENTIH *

- You can answer more than one. (£21[E1ZH])

Please refer the bold underlined parts below to answer;
MUTFOXZETRE#*EZ(CRIZL TS,

her you see always part

Tick all that apply.

her
you
see
always
part

33. » *
Why? RETIH

You can answer in Japanese if you prefer.
BAETHEAWEEWTEENTY,
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34. 5. Which vowels are difficult for you to pronounce? &/372(C E > TRBUICKWES RENTIH *
. You can answer more than one. (#8%{[EZH])

Please refer the bold underlined parts below to answer;
MTFOXETRE=EE(CRIZELTIZE0N,

day eyes join out open tourist near hair

Tick all that apply.

day
eyes
join
out
open
tourist
near
hair

35. ‘ *
Why? 2T H

You can answer in Japanese if you prefer.
HARE CHEAWZRWCEEETY.

36. 6. Which vowels are difficult for you to pronounce? &/37z(CE > TREBUICKWESEFENTIH
- You can answer more than one. ({2&[EZm)

Please refer the bold underlined parts below to answer;
DTFoOXETFHE~ZE(CEIZELTIZEN,

sure where here eight boy my ho low

Tick all that apply.

sure
where
here
eight
boy
my
how
low
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37. ‘ *
Why? 2 TEH

You can answer in Japanese if you prefer.
AXBETHEEANCWTEREETY,

38. 7. Which vowels are difficult for you to pronounce? 727z (CE > TEBUCKWEEEENTTH *
» You can answer more than one. (#E&XEIZ)

Please refer the bold underlined parts below to answer;
LToXZETHE*Z2E(COE LTS,

shoulder fear toy care pine gown pray poor

Tick all that apply.

shoulder
fear

toy

care
pine
gown
pray
poor

*
Why? itdToh
You can answer in Japanese if you prefer.
HAGE CHEZ W CERIBTCT.,
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40. [8~12: FHEICcDWTI] *
8. Which consonants are difficult for you to pronounce? &73/z(CE D> THREUICKWTFEEFENT
IH. You can answer more than one. (f83[EIZ™)

Please refer the bold underlined parts below to answer;
LUFOXFTFHE* 2% (ChlE LT /ZE0.

led fat that zoo vet red sink ship thin

Tick all that apply.

led
fat
that
Zoo
vet
red
sink
ship
thin

41. . *
Why? BT

You can answer in Japanese if you prefer.
HAGZE CBEA W CBRBTY,

42. 9. Which consonants are difficult for you to pronounce? &3z (CE D> THREUICKWTFEEENT *
IH. You can answer more than one. (#§3R[EIZ )

Please refer the bold underlined parts below to answer;
LUFOXRZETHREP=SZ(COIZE LTI E &0,

live swim other allow around safe author

Tick all that apply.

live
swim
other
allow
around
safe
author
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43.

44,

*
Why? 2T
You can answer in Japanese if you prefer.
HAGE CHBEAWZZWCEIEIBTCY,

10. Which consonants are difficult for you to pronounce? &737z(CE D> TRBUICK WFEIFENT *

I, You can answer more than one. (#8#{[EI1ZH)

Please refer the bold underlined parts below to answer;

MTFoOXETFHE=EZ(CRZEL TS0,

Tick all that apply.

usual
push
bath
loves
hang
stop
bathe
us

*
Why? 23T
You can answer in Japanese if you prefer.
HAZETCTHEAWCZIZWTEIGIETT.
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46.

47.

48.

11. Which consonants are difficult for you to pronounce? &7/37z(C &> TREBUICKWTFEIFENT *
IH'., You can answer more than one. (#8£{EZT)

Please refer the bold underlined parts below to answer;
LFOXPFBE =2 E([CRIEZELTIIEU,

big around general side key go age week

Tick all that apply.
big
around
general
side
key
go
age
week

*
Why? IgETThH
You can answer in Japanese if you prefer.
HAZE CHBEAWCIEWTEHEIEBETY.

12. Which consonants are difficult for you to pronounce? &73/z(C &> TRBUICKWFEFENT *
IH'. You can answer more than one. (#8£{EZ0)

Please refer the bold underlined parts below to answer;
LTFOXPRFBEB«SE(COIEZLTIIE,

catch measure wet pen shop nose last chin

Tick all that apply.

catch
measure
wet

pen
shop
nose
last
chin
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49.

50.

51.

52.

*
Why? 28T
You can answer in Japanese if you prefer.
HARE CHEAWEEWTCERIE T,

13. Are there any other words or phonemes which are difficult for you to pronounce? *
(CRENEECVEBECEREHDETH.

Mark only one oval.

C )Yes
) No

If yes, give details. YesDIFE. HEMIZEIX T IEEUN,

You can answer in Japanese if you prefer.
HARE CHEAWCEWCERIE T,

Comment if any.
A IA > BB NUEBFEVNLUET .

Thank you very much for your time and cooperation.

CHmhesDHAESTENFELIE,

This content is neither created nor endorsed by Google.

