|

) <

The University of Osaka
Institutional Knowledge Archive

The effect of perceptual training on the
Title learning of Japanese fricative and affricate
contrasts by native Thai learners of Japanese

Author(s) |Tanporn, Trakantalerngsak

Citation | KPrKZ, 2016, {EtH

Version Type|VoR

URL https://doi.org/10.18910/59642

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



THE EFFECT OF PERCEPTUAL TRAINING ON THE
LEARNING OF JAPANESE FRICATIVE AND
AFFRICATE CONTRASTS BY NATIVE THAI

LEARNERS OF JAPANESE

BY

TANPORN TRAKANTALERNGSAK

A dissertation submitted in partial fulfiiment of the requirements for
the degree of Doctor of Philosophy

Graduate School of Language and Culture
OSAKA UNIVERSITY

2016



SE:S

ang

ERe

YA ANFBECEIZAFEBERERVBIEEOZZ(CHTIHME
fL—Z=YJ0BFEMYE

TANPORN TRAKANTALERNGSAK

A4 ANBAREBZEE L. BREBOEET - BEBEOXEBFICELTLIE
LIFmEZERLTEY. EEIE#THI LIEERIN TS, 9’(A%E
BICKHERBLHEETORERIE. BEFOEKDERICHDEMNY, O
=3 VIIKRERZEESLTLENFEINDS, F1=. EKE‘EEE’&E
BIZE>TRYRDESLBRELZTMoADRT. Y1 TRDHEREER
52 L3 FEEINS,

BAREHBRBICETA2EEMNETRBHBEOMRIERIZDGOA, KR
BIZBT5REHREICEHTIMREIERMARLEDHZTHhh TS,
T3, ESL(English as a second language) DFEEHE(ZIL, EFEFEDE LWL
HMESXBEOEAZRERTENSI BHO T THPTEZDME FL—=2% (High
Variability Phonetic Training) AEBATh, PEIETHLELEIETCHLKRE
BHROHZEZENERINT=, HWPTEOHE FL—=2 T (X2 EHMEN
BHRIN, SFEIFLBRBLEEDUEBIZENDI I ZVILRTDEE DR
BIRFEOREERA., EHOBEFEOTFOEEMY., £, AEERIC
EIFDERD I 4 — FN\NY I ETOIREDFENROENT NS, D LL—
ZUTEREBEEICETOIRZTLNREOH S L. BERMICIEL2ICE T HEE
WMEEADR L, SSICIFMELEBEOMAK - EHOTORDEREMEOR LI
HLTEMTHA LI ENHALMIZTA TS,

EFROMECL—=V T DOBMRICMAT, FIEEFEBLANIILEFES
BLRNILETEIZLEFHILEZBETEBRICEVTIE. BEREFOREICH
T%)%'n‘é‘k’ém&bé L—HEERIEL—DPRETHLILEHIATLS, Ch

DRFBICEDE. XWX TIE. BRABRSHEEICKREATHSHHPTHE +

ZUGE. ENITMATHEZIZ, ZEEICBPESIREL-LDZHE
h"li‘%)ckl,\')s BEE=Z2 VIO EHAAANTEEREZTo=, D2F Y.,



KX, ERSNTVWLEEER - REDERZRET 5-HOOBREREE
BHEDREZBMET 2EERMAETH S,

AHMXTIE, BHERD-OIZRD KL S5 EEET o1z, 31BN A EH
HEDOAAANFEBEBICHEBREL LTERIZSMLTE L., NEZHMERNL—
ZUT % LIBVLHHIEE, BYDW0REMENL—=2T0%T520DERE (A
B 114, BE . 94) 12Tz, ERBEOAIHERBICHTIZY1553 ~205EE
DOHPTEDHE FL—=2JZFEEREL. IR L—=2 DL 5T%
RICBEAL TR Z1T oz, ERBABSLUBEICHLTIE., ETREZRY
ZE L. BHEOAICH LT, BEEZR U VIDRANFIRVEEHETERL
fz=o CNIZKHS>THEOREIINT HRHDORE. TobbEEEHEN
L=V DOHRICEVWTULDEEIEEET 5OMNIDODNTHREELz, FL—
—VHBRORAEIZETILTFAR, RAFFRL, BIEEFR T
(Generalisation test) &6 B#&DT 4 LAKRA FTRX FDEFHRIDT X b
ZEELIz, TLTRAMOOMBIETR FETIEE L ZE37 ARBICE->TEEL.
D67 REICTA LARRA TR MEERLT,

EREREILUTOLSICEFEDHLND,

MFEF. MIETRMIELTIE, HHBHICSOTHLERRBFALBEICEL
THEREEOBBIZERENRoNT-, EHTLENRONI-H DD, EEREA
EBORR F TR FOEEELAHFHFEZEEIC LR 7z, DFY. HPTEDOH
HhL—=-2J%9 5 ¢ETCHAEBDERELHIBREICS ITAHEEMY EERN
NEYMRMICMET D LERTHREG oIz, Fiz. ERBALBIZHEL
TIXEHEERZOLDICHEEEFIR oG, o1, BEMSIE. RAEFEDL2
BERICHTHMEREADM LZEZHZE LIz, CNODEEIYICHITSIEHEM
DRALEZRIHEEMND., FL—=2T TS5 LICEL2T. RAFEEETH
THLHNESEBEOHRCHEAEZNTAREELE LS L, FHEHOTOEADIE
HHEORLE, FEEGNMEOHREZICEDLZ LAERINT,

RBECEHILZSE-EREBOAICEONEEHHELT, FIELLUY
HLOWEEAREFLE-EFICHLTAL—Z T OEYHEOEGEBAR LN
f=o BEBIC, EEBRBALBOALMENL—=2 T THhB6r ARICEH.
MELEBEERYREDZEEREL T,

QEHTRAMIBELTIEROLSGHERELG -1z, BRERBEFEEOH
BIC K AEIETFMEBBMTHEL =R, MEFL—=25%FA
AREDERELHETODELHIZCEWTEESLHEEBEENARLELI-Z EMNE
bht=, DFY. MELL—=2FLOALTLWWENWNZIEHHOLT, TNMNE



HEENIZTLERL, MELECEMDMD, COZEMD, MR EEHDRM
[CIZBEFRMNH D ENTHR ST,

Eolz, REZBELTHESNEERAM L, MEEEHOTOERIC
BITHMEDOMREEMZ L YREBT SICE 21z, ChICKY., FZEEE
BHERICEVTIE, FJIL—TEHEDOAHTELEL, BAEEZIYEERLS
ATEFRERICEDEREZENMI DVENDHDLEVNSIEZRELRRBIXDARD
—2DELTRRLEL,

KMXTIE, M4 AFEBEOLDICHRENGHRSIEEOERAFELZRE
$H5ZEEBEL.HPTHRNL—ZV T OMRERIL-. TORER. &
ETRAMUATIEAERBECTCIL—Z VI ORAZEOHMENGONI-IED
5. WPTHIE FL—= U P ZAVVEHBIIREERS ERIESTOERFICHL
TENTHAIC DM oz FL—Z VT EERL-ERBICHONT-E
RELBETONRICE TO2RIMENEDRR & EHADEBHAHVPTED
MENL—ZVTOBEMEZALI-EEZA D, oIz, EERHEBICTof=&
ST, REEFFZHCEZS Y VITHEHECERHELIL—Z T ERAAN
52 &K, HWPTEOHME FL—ZV THRICMA THELH LLEED
REOEBEENEDHON, REERICEYEIVMRZI 0T EVSHEN
XFETED,

RMXDIERELTIE, FM ABAEFEEICBTSBAEDEEE L
WEEZRA - EHT HBENDBEZISEVT. IEML—ZVITH—FEDD
REHITH2IDTHDEMRD, T, FEBICEODREZRHSIEDH
CEHLNEERZREIDLNTHD. FRXTRERMIZHENEETYT
BRAGONED, SRESHICHERENT -2 &R LIELTEE M —
ZUTETV, FHESMELEICHNBENL—Z VT OFSHEICET S LY
RRGHRETOLEND D, IRARELTHOFELHETEZMY AND
CERML—ZUTFEOEEDTVDD, JUYBRMBHMENL—Z=VFT
FEODBEIHUM T,

UTFIZ, EEOMEZE LRSS,

F1EQ TFR] THY. ARXDOBES I UVEEDEELEETY,

FE2F([F TETHE] ELT, BIFEF, L2 EFFEE. SINMOPANGZED
LREFFEETIL. IRLEHOBRICOVWTRRT 5, F=. I THPT
EDHMBENL—Z VT FEITODVT—HT 5, ETHETHRENH S &1
SN bL—ZUTAEDS bHEHE, ARRTERYANTWSZLE
SAEATHEHRT 5. BFEETHRTHEBINEZZIAAZEEOERSE - W



REDHEBELIVEENY ORBEACEAELRBICH T2EFHENHRIKIC
DVWTZEDOHMEZF L. RERIC. HITHEOHBREOREITRERLGLEES
ZICLEAL, AAROBEMERTRBEETT .

FEIEIL IERAZE] T, EITHAREZD LIC. AEBETRYKRSAEA
EETRT,

FAEL THE] THY. EOQORIFHICIEEF4EIO TR MERB LU,
NOEDEREBMSHLNILE I EZRTT D, EORFEIL. HELEH
DIERAEFZROAIIERE. EHLETERELEZERE~ADT7 U 7r— T+ 0—
FyvIA A EL1—#RTHD,

FOHEIE BE] L. REICHTIBELZRTLEGL L. KEEXDH
THREBZPALMNZT S, ChEHEICBREEEFLEFEOERNLTIRE
T, HWPTRIE FL—=V O DGR ZFIRET 5,

FOEF IFLH] EBLT. RRXEHRIEL., RRIC, BSh-MHE
BOSEDEBIZONTHL %,



Abstract
THE EFFECT OF PERCEPTUAL TRAINING ON THE LEARNING OF
JAPANESE FRICATIVE AND AFFRICATE CONTRASTS BY NATIVE THAI
LEARNERS OF JAPANESE

TANPORN TRAKANTALERNGSAK

Perceptual training using a high variability method (HVPT perceptual
training) has been shown to be an effective tool for improving the perception
and production of L2 contrasts. The ultimate aim of this study is to investigate
the effects of HVPT perceptual training on L2 contrast learning. This study
examined whether Thai learners can be trained to better learn the Japanese
fricative and affricate contrasts and to what extent perceptual training
improved their perception and production learning ability. Moreover, it is
acknowledged as part of this study that consciousness and awareness-raising
are important in second language acquisition. The training approach used in
this study differs from previous training studies in that self-monitoring was also
applied to see whether self-awareness raising using a self-monitoring task
would induce better learning.

Thirty-one adult native Thai speakers, 11 in the control group and 20 in
the trained groups, participated in the study. Nine sessions of HVPT
perceptual training were given to the 20 Thai native speaking learners of
Japanese, who were randomly distributed into two groups: 11 trained with
standardised HVPT perceptual training using an identification task (Trained
Group A) and nine learners trained with a modified version of HVPT
perceptual training which used both an identification task and a self-
monitoring task (Trained Group B). Both groups were trained using the
identification task with two-alternative forced-choices and immediate

feedback. However, to investigate whether the effect of self-monitoring lead to

Vi



better learning or not, Trained Group B participants were asked to complete
an identification task as well as an additional self-monitoring discrimination
task.

The effect of HVPT perceptual training was measured using pre-tests
and post-tests, generalisation tests and a delayed post-test. Overall, it can be
concluded that HVPT perceptual training is beneficial for training Thai learners
of Japanese. The results showed that 1) both trained groups significantly
improved in their ability to perceive the target contrasts, 2) long-term retention
of perceptual learning was observed, 3) a transfer of the perceptual learning
to production was observed. However, there was reliable evidence of a
transfer or generalisation to new words and a new talker observed only in
Trained Group B.

These findings provide evidence that HVPT perceptual training can
serve as an effective tool to improve Thai learners’ abilities in the perception
and production of Japanese fricative and affricate contrasts. Moreover, this
study contributes to the growing literature showing that HVPT perceptual
training leads to improvements in L2 adult learners’ perception and
production. Interestingly, the results also show that conducting HVPT
perceptual training together with a self-monitoring task might yield better
learning outcomes.

The findings of this study have relevance to theoretical issues in cross-
linguistic speech perception, L2 speech training, and the relationship between
L2 speech perception and production. Moreover, individual differences are
also considered and discussed. Implications for Japanese language teaching
and learning, limitations of this study as well as directions for future studies

are also discussed.
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Chapter 1 Introduction

L2 speech perception models such as the Speech Learning Model
(SLM; Flege, 1995) hold that difficulties in the perception and production of
non-native sounds arise from the influence of the L1 phonological structure on
the perception of L2 sounds. The L1 acts as a filter through which all the
sounds of the L2 are perceived and they are thus classified into L1
phonological categories which can result in a non-native perception and
accented production of particular sounds in the L2. However, the SLM
suggests that perceptual ability in categorising non-native speech sounds can
be modified throughout the life span of an individual. Recently, a great number
of cross-linguistic perception studies have employed perceptual training using
a high-variability phonetic training method (hereafter referred to as “HVPT
perceptual training”). Using this high-variability method, learners are exposed
to a wide variety of tokens produced by multiple L2 native speakers in various
phonetic contexts and positions with the aim to create robust novel phoneme
categories by exposing L2 learners to acceptable variations within each
category (Lively, Logan, & Pisoni, 1993; Logan, Lively, & Pisoni, 1991;
Thomson, 2011). This HVPT perceptual training has shown to be the most
effective tool in improving learners’ ability to accurately perceive L2
consonants (Bradlow, Akahane-Yamada, Pisoni, & Tohkura, 1999; Bradlow,
Pisoni, Akahane-Yamada, & Tohkura, 1997; Iverson, Hazan, & Bannister,
2005; Lively et al., 1993; Lively, Pisoni, Yamada, & Tohkura, 1994; Logan et
al., 1991; Lopez-Soto & Kewley-Port, 2009), vowels (Iverson, Pinet, & Evans,
2012; lverson & Evans, 2009; Lambacher, Martens, Kakehi, Marasinghe, &
Molholt, 2005; Nishi & Kewley-Port, 2007, 2008; Shin, 2014; Wong, 2013) and
suprasegmentals such as pitch and tone (Hirata, 2004; Huensch & Tremblay,
2015; Perrachione, Lee, Ha, & Wong, 2011; Shin, 2014; Thomsom, 2011;



Wang, Spence, Jongman, & Serene, 1999; Waylang & Guion, 2004) and has
also been shown to lead to an improvement in production (Bradlow, Akahane-
Yamada, 1999; Bradlow, Pisoni et al., 1997; Hardison, 2003; Lambacher et
al., 2005; Rochet, 1995). Furthermore, the improvement gained from this type
of training has also been shown to have generalised to new tokens and new
talkers (Bradlow, Pisoni et al., 1997; Yamada, Tohkura, Bradlow, & Pisoni,
1996), and these improvements were retained in the long-term memory of
participants after the completion of their training (Wang et al., 1999; Wang &
Munro, 2004). These findings are highlighted in order to show support for the
view that HVPT perceptual training can lead to successful L2 contrast learning
even for the most difficult cases and that perceptual ability in categorising
non-native speech sounds can be attained by adult learners throughout their
life span (Flege, 1995). In other words, it can be said that if learners are given
sufficiently robust native speaker input, they will eventually be able to perceive
and produce L2 contrasts more accurately.