Google Forms
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Appendix 5: Transcription of recordings — Vowels

Minimal pairs
RP | GA A B C D E F G H [ J K L M N

sport  /spa:t/ /[spa:rt/ [spairt/ [spa:rt/ [spa:t/ [spairt/ [spa:rt/ | [spairt/ [spait/ [spoirt/ [spa:rt/ [spa:t/  [spairt/ [spairt/ [spairt/ [spa:ts/
spot  /spot/ | /spa:t/ /spot/ [spot/ /[spot/ /[spot/ [spot/ [spat/ /[spot/ [spot/ [spa:it/ /spot/ | [spat/ [spat/ [spot/ /spot/

cut | /kat/ | /kat/ | [kot/  [kat/  [kat/ | [kat/ | /kat/  Jkat/ | [kat/ | [kat/  /kat/  [kat/ | [kat/ | [kat/ | [kat/ | /kat/
cot  /kot/  /ka:t/ [kot/ /kot/ /kot/ /kot/ = [kat/ = /kot/ = /kot/ = /kot/ = /ka:t/ /kot/ = /kot/ = /kot/ = /kot/ = [kat/

tea /ti:/ Yasis /ti:/ /ti:/ Yasii Yasis /ti:/ Yasis /t:/ /ti:/ /ti:/ Yasii /t:/ /ti:/ /t:/ /ti:/
tow /tev/ Jtou/ @ Jtew/ | Jteu/ | [tew/  [tou/  [Jteuw/ | [tev/  [tew/  [ftew/  [tauw/  [tou/  [tev/  [teu/ | [to:f [ta:/

fat = /[fet/ [fet/ | [fet/ [fet/ [fat/ [fet/ [fat/ [fet/ [fet/ [fet/ | [fet/ | [fet/ [fet/  [fet/ [fet/ | [fet/
fit /fit/ /fit/ /fit/ [t/ [t/ [t/ [fit/ /fit/ /fit/ /fit/ /fit/ /fit/ /fit/ /fit/ /fit/ /fit/

hut = /hat/  /hat/  /h3t/ | /hat/ | /hat/  /hat/  /hat/ /hat/ bt/ /hat/ | /hat/ | Jhot/ 0 /hat/  [hot/ | /hat/ | /hat/
hurt = /h3:t/ | /h3irt/  [h3iet/  /h3rt/  /h3irt/ | /h3irt/ | [hairt/  /h3irt/ | /hait/ | /hsirt/  /hsirt/  /hairt/  /hsirt/ /hsirt/ [hacet/ | /h3irt/

hit ~ /hit/  /hit/  /hit/  /hit/  /hit/  /hit/  /hit/ | /hit/  /hit/  /hat/  /hit/  /hit/  /hit/  /hit/ | /hit/ /hit/
heat = /hiit/  /hiit/  /hiit/ | /hit/ | /hit/  /hit/ 0 /hit/ ) /hit/ 0 /hit/ 0 /hit/ 0 /hict/ 0 /hit/ 0 /hit/ 0 /hit/ 0 /hit/ 0 /hit/

books /buks/ /buks/ [buvks/ [buks/ [buvks/ [buks/ [buks/ [buks/ [buks/ /[buks/ /buks/ [boks/ /[buks/ [boks/  /buks/ [boks/
box /boks/ /ba:ks/ /ba:ks/ /ba:ks/ /boks/ /boks/ /[boks/ /boks/ [boks/ /[boks/ /boks/ /[boks/ /[boks/ /[boks/ /[boks/ /[boks/

heard /h3:d/ /h3:ird/ /h3:t/ /h3ird/ /[h3:t/ [hirt/ [hared/ /hard/ /h3:rd/ /h3:ird/ /h3ird/ [har/  /h3ird/ [hard/  /h3ird/ | [h3irt/
hard  /ha:d/ /ha:rrd/ /ha:rrd/ /ha:rd/ /ha:t/ /ha:t/ /haxrd/ /ha:rd/ /ha:d/ /hard/ /harrd/ /ha:d/ /ha:rd/ /ha:d/  /hard/  [h3ix/

man /man/ /maen/ /meaen/ [/men/ /man/ /man/ [men/ /maen/ /man/ /mzn/ /maen/ [/man/ /mzen/ /man/ /man/  /mzn/
men /men/ /men/ /men/ [men/ /man/ /man/ /maen/ /men/ /men/ /men/ /maen/ /mzn/ /men/ /men/ /men/ /men/

10 wrist = /rist/ | [rist/ | Jrist/ | [rist/  [rist/  [flast/ | [rist/  [rist/ | [rist/ | [rist/ | [raist/  [rist/ | [rist/  [rist/  [rist/ | [wist/
rest | /rest/ | [rest/ [rest/ [rest/ [rest/  [lest/ [lest/ /rest/ [lest/ [rest/ [lest/ @ /rest/ [rest/ [lest/ @ [rest/ @ [rest/
bird = /b3:d/ /bs:ird/ /b3:rd/ /[b3:rd/ [ba:d/ /b3:d/ /bs:rd/ /ba:ird/ [/ba:d/ /b3:ird/ /bs:rd/ /b3:rd/ | /ba:rd/ /b3:rd/ | /b3rd/ /b3:d/

1 bored /ba:d/ /ba:rd/ /ba:rd/ /boird/ [ba:d/ /ba:d/ /bord/ /baird/ [ba:d/ /ba:rd/ /bo:rd/ /ba:d/ | /baird/  /baird/ /ba:rd/  /b3:rd/

1o Pull /pol/  [fpol/  fpul/ - fpul/  /pol/ | Jpol/ | [pol/  /pol/ | fpol/  fpol/ o fpol/ o /pol/ | feol/  [pol/ | [fpol/ | /pol/
pool  /pu:l/  [pul/  Jpul/  [pul/  Jpul/  Jpud/  Jpul/  Jpudl/  [pul/  Jpul/  Jpul/  Jpul/ | [pudl/  Jpu:l/ | Jpul/  [pu:l/
13 look = [lok/ = [Jlok/ = [Jlok/ | Jlok/ | flok/ 0 flok/ o Jlok/  Jlok/ o flok/ o flok/ 0 Jlok/ 0 Jlok/ o Jlok/ 0 flok/ 0 [lok/ [lok/
luck = /Iak/  /Iak/ /Ink/ /Ink/  JIak/  [JIak/ /Ink/ JInk/ | JInk/  /Ink/ /Iak/  /Iak/ /Ink/ /Ink/ /Ink/ /Ink/

heart /ha:it/ /ha:rrt/ /ha:xrt/ [h3:et/ [h3:rt/ [h3irt/ /hairt/ /harrt/  /hat/  /haret/  /hairt/  /hat/ | /hairt/ | /h3irt/  /hairt/  [hsirt/

14 hat /haet/ /haet/ /haet/ [haet/ [haet/ /[hat/ /haet/  /het/  [hat/ /haet/  /haet/  [hat/ /haet/ /haet/  [hat/  [hat/