However, most HVPT perceptual training studies undertaken thus far
have used only an identification task in their training. Recently, growing
attention has been focused on developing and advancing other types of
training paradigms in order to explore the full potential of HVPT perceptual
training such as the use of the visual, the audio and the audiovisual (Pereira &
Hazan, 2013). Moreover, there is a rising undercurrent that emphasises that
consciousness and self-awareness raising are important in Second Language
Acquisition (e.g., Schmidt, 1990; Sharwood, 1981). Recently, a growing body
of research is investigating the role of attention in learning by adopting a self-
monitoring task to see whether this can improve learners’ abilities in L2
speech learning (e.g., Couper, 2011; Hirano-Cook, 2011). Several studies
have demonstrated evidence that using self-monitoring in L2 speech
instruction can lead to better learning (e.g., Couper, 2003; Ingles, 2011;

Nagamine, 2011; Sardegna, 2011). Considering studies such as these, it is



worth exploring whether promoting self-awareness using self-monitoring
would aid better speech and perceptual learning.

This study will investigate the effects of HVPT perceptual training on
Thai learners of Japanese in the learning of Japanese fricative and affricate
contrasts. The reason that these particular elements of Japanese speech
have been chosen is because these contrasts have been proven to be difficult
for Thais and are the area in which the most frequent errors are made by Thai
learners both in perception and production, even after a long period of
experience with the language (Kawano, 2014; Sukegawa, 1993;
Trakantalerngsak, 2013; Yamakawa, Chisaki, & Usagawa, 2005). The HVPT
perceptual training approach used in this study differs from previous training
studies in that an additional self-monitoring task is applied, to see whether
raising self-awareness by conducting a self-monitoring task enhances better
speech learning. It should be noted that this study does not aim to test any
theoretical hypotheses but will use them to understand more of the L2 speech
learning process. Instead, the ultimate aim of this study is to enhance the
efficacy of HVPT perceptual training for improving the perception and
production ability of non-native contrasts.

This dissertation will consist of six chapters. Chapter Two will present a
summary of background research relevant to the main aim of this dissertation,
starting by introducing a brief overview of L2 speech learning, L2 speech
perception models such as the Perceptual Assimilation Model and the Speech
Learning Model, and the relationship between perception and production.
Next, some previous L2 perceptual training studies as well as methodologies
used in perceptual training will be reviewed. The chapter also includes a short
brief of the Japanese and Thai fricative and affricate contrasts, followed by an
examination of the difficulty of learning Japanese fricative and affricate
contrasts for Thai learners. Following that, some Japanese pronunciation
textbooks will be reviewed. Lastly, a research overview, questions and aims to
be addressed will be given.



Chapter Three will describe a design summary of HVPT perceptual
training and the detailed methodologies used to carry out the perceptual
training in this study.

Chapter Four will present the results of the perceptual training as
carried out in this experiment; first, the effect on perception; then, any
generalisation of improvements to new words and talkers; and next, any long-
term retention that remains; followed finally by an examination of any effect
that the training might have had on production. The chapter will then explore
the correlation between perception and production and ends with the results
of a questionnaire which participants were asked to undertake.

Chapter Five will present the main findings of this research, aiming to
answer the research questions and to address general discussions based on
findings from Chapter Four, as well as discussing the pedagogical implications
for Japanese pronunciation teaching and learning.

Chapter Six will draw conclusions from the various discussions and
results obtained in this study. Limitations and future directions will also be

summarised.



Chapter 2 Background

2.1 Introduction

In order to detail previous studies that have set the foundation for this
study, this chapter will introduce an overview of previous research into L2
speech perception as well as prior L2 speech training studies followed by
examining some methodological issues that need to be taken into
consideration when training L2 speech perception. Next, a short description of
the Thai and Japanese fricative and affricate consonant systems, as well as
previous studies investigating the perception and production of Japanese
fricative and affricate contrasts by Thai learners, will be presented. Following
that, some Japanese pronunciation textbooks will be reviewed. Lastly, the
research overview, aims and questions of this study will be presented in the

final part of this chapter.

2.2 An overview of L2 speech perception

It is widely accepted that mastering the phonology of a foreign
language is particularly difficult in adulthood even after years of exposure to
the L2 - adult L2 learners continue to produce L2 sounds with a foreign accent
(Flege, Yeni-Komshian, & Liu, 1999; Piske, Mackay, & Flege, 2001). Not only
is the production of L2 sounds affected, its perception often remains non-
native since adult L2 learners hear the L2 sounds through their native
language filter (Flege, 1995; 2003). Lenneberg’'s Critical Period Hypothesis
(1967) claims that learners must be exposed to L2 input before a critical age,
which ends at about the age of puberty, to attain native-like language
proficiency. According to this hypothesis, due to age-related decline in neural
plasticity, any L2 acquisition which takes place after the age of puberty is

fundamentally different in some respects and native-like attainment is



impossible, resulting in foreign-accented speech. However, recently, many
researchers have provided evidence that attempts to refute the Critical Period
Hypothesis. Strange (1995) states that “perceptual difficulties are not due to a
loss of sensory capabilities, but rather reflect perceptual attunement to
phonetic information that is phonologically relevant in their native
language” (p.79). Moreover, there exists evidence that adults can achieve
near native-like degrees of pronunciation of a language learned after the
putative critical period (Birdsong, 1992; Bongaerts, Van Summeren, Planken,
& Schils, 1997; Moyer, 1999). In addition, more recent research also shows
that L2 speech training can result in learners exhibiting more native-like
performance (Huensch & Tremblay, 2015; Lengeris, 2008; Wang, Jongman, &
Sereno, 2003). This indicates that adult learners’ neural pathways are
malleable when provided with sufficient input and the capability of making new
L2 category formations remains intact over the life span of an individual
(Flege, 1995). It must be noted, however that there are factors which may still
limit attainment. These are through things such as the relationship between
learners’ L1 and L2 phonological systems, the age of learning and the amount
of experience that learners have with their L2 (Flege, Frieda, & Nozawa,
1997; Piske et al, 2001) as well as individual attitudes and motivation (Moyer,
1999).

2.2.1 L2 speech perception models

There are three main influential theoretical frameworks that have
largely influenced research in L2 speech perception: 1) The Perceptual
Assimilation Model (PAM) (Best, 1995), 2) the Speech Learning Model (SLM)
(Flege 1995, 2003), 3) the Native Language Magnet (NLM) model (Kuhl &

Iverson, 1995). A broad summary of these models will be briefly given below.



The Perceptual Assimilation Model (PAM)

The Perceptual Assimilation Model (PAM) developed by Best (1995)
makes predictions on the basis of a comparison of L1 and L2 contrasts.
According to Derwing & Munro (2015), PAM was not originally developed as a
model of L2 learning. It was rather intended to account for the ways in which
native monolingual listeners would perceive non-native speech sounds having
had no prior experience with the non-native language. PAM predicts
assimilation at the initial stage but does not describe language development.
PAM posits that most non-native contrasts perceptually are perceived in terms
of their gestural similarity to similar ones from the native language. According
to PAM, discrimination of a non-native contrast depends on how each
member of the contrast is assimilated to native categories. There are several
possible assimilation types and for each assimilation type there is a specific
discrimination prediction. First, two-category assimilation (TC) where each L2
contrast assimilates to a different native category, allowing easy discrimination
of the L2 contrasts; second, single-category assimilation (SC) where two non-
native contrasts assimilate to a single L1 category and discrimination is
predicted to be poor; third, category-goodness assimilation (CG) wherein two
non-native contrasts assimilate to the same native category but with one
member being a better match to that category than the other and
discrimination is predicted to be moderate to very good; forth, uncategorised-
categorised assimilation (UC) wherein one non-native phone is categorised
while the other is uncategorised and discrimination is predicted to be very
good; fifth, uncategorised-uncategorised assimilation (UU) where two non-
native phones are uncategorised and discrimination is predicted to vary from
fair to good according to how similar these sounds are to each other and to
native categories; last, non-assimilable (NA) where two non-native phones are
perceived as non-speech sounds and discrimination is predicted to be very
good (Best, 1995, p. 194-195).



The Speech Learning Model (SLM)

The Speech Learning Model (SLM) developed by Flege and colleagues
(Flege,1992, 1995, 2002; Flege, Yeni-Komshian, & Liu, 1999) is aimed at
explaining L2 learning, particularly pertaining to experienced L2 learners. L2
categories are initially classified in terms of L1 categories based on the
perceived phonetic similarity or dissimilarity between the L1 and the L2
categories, the so-called the “equivalence classification”. SLM distinguishes
between “new” and “similar” sounds and claims that the greatest difficulty for
L2 learners can be expected in the category of “similar” sounds, rather than
‘new” sounds. L2 learners will not create a new phonetic category for sounds
that are similar to L1 phonemes, while for L2 sounds that do not exhibit a
categorical overlap with L1 phonemes, a new category is created. SLM
argues that many of the speech production errors in non-native speech arise
from an incorrect perceptual representation of the properties that specify L2
sounds. However, the mechanisms of the native language sound system
remain intact over a life span, indicating that it is possible for adult L2 learners
to establish new non-native phonetic categories. In order to maximise
attainment, a greater quantity and a higher quality of input are needed (Flege,
1995; Flege, Yeni-Komshian, & Liu, 1999).

Native Language Magnet (NLM)

The Native Language Magnet Model (NLM, Kuhl & Iverson, 1995)
claims that perception of L2 sounds occurs within the L1 frame so that L1
speech sounds act as magnets attracting perceptually similar L2 sounds and
blocking category formation. In other words, L2 acquisition constraints are
caused by prior linguistic experience not by lack of brain plasticity. This model
argues that linguistic experience alters phonetic perception such that
perceived sounds are distorted due to a “magnet effect’. According to this
model, there is the tendency that L2 sounds similar to L1 sounds are

interpreted as bad exemplars of L1 sounds and are thus grafted on to mental



representations of L1 sounds. Hence, the NLM posits that L2 sounds which
are similar to L1 categories will be more difficult to discriminate accurately
because they have associated target L2 sounds with their own L1 archetype.
On the contrary, L2 sounds that are not similar to L1 prototypes are not
affected by this magnet effect, thus making discrimination easier.

Taken together, these three models capture that the L2 learners’
difficulties in L2 perception and production are caused by non-native
perception and that the native language of learners plays a role in L2 speech

acquisition.

2.2.2 The relationship between perception and production

The Speech Learning Model hypothesises that there exists a moderate
correlation between L2 perception and production accuracies and suggests
that the degree of L2 perception accuracy influences how accurately L2
segments are produced. Hence, an improvement in perception might help to
improve production (Flege, 1995, 2003; Rochet, 1995). Several empirical
studies have been shown to support such a prediction (e.g., Flege, Frieda, &
Nozawa, 1997; Flege, Mackay, & Meador, 1999; Hattori, 2009; Wang et al.,
2003). For example, Flege, Mackay, & Meador (1999) investigated whether
English vowel production and discrimination by lItalian speakers are related.
The results demonstrated that the production accuracy of the Italians as
judged by English speakers and their discrimination accuracy of target vowels
were related. Furthermore, other studies that investigated both the perception
and production of L2 contrasts also indicated that L2 sounds that are
perceptually difficult to acquire also pose production difficulties (e.g., Rochet,
1995; Wang & Munro, 2004).

Many studies claim that perception precedes or is a pre-requisite for
production (e.g., Flege, 1991; Llisterri, 1995). Despite the existence of
empirical evidence supporting these studies, other studies have suggested

that L2 production accuracy might conversely precede L2 perception. Goto



(1971) and Sheldon & Strange (1982) found that Japanese learners were
more successful at producing the English /r/ and /I/ accurately than perceiving
those contrasts. However, Thomson (2008) states that “the ability might have
resulted from prior pronunciation instruction, coupled with a reading task
where speakers could more easily attend to articulation” (p. 134). This
instruction possibly enabled them to produce the English /r/ and /I/ contrasts
more accurately than to perceive them. In addition to this effect, Hattori (2010,
p. 80) states that these two studies did not aim to directly examine the
correlations between L2 perception and L2 production, therefore it is difficult
to draw a firm conclusion regarding the relationship between the two
modalities from Goto (1971) and Sheldon & Strange (1982). More recently,
Zampini (1998) investigated English-speaking Spanish learners’ perception
and production of the Spanish /p/-/b/ contrast. The results showed that
learners’ perceptual boundaries of the VOT (Voice Onset Time) of /p/ and /b/
did not correlate with the VOT they produced for those phones in most target
items. However, recently, the results of L2 speech perceptual training studies
provide strong evidence for a link between these two modalities. For example,
Bradlow et al. (1997) trained Japanese learners in the English /r/ and /I/
contrasts. The results of Bradlow’s study showed that training was not only
effective in perceptual learning but the improvement was also transferred to
production. Wang (2003) also reports a similar result in that perceptual
learning gained from perceptual training can be transferred to improvements
in production. Results from these training studies have provided evidence that
L2 speech perception and production are closely linked and strongly supports
the finding that an improvement in perception might help to improve
production.

Although there is strong evidence that there is a close relationship
between perception and production, empirical studies of these links in L2
speech learning are still very limited in nature and the results investigating
these links have always been inconsistent. A number of laboratory-based
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training studies have suggested that intensive perception training clearly
helped participants to perceive L2 contrasts better as well as improving their
production of target sounds (e.g., Bradlow, Akahane-Yamada et al., 1999;
Bradlow, Pisoni et al., 1997; Rochet, 1995). However, more research is clearly
needed to understand the influence of training on the perception and

production of learners.

2.3 Previous perceptual training studies
Next, an overview of earlier research on L2 perceptual training and
particular methodological issues will be presented in this subsection focusing

mainly on L2 segmental training studies.

2.3.1 Perceptual training using a high-variability method

The training conducted by Strange & Dittmann' (1984) shows the
ineffectiveness of their training in that the modification of perception is slow
and effortful possibly because the training used stimuli produced by only a
single speaker and in a single context. They suggested that a wider range of
stimuli with different phonetic contrasts and different stimulus materials should
be covered in future training. In addition, Jamieson & Morosan (1989)
proposed that training should also use a wide range of sounds, selected to
represent the range of acoustic variability which occurs in the categories
being learned. Logan et al. (1991) and Lively et al. (1993) were the first to
show that increasing the variability of the input - the so-called “high-variability
phonetic training method (later called “HVPT perceptual training”)” - results in
greater and more generalisable gains in L2 speech perception. This HVPT
perceptual training provides a wide range of variations in training stimuli in

terms of the numbers of native speakers’ input, multiple phonetic contexts and

! Strange & Dittmann (1984) trained native Japanese speakers learning English using a
discrimination task with immediate feedback on English /r/ and /I/.
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multiple word positions (initial singleton, initial consonant cluster, intervocalic,
word-final consonant clusters, and final singleton positions) of the L2
contrasts. Immediate feedback to promote the formation of robust new
phonetic categories was also given during the training (Jamieson & Mososan,
1986; Lively et al., 1993). According to Thomson (2011), “exposing learners to
high variability input will allow them to begin recognizing the difference
between meaningful phonetic cues associated with particular sound
categories, and cues that are irrelevant to category identity. It is believed that
this knowledge will then transfer to the perception of novel speech tokens” (p.
749). HVPT perceptual training has become more widely used and has been
proven to promote robust learning of L2 perceptual categories in both
perception and production both at segmental (Bradlow, Akahane-Yamada et
al., 1999; Bradlow, Pisoni et al., 1997; lverson & Evans, 2009; Wang, 2002;
Wang & Munro, 2004) and suprasegmental levels (Shin, 2014; Thomson,
2011; Wang et al.,, 1999; Wayland & Guion, 2004). Moreover, HVPT
perceptual training yields generalisations to new untrained tokens and
untrained talkers and also demonstrated long-term retention for a period of
three months or even more (Bradlow et al., 1997; Lively et al., 1994). One
reason why variability in training materials may strengthen the process of
category formation is that it may help learners to develop abstract
representations that can accommodate a wider range of examples (Logan et
al., 1991). According to this evidence from previous studies, if adult learners
are given sufficient and robust native speaker input, eventually they will be
able to perceive and produce L2 contrasts more accurately.

Next, the effects of HVPT perceptual training and methodologies used

in previous HVPT perceptual training will be discussed in detail below.

2.3.1.1 The effects of HVPT perceptual training on perception
According to Hazan, Sennema, Iba, & Faulkner (2005), most HVPT

perceptual training studies have mainly investigated L2 consonants and
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vowels, with a strong focus on the English /I/-/r/ for Japanese learners (e.g.,
Bradlow, Akahane-Yamada et al., 1999; Bradlow, Pisoni et al., 1997;
Hardison, 2003; Iverson et al., 2005; Lively et al., 1993). Previous findings
clearly show that trained L2 learners benefit from perceptual training with
improvements in identification ability increasing by 10% to 20% (Bradlow et
al., 1997; Lively, Logan et al., 1993; Lively, Pisoni et al., 1994; Lopez-Soto &
Kewley-Port, 2009; Wong, 2013).

Logan et al. (1991) first developed a method of HVPT perceptual
training which emphasises the variability of the training stimuli in terms of
speaker differences and phonetic environments to train six native speakers of
Japanese to better identify the English /r/-/I/ contrasts. Training consisted of
15 sessions using a two-alternative forced-choice identification task with
immediate feedback. The training stimuli were 68 minimal pairs that
contrasted /r/ and /I/ in multiple word positions produced by five talkers. A pre-
test, a post-test and two types of generalisation test - (1) using new words
spoken by an old (familiar) talker and (2) using new words spoken by a new
talker - were conducted. Results showed a significant improvement of an 8%
increase from pre-test to post-test as well as transference of perceptual
learning in both tests of generalisation, indicating that HVPT perceptual
training can be used to modify Japanese learners’ perception of the English /r/
and /I/.

Next, Pruitt, Jenkins, & Strange (2006) trained 20 American English
speakers and 20 Japanese to perceive the Hindi dental and retroflex stops.
Participants received 12 training sessions which lasted about 30 to 50
minutes each session. They were given a total of 8400 tokens produced by
six talkers with immediate feedback. The results demonstrated an overall
improvement from pre-test to post-test with an increase of 20% in
identification accuracy in both language groups. These results suggested that

new phoneme contrasts can be learned through HVPT perceptual training and
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there is a considerable capacity to learn new speech contrasts even in
adulthood.

To summarise, perceptual training using a high-variability method has
been proven to be effective in improving the identification of L2 contrasts.
Results found in previous studies support the claim that perceptual learning
can occur and that speech perception of L2 adult learners can be modified
through laboratory training (Bradlow et al., 1997; Iverson & Evans, 20009;
Iverson & Hazan, 2005; Lively et al., 1993; Logan et al 1991; Nishi & Kewley-
Port, 2008; Pruitt et al, 2006; Rochet, 1995).

2.3.1.2 The effects of HVPT perceptual training on production

Previous studies state that L2 learners’ speech production errors occur
due to inaccurate perception (Flege, 1995, 2003; Rochet, 1995). Thus, an
improvement in perception might help to improve production. Recently,
improvements in perception due to perceptual training have been shown to
also lead to an improvement in production even without any specific
production training (Bradlow et al., 1997; Hazan et al., 2005; Lambacher et
al., 2005; Rochet, 1995). However, there are still only a small number of L2
training studies that have investigated the transfer of perceptual learning to
production (Bradlow et al.1997; Rochet, 1995).

Bradlow et al. (1997) were the first to investigate the effects of HVPT
perceptual training on production. Eleven native speakers of Japanese were
trained to perceive the English /r/-/I/ contrasts in 45 sessions. The results
showed that improvements transferred to production without explicit
instruction on pronunciation, as judged by English native speakers. However,
improvements on perception due to perceptual training have been shown to
only partially transfer to production. There was a 7% improvement in
production of words found in Bradlow et al. (1997). A later study (Bradlow et
al., 1999) replicated the results mentioned above and also found an

improvement in production.
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Next, after six 30-minute sessions of training in which 12 native
Mandarin learners were trained to perceive the synthetic French stops (/pu/-/
bu/), Rochet (1995) reported that the Mandarin learners shifted their VOT to a
French native-like VOT when they listened to the synthetic stimuli. The results
also demonstrated that the improvement was transferred to the production
domain in that they produced more native-like VOT in both the target sounds.

Wang et al. (2003) also demonstrated that HVPT perceptual training
can improve production ability by an increase as large 18% points even
though there was no specific production training.

On the contrary, there have been some studies which have reported
that improvements in perception do not necessarily result in an improvement
in production. Wang (2002) demonstrated that training Mandarin and
Cantonese learners to perceive English vowels failed to show such a transfer
to production.

Taken together, there is some evidence showing that an improvement
in perception will help to improve production despite no explicit production

training, however, these results are yet to be demonstrated consistently.

2.3.1.3 The generalisation of perceptual learning

Logan & Pruitt (1995) define the generalisation of learning as the ability
to transfer knowledge gained to multiple dimensions such as new words, new
talkers, or new contrasts and suggest that if generalisation occurs, it is to be
believed that robust learning has also occurred. Several previous training
studies have reported a generalisation of perceptual learning to new words
and new talkers (Bradlow et al., 1997; Sadakata & McQueen, 2013;
Thomson, 2012; Wang et al., 1999; Wang & Munro, 2004; Yamada et al.,
1996).

Eight American native speakers were trained by Wang et al. (1999) in
eight sessions to perceive Mandarin tones. The results from this study

showed that training had made a robust effect through a substantial
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improvement in perception. Moreover, the improvement gained in the training
was also generalised to new words produced by a familiar talker used in the
training, with an 18% increase in perceptual accuracy and a 25% increase in
the perceptual accuracy of new words produced by a hitherto unfamiliar talker.

Furthermore, Yamada et al. (1996) and Bradlow et al. (1997) also
reported a generalisation of /r-lI/ perceptual learning to new words produced

by a familiar talker and to new words produced by an unfamiliar talker.

2.3.1.4 The long-term effects of HVPT perceptual training

As Thomson & Derwing (2014) suggest, “the assessment should also
include a delayed post-test to determine whether the intervention had a
lasting effect” (p. 2). Some previous studies showed that a group of trained
participants maintained their improved level of identification ability three
months after (e.g., Bradlow et al., 1999; Iverson & Evans, 2009; Lively, Logan
et al., 1993; Lively, Pisoni et al., 1994; Wang, 2002; Wang & Munro, 2004;
Yamada et al., 1996) or even six months after their perceptual training had
been completed (e.g., Lively et al., 1994; Wang, 1999; Yamada et al., 1996).

Lively et al. (1994) tested the long-term retention of perceptual learning
by conducting two retention tests; a test three months after and a test six-
months after training was completed. The results showed that a significant
improvement was still evident three months after training and the effect still
partially persisted at the time of the six-month test.

Moreover, results from Bradlow et al. (1999) also demonstrated that
three months after the completion of perceptual training, trained Japanese
learners maintained their improved levels of identification performance. In
addition, a three-month follow-up speech production test also demonstrated
that trained participants retained their long-term improvements in the general
quality and overall intelligibility of their English /r/-/I/ productions.

To summarise, perceptual training using a high-variability method has

proven to be effective in improving the identification of sounds and also has
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benefit for participants’ production of L2 contrasts. Results found in previous
studies support the claim that perceptual learning can occur and L2 adult
learners speech perception can be modified through laboratory training. An
improvement in perception can help to improve production despite no explicit
production training. Furthermore, the improvement gained from the training
has been generalised to new tokens and new talkers, and was retained in the

participants’ long-term memory.

2.3.1.5 Methodologies used in HVPT perceptual training

The use of appropriate methodologies needs to be carefully considered
when using perceptual training, since the choice of appropriate tasks to meet
the goals of the training can be complicated by interactions among the
stimulus variables, task variables and subject characteristics (Wang, 2002, p.
23). The following section presents some elements of training methodologies

used in previous L2 training studies:

Input

In HVPT perceptual training studies undertaken thus far a wide range
of variations in training stimuli has been used. These have taken the shape of
employing a great number of native speaker inputs, multiple phonetic contexts
and multiple syllable positions of L2 contrasts (initial singleton, initial
consonant cluster, intervocalic, word-final consonant clusters, and final

singleton positions) (Lively et al., 1993; Logan et al., 1991; Thomson, 2011).

Task types

Previous L2 training studies have used both discrimination tasks (in
which trainees must decide whether pairs of L2 segments are the same or
different) and identification tasks (in which trainees must identify the speech
sound they have actually heard). Identification tasks have become more

widely used in recent studies since they encourage learners to classify
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contrasts into categories and facilitate the establishment of new phonetic
categories (Bradlow et al., 1997; Lambacher et al., 2005; Logan et al., 1991;
Logan & Pruitt, 1995; Rochet, 1995). In addition, the efficacy of identification
tasks has been found to be superior to that of discrimination tasks. Evidence
from previous studies conducted by Jamieson & Morosan (1986, 1989) and
Logan & Pruitt (1995) indicates that a discrimination task is likely to have an
undesired effect on phonetic training since the task focuses the participants’
attention on within-category variation, rather than on between-category

variation, which is necessary for the formation of new phonetic categories.

Training materials

Synthetic and natural stimuli have both been commonly used in prior
training studies. Natural stimuli make it possible to represent a suitable range
of difference, since the ultimate goal of perceptual learning is to enable
learners to perceive target contrasts in real speech (Wang, 2002; Wang,
2003). The use of synthetic stimuli in training has shown to improve the
perception of novel contrasts only for the same type of input but has failed to
generalise to new natural tokens (Strange & Dittmann, 1984 as cited in
Pereira, 2013, p. 30). This clearly demonstrates that natural input is preferable
for improving natural L2 speech perception. However, selecting between the
two types of stimuli also depends on the training task that is being used.
According to Logan & Pruitt (1995), a fading task maybe more easily
employed using synthetic stimuli than natural stimuli. This is because using
synthetic stimuli allows the simple manipulation of key acoustic differences
such as exaggerating or shrinking differences along a continuum (Wang,
2002, p. 26).

Training sessions
According to Wang (2002, p. 27), there is no fixed standard for the
number of sessions or hours required for a period of training. Some studies
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have conducted only a short-term training period of one session (Pisoni, Aslin,
Perey, & Hennessy, 1982), whereas other studies have conducted training
over long-term periods (e.g., Rochet, 1995; Wang, 2002; Yamada, 1993),
hence it is difficult to draw a firm conclusion about what constitutes a suitable
amount of training sessions. Logan & Pruitt (1995) state that long-term
training that occurs over several days or weeks, or ranges from 6 to 45
sessions is generally more characteristic of cross-language training studies
but a modal number seems to be around 15 sessions which are spread over
three weeks. Moreover, according to Iverson et al. (2012), five to ten sessions
of HVPT perceptual training tends to show the most improvement in
identification accuracy. Logan & Pruitt (1995) state that “the reason that the
duration of training does not typically exceed 15 sessions is more likely
because of practical considerations, such as problems in retaining subjects
and providing the infrastructure necessary for training over an extended
period of time” (p. 365). Also, it has been found that an increment in
performance would occur early in training and that subsequent improvements
would be smaller as a function of additional training. Several studies have
found that learners’ performance improved most during the first 10 training
sessions (Lively et al., 1993; Logan et al., 1991; Yamada, 1993). However,
Thomson & Derwing (2014, p. 11) state that finding an appropriate length of
training is related to the number of features targeted or the scope of
instruction and that global improvement in intelligibility and comprehensibility
requires weeks or even months of instruction. Hence, it is difficult to draw a

firm standard about what constitutes the right amount of training sessions.

Feedback

According to Logan & Pruitt (1995, p. 362), feedback is an important
element of training since it enables learners to determine whether what they
are doing is appropriate or not. If the feedback indicates that the learner is
responding adequately then the learner continues to respond in the same way
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as before. If the feedback indicates that the learner is not responding
appropriately, then the learner understands that they must modify their
response. The importance of feedback appears even more obvious for
learning L2 pronunciation, because many errors produced by L2 learners can
be attributed to unconscious interference phenomena from the L1 built-in
phonological representations (Flege, 1995). Immediate feedback is the most
frequently used method of providing feedback in perceptual training studies.
This immediate feedback allows learners to rehear the trial stimulus that was
incorrectly identified as well as giving an opportunity to hear that stimulus
associated with its correct category label (Logan & Pruitt, 1995, p. 363).

Assessment

According to Logan & Pruitt (1995) and Wong (2013), implementing
both a pre-test and a post-test is the most well-established evaluation
procedure to assess change in participants’ performance due to training.
Several studies have also included a control group as a comparison to see
the effect of training using more detailed comparisons. When a study also
investigates the transfer of perceptual learning to the production domain,
using acoustic measurements or native speakers’ judgements are also
commonly adopted. Additionally, according to Wang (2002), it is common to
also include generalisation tests to see whether perceptual learning has
transferred to sounds in new phonetic contexts or new talkers who were not
used during the training period. Some studies have also assessed long-term
retention by conducting a delayed post-test after the completion of training
(e.g., Lively et al., 1994; Wang, 1999; Yamada et al., 1996).

The following table presents a summary of previous HVPT perceptual

training studies:
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Table 2.1 Overview of HVPT perceptual training.

Study Research design Training Training Main findings
target duration

Logan et | - Six Japanese - Natural 15 - Improvement in

al. speakers. stimuli of sessions perception (+8%).

(1991) Pre/post-test of English /r/-// | (40 mins) - Transferred to new
perception. produced by | of 272 words and talkers.

No control group. | six talkers. trials over
three
weeks.

Lively et Nineteen - English /r/-/ | 15 Immediate improvement

al. Japanese I/. sessions in perception.