183



Short vowels

10

11

12

13

14

15

16

17

18

pit

wet

end

cat

appl

run

up

hot

opp
osite

put

wou
Id

ago

doct
or

hap
py

cosy

influ
ence

ann
ual

RP

/p1t/

/1t/

/wet/

/end/

/kaet/

[pl/

/ran/

/np/

/hot/

/'opaz
it/

/pot/

Jwod/

/a'ge
o/

/'dokt
a/

/'hap
i/
/'kavz
i/
/'influ

ans/

/'znj
ual/

GA

/p1t/

/1t/

/wet/

/end/

/kaet/

/'e=pl/

/ran/

/np/

/ha:t/

/'a:pa
it/

/pot/

Jwod/

/a'ge
o/

/'da:k
tar/

/'hap
i/
/'kavz
i/
/'influ

ans/

/'znj
ual/

A

/prt/

/1t/

/wet/

/end/

/keet/

/'=pl/

/ran/
[=ep/
/ha:t/

/'a:pz
1/

/pot/

J/wod/

/a'ge
o/

/'da:k
tar/

/'haep
i/

/'kavz

i/

/'influ
ans/

/'eenj
ual/

B o
/pnt/ | /prt/
/[t
/wet/ | [wet/
/end/ | /end/
[keet/ | [ket/

/'apl
/

/'=pl/
/ran/ | /ran/
/nn/ - Inp/

/hot/  /hot/

/'opa  /'opas
ut/  art/

/pot/  /pot/

Jwod/  /wod/

/a'gs /a'gevu
o/ /

/'dokt  /'dokt
ar/ a/

/'haep /'haepi
i/ /

/'ka:zi | ['kozi
/ /

/'infl  ['info
ans/ ns/

/'@enj /'@nju
ual/ al/

D
/ptt/
1t/
/wet/
/end/

/keaet/

/'=pl/

/Ian/
/np/
/hot/

/'opaz
it/

/pot/

/wod/

/a'ge
of

/'dokt
ar/

/'haep
i/
/'kozi
/

/'influ
ans/

['®nj

ul/

E

/prt/

/1t/

/wet/

/end/

/kaet/

/'epl/

/ran/
/np/
/hot/

/'apaz
1/

/pot/

Jwod/

/a'gs
o/

/'dokt
a/

/'haep
i/

/'kavz

i/

/'influ
ans/

/'=nj

ul/

F

/prt/

/1t/

/wet/

/end/

/keaet/

/'=pl/

/ran/

/np/

/ha:t/

/'opaz
it/

/pot/

/wod/

/a'ge
of

/'dokt
ar/

/'haep
i/

/'kavz

i/

/'influ
ans/

/'zenj
ual/

184

G

/prt/

/1t/

/wet/

/end/

/kaet/

/'epl/

/Ian/
/np/
/hot/

/'ppaz
it/

/pot/

Jwod/

/a'gs
o/

/'dokt
ar/

/'haep
i/

/'kavz

i/

/'influ
ans/

/'=nj

ul/

H

/put/

/1t/

/wet/

/end/

/kaet/

[npl/

/ran/

/np/

/ha:t/

/'a:pa
it/

/pot/

/wod/

/a'ge
of

/'dazk
tar/

/'hep
i/
/'kavz
i/
/'influ

ans/

/'zenj
ual/

/prt/

/1t/

/wet/

/end/

/kaet/

/'epl/

/13:rn/
/np/
/hot/

/'ppaz
it/

/pu/

[wo/

/a'gs
o/

/'dokt
ar/

/'haep
i/

/'kavz

i/

/'influ
ans/

/'enj
ual/

J

/prt/

/1t/

/wet/

/end/

/kaet/

[npl/

/ran/

/np/

/hot/

/'ppaz
1t/

/pot/

Jwod/

/a'gau

/

/'dokt
ar/

/'haepi
/

/'kaus
i/
/'1infu

ans/

/'@enju

al/

K

/prt/

/1t/

/wet/

/end/

/kaet/

/'epl/

/ran/

/np/

/hot/

/'bpas
art/

/pot/

Jwod/

/a'gau

/

/'dokt
ar/

/'haepi
/

/'kazi
/

/'influ
ans/

/'@enju

al/

L
/pt/
it/
/wet/
/end/

/kaet/

/"=epl/

/Ian/
/np/
/ha:t/

/'bpas
art/

/pot/

Jwod/

/a'gav

/

/'da:k
tar/

/'haepi
/

/'kavz
i/
/'influ

ans/

/'@nju

al/

M N

/pnt/ | [ptt/

i/ it/

/wet/ [/wet/

/end/ /end/

/keaet/ /keaet/

/'=pl/  [npl/

/ran/ | /ran/

/np/ | Inp/

/ha:t/ /ha:t/

/'opas /'a:paz
art/ 1t/

/put/ | [pot/

Jwod/ J/wod
/
/a'gau | /a'ge
/ o/
/'da:k /'da:kt
tar/ ar/
/'haepi /'hae
/ pi/
/'kavz  ['kav
i/ zi/

/'influ /'influ
ans/ | ans/

/'@enju /'enju

al/ al/



Long vowels

10

see

eat

par

arm

Saw

alw
ays

too

you

her

earl

RP GA

[si:/  [siz/

Jiit/ Jiit/

/pa:rt
/

[pa:t/
Ja:m/ Ja:rm/
[s3:/ = [s2:/

/alw | /atlw
erz/ erz/

Jtu/ | Jtu:/

fiu:/  fiu/

/h3:/ | /h3rr/

/'3:li/  /'3rli/

A

[siz/

[iit/

/pa:rt/

Ja:rm/

/sa:o/

/'a:low
erz/

Jtuz/

fiu:/

/ha:/

Ja:li/

B C D E F G H | J K L
[sii/ | [siif  [si) o [siif 0 [siif o [siif [/ [sii) 0 [siif 0 [siif 0 [siif
it/ fit) it/ it/ fit) it/ i) fit) o fit) o i) it/

/pa:rt  /pa:rt  /pa:rt /parrt | /pa:rt /pa:rt  /pa:rt

/pa:rt  /pa:rt  /pa:rt /
/ / / / / / /

/ / / pa:t/
Ja:rm/ Ja:rm/ Jaxrm/ Ja:m/ Ja:rm/ Ja:rm/ Ja:rm/ Ja:rm/ Ja:rm/ Ja:irm/ Ja:m/
[sauv/  [sa:y/  [sa:/  [saiww/  [sau/  [sow/  [seu/  [saw/  [sew/ | [sa:]  [sau/

[olw Jotlw Sodw Sailwe Sotlwe s Soilwe Saiwe S Totlwe /ailwe s /hatlwe - /otlwe
erz/ erz/ erz/ erz/ erz/ erz/ erz/ erz/ erz/ erz/ erz/

Jtu/  Jtu/ o Jtu/ o Jtu/ o Jtud/ o Jtu/ o Jtu/ o Jtud/ o Jtu/ o Jtu/ o Jtud/
fu/ e/ e/ e/ e e e/ e/ e/ fiw/ o [/

/h3:r/  /h3y/  /h3:/  /h3y/  /h3ir/ /h3:/  /h3ir/ /h3ir/ /hair/  /h3ir/ [h3ir/

/'3 /s /s s/ S serlif o /Usilif sl Jacli/ o Jacli/ ) sl ) s/

185

M N
[si:/  [sit/
it/ i/

/ijt /pa:/

Jam/ Jam/
/sau/  [sau/

/'alw /'a:lwe
erz/ 12/

Jtu/  Jtuz/
fiw:/ | fiu/

/h3:r/  /h3:/

['3:rli/ /'3:li/



Diphthongs

1

10

11

12

13

14

15

16

day

eigh

my

eye

boy

join

low

ope

how

out

nea

her

hair

whe

re

tour
ist

sure

RP

/der/

Jett/

/mar/

Ja1z/

/bo1/

/d3o1n
/

[law/

/'avpa

n/
/hav/

Jaot/

/n1a/

/hia/

/hea/

/wea/

/'toart
st/
/'tarris

t/

[foa/
/:/

GA A
/det/  /de1/
lent/  [ert/
/mat/ | /mat/
farz/ | [a1z/
/bat/ | [bot/

/d3o1n | /d3d1n
/ /
/lau/ = [lav/

/'avpa  /a:pan

n/ /

/hav/ | /hav/

Jaot/  Jaot/

/nir/ | /nir/

/hir/ | /hir/

/her/ | /her/

/wer/ | /wer/

/'torts | /'tuirt

t/ st/

[lor/  [fos/

/de1/

Jert/

/mat/

Ja1z/

/bo1/

/d3o1n

[lav/

/'2:pa
n/

/hav/

Jaot/

/nir/

/hir/

/her/

/wer/

/'turt
st/

[or/

/de1/

Jert/

/mar/

Ja1z/

/bo1/

/d3o1n

[lsw/

/'aupa

n/

/hav/

Jaot/

/nir/

/hir/

/her/

/wer/

/'to:rts

t/

[or/

/der/

Jett/

/mat/

Ja1z/

/bo1/

/d3o1
n/

[lav/

/'2:pa
n/

/hav/

Jaot/

/nir/

/hir/

/her/

/wer/

/'tort
st/

[for/

/der/

Jett/

/mat/

Ja1z/

/bo1/

/d3o1n

[lav/

/'avpa

n/
/hav/

Jaot/

/nir/

/hir/

/her/

/wer/

/'tors

t/

[for/

/der/

Jett/

/mat/

Ja1z/

/bo1/

/d3o1n
/

[lav/

/'avpa

n/
/hav/

Jaot/

/nir/

/hir/

/her/

/wer/

/'tors

t/

[for/

186

/de1/

Jert/

/mar/

Ja1z/

/bo1/

/d3o1n

[lsw/

/'avpa

n/
/hao/

Jaot/

/n1r/

/hir/

/her/

/wer/

/'torts

t/

[for/

/de1/

Jert/

/mar/

Ja1z/

/bo1/

/d3o1n

/lsw/

/'avpa

n/
/hao/

Jaot/

/n1r/

/hir/

/her/

/wer/

/'toris

t/

[for/

/der/

Jett/

/mat/

Ja1z/

/bo1/

/d3o1
n/

/lav/

/'2:pa
n/

/hav/

Jaot/

/nir/

/hir/

/her/

/wer/

/'tort
st/

/for/

J

/de1/

Jert/

/mar/

Ja1z/

/bo1/

/d3o1
n/

[lsw/

/'2:pa
n/

/hao/

Jaot/

/n1r/

/hir/

/her/

/wea/

/'torz
st/

[for/

/de:/

Jett/

/mat/

Ja1z/

/bo1/

/d3o1
n/

/lav/

/'2:pa
n/

/hav/

Jaot/

/nir/

/hir/

/her/

/wer/

/'tort
st/

[for/

L M
/de1/ | [de1r/
fext/  [ert/
/ma1/ | /mat/
farz/ | [arz/
/bat/ | /bar/

/d3o1n | /d3oIn

/ /

/leu/ = [la:/

/'avps  /'supa

n/ n/
/hav/ | /hav/

Jaot/  Jaot/

/nir/ | /nir/

/hir/  /hir/

/her/ | /her/

/wer/ | /wer/

/'torts | /'torlis
t/ t/
ffor/ [/

/der/

Jett/

/mar/

Ja1z/

/bor/

/d3o1n

/lsw/

/'2:pan

/hav/

[av/

/nir/

/hir/

/her/

/wer/

/'tors

t/

[for/



Appendix 6: Transcription of recordings — Consonants

Minimal pairs

play
pray

fly

fry

grass

glass

clow

crow

prais

plays

blue
brew

flam

fram

fresh
flesh

berry
very

1 sink
0 think

RP

/plet/
/pret/

[flar/
[fra1/

/gra:s
/
/gla:s/

/klaon
/

/kravn

/

/preiz
/
/plerz/

/blu:/
/bru:/

/fletm

/

/fretm

/

/fref/
/flef/

/'beri/
/'veri/

/stk/
/6mk/

GA

/plet/
/pret/

[flar/
[fra1/

/graes

/
/glees/

/klaon
/

/kravn

/

/preiz
/
/plerz/

/blu:/
/bru:/

/fletm

/

/fretm

/

/fref/
/flef/

/'beri/
/'veri/

/stk/
/6mk/

A

/ple1/
/pre1/

/flar/
/fra1/

/graes

/
/glees/

/klaon
/

/kravn

/

/plarz
/
/plexz/

/blu:/
/blav/

/fletm

/

/fexm

/

[fref/
/flef/

/'beri/
/'veri/

/stnk/
/6mk/

B

/plet/
/pre1/

[flar/
[fra1/

/graes

/
/glees/

/klaovn
/

/kravn

/

/pre1z
/
/ple1z/

/blu:/
/bru:/

/fletm