(1994) speakers. over three Improvement was
Pre/post-test of weeks. retained at the three-
perception. month stage but had
Three-month and gradually reduced by the
six-month 6-month test.
retention test.

Rochet 12 Mandarin - Synthetic Six Improvement in

(1995) speakers stimuli of sessions perception.
Pre/post-test of voiced and (30 mins). Perceptual learning was
perception and voiceless transferred to
production. contrasts of production.

No control group. | French
stops.

Yamada 23 Japanese - English /r/-/ | 45 Significant improvement

et al. speakers I/ produced sessions in perception.

(1996) (Trained: 11 and by five (30-40 The improvement
control: 12). talkers. mins) over generalised to new
Pre/post-test of two weeks. talkers and words.

perception and
production.
Generalisation
test.
Three-month and
six-month
retention test.

Perceptual learning was
transferred to
production.

The production
improvement was
maintained even after
three or six months.
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Study Research design Training Training Main findings
target duration
Bradlow | - 11 Japanese - 68 English/ | 45 - Improvement in
et al. speakers. r/-Nl/minimal sessions perception (+16%) and
(1997) - Pre/post-test of pairs by five (20-30 production.
perception and talkers. mins) over | - Perceptual learning was
production. three to generalised to new
- Generalisation four weeks. words and talkers.
test. - The improvement
- Three-month decreased after three
delayed post-test. months but was
comparable to post-test.
Wang et | - Eight American - Mandarin Eight - 21% improvement in
al. speakers. tones. sessions perception.
(1999) - Pre/post-test. - Natural (40 mins) - Improvement
- Generalisation stimuli by over two generalised to new
test. four talkers. | weeks. words and talkers.
- Six-month - Improvement was
retention test. retained after six
months.
Wang & | - 21 Mandarin and | - Three Two - Substantial improvement
Munro Cantonese English months in perceptual
(2004) speakers(Trained | vowels. (two to performance was
: 16 and control: - Synthetic three times observed.
5). and natural per week). [ - Transferred to new
- Pre/post-test. stimuli. contexts.
- Generalisation- - Improvement was
test. maintained in three-
- Three-month month retention test.
retention test.
- Participants could
control their own
training
schedules.
Lambach | - 34 Japanese - American Six - 16% improvement in
eretal. speakers. mid/low sessions perception.
(2005) vowels. (20 mins) - Production performance
over six also improved.
weeks.

22



Study Research design Training Training Main findings
target duration
Nobre- - 36 Brazilian - Six English | Three - Both group significantly
Oliveira learners of vowels. sessions. improved but there was
(2007) English (Trained: | - Natural and more improvement in the
29 and control: synthetic group who received
7). stimuli. synthetic stimuli.
- 15 trained with - Improvement
natural stimuli generalised to new
and 14 trained words and syllable
with synthetic structures.
stimuli. - Atransfer to production
was partially observed.
- Improvement was
maintained one month
after the training.
Iverson - 36 French - English Eight - An improvement in
et al. speakers. vowels sessions. perception and
(2012) - Pre/post-test of produced production was
perception and by eight observed.
production. British
- No control group. speakers.
- Natural
stimuli.
Thomson | - 26 Mandarin 10 English Eight - Learners improved their
(2012) speakers. vowels by 20 | sessions ability to identify the
- Pre/post-test. talkers. over three target contrasts.
- Generalisation- weeks. - An improvement was
test. maintained a month after
training.
Sadakat | - 30 Dutch - Japanese Five - HVPT led to superior
a& speakers. geminate- sessions. performance in
McQuee | - Every session singleton identification tests and
n (2013) following training, fricative better gegenralisation of
identification tests | contrast. learning than LVPT
were conducted. | - Natural and training.
- Generalisation synthesized
test. stimuli.

- Compare HVPT
and LVPT.
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Other training paradigms

Although HVPT perceptual training has been proven to be effective in
L2 speech learning, some studies have found that input variability makes
learning more difficult (e.g., Wade, Jongman, & Sereno, 2007) or showed no
learning outcome (e.g., lverson et al., 2005). The ultimate goal of training is to
produce as much improvement in performance as possible, hence, it is
necessary to look for some modifications of HVPT perceptual training or to
develop other effective training paradigms (lverson et al., 2005). Huensch
(2013, p. 179) also states that one issue with perceptual training relates to the
interest level of users. Participants in her research often commented on the
‘less-than-exciting” or “boring” nature of the perceptual training tasks. She
suggests overcoming this issue by using methods other than forced-choice
identification tasks. Moreover, recent perceptual training studies have
developed and advanced different training paradigms with an aim to present
new and encouraging tools that garner more beneficial outcomes for L2
learners. Samples of those modified paradigms are described below:

- A combination of perceptual training and production training (Aliaga-
Garcia & Mora, 2009; Delvaux, Huet, Piccaluga, & Harmegnies, 2013;
Wong, 2013). Aliaga-Garcia & Mora (2009) concluded that the approach
of combining both production and perception training is largely effective
in improving L2 production accuracy.

- Some studies compared the use of auditory input versus audiovisual
input on perceptual training, the results showed that the audiovisual
group gained greater improvements than the auditory group (Hardison,
2003; Hazan et al. 2005; Ortega-Llebaria, Faulkner, & Hazan, 2001).

Taken together, results from the studies described above suggest that
adult L2 learners possibly gain better learning if the perceptual training

paradigm is well modified to be more suitable for the target learners.
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2.4 An element of self-monitoring

According to Ingles (2011, p. 6), “self-monitoring” is defined as training
in which learners are able to listen critically to their own L2 productions and
this listening is then used to help learners focus their attention on the target
pronunciation features.

Some research suggests that L2 errors resulting in a foreign accent
occur because learners are not able to detect the difference between their
own productions and those of native speakers of the target language
(Colantoni, Steele, & Escudero, 2015; Dlaska & Krekeler, 2008). There is thus
a rising current that proposes that consciousness-, noticing- and self-
awareness-raising are important in Second Language Acquisition (e.g.,
Schmidt, 1990, 2001; Sharwood, 1981). Recently, a growing body of L2
speech studies are investigating the role of attention, examining the extent to
which self-monitoring can improve learners’ abilities in speech learning (e.g.,
Couper, 2011; Ingles, 2011; Nagamine, 2011; Sardegna, 2011). Some of the
L2 studies that have exploited the use of self-awareness instruction will be
introduced below.

Sardegna (2011) used the Covert Rehearsal Model?> (CRM) developed
by Dickerson (1989, 1994, 2000) using strategies such as “speech monitoring
(evaluating the accuracy and fluency of production)” and “comparing the
performance with other models (compare their own production to a recording
of the original text)” to instruct 38 learners of English from differing nations to
practice their ability to link sounds within words for 50 minutes three times a
week for four months. Results revealed that all participants showed short-term

and long-term improvements in linking, providing evidence in support of the

2 The Covert Rehearsal Model (Dickerson, 1989, 1994, 2000) is an approach designed to
teach learners how to self-direct their learning, or how to become their own teachers.
Teachers should teach students to empower students with strategic skills to self-monitor and
self-correct their own mistakes. CRM comprises six key components, namely: 1. Privacy 2.
Oral practice 3. Speech monitoring 4. Comparing performance with other models 5. Changing
performance to match the models 6. Practicing the changed performance until fluent.
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effectiveness of pronunciation instruction and supporting Dickerson’s claim in
favour of empowering students with explicit pronunciation rules that learners
can use to self-correct and self-monitor their own speech production.

Smith & Beckmann (2005) have also examined the technique, taking
learners through a series of steps including listening to and analysing their
own speech according to specific phonetic features, and then comparing their
pronunciation to that of a model using their own judgements as a guide - this
is labelled “noticing the gap®’. According to the study, this method proved to
be an effective technique for teaching pronunciation to advanced learners of
English and concluded that “noticing the gap” as part of self-analysis
facilitates improvement in pronunciation.

Couper (2003) created a pronunciation syllabus aimed at raising each
individual learners’ awareness of their difficulties with pronunciation and of the
main features of spoken English. One of the tasks featured in the
pronunciation syllabus is having students develop their ability to monitor their
own pronunciation. The participants were from different L1 background such
as Chinese, Korean, Japanese and Arabic. Participants were asked to record
themselves after listening to a model and then listen again and compare their
recording with that of the model. This task encouraged an increased
awareness of specific problems and emphasised the value of improving the
ability to self-monitor. The results of this study showed that all participants
made clear gains in pronunciation accuracy and, hence, these results support
the value of explicit attention to pronunciation in the classroom.

Apart from the studies described above, other prior studies have also
shown that noticing facilitates improvement in pronunciation (e.g., Derwing &
Munro, 2005; Smith & Beckmann, 2005). However, the use of a self-

3 “Noticing the gap” is a noticing technique first coined by Thornbury (1997). In this study this
“noticing the gap” is referred to the action that learners compare their own pronunciation with
the model pronunciation, using their analyses as a guide (Smith & Beckmann, 2005; Yule,
Hoffman, & Damico, 1987).
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monitoring strategy in L2 training studies has still received limited attention.
Next, training studies which have used self-monitoring will be presented.

Borden (1983) trained Korean speakers in the perception and
production of the English /r-I/ contrasts. Apart from training that included an
identification task, he also conducted an additional self-perception task that
consisted of asking subjects to listen to a taped model example and the
subjects’ own previously recorded sound and immediately ask them to judge
whether they agreed that their production matched that of the taped model or
not. The results of the study suggest that speakers make better self-
judgements when they monitor themselves, and improvements in self-
perception may be prerequisite to improvements in speech production.

Next, Hirano-Cook (2011) conducted six sessions of Japanese pitch
accent training on 31 American learners of Japanese. This training was
designed with the aim of raising American learners’ awareness of Japanese
pitch accents and improving their self-monitoring. The procedures employed
in this study were Peer Learning* and instructor feedback on participants’
productions. While Peer Learning was used in an attempt to practise
production, the reason instructor feedback was used was to improve learners’
self-monitoring skill. Regarding the instructor feedback, participants were
asked to pronounce the target words, then the instructor provided a correct
model. Participants were then asked to explain verbally how their
pronunciation differed from the model sounds. The results showed that the
participants were able to significantly improve their ability to perceive and
produce Japanese pitch accents through the training.

Taken together, a review of the studies above implies that a more
meaningful input of the target, brought about by raising learners’ attention
through a method such as self-monitoring, is likely to lead to learning (Wong,

2013, p. 33). Thus, it is clearly worth exploring whether exploiting self-

4 According to lIkeda & Tateoka (2007), Peer Learning is a method through which learners
cooperate with classmates to make significant contributions to what they learn.
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monitoring in HVPT perceptual training would aid better speech perceptual

learning.

2.5 Individual learning differences

Most L2 training studies concentrate on group performance and overall
training effects without investigating the individual differences that occur into
learning. However, recent studies suggest that taking individual differences
into consideration is an important part of determining the success of
perceptual training (e.g., Hattori, 2009; Lengeris & Hazan, 2010). Several L2
speech training studies have shown that the performance of individuals differs
considerably. While some learners are good at identifying non-native
contrasts, others perform less successfully, even when training and feedback
are provided (Bradlow, 2008; Bradlow et al., 1997; Hazan et al., 2005;
Lengeris, 2009; Pruitt, Strange, Polka, & Aguilar, 1990).

Bradlow et al. (1997) constituted a homogeneous L2 group in terms of
L1 background, age and experience with written and spoken English.
However, the pre-test performance in both perception and production varied
considerably across individuals. Moreover, although participants improved
significantly in both domains after undertaking perceptual training, the
improvement in perception and production did not significantly correlate with
individual participants. Hazan et al. (2005) also report a similarly uneven
outcome. They state that the differences in improvement of /r/-/I/ identification
scores originating from perceptual training ranged from -5% to 48% across
individuals. Similarly, the differences in improvement in production ranged
from -11% to 20% across individuals. Hanulikova, Deidu, Fang, Basnakova, &
Huettig (2012) have looked into individual-specific factors that may contribute
to differences in perceptual learning. They demonstrated how individual
differences in pre-training measurements of speech and language-learning
aptitudes interact with the design of training paradigms to the benefit or

detriment of learning outcomes. In particular, they found that high variability

28



perceptual training typically promoted learning among individuals with strong
perceptual abilities. Learners with weaker perceptual abilities were impaired
by high variability training relative to a low variability condition.

To summarise, there is strong evidence that large individual differences
in learning gains can be observed under laboratory training conditions. Among
learners with similar language backgrounds, some are able to perceive L2
sounds in adulthood, or to acquire them quickly through laboratory training,
while for others, learning to hear L2 sounds is more slow and effortful
(Golestani & Zatorre, 2009). Previous research has identified several factors
which may contribute to these variations in success in the acquisition of L2
speech, such as motivation, quality of training, amount of L2 input, socio-
psychological factors, personality, general intelligence, and age of acquisition
(Birdsong, 2006; Moyer, 1999; 2004). However, even at the onset of L2
speech acquisition, when several factors are controlled, large individual
differences are still often observed. The causes of these individual differences
are still unclear (Ellis, 2004). Moreover, according to Lengeris (2009, p. 7-16),
factors that are related to the learners’ backgrounds and that may affect
success in acquiring a second language can be assigned to three broad
categories: 1) factors concerned with the learners’ first or second language
experience such as age of L2 learning, relationship between the L1 and L2
sound inventories, length of residence in an L2-speaking environment and
amount of ongoing L1 use; 2) factors concerned with the learner’s language
aptitude such as phonological memory and working/short-term memory; 3)
factors concerned with the learner’s attitudes towards language learning such
as motivation.

As has been explained, there are many factors that influence L2
speech learning outcomes, it is, however, unclear as to what specific factors
determine these individual differences. Hence, taking individual difference

factors in speech learning into consideration and seeing how these factors
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relate to the degree of improvement may allow for the development of training

paradigms that will maximally benefit all learners.

2.6 Thai learners’ perception and production learning of

Japanese fricative and affricate contrasts

This section will briefly describe the phonetic features of fricatives and
affricates belonging to both Thai and Japanese, as well as reviewing previous
studies into the perception and production of Japanese fricatives and

affricates by Thai learners.

2.6.1 A comparison between Japanese and Thai fricative and

affricate inventories

In order to provide a clear comparison between the two languages,
Japanese and Thai fricatives and affricates are shown in Tables 2.2. and 2.3.

Table 2.2 Japanese fricative and affricate contrasts.

Labial | Alveolar | Alveolopalatal | Palatal Glottal
Fricative ¢ s z 6 2 c h
Affricate ts dz te dz

(Adapted from Vance, 2008; Labrune, 2012)

Table 2.3 Thai fricative and affricate contrasts.

Lab-dental

Alveolar

Post-alveolar

Glottal

Fricative

f

S

h

Affricate

te teh

(Adapted from Tingsabadh & Abramson, 1993)

Japanese has a larger inventory of fricatives and affricates in

comparison with Thai. Japanese comprises a set of seven voiceless and
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voiced fricatives, namely [, s, z, 6, 2, ¢, h] and four voiceless and voiced
affricates, namely [ts, dz, te, dz]. In Thai, however, there are just three
fricatives and two affricates with no voicing contrasts. That is, /f/ is labiodental,
/sl is articulated with the tip of the tongue making partial contact behind the
upper teeth; /h/ is glottal. For affricates, there are only two affricates in Thai
with aspiration contrasts, namely a voiceless aspirated post-alveolar affricate
[te"] and a voiceless post-alveolar affricate [tg]. As shown in the figures above,
Japanese distinguishes voiced and voiceless contrasts, but Thai distinguishes
between aspirated and unaspirated contrasts. Moreover, the [tg] sound of both
languages are transcribed with the same phonetic symbols, however, in terms
of articulation, the Japanese [tg] is said to be more posterior® than the Thai
[teh] and [tg] (Konishi, 2005; Trakantalerngsak, 2015).

The SLM model (Flege, 1995) makes predictions about the difficulty of
speech learning. The model distinguishes between “new” and “similar” sounds
and claims that the greatest difficulty for L2 learners can be expected in the
category of “similar” sounds, rather than “new” sounds. L2 learners will not
create a new phonetic category for sounds that are similar to L1 phonemes,
while for L2 sounds that do not exhibit a categorical overlap with L1
phonemes, a new category is created. For the charts above, if using IPA
labels as indicators of identical, similar or new phonetic properties, then the
Japanese sounds [(d)z, ts, (d)z] would be considered as “new” sounds for
Thai learners and easy to acquire since these sounds do not exist in Thai. In
contrast, [tg] is considered as a “similar’ sound (hence making it difficult to
acquire for Thai learners) since they share the same IPA labels in both
languages and Thai learners possibly assimilate the Japanese [tg] to their

Thai [tg] category.

5 The articulation of palato-alveolar is further forward than alveolo-palatal sounds (Ladefoged
& Maddieson, 1995).

31



2.6.2 Thai learners’ perception and production of Japanese

fricative and affricate contrasts

Previous studies have proved that Thai learners both distinguish and
produce Japanese fricative and affricate contrasts poorly. This section will
present previous studies that have examined the learning difficulties
presented by the Japanese fricative and affricate contrasts in perception and
production by Thai learners. The explanation will focus on [(d)z], [ts], [tg],
[(d)z] since these contrasts will be the main target of the current study and
they were proven to be the most problematic sounds to acquire for Thai
learners, as investigated in the pilot study to this research.

Table 2.4 illustrates the error patterns in both perception and
production made by Thai learners as reported in previous studies. An

explanation of error types by each contrast will be given.

[(d)z]

The Japanese [(d)z] is highly problematic for Thai learners because
there is no equivalent sound in the Thai sound system. (e.g., Higashi, 1986;
Kawano, 2014; Onishi, 1976; Sukegawa, 1993). The Japanese [(d)z] is
typically substituted with the voiceless sound [s]. This substitution is fully

consistent in most previous studies.

[ts]

It is commonly stated that [ts] presents a challenge and is one of the
most difficult sounds for many Japanese learners to produce (e.g., Yamakawa
et al., 2005). As shown in the table, Thai learners confuse [ts] most commonly
with the voiceless fricative [s], followed by the voiced [z]. Previous studies
report results from acoustic analysis that [ts] as uttered by Thai learners has
no burst spike in the beginning of the sound, which is a prominent acoustic
feature of an affricate sound, showing evidence that Thai learners substitute

the target sound with an [s] (Trakantalerngsak, 2015; Yamakawa et al., 2005).
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Table 2.4 Error patterns in perception and production made by Thai

learners of Japanese.

Japanese Error patterns

Error type for [(d)z]

Hiraiwa (2004), Kawano (2014),
[z] > [s] Onishi (1976), Sukegawa (1993),
Yamakawa et al. (2005).

Error type for [ts]

Hiraiwa (2004), Kawano (2014),
> [s] Onishi (1976), Sukegawa (1993),
Yamakawa et al. (2005).

[ts]
Hiraiwa (2004), Kawano (2014),
> [z] Sukegawa (1993), Yamakawa et
al. (2005).
Error type for [t¢]
> Thai [te] Onishi (1976), Sukegawa (1993).
[e] Hiraiwa (2004), Konishi (2005),
[te] » (initial position) Trakantalerngsak (2013).
Konishi (2005), Sukegawa (1993)
> [(d)z] Trakantalerngsak (2013),
(medival&final) Yamakawa et al. (2005).
Error type for [(d)2]
Kawano (2014) Konishi (2005),
> [te] Onishi (1976), Sukegawa (1993),
Trakantalerngsak (2013),
Yamakawa et al. (2005).
[(d)z] >

Thai [j] Onishi (1976), Sukegawa (1993),
Trakantalerngsak (2013).

> English [d3] Trakantalerngsak (2013).




[te]

Trakantalerngsak (2013)® found that both the perception and
production of [tg] is likely to be mistaken. Prior studies show that there is a
high possibility that Thai learners use the Thai [tg] to produce the Japanese
[te] (Konishi, 2005; Trakantalerngsak, 2013, 2015). They also suggest that
the Thai [tg] sounds stronger than the Japanese [tg] because the Thai [tg] is
articulated at a more frontal position than the Japanese [tg]. An acoustic
analysis of the place of articulation by Trakantalerngsak (2015) also shows
evidence that Thai learners produced [tg] with lower spectral peak location
values than Japanese native speakers, indicating that their place of

articulation occurs at a more frontal position than Japanese speakers.

[(d)z]

It has been reported in previous studies that Thai learners substitute
the Japanese [z] and [dz] with the Thai [te] and palatal approximant [j],
respectively (e.g., Onishi, 1976; Sukegawa, 1993). However, recent studies
have found only error patterns substituting in the English [d3], the Thai [tg] and
a sound in between [dz] and [tg] (Kawano, 2014; Trakantalerngsak, 2013).

6 Trakantalerngsak (2013) investigated the production and perception acquisition of the
Japanese sounds [g], [tg], [(d)z] by 30 Thai learners.
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Table 2.5 Conventions of errors that Thai learners follow when
perceiving the Japanese fricative and affricate contrasts
(Trakantalerngsak, 2012).

Target contrast Sound substitution

- mostly as Thai [tehi]
[ei] - as English [fi]
- as Japanese [gi]

- as Thai [tehi]
[tei] - as Thai [tei]
- as Japanese [tgi]

- as Thai [tei]
[(d)z] - as Thai [ji]
- as English [d3i]

Through conducting interviews Trakantalerngsak (2012) investigated
what rules or strategies Thai learners use to perceive the Japanese [gi], [tei]
and [(d)zi] contrasts. From the table, the majority of the results indicate that
Thai learners substitute voiced contrasts with unvoiced contrasts and they
tend to use their L1 to grasp the target sounds. The substitution rules from
this study are relatively similar to those reported in Table 2.4. Strategies used
to perceive target sounds vary between individuals but most Thai learners are
shown to follow similar patterns. The table shows that these perceptual-based
strategies result in inaccurate substitution errors.

To summarise, as described earlier, previous studies have shown that
Thai learners tend to substitute in their L1 sounds to perceive and produce the
Japanese sounds. It is for this reason that the present study aims to focus on
the four Japanese fricative and affricate contrasts [(d)z, ts, tg, (d)z] and hopes
to show that HVPT perceptual training can modify Thai learners’ perception to
enable them to more accurately identify Japanese fricative and affricate

contrasts.
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2.6.3 Pronunciation instruction of Japanese as a second language

While recent studies have indicated that Japanese pronunciation
instruction is necessary, unfortunately, very few studies have investigated
learners’ difficulties with Japanese pronunciation. Moreover, very few studies
have conducted any instruction to reduce problems, even though it has been
reported that learners do require and are eager to have more opportunities to
improve their pronunciation learning (e.g., Kawano & Ogawara, 2009;
Matsuzaki, 2001; Ogawara, 1998a,b). lkeda (2003, p. 89-90) explains the
need of CALL (Computer-Assisted Language Learning) in Japanese language
education and gives a concrete example of CALL teaching materials.
Concerning pronunciation teaching issues, he mentions that there is still a
lack of pronunciation teaching materials that can aid effective instruction in a
limited amount of time. The main purpose of developing CALL pronunciation
materials is to give an opportunity for learners to practice on their own as
much as possible, and to present functions such as minimal-pairs practice,
feedback and procedures that will help enhance motivation towards learning.
Also, inaccurate pronunciation might have been caused by either inaccurate
perception or the possibility that learners themselves do not realise their own
mistakes when producing L2 contrasts. Hence, it is necessary to promote self-
listening or self-monitoring to enable learners to evaluate themselves whether
their speech is accurate or not.

Methapisit (2014) detailed the current status and issues regarding
Japanese pronunciation teaching for native Thai learners of Japanese. The
study surveyed and investigated three main issues, which are 1)
consciousness towards pronunciation acquisition and learners’ self-evaluation
of their pronunciation ability, 2) pronunciation learning methods 3) teachers’
knowledge of pronunciation teaching. The results show that Thai learners
have a high need to improve their intelligibility in acquiring Japanese
pronunciation in order to sound less non-native and to better identify those

contrasts which do not exist in the Thai phonology system. More than 70% of
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learners reported that they do not feel confident with their Japanese
pronunciation and listening ability. Specifically, they reported that fricative,
affricate and voiced contrasts are the most problematic for them. Concerning
the method of pronunciation learning, the study reports that Thai learners
mainly receive pronunciation instruction through “practice in the classroom?”,
“practice through media8” and through “conversation practice with Japanese
native speakers”. Also, the study reports that many learners practice
shadowing to help improve their listening and production ability. Lastly, the
study proposes that instructors should inform learners about the importance of
pronunciation learning and present learning methods. It is necessary to
encourage learners to practice pronunciation by themselves since this might
yield better results in pronunciation learning than from receiving instruction
from a teacher alone.

Next, some Japanese textbooks and workbooks which are commonly
used for pronunciation® instruction will be reviewed.

Table 2.6 A review of textbooks containing Japanese pronunciation

instruction.

Textbook Main content

Japan Foundation (1978) An overview of the Japanese sound
system and explicit explanations of
pronunciation rules. Uses visual aids
such as illustrations of mouth and lips
during sound articulation.

7 “Practice in the classroom” refers to using audio sounds from textbooks for practice
(Methapisit, 2014).

8 "Practice through media” refers to practice by presenting real speech from TV dramas,
animations and music to practice pronunciation (Methapisit, 2014).

°® Pronunciation in the present study refers to both perception and production.
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Textbook

Main content

Tanaka & Kubozono (1999)

An overview of the Japanese sound
system focusing on theory and explicit
explanations of pronunciation rules.
Uses a few visual aids such as
illustrations of mouth and lips during
sound articulation. A few exercises are
provided.

Kawano, Tsukiji, Kushida, & Matsuzaki
(2004)

Contains practice focusing on Japanese
prosody.

Toda (2004)

Contains listening and production
practice covering Japanese vowels,
consonants, accent and intonations. A
handbook for Japanese sound
instruction is also provided.

Saito (2006, 2010)

Shadowing practice.

Japan Foundation (2009)

A detailed theory of the Japanese sound
system covering segmental and
suprasegmental features and explicit
explanations of pronunciation rules.

Nakagawa & Nakamura (2010)

Mainly focuses on listen and repeat
activities. Shadowing practice is also
given, focusing on Japanese prosody.

Yoshiki (2010)

Listening practice focusing on vowels
and consonants as well as shadowing
practice.

Akagi, Uchida, & Furuichi (2010)

Practice focusing on Japanese prosody.

Miyamoto & Osaki (2011)

Listening practice with a minimal pair
identification task focusing on vowels
and consonants.
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Textbook Main content

Intercultural Institue of Japan (2011) An overview of the Japanese sound
system and explicit explanations of
pronunciation rules and phonetic
transcriptions. Uses visual aids such as
illustrations of mouth and lips during
sound articulation. Some listening
exercises in each unit and shadowing
practice are provided.

Okubo, Kamiyama, Konishi, & Fukui Pronunciation activities focusing mainly
(2012) on shadowing practice.

Nakagawa, Kihara, Akagi, & Shinohara  Production practice focusing on
(2015) Japanese prosody.

Table 2.6 provides an overview of the content of textbooks and
workbooks focusing on the instruction of Japanese pronunciation. Some
textbooks focus on Japanese vowels and consonants (Miyamoto & Osaki,
2011) while other textbooks focus on Japanese prosody, such as elements
like accent or intonation (Nakagawa & Nakamura, 2010; Nakagawa et al.,
2015). Most textbooks provide a comprehensive introduction to Japanese
sounds. Some also speculate about learning difficulties for some specific
learners such Korean and English learners (Intercultural Institute of Japan,
2011). Moreover, some short identification task listening exercises are given in
some textbooks (Tanaka & Kubozono, 1999). However, it is clear that most
textbooks remain underdeveloped and ineffective. Explanations are still
limited to verbal indications which do not help learners put theory into practice
and do not serve to motivate learners. Even though some textbooks provide
listening exercises, the volume and range of task types are still very limited.
Some textbooks contain no pronunciation activities or exercise at all. It is
necessary to conclude that a variety of pronunciation task types in L2
textbooks is called for since a wide range of task types would benefit students
of varied learning styles (Derwing, Diepenbroek, & Foote, 2012). Based on
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the analysis of these textbooks, it is clear that most of the contents and
exercises are not designed to suit learners from different L1 backgrounds.
Moreover, most textbooks still lack any access to instant feedback and to a
variability of Japanese speakers (Miyamoto & Osaki, 2011). Feedback is
important since it enables learners to determine whether what they are doing
is appropriate or not. Recently, new techniques such as the use of
“shadowing” are frequently introduced to help with the instruction of Japanese
pronunciation (Saito, 2006, 2010; Okubo et al., 2012; Yoshiki, 2010).
However, Derwing & Munro (2015) state that “shadowing has been broadly
criticised for being boring and demotivating” (p.123).