/

/fretm

/

[fref/
/flef/

/'beri/
/'veri/

/sik/
/6mk/

C

/pre1/
/plex/

[fraz/
[fra1/

/graes

/
[orees
/

/klaon

/

/kravn

/

/praiz
/
/plerz/

/blu:/
/bru:/

[flex/
[frex/

[fref/
[fref/

/'beri/
/'veri/

/sik/
/6mk/

/plet/
/plez/

[far/
[frar/

/agrees/
/glees/

/klaovn
/

/kraon

/

/ple1z
/
/ple1z
/

/blu:/
/blu:/

/fletm

/
/flexm

/
[fref/
/flef/

/'beli/
/'beli/

/sik/
[smk/

E

/plet/
/plex/

[fraz/
[fra1/

/agrees/
/glees/

/klavn/
/kravn

/

/plexz/
/plexz/

/blu:/
/bru:/

/fletm/
/fletm/

[flef/
/flef/

/'bewi:
/
/'bewi:
/

/sik/
[smk/

F

/plet/
/pre1/

[flar/
[fra1/

/graes

/
/glees/

/klaovn
/

/kravn

/

/pre1z
/
/plerz/

/blu:/
/bru:/

/fletm

/

/fretm

/

[fref/
/flef/

/'beri/
/'beri
/

/sik/
[smk/

187

G

/plet/
/pret/

[flar/
[fra1/

/araes/ [graes/

/glees/

/klaovn
/

/kraon

/

/ple1z
/
/plez/

/bru:/
/blu:/

/fletm

/

/fretm

/

[fref/
/flef/

/'beli/
/'veri/

/6mk/
/61k/

H

/plet/
/pret/

[flar/
[fra1/

/glees/

/klaovn
/

/kraon

/

/pla1z
/
/pleiz/

/blu:/
/bru:/

/fletm

/

/fretm

/

[fref/
/flef/

/'beri/
/'veri/

/sk/
/61k/

/plet/
/pret/

[flar/
[fra1/

/glees
/
/glees/

/klaovn
/

/kraon

/

/praiz

/
/pleiz/

/blu:/
/bru:/

/fletm

/

/fretm

/

[fref/
/flef/

/'beri/
/'veri/

/sk/
/61k/

J

/ple1/
/pre1/

[flar/
/fra1/

/graes

/
/glees/

/klaon
/

/kraon

/

/praiz
/
/plerz/

/blu:/
/bru:/

/fletm

/

[frextm

/

[fref/
/flef/

/'beri/
/'veri/

/stnk/
/8mk/

K

/ple1/
/pret/

[flar/
[fra1/

/graes

/
/glees/

/klavn
/

/kraon

/

/preiz

/
/plerz/

/blu:/
/bru:/

/fletm

/

[frextm

/

[fref/
/flef/

/'beri/
/'veri/

/stnk/
/81mk/

L

/pre1/
/plex/

/fla1/
/flax/

/glzes/
/glees/

/klavn

/
/klavn

/

/preiz/
/plerz/

/blu:/
[bru:/

/fletm

/

/fretm

/

[flef/
/flef/

/'beli/
/'veli/

/stnk/
/61mk/

M

/plet/
/pret/

/fla1/
[fra1/

/graes

/
/glees/

/klaon
/

/kraon

/

/preiz

/
/plerz/

/blu:/
[bru:/

/fletm

/

/fretm

/

[fref/
/flef/

/'beri/
/'veri/

/stnk/
/8mk/

N

/plet/
/pret/

/fla1/
[fra1/

/graes/
/glees/

/klaon
/

/kraon

/

/praiz/
/plerz/

/blu:/
[bru:/

/frex/
[frex/

[fref/
/flef/

/'veri/
/'veli/

/stnk/
/8mk/



Consonants

10

11

12

13

14

15

16

17

18

19

about

do

side

fat

safe

go

big

hat

behind

yet

you

key

week

led

allow

map

lamp

nose

any

RP GA

/a'bav
t/

/a'bav
t/
/du/ | [du/
/sad/  [said/
[fet/  [fet/

[serf/  [serf/

/gau/  [gav/

/b1g/ = /big/
/haet/  /heet/

/br'har
nd/

/br'har
nd/
fiet/ | [iet/
fiw/  fju/
i/ ki
fwitk/ | fwitk/

/led/ = /led/

/a'lav/  /[a'lav/

/maep/ /maep/

[lemp  /leemp

/navz/ /navz/

/a'bav

t/

/a'bav
t/
fdu/  [du/
[sa1z/ = /said/
[fet/ | [fet/

[se1xf/  [serf/

/gav/ | /gau/

/b1g/ = /big/
/haet/  /heaet/

/br'har
nd/

/br'har
nd/
fiet/ | [iet/
fiw:/ | fiw/
/ki:/ ki
Iwitk/ | fwitk/

/led/ = /led/

/a'lav/ /a'lav/

/maep/ /maep/

[lemp  /lemp

/navz/ /navz/

/a'bav

t/

/du:/

/said/

[faet/

/seif/

/92:/

/b1g/

/heaet/

/br'har
nd/

/iet/

fju:/

/ki:/

Jwizk/

/led/

/a'lav/

/maep/ /meep/ /meaep/ /meep/ /meep/

/lemp

/

/no:z/

/'eni/  /['eni/ | ['eni/ ['eni/ ['eni/

/a'bav
t/

/a'bav
t/
/duz/ | /du/
[sard/  [sa1/
[fet/ | [fet/

[seif/ = [ser/

l92:/  [93:/
/big/ = /b1g/
/haet/  [fet/

/br'har  /br'har

nd/ nd/
/iet/ | [iet/
fiw/  fiu/
/ki/ ki
Jwitk/ | [witk/
/led/ = [led/
/3'lau
/ /3'lav/