After undertaking an examination of the relevant textbooks dealing with
Japanese pronunciation instruction, it is clear that there is still a lot that needs
to be developed since these textbooks have not sufficiently responded to
learners’ needs and do not motivate learners. Bowen (1972) states that
motivation is a powerful factor influencing the improvement of learners’
pronunciation. New and advanced tools such as web-based pronunciation
teaching or HVPT perceptual training that can control for individual differences
or different L1 backgrounds, provide instant feedback with more refined
functions and help enhance motivation towards learning would benefit
learners more. Derwing & Munro (2015) state that nowadays the advent of
advanced digital technologies has greatly expanded the possibilities for
pronunciation instruction. It is thereby necessary to adopt more effective and
approachable learning tools that can provide more convenient and higher
quality tools in pronunciation instruction. Moreover, the benefit of online-based
teaching is now doubly attractive because of its cost-saving, user-friendliness,
convenience and accessibility such that even learners in remote areas can

benefit from immediate success (Dewing & Munro, 2015; Huffman, 2011).
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2.7 Research overview, goals and questions

Based on the studies reviewed above, if L2 adult learners are given an
accurate and sufficient amount of L2 input, they will be able to acquire the
target sounds accurately. Previous studies have shown that perceptual
training using a high-variability method can successfully improve L2 learners’
perception and production with several L2 contrasts. However, as far as the
author of this study has found, none of the previous research undertaken has
tested the effects of HVPT perceptual training on Japanese fricative and
affricate contrasts by Thai learners, which have proved to be difficult and are
one of the most frequent errors made by Thai learners both in perception and
production. The ultimate goal of this study is to investigate the effects of HVPT
perceptual training on the perception and production of Japanese fricative and
affricate contrasts by Thai learners. Moreover, while the approach of this
perceptual training was based on previous research, it differs from earlier
work in that this study also investigated whether introducing a self-monitoring
task aimed at raising awareness in learning would yield better learning of the
target sounds. In other words, “standardised HVPT perceptual training” and “a
modified HVPT perceptual training including a self-monitoring task” are both
key aspects of the design of this study. The research questions of this study
are detailed below with the aim to contribute to the present understanding of
the value of HVPT perceptual training in the teaching and learning of L2
contrasts. To that end, the pre-test, post-test, generalisation-test and delayed
post-test conducted during the course of this study were conducted in order to
address the following issues:

1. This study adds to the growing literature on the use of HVPT perceptual
training by targeting particular Japanese fricative and affricate contrasts which
are known to be difficult to acquire among Thai learners of Japanese. As has
been examined by several previous studies, HVPT perceptual training can

improve the performance of L2 segmental identification, and the positive
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results garnered from those previous studies led to the idea that this training
could be modified to use with Thai learners of Japanese. The ultimate
purpose of this study is to investigate whether computer-based perceptual
training using an HVPT method is effective in leading to increased accuracy in

the perception of Japanese fricative and affricate contrasts by Thai learners.

2. With the aim of raising awareness in learning, this study will also adopt
perceptual training with a self-monitoring task. One group will receive a
course of standardised HVPT perceptual training with an identification task,
while the other group was designed to be trained with HVPT perceptual
training using an identification task as well as a self-monitoring task. The aim
is to see whether introducing the “self-monitoring” task will lead to greater
improvement in learning the target sounds. However, instead of aiming at
testing the efficacy of standardised HVPT perceptual training, rather, this
modification seeks to extend HVPT perceptual training’s potential in that self-

monitoring might possibly contribute to greater learning.

3. Some previous studies have indicated that perceptual training has lead to
an improvement in production despite no explicit production training having
been provided (Bradlow et al., 1997; Rochet, 1995). However, there has not
been a sufficient number of training studies which have investigated this
transfer to the production domain. Question three is to investigate more
thoroughly whether there is any transfer of perceptual learning to production.
If there is any improvement in production ability, it will provide evidence to
support the existence of a relationship between speech perception and

production.
4. Generalisation has often been used as a measure of the robustness of

perceptual learning (Lively et al., 1994; Hardison, 2004, Lacabex, Lecumberri,
& Cooke, 2009). This study also aims to investigate whether perceptual
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learning generalises to new words and new talkers that learners had not

encountered during training.

5. To see whether or not any perceptual learning gained from the training

would be retained for six months after training is over.

6. To provide empirical data about the relationship between L2 perception and

production.
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Table 2.7 Summary of objectives and hypotheses.

Issue Objectives Hypotheses Theoretical background

Perception To see whether the  HVPT perceptual Bradlow et al. (1997);
training given is training is effective in Lively, Logan et al.
effective in leading improving the (1993); Lively, Pisoni et
to increased identification of al. (1994); Lopez-Soto &
accuracy in Japanese fricative and  Kewley-Port, (2009);
perception. affricate contrasts. Wong (2013)

Production To see whether There will also be an Bradlow et al. (1997);

Generalisation

Long-term
effects

Comparing two
training types

The
relationship
between
perception and
production

there is a transfer of
perceptual learning
to the production
domain.

To see whether any
perceptual learning
gained from the
training is
generalised to new
words and new
speakers or not.

To see whether any
perceptual learning
gained can be
retained after the
training is over.

To investigate
whether introducing
a self-monitoring
task would lead to a
better learning
outcome.

To examine whether
there is a link
between perception
and production.

improvement in
production.

Generalisation to new
words and new talkers
will occur.

Any perceptual learning
will be retained in the
long-term memory of
participants.

Raising learners’
awareness by including
self-monitoring in the
training will yield
greater learning in
learners.

There will be a link
between these two
modalities. An
improvement in
perception will also
lead to a production
improvement.

Hazan et al. (2005);
Iverson & Evans (2009);
Nobre-Oliveira, (2007);
Rochet (1995)

Rochet (1995); Thomson
(2012); Wang (2002);
Wang & Munro (2004);
Wang (2008)

Wang (2008); Wang et al.
(1999); Wang & Munro
(2004); Yamada et al.
(1996)

Borden (1983); Hirano-
Cook (2011); Ingles
(2011); Sardegena (2011)

Bradlow et al. (1997);
Rochet (1995); Wang
(2003)
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Chapter 3
Research Methodology

3.1 Introduction

The main aim of the research experiment was to investigate the effect
of HVPT perceptual training on Japanese fricative and affricate contrast
learning by Thai learners of Japanese. In this chapter the research design and
procedures will be explained. It covers the details of the pre-test phase, the
nine-session HVPT perceptual training phase, the post-test phase, the
generalisation-test phase and a six-month delayed post-test phase.

3.2 Participants

A total of 38 native speakers of Thai (35 females and 3 males; mean
age = 21.5, range 18-32) participated in the experiment. Two participants
were then excluded because they were overqualified for the experiment as
their pre-test identification scores were greater than 85%1" (indicating that
they were near or at ceiling level and were unlikely to show further
improvement). Five participants dropped out due to conflicting schedules with
the long-term commitment of the experiment meaning that a total of 31
participants finished the experiment and these are the subjects that form the
basis for the eventual analysis of results. All participants spoke standard Thai
and they were all recruited and tested in Thailand. They were paid for their
participation. Their levels of Japanese proficiency varied widely at the pretest
phase and all were highly motivated to improve their Japanese listening and

pronunciation skill. They were informed that the experiment would involve a

10 The selection of participants was based on prior training studies (lverson et al., 2012).
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pre-test, training, a post-test and generalisation tests which would take place
over approximately 12 weeks. Thirty-one participants were randomly assigned
into trained groups (Trained Group A and Trained Group B) and a control
group according to their time availability; 11 served as controls and 20 as
trained participants in the two trained groups. All participants performed
similar pre/post tests, generalisation tests and delayed post-tests but only the
trained groups went through a nine-session course of HVPT perceptual
training. The 20 trained participants were divided into Trained Group A and
Trained Group B which differed in the training tasks conducted. None of the
participants reported having hearing problems. The participants’ information

and language background are detailed in Appendix A.

Table 3.1 Language background information.

Group Average years of learning Age
Control 5 21-26 (Mean=22)
Trained Group A 5.5 19-27 (Mean=21)
Trained Group B 6 19-32 (Mean=23)

Table 3.2 Number of participants.

Control Group Trained Group A Trained Group B
- 14 completed pre-test (3 - 13 completed pre-test (2 - 11 completed pre-test
dropped out) dropped out) (2 overqualified)
- No course of training - 11 subjects completed - 9 completed training,
- 11 completed post-test training, post-test and post-test and
and generalisation test generalisation test generalisation test
- 11 completed delayed - 11 completed delayed - 8 completed delayed
post-test post-test post-test
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3.3 Speech materials
Speech materials included: (a) Pre/post-test stimuli that were
presented to participants before and after the training; (b) training stimuli and

(c) generalisation-test stimuli.

3.3.1 Pre/post/delayed post-test stimuli

Thirty-two nonsense words'' of natural tokens consisting of Japanese
fricative and affricate contrasts and 14 fillers were used to create the pre-test
and post-test stimuli (listed in Appendix G). All words were presented in
isolation'2 in Hiragana's. Each word was made up of three moras and
contained either [z], [ts], [te], or [(d)z]'* in three possible positions: Initial (e.g.,
[teimama]); medial (e.g., [mazomal]); and final (e.g., [mazo:]). In the Japanese
language, all Japanese fricative and affricate contrasts apart from the alveolar
affricate [ts] are followed by a limited selection of phonetic environments [a, i,

w, e, o] as shown in Table 3.3, according to the phonotactics of the language.

Table 3.3 Target sounds and their phonetic environments.

Contrasts Phonetic environments

[(d)z] [Lal, [w],[e],[0]
[ts] [w]

11 Nonsense words were used to avoid the influence of lexical knowledge and due to the
limited availability of phonetically appropriate real words (Hazan et al., 2005; Huensch, 2013).

12 According to Colantoni et al. (2015), L2 perception experiments commonly include words in
isolation if researchers are interested in how accurately learners can recognise the words or
sounds. Thus, in this study words were presented in isolation.

13 All participants were familiar with reading Hiragana and so the Hiragana script was
considered to be appropriate for representing words to participants in this experiment.

14 A pilot study on perception and production of Japanese fricative and affricate contrasts by
eight Thai learners showed that [(d)z, ts, tg,(d)z] were proven to be the most difficult to
identify and produce among Japanese fricatives and affricates. [¢] was removed since most
participants were already near ceiling.
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Contrasts Phonetic environments
[te] [Lal, [Li], [_w], [_o]
[(d)z] [Lal, [Li], [_w], [_o]

All of the pre/post-test stimuli used in the tests were produced by a
male native speaker of Japanese (JS1) from Saitama prefecture who is also a
phonetician and who represents standard Japanese pronunciation. JS1 was
asked to read a list of words presented in Hiragana twice. The utterances
were recorded using a SONY PCM-D50 recorder and a RODE NT3
microphone with a sampling rate of 44.1 kHz. The recordings of the words
were then segmented into individual WAV files using Praat software (Boersma
& Weenink, 2012).

In order to measure the generalisation of improvements, another
perception test was conducted at the post-test phase and this perception test
used sounds uttered by a new talker (JS6). This test will be later referred to as
the first type of generalisation test. The recording procedure was same as
conducted with JS1.

Before using these stimuli to conduct the pre/post-test, the stimuli were
screened for intelligibility by five Japanese native speakers who were used as
a baseline group (See details about the Japanese baseline group in Appendix
D). To demonstrate reliability, all the test stimuli used in the pre-test were
identified with an accuracy of 99.38% (159/160) of correct identifications
among those five native Japanese speakers, indicating that the test stimuli

were appropriately representative of each sound tested.

3.3.2 Training stimuli

In order to develop a word list large enough to accommodate unique
training and to obtain a greater variability in training tokens, both real words

and nonsense words were used in the training. Seventy-two minimal pairs
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(which are detailed in Appendix H) served as training stimuli. The real words

were chosen from the Meikyo Kokugo Jiten dictionary (Kitahara, 2010).

Training stimuli were grouped into three pair sets: Set (D with “[(d)z] vs. [s]”,
Set @ with “[ts] vs. [s]", Set @ with “[te] vs. [(d)z]". For each of these

contrasts, two of the minimal pairs consisted of real-word vs. real-word pairs
while the other half were real-word vs. nonsense-word pairs. To best exploit
the high variability method, 1) four different native Japanese speakers (two
males and two females) as represented in Table 3.4 produced the training
stimuli; 2) a wide variety of different phonetic environments ([a, i, w, e, 0]) and
word locations were used (initial/medial/final). Before the training, the stimuli
were screened for intelligibility by the same five native speakers used in the
pre/post-test stimuli. All the stimuli used in the training were 100% accurately

identified by the five native Japanese speakers.

Table 3.4 Training talkers.

Talker Gender Age Hometown
JS1 M 50s Saitama
JS2 F 20s Nigata
JS3 M 20s Kobe
JS4 F 30s Osaka

3.3.3 Generalisation-test stimuli

The generalisation-test stimuli were 88 real words (64 target words and
24 fillers), selected from a word familiarity database by the NTT Database
series (Amano & Kondo, 2008) to assure the frequency of their use. All stimuli
were spoken in isolation. Stimuli with different levels of lexical familiarity were
used to see whether lexical familiarity might have an effect on their

identification ability. Lexical familiarity of stimuli starts from level one to seven
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(the higher the number, the higher the degree of familiarity) and was
controlled by a database. Words from level one and two were chosen to
create “a low lexical familiarity test” and words from level five to seven were

chosen to create “a high lexical familiarity test”. All words are presented in

Appendix I.
Table 3.5 Generalisation test design.
Low lexical familiarity test High lexical familiarity test
(level 1 to 2) (level 5 to 7)
1 By familiar talker (JS2) 1 By familiar talker (JS2)
2 By unfamiliar talker (JS5) 2 By unfamiliar talker (JS5)

As shown in Table 3.5, the stimuli were recorded by two Japanese
native speakers; JS2 (a Japanese female speaker also used in the training
session) and JS5 (a new talker whose voice was not used in the training and
pre/post-test) Later JS2 is referred to as the “familiar talker” and JS5 as the
‘unfamiliar talker” (See Appendix E for talker information). Before the
generalisation test, the stimuli were screened for intelligibility by the five native
speakers. All stimuli used in the generalisation test were 100% accurately
identified by the same five native Japanese speakers who identified the pre/

post-test and the training stimuli.

3.4 Procedures

The procedure consisted of a pre-test phase, a training phase, a post-
test phase and a generalisation test phase, which was conducted over
approximately 12 weeks. A delayed post-test was then conducted
approximately six months after the post-test. A more detailed explanation of

each phase is given below. The pre-test, post-test and generalisation-test
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phases were administered individually in a quiet room. The perceptual training

and a delayed post-test phase were both completed online.

Table 3.6 Research experiment design.

Experiment Mode Tasks Participants
phase
- Identification tasks (no | - Trained Group A (11)
Perception | feedback) - Trained Group B (9)
- Stimuli: 32 nonsense - Control Group (11)
Pre-test words in Hiragana
- Reading-aloud task - Trained Group A (11)
Production | - Stimuli: 32 nonsense - Trained Group B (9)
words in Hiragana - Control Group (11)

- Identification tasks with
immediate feedback

Type 1 - Stimuli: 480 nonsense | - Trained Group A (11)
and real words in

Hiragana
Training - Identification tasks with
(9 sessions) immediate feedback
- Discrimination tasks
Type 2 (self-monitoring) - Trained Group B (9)

- Stimuli: 480 nonsense
and real words in

Hiragana
Test 1: Same as - Trained Group A (11)
perception pre-test - Trained Group B (9)
- Control Group (11)
Perception

Test 2: Same as

Post-test perception pre-test but - Trained Group A (11)
tokens were produced - Trained Group B (9)
by an unfamiliar talker
(JS6)
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Experiment Mode Tasks Participants
phase
Same as pre-test - Trained Group A (11)
Production - Trained Group B (9)
- Control Group (11)
- Identification tasks (no
feedback)
Generalisation - Two tests (High - Trained Group A (11)
test Perception | familiarity and Low - Trained Group B (9)
familiarity uttered by - Control Group (11)
familiar talker and
unfamiliar talker)
Delayed post- Same as perception pre/ | - Trained Group A (11)
test Perception | post-test - Trained Group B (8)
(6-month) - Control Group (11)

3.4.1 Pre-test phase

All participants (the control group, Trained Group A and Trained Group
B) were asked to complete a brief language background questionnaire and a
consent form (Appendix B) and then to perform the pre-test. The pre-test
consisted of a perception test and a production test. They were given a
printed paper with clear instructions. They were asked to perform an
identification task included in the perception test, followed by the production
test. The completion of the perception test and the production test took
approximately 15 to 20 minutes altogether.