[lemp  /lemp

/ /
/navz/

/navz/

/'eni/  ['eni/

/a'bav
t/

/du:/

/sa1d/

[feet/

/serf/

/gav/

/big/

/haet/

/br'hat
nd/

/iet/

fiu:/

/ki:/

Jwik/

/led/

/a'lav/

/lemp

/

/navz/

/'eni/

188

/a'bav

t/

/du:/

/said/

[feet/

[se1/

/92:/

/b1g/

/heet/

/br'har
nd/

/iet/

fju:/

Jki:/

Jwi:k/

/led/

/a'lauv

/

[lemp

/

/navz/

/a'bav
t/

/du:/

[sa1z/

[feet/

/serf/

/gau/

/b1/

/haet/

/br:ha
i/

/iet/

fju:/

/ki:/

J/wi:k/

e/

/a'lav

/maep

/lemp

/navz/

/a'bav

t/

/du:/

/said/

[feet/

/se1f/

/gau/

/b1g/

/heet/

/br'har
nd/

/iet/

fju:/

Jki:/

Jwi:k/

/led/

/a'lauv

/

/a'bav
t/

/du:/

/sa1d/

[feet/

/serf/

/gav/

/big/

/haet/

/br'har
nd/

/iet/

fiu:/

/ki:/

Jwik/

/le/

/a'lav/

/a'bav

t/

/du:/

/sa1d/

[feet/

/serf/

/gau/

/b1g/

/heet/

/br'har
nd/

/iet/

fju:/

Jki:/

Jwi:k/

/led/

/a'lauv

/

/maep/ /maep/ /maep/

/lemp

/navz/

/lemp

/navz/

[lemp

/navz/

/a'bav

t/

/du:/

/said/

[feet/

[se1f/

/92:/

/b1g/

/haet/

/br'har
nd/

/iet/

fju:/

/ki:/

Jwizk/

/led/

/a'lauv

/

/a'bav
t/

/a'bav
t/
/du:/ | /du:/
/satd/  [said/
[fet/  [fst/

[sexf/  [serf/

/gau/  [gev/
/bg/ = /b1g/
/haet/  [hat/

/br'har /br'hain

nd/ d/
fiet/ | [iet/
fiw/ i/
/ki/ ki
fwitk/ | Jwitk/
/led/ = /led/
[3'les o]

/maep/ /maep/ /maep/

/lemp

/

/navz/

[lemp  /lemp

/ /

/navz/ [navz/

/'eni/ ['eni/ ['eni/ ['eni/ ['eni/ ['eni/ | ['eni/ ['eni/



20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

pen

stop

red

around

soon

us

ten

last

vet

live

wet

swim

200

loves

general

age

hang

hoping

that

other

/pen/

/stop/

[red/

/a'rav

nd/

/su:n/

/as/
Ins/

/ten/

/la:st/

Jvet/

/lv/

/wet/

/swim

/

Jzu:/

/Iavz/

/'dzen
ral/

[exd3/

/heen/

/havpr
n/

/deet/

/'nda/

/pen/

[sta:p/

[red/

/a'rav

nd/

/su:n/

/as/
Ins/

/ten/

[leest/

Jvet/

/lv/

/wet/

/swim

Jzu:/

/Iavz/

/'dzen
ral/

[exd3/

/heen/

/havpr
n/

/pen/

/stop/

[led/

/3'lau

nd/

/su:n/

/ns/

/ten/

[leest/

Jvet/

[latv/

/wet/

/swim

/

Jzu:/

/Inbs/

/'dzen
lal/

[exd3/

/heen/

/havpr
n/

/pen/

[sta:p/

[red/

/a'rau

nd/

/su:n/

Ins/

/ten/

[leest/

Jvet/

/lv/

/wet/

/swim

Jzu:/

/Iavz/

/'dzen
ral/

[erd3/

/heen/

/havpr
n/

/pen/

[sto/

/led/

/a3'lav

nd/

/su:n/

/ns/

/ten/

[leest/

Jvet/

/lv/

/wet/

[swi/

Jzu:/

/Iavz/

/'dzen
lal/

[exd3/

/heaen/

/'hopz
n/

/pen/

/stop/

[led/

/o'lav

nd/

/su:n/

/as/

/ten/

[leest/

Jvet/

Jli:v/

/wet/

/swin/

Jzu:/

/'Iavar

z/

/'dzen
ral/

[ed3/

/heen/

/'hopz
n/

/pen/

/stop/

[led/

/a'rav

nd/

/su:n/

/ns/

/ten/

[raest/

/bet/

/lv/

/wet/

[swin/

Jzu:/

/\avz/

/'dzen
ral/

[exd3/

/heaen/

/havpr
n/

/pen/ | /pen/ /[pen/ [pen/

[sta:p/

[red/

/a'rav

nd/

/su:n/

/as/

/ten/

[leest/

Jvet/

/lv/

/wet/

/swim

/

Jzu:/

/Iavz/

/'dzen
ral/

[exrd3/

/heen/

/havpr
n/

[deet/ [dext/ [Oaxt/ [zaet]/ [zet/ [dets/ /[deet/

/'ndar/ ['adar/ ['Adar/ ['Adar/ ['Adar/ ['adar/ /'adar/
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[sta:p/  [sta:p/