Participants assigned to the control group were informed that they
would be asked to take a test again in about 12 weeks time. Participants who
were assigned to the trained groups were given a sheet of paper which
detailed the training schedule and instructions.

The pre-test procedures are described in more detail below.
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Table 3.7 Pre-test details.

Pre-test phase

Perception pre-test Production pre-test

Participants identified the consonants  Participants recorded the target words
from two-alternative forced-choices of which were used in the perception test.
three minimal pairs ([(d)z]-[s], [ts]-[s],

[te]-{(d)Z]).

Perception Test

The perception test took the form of a two-alternative forced-choice
identification task. In the perception test, 32 target sounds and 14 fillers were
presented in isolation, all arranged in random order. The pre-test and the
post-test included a total of 46 trials. All stimuli were produced by a male
native speaker of Japanese (JS1). The word list used is shown in Appendix G.
Participants were presented with minimal pairs and they were told that they
were going to listen to some Japanese words and, after hearing each word,
their task was to identify the word that they had heard by circling it on the
answer sheet. The two-alternative forced-choices available formed a minimal

pair relating to the target word token (e.g., after hearing “D1a(C” the

participants were asked to identify it as “974a(C” or “D1a(C”). The reason that

these particular minimal pairs ([ts] vs. [s], [(d)z] vs. [s], [te] vs. [(d)z]) were
chosen as the multiple choices is because these pairs of sounds, in particular,
present a problem for Thai learners of Japanese (Konishi, 2005;
Trakantalerngsak, 2013; Yamakawa et al., 2005). They received no feedback
and were not able to replay the stimulus. Test stimuli were presented through
Sennheiser headphones connected to a laptop in a quiet room. The

perception test lasted about five to seven minutes.
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Production Test

The production test was completed after the perception test. It
consisted of a reading-aloud task'. All participants were given a list of the
words that had been heard in the perception test and asked to read the 42
stimuli out loud twice. The productions were recorded in a quiet room using a
SONY PCM-D50 recorder and a RODE NT3 microphone at 44.1 kHz. The
participants recorded all 42 tokens in one session and were allowed a short
rest after every nine tokens. They could also pause and resume recording at
their own pace. The production test took about five to ten minutes in total. The
recordings were conducted separately, participant by participant. Because the
Trained Group B participants will later conduct a self-monitoring task during
the training, after the production test they were asked to stay five to ten

minutes more to record training stimuli which will be used in the training task.

15 According to Thomson & Derwing (2014), “reading-aloud tasks were by far the most
common assessment method of L2 pronunciation studies” (p. 6).
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3.4.2 Training phase

The details below will summarise the training procedures.

Table 3.8 Training details.

Training Phase

Control Trained Group A Trained Group B

No training Participants identified the word they heard from two-
alternative forced choices with immediate feedback.

Participants compared
their own pronunciation to
native Japanese speaker
sounds to see whether
they are same or not with
immediate feedback.

There were nine'® sessions of HVPT perceptual training. The training
phase took place approximately four weeks after the pre-test phase. The
training was conducted using a computer program which was designed by the
research author and coded by a professional programmer. The participants of
Trained Groups A and B were instructed to complete the training online at the
following website “http.//128.199.227.231/perceptual’’’. Prior to the first

session of training, the participants were given a username and password to

login to their own accounts so that their work progress could be verified and it
could be determined whether they had completed all sessions or not. When

they logged into the site, a welcome screen appeared showing them which

16 According to Iverson et al. (2012, p. 145-1486), five to ten sessions of high-variability training
tends to improve the identification of the L2 contrasts and improvement are retained for a
significant time.

7 Due to the server renting service, the site was activate until March, 2016. After that only the
researcher could use through by her personal computer.
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http://128.199.227.231/perceptual

sessions they had left to complete and how many sessions they had already
completed, as presented in Figure 3.1 and 3.2. Instructions given in the

training were either in Thai or English but the target words were presented in

Hiragana script.

000 < [im} tanporns-macl book-pro.local ¢ L Al O | [

Please enter your username

*Please contact XXX for username

Username

Password

Figure 3.1 A screenshot from the opening page of the training site

(“http://128.199.227.231/perceptual’).
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http://128.199.227.231/perceptual

000 < [am} tanporns-macbook-pro.local Y [ U] g | [

Welcome postl

Test group : A

Session : 1

Confirm Incorrect user

Figure 3.2 A screenshot of the second page shown after logging in.

An identification task'® consisting of two-alternative forced-choices was
mainly adopted in the training. The objective of the experiment was to
investigate whether the effect of one condition on one group lead to better
learning with than effect of a different condition on the other group. Therefore,
20 participants were divided into two groups; Trained Group A (n=11) and
Trained Group B (n=9). In Trained Group A, participants were trained using
only a two-alternative, forced-choice identification task. In Trained Group B,
participants were trained using a two-alternative, forced-choice identification
task and an AX' discrimination task (self-monitoring task) which was
conducted only in sessions one to six. The procedures of each task will be
described in detail later below. In order to balance exposure to stimuli across

groups, while Trained Group B participants received eight tokens of self-

18 A forced-choice identification task is widely used in the training studies since there is an
evidence that it encourages learners to classify a new contrast into categories and develop
phonetic categories (e.g. Bradlow et al., 1997; Jamieson & Morosan, 1986, 1989; Huensch,
2013).

9 In an AX discrimination task, listeners are presented with two sounds and have to decide
whether they are the ‘same’ or ‘different’ (Colantoni et al., 2015).
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auditory recordings, Trained Group A participants were also presented with an
identification task consisting of eight tokens produced by Japanese speakers.
Both Trained Group A and Trained Group B participated in nine sessions of
training. The procedure for the training sessions was identical to the
procedure described for the pre/post-test sessions, except that participants

received feedback during their training sessions.

A o A Ya ¥ Yn o v A A o
auaenmNMu lagu Mmuazlaguasans luines 1 a5

Figure 3.3 Experimental interface for the two-alternative forced-choice
identification task showing the two alternatives, [mazwma] and

[maswmal.
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Q

| v
lignos

i

witoils s oililida

Figure 3.4 A screenshot from a training session showing an incorrect

answer has been selected.
heosae =

c ‘ \/Q Search

- - —
dun 1

@r @ 128.199.227.231/perceptual/mondaiTestA.php

tdsnAaNnulasy nueslasuidsennludl
WNEN 1 ATY

Figure 3.5 A screenshot from a training session showing how feedback
is provided after a selection has been made. The dark green button

shows the correct answer whereas the red button is incorrect.
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In the identification task, all trained participants listened to isolated
target word tokens and were then asked to identify each word they heard by
clicking a button on a computer screen. The two choices available formed a

minimal pair relating to the target word token (e.g., “£9 % [mazwma]’;

identify as “&£ 9" & [mazwma)” or “& 9" &% [maswma]’) as shown in Figure 3.3.

Immediate feedback?® was presented using text displays of “Correct” or
“Incorrect” as shown in Figure 3.4. In addition, the correct response was then
highlighted in green and the incorrect response was highlighted in red. When
the answer was incorrect another window appeared automatically and
participants were prompted to listen to the correct and incorrect stimulus for a
maximum of three times each, or to proceed to the next trial.

In the AX discrimination task or self-monitoring task (performed only by
Trained Group B), participants listened to native Japanese model speech and
their own recorded utterances. They then responded as to whether those
sounds were the “same” or “different”. As soon as they pressed the button, an
immediate feedback message was presented using text displays. In this task,
there were no “right” or “wrong” answers but they were presented feedback on
how many degrees from nativeness their productions were, as judged by two
native Japanese speakers (R1 and R3, See details in Appendix F) as shown
in Figure 3.6. There were three degrees of feedback as judged by two native
Japanese speakers as follows; 1) if two Japanese speakers judged that the
Thai learners’ production was accurate then the feedback would be “100%
native like”; 2) if only one speaker judged that the production was accurate
then feedback of “50% native like” was given; 3) if both of the Japanese
speakers judged the target production as wrong then the feedback would be
‘0% native like”. Through this task, it is hoped that Trained Group B

20 Immediate feedback is information about whether the subject’s response was correct or
incorrect and is the most frequently used type of feedback in the training research (Logan et
al., 1991; Logan & Pruitt, 1995).
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participants will be able to notice the differences between their own production

and that of the model native speaker.

000 < im] tanporns-macbook-pro.local ¢ o M a

nnmsisziiv @eamundeaudilu 100 %

Figure 3.6 A screenshot from a training session wherein feedback is

provided during the discrimination task.

For both training tasks, there was no time limit given to participants to
input their responses. For sessions one to six, 56 tokens were presented to
the participants during each session of training. Following this, during
sessions seven, eight and nine, 48 tokens were presented, giving a total of
480 tokens for the nine training sessions. At the end of each session, their
total percentage scores of accuracy were shown in order for them to keep
track of their training progress. The training sessions took approximately 15 to
20 minutes, with two subject-controlled breaks between blocks. By the end of
the session, the program automatically provided the participants’ accuracy
score given as a percentage on the screen. Participants were instructed to
wear headphones during their sessions and complete all the training sessions

in a quiet environment. The nine training sessions took place over three to
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four weeks. Each participant performed three sessions per week. Their

sessions were scheduled to occur within a three-day time limit. For example,

session one was due to be made available to participants during the period of

25th to 27th of May, 2015.
The table below provides a summary of the training procedures.

Table 3.9 Nine-session training contents.

Contents
Session
Trained Group A Trained Group B

1 Part 1: 48 tokens of [(d)z] vs. [s] Part 1: 48 tokens of [(d)z] vs. [s]
contrast by JS1 and JS2 contrast by JS1 and JS2
Part 2. 8 tokens of [(d)z] vs. [s] Part 2: 8 tokens of self-monitoring
contrast produced by JS1 on [(d)z] vs. [s] contrasts
(56 tokens in total) (56 tokens in total)

2 Part 1: 48 tokens of [ts] vs. [s] Part 1: 48 tokens of [ts] vs. [s]
contrast by JS3 and JS4 contrast by JS3 and JS4
Part 2: 8 tokens of [ts] vs. [s] Part 2: 8 tokens of self-monitoring
contrast produced by JS3 on [ts] vs. [s] contrasts
(56 tokens in total) (56 tokens in total)

3 Part 1: 48 tokens of [tg] vs. [(d)z] | Part 1: 48 tokens of [tg] vs. [(d)z]
contrast by JS1 and JS2 contrast by JS1 and JS2
Part 2: 8 tokens of [tg] vs. [(d)z] Part 2: 8 tokens of self-monitoring
contrast produced by JS2 on [tg] vs. [(d)z] contrasts
(56 tokens in total) (56 tokens in total)

4 Part 1: 48 tokens of [(d)z] vs. [s] Part 1: 48 tokens of [(d)z] vs. [s]
contrast by JS3 and JS4 contrast by JS3 and JS4
Part 2: 8 tokens of [(d)z] vs. [s] Part 2: 8 tokens of self-monitoring
contrast produced by JS4 on [(d)z] vs. [s] contrasts (56
(56 tokens in total) tokens in total)

62



Contents
Session
Trained Group A Trained Group B

5 Part 1: 48 tokens of [ts] vs. [s] Part 1: 48 tokens of [ts] vs. [s]
contrast by JS1 and JS2 contrast by JS1 and JS2
Part 2: 8 tokens of [ts] vs. [s] Part 2: 8 tokens of self-monitoring
contrast produced by JS1 on [ts] vs. [s] contrasts
(56 tokens in total) (56 tokens in total)

6 Part 1: [te] vs. [(d)z] contrast by Part 1: [te] vs. [(d)z] contrast by
JS3 and JS4 JS3 and JS4
Part 2: 8 tokens of [tg] vs. [(d)z] Part 2: 8 tokens of self-monitoring
contrast produced by JS3 on [tg] vs. [(d)z] contrasts
(56 tokens in total) (56 tokens in total)

7 48 tokens of [(d)z] vs. [s] contrast | 48 tokens of [(d)z] vs. [s] contrast
produced by JS1, JS2, JS3 and produced by JS1, JS2, JS3 and
JS4 JS4
(48 tokens in total) (48 tokens in total)

8 48 tokens of [ts] vs. [s] contrast 48 tokens of [ts] vs. [s] contrast
produced by JS1, JS2, JS3 and produced by JS1, JS2, JS3 and
JS4 JS4
(48 tokens in total) (48 tokens in total)

9 48 tokens of [tg] vs. [(d)z] contrast | 48 tokens of [tg] vs. [(d)z] contrast
produced by JS1, JS2, JS3 and produced by JS1, JS2, JS3 and
JS4 JS4
(48 tokens in total) (48 tokens in total)

3.4.3 Post-test phase

Immediately after the training was completed, the 31 participants were
told to perform a post-test. The details of the post-test were identical to the
pre-test. The pre-test and the post-test were conducted with a 12-week
interval in between. To see whether generalisation of improvements to new

talkers had taken place, two perception tests were conducted in the post-test
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phase (the first test was uttered by a familiar talker (JS1) and the second test

uttered by an unfamiliar talker (JS6)).

Table 3.10 Post-test details

Post-test phase

Perception post-test Production post-test

Two perception tests identical to the pre- Identical to production pre-test
test (one utilised tokens produced by a

familiar talker (JS1) whereas the other

used tokens produced by an unfamiliar

talker(JS6)).

3.4.4 Generalisation test phase

After the completion of the post-test, both of the trained groups and the
control group were presented with two additional tests of generalisation (this
will be referred to as the second type of generalisation test), which included
new words not used in the training uttered by an old talker and a new talker, to
see whether the effects of perceptual training had been generalised to new
words and new talkers.

The generalisation stimuli were recorded by two Japanese native
speakers; JS2 (a Japanese female speaker used in the training) and JS5 (a
new talker) - later JS2 is referred to as “familiar talker” and JS5 as “unfamiliar
talker”. The materials were recorded on a SONY PCM-D50 recorder and a
RODE NT3 microphone at 44.1 kHz.

There were two tests included in the second type of generalisation test;
a “high lexical familiarity test” and a “low lexical familiarity test”. In the high
lexical familiarity test, all participants from the trained groups and the control
group heard 88 tokens (32 target words X 2 talkers + 24 fillers) which were
produced by a familiar talker and an unfamiliar talker. For the low lexical

familiarity test, the participants were given 88 tokens (32 target words X 2
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talkers + 24 fillers). All words used in the generalisation tests had not
appeared either in the pre-test/post-test phases nor in the training phase. The
procedures followed for the generalisation tests were the same as those

administered in the perception test of the pre and post-tests.