/red/

/3'lav

nd/

/su:n/

/ns/

/ten/

[leest/

/vet/

/lv/

/wet/

/swim

/

Jzu:/

/\avz/

/'dzen
lal/

[exd3/

/haen/

/haovpr
n/

/dzet/

/'ndar/

[red/

/a'rav

nd/

/su:n/

/as/

/ten/

[leest/

Jvet/

[laiv/

/wet/

/swim

/

Jzu:/

/\avz/

/'dzen
ral/

[exd3/

/haen/

/havpr
n/

/daet/

/'ndar

[sta:p/

/red/

/a'rav

nd/

/su:n/

/ns/

/ten/

[leest/

/vet/

/lv/

/wet/

/swim

/

Jzu:/

/\avz/

/'dzen
ral/

[exd3/

/haen/

/havpr
n/

/pen/

/stop/

[red/

/a'rav

nd/

/su:n/

/ns/

/ten/

[leest/

Jvet/

/lv/

/wet/

/swim

/

Jzu:/

/Iavz/

/'d3zen
lal/

[ed3/

/heen/

/'hopz
n/

/pen/

/stop/

/red/

/a'rav

nd/

/su:n/

/ns/

/ten/

[leest/

/vet/

Jlv/

/wet/

/swim

/

Jzu:/

/Iavz/

/'dzen
ral/

[exd3/

/haen/

/havpr
n/

/pen/ | [pen/ | /pen/

[sta:p/

[led/

/3'lau

nd/

/suin/

/as/

/ten/

[lees/

Jvet/

/lv/

/wet/

/swim

/

Jzu:/

/Iavz/

/'d3zen
lal/

[exd3/

/heen/

/havpr
n/

[sta:p/

/red/

/a'rav

nd/

/su:n/

Ins/

/ten/

[leest/

Jvet/

/lv/

/wet/

/swim

/

Jzu:/

/Iavz/

/'dzen
lal/

[exd3/

/heen/

[sta:p/

/red/

/a'ravn

d/

/suin/

/3s/

/ten/

[leest/

Jvet/

/lv/

/wet/

/swin/

Jzu:/

/Iavz/

/'dzenr
al/

[exd3/

/heen/

/havpr /h3vpin

n/

/

[det/ [zet/ [Oxt/ [Oxt/ [Oxt/ [Oxt/

/'Adar/ ['ndoar/ ['Adar/ ['Abar/ ['Adar/ /'adar/



40

41

42

43

44

45

46

47

thin | /@m/
bath | /ba:6/
ship  /fp/
push | /pof/

measu /'me3

re s/
/juizu
al/
usual
/'ju:zal
/
chin /tin/
catch = /keetf/

/81n/

/bxB/ /bxb/ /baxb/

/fio/

/pof/

r/

/'juz3u

al/

/'ju:zal

/

/thin/ | /thin/  /thn/  [ftin/  Juan/  /tfin/  /tin/  Jtin/  /tfin/

/8in/  /Bin/

/fip/ | [/

/pof/  /pol/

r/ r/

/sin/  [sin/

/bxe/ [beis/ /bxb/ [baes/ /[bxb/ [bxb/ [bxb/ /[bxb/ /bxb/ /bxd/ /bxb/

[sip/ = [sip/

/pof/ | /pof/

r/ r/

/8in/  /Bin/

[sip/ | /fip/

/pof/ | /pol/

r/ r/

[sin/ /Bmn/  /Bin/ /Bmn/ /Bin/ /Gin/  /Bin/ [tin/

/bz/

[sio/  [np/ | /fo/ e/ e/ [swp/ | [fio/  [sip/

/ovf/ | [pol/ | [pol/  [pol/ | fevf/  [pof/ | [pof/  [pol/

/'me3a /'me3a /'mezs /'‘meza /'me3za /'me3a /'me3a /‘meza /‘me3 /'meza /‘mezs /'‘meza /'meza /'me3s /'me3zar

r/ ar/ r/ r/ r/ r/ r/ /

/'ju:zal /'juizu /juizal | /juizu | fjuizu Sjuizu Jjuizu /juizu Jjuizu /Yjuizu /juizu /juisu /juczu /juizusl

/ al/

/ al/

al/ al/

al/ al/ al/ al/ al/ al/ al/ /

[lin/  /thn/ Mt/ fan/ o [t/ ftfin/

[keet]/ | [keetl/  [keetl/ | [kat]/ [ket]/ [ketl/ [keetl/ | [kat]/ [kaetl/ [ketl/ | [kaet]/ | [kt ket [ketl/ | /keet[/
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