3.4.5 Delayed post-test phase

In order to assess the retention of the improvement gained from the
training, six months after the completion of the post-test a delayed post-test
was conducted. Due to the difficulty in scheduling meetings with some
participants, one participant from Trained Group B was omitted from the
delayed post-test. The details and procedures of the delayed post-test were
identical to the pre-test and post-test. However, only a perception test was
performed in this phase. The delayed post-test was conducted on the internet
using a Google form (https://docs.google.com/forms/d/
19fR3tRdg5DZa8V_mjAB6EdWIHVbesK8-eGLGbIWTpHY/viewform?
embedded=true).

3.5 Analysis method

Perception test

The results of the pre-test and post-test were compared to assess the
effects of HVPT perceptual training. Perceptual accuracy was assessed
through an analysis of participants’ mean percentage of correct identification
scores. First, the mean average of correct identification scores of the pre-test
and the post-test for each group were analysed by conducting a paired
sample t-test. The results of the t-test analysis showed whether each group
made a significant improvement in their perception from pre-test to post-test.
Next, a further analysis of covariance (ANCOVA) was carried out to see
whether there was a significant difference in the post-test across groups after

controlling for the effect of pre-test scores.

65


https://docs.google.com/forms/d/1gfR3tRdg5DZa8V_mjAB6EdWIHVbesK8-eGLGb9WTpHY/viewform?embedded=true

Production test

Production accuracy was assessed through the identification
judgements of five Japanese native speakers (see details in Appendix F) and
then through goodness evaluation ratings. The purpose of the identification
judgements and goodness ratings was to investigate whether Japanese
native listeners could correctly identify the target sounds and whether
intelligibility and pronunciation improved as a result of the HVPT perceptual
training. All the raters reported having normal hearing. The method of the
identification accuracy evaluation was based on prior training research
(Bradlow, Akahane-Yamada et al., 1997; Bradlow, Pisoni et al., 1999) and
similar to the identification task which Thai learners completed in the
perception test. The same statistical analyses were made for both
identification judgements and goodness ratings with the same purposes in
mind.

The identification task was conducted to see whether Thai learners had
accurately produced the target sounds. Five native Japanese raters heard a
word produced by Thai learners, then they indicated the word they had heard
by identifying the word from one of two choices (similar to the perception task
that the Thai learners completed). They were instructed to pay attention to the
target contrasts while assessing the words they heard. In some cases that
raters could not identify the sounds from the two choices, those productions
were considered to be inaccurate. All raters were presented with the pre-test
and post-test utterances from the production test, resulting in 1,984 tokens (2
tests x 32 words x 31 Thai learners = 1984 tokens). Raters could listen to the
word as much as they needed to. Raters carried out the task one by one in a
quiet room and each rating session lasted about three hours in total. Here,
Kendall's Coefficient of Concordance was performed to see whether all five
raters identified participants’ productions reliably and consistently or not.

The purpose of the goodness rating evaluation was to investigate
whether intelligibility and pronunciation improved as a result of perceptual
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training. The procedure of the goodness rating evaluation task was based on
prior L2 research (e.g., Hazan & Sennema, 2007; Hirano-Cook, 2011;
Southwood & Flege, 1999). The rating procedure was explained in detail to all
raters to make sure that they understood the task. The five native Japanese
raters2! rated the consonants in terms of how good an exemplar of the
intended consonants they were. They were instructed to pay attention to
target contrasts only, while assessing the words they heard. Five raters rated
each word on a Likert 5-point scale®?. ‘1’ represented a poor exemplar of the
target consonant or “heavily accented or not Japanese native-like”, ‘5’
represented a good, Japanese-sounding attempt or “native-like or not
accented at all”. All raters were presented with the pre-test and post-test
utterances from the production test, resulting in 1,984 tokens (2 tests x 32
words x 31 participants = 1984 tokens). Raters could hear the word as much
as they needed to. The rating task was performed individually in a quiet room
and lasted about three hours in total.

Both evaluation tasks were performed by participants in isolation
using Sennheiser headphones on a laptop in a quiet room, which took

approximately six hours in total.

3.6 Questionnaire and follow-up interview

Individual questionnaires and follow-up interviews were conducted with

each of the participants after they finished the generalisation tests. The

21 Recent research found no significant difference between experienced raters and
inexperienced raters. Both experienced and inexperienced raters provided reliable L2
comprehensibility, accentedness and fluency judgements on ratings (Bongaerts et al., 1997;
Derwing, Rossiter, Munro, & Thomson, 2004; Isaacs & Thomson, 2013). In this study, four
inexperienced and one experienced raters were used to judge Thai learners’ productions.

22 Although over the past several decades a few empirical studies have suggested that 9-
point rating scales are more practical, usable across contexts and sufficiently reliable for L2
pronunciation research purposes, recent research has shown that raters have difficulty
managing 9-point scales. Also Isaacs & Thomson’s (2013) study shows there is no different
significance between 5-point scales’ and 9-point scales’ efficacy. Hence, the 5-point rating
scale was used in this study.
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questionnaires were intended to investigate the attitude of trained participants
toward the perceptual training. The questionnaire questions were given as
detailed in Appendix J. Each participant was asked to comment on areas of
difficulty for them regarding the perception and production of Japanese
fricative and affricate contrasts. They were also asked for overall comments

on the training procedure.
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Chapter 4 Results

4.1 Introduction

In this study, the HVPT perceptual training, which has proven effective
in yielding perceptual improvements in L2 learners of a different languages in
previous studies, was carried out on Thai learners of Japanese with the aim of
focusing on Japanese fricative and affricate contrasts. This chapter will
provide evidence to answer the research questions as described below.
Results will be presented, beginning with the perception test results, followed
by the generalisation test results, the delayed post-test results and ending
with the production test results. In addition, the chapter will present the results
of the correlation between perception and production and will end with the
results of a questionnaire which participants were asked to undertake This
study was designed to answer the following specific research questions and

purposes.

Research questions and purposes

Perception

1. Can HVPT perceptual training of Japanese fricative and affricate
contrasts improve Thai learners’ identification accuracy of Japanese fricative
and affricate contrasts?

2. If an improvement occurs, will there be a difference in learning
between the trained groups and the untrained group? And furthermore, will
there be a difference between the trained group which received standardised
HVPT perceptual training and the group which received modified HVPT
perceptual training and also undertook a self-monitoring task?

3. To investigate whether the degree of improvement varies across

different contrasts.
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4. To investigate whether participants in this study improve to an equal
extent or whether there is a variance in the degree of improvement between

individuals?

Generalisation

1. Does the perceptual learning gained from perceptual training of
Japanese fricative and affricate contrasts enable the generalisation of
improvements to new words and new talkers?

2. Will lexical familiarity have an effect on the generalisation test? That
is, will words of differing lexical familiarity be generalisable to the same

extent?

Delayed Post-Test
1. Will improvements in perception gained from the perceptual training
be retained six months after the training has been completed?

Production

1. Can the HVPT perceptual learning gained from perceptual training of
Japanese fricative and affricate contrasts be transferred to production in terms
of increased production accuracy scores?

2. If an improvement occurs, will there be a difference in learning effect
between the trained groups and the untrained group; and furthermore, the
group which received standardised HVPT perceptual training and the modified
HVPT perceptual training group who also received the self-monitoring task?

3. To investigate whether the degree of improvement will vary between
contrasts.

4. To investigate whether participants in this study improve to an equal
extent or is there is a differing degree of improvement seen between

individuals?
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Experiment phase

The relationship between perception and production

1. Is there a correlation between improvements in the perception and
production of Japanese fricative and affricate contrasts before and after the
training?

2. Are individual gains in perception related to production?

4.2 Perception results

4.2.1 Overall pre-test and post-test performance

The first question which will be addressed in the research experiment
concerns the effects of the HVPT method of perceptual training and whether it
can lead to increased accuracy in the perception of Japanese fricative and
affricate contrasts.

The identification performance of the two trained groups, along with the
control group, was assessed before and after the four-week period of HVPT
perceptual training using two-alternative forced-choice identification task
perception tests. The aim was to see whether or not there was a significant
improvement from pre-test to post-test in each group, and whether the trained

groups’ identification accuracies were significantly higher than the untrained
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group or not. First, the overall perception results of pre-test and post-test

scores for each group are presented in Figure 4.1.

Figure 4.1 Mean percentage of correct identification scores in Japanese
fricative and affricate contrasts by Control group, Trained Group A and

Trained Group B.

The mean percentage of correct identification scores for the pre-test
and the post-test for each group for all four target consonants are displayed in
Figure 4.1. For the control group, the mean percentage of correct
identification scores for the pre-test was 63% and 69% for the post-test. For
Trained Group A, the mean identification scores increased from an average of
67% for the pre-test to 79% for the post-test. Lastly, for Trained Group B, the
mean identification scores increased from 71% at the time of the pre-test to
87% at the post-test.

Next, in order to get a better idea of the effects of the training, a paired
samples t-test was performed to examine whether there was a significant
change from pre-test to post-test in each group. The results of this analysis
indicated that the average post-test scores across the three groups were
significantly higher than the average of the pre-test scores. A significant
improvement of +6% was found in the control group (t=2.316, p<.05); +12% in
Trained Group A (t=3.510, p<.001); and +16% in Trained Group B ({=5.161,
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p<.001). The highest improvement was observed in Trained Group B, followed
by Trained Group A and then lastly the control group. These results show that
the post-test identification performance of all groups improved significantly
from the pre-test period, indicating that all participants (including the untrained
participants) were able to identify the target contrasts in the post-test to a
degree that was more significantly accurate than at the time of the pre-test.

A lack of time and limited numbers of participants made it difficult to
strictly control the participants’ proficiency level. As can be seen from the
results displayed in the figure above, there seems to be a difference in
average pre-test scores among each group. In order to thus investigate
whether there was a significant difference among groups, a one-way ANOVA
was conducted. The result of this analysis revealed that there was no
significant difference between the control group, Trained Group A and Trained
Group B [F=1.242, p>.05]. This result suggests that the perception
performance of the three groups did not differ significantly prior to training and
that other differences found among the three groups at the time of the post-
test can be attributed to training.

Next, to further explore whether the mean identification accuracy of
post-test scores differed in each group or not, an ANCOVA?® was performed
using the pre-test score as the independent variable, differing groups and
sounds as the factor and the post-test as the dependent variable. This
analysis revealed that group had a significant effect on the average post-test
score after controlling the effect of the pre-test [F(2,117)=9.634, p<.001] and a
significant effect on sound [F(3,117)=2.732, p<.05]. In other words, the post-
test identification accuracy scores were significantly different across the three
groups and the identification accuracy scores of each four contrasts were not

equivalent. Since all groups did not perform equally in identifying the target

28 An analysis of covariance (ANCOVA) on post-test scores, with pre-test scores as co-variate
usually provides a more appropriate and informative analysis for pre-test/post-test studies
(Dugard & Todman, 1995).
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sounds, follow-up Scheffe multiple comparisons were further performed to see
which groups showed a difference in identification performance at the post-
test. The results showed that there was a significant difference between the
control group and Trained Group A [p<.05]; the control group and Trained
Group B [p<.001]; but not between Trained Group A and Trained Group B [p>.
05]. These results indicate that post-test identification accuracy scores of the
trained groups were equal and, after the training, both of the two trained
groups significantly outperformed the control group when identifying Japanese
fricative and affricate contrasts (control group: 69%, Trained Group A: 79%;
Trained Group B: 87%).

100
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© 80 83
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® 70 =
2 69 7
‘g 60
S
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[(d)z] [ts] [te] [(d)z]
Contrast

Figure 4.2 Mean percentage of correct identification scores of Japanese
fricative and affricate contrasts as classified by contrasts at the post-

test.

Next, since sound was also found to have a significant effect in the
ANCOVA analysis mentioned above, follow-up Scheffe multiple comparisons
on sounds were conducted to see which contrast showed a difference in
identification accuracy during the post-test. The results revealed that in the
post-test [(d)z] was scored with an average of 88% accuracy and [ts] with an
average of 69% accuracy; [(d)z] with an average of 88% accuracy and [tg]
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with an average of 71% accuracy; [ts] with an average of 69% accuracy and
[(d)z] with an average of 83% accuracy differed significantly [p<.05]. Figure
4.2 indicates that [(d)z] appeared to be the easiest sound to perceive, when
compared to the other sounds with a mean average of 88% identification
accuracy, followed by [(d)z] with a mean average of 83% identification
accuracy. On the contrary, [ts] and [tg], with mean accuracy scores of 69%
and 71% respectively, together showed the lowest mean averages in
accuracy and are the most confusing contrasts for Thai learners to identify at
post-test.

In summary, all groups were significantly better at identifying the target
contrasts. However, Trained Groups A and B exhibited significantly higher
average post-test scores than the control group (p<.000). And the untrained
group improved significantly to a much lesser extent when compared to the
trained groups. A difference in identification performance between Trained
Groups A and B was not found, indicating that the trained participants could
identify the target sounds to the same extent after the training regardless of
their group, or to be specific, their training type. Moreover, regarding the
average post-test scores as seen by contrast, [(d)z] and [(d)z] showed
relatively high accuracy scores. On the other hand, [ts] and [tg] seemed to still
be challenging sounds to accurately identify for Thai learners even after the

training.

4.2.2 Training effects as analysed by consonant contrasts

This section will analyse participants’ mean percentage of correct
identification scores separately for each consonant contrast with the aim to
further investigate the degree of how participants performed differently across
different contrasts. The mean accuracy scores of the pre-test and post-test of
each of the three groups have been broken down to four individual sounds

and are presented in Table 4.1.
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Table 4.1 Paired samples t-test results of within-group comparisons

between pre-test and post-test for each contrast.

Group Contrast

Pre(SD) Post(SD)

%Difference

t(Sig)

Control  [(d)z] 77 (28) 84 (23) +7 1.604 (p=.140)
(n=11)  [ts] 47 (22) 53 (21) +6 1.491 (p=.167)
[te] 57 (20) 61 (17) +4 1.000 (p=.341)
[(d)z] 70 (15)  75(20) +5 .690 (p=.506)
[(d)z] 85(15) 86 (17) +1 289 (p=.779)
Trained
Group A [tsI* 58 (16) 76 (17) +18 3.975 (p=.003)
(n=11) [te] 60 (24) 70(14) +10 1.218 (p=.251)
[(d)Z] 66 (26) 84 (23) +18 2.142 (p=.058)
[(d)z] 82 (26) 93 (11) +11 1.955 (p=.086)
Trained
Group B [ts] 81 (15) 81 (11) +0 .000 (p=1)
(n=9) " [gg 1+ 49 (13) 82 (14) +33 6.532 (p=.000)
[(dz]™*  72(12) 92 (13) +20 5.292 (p=.001)

* Means level of significance: * = p<.05, **= p<.001
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(c) Trained Group B
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Figure 4.3 Mean percentage of correct identification scores for four
contrasts [(d)z, ts, te, (d)z] of (a) Control Group, (b) Trained Group A and
(c) Trained Group B.

A series of paired t-tests were performed on each individual contrast for
each group. First, the analysis of the two trained groups will be discussed and
then the control group. The results of the t-test demonstrated that the greatest
improvement in Trained Group A was seen in the [ts] and [(d)z] contrasts.
However, there was a significant improvement observed only in [ts]. Initially,
[ts] had the lowest mean correct scores when compared with other contrasts
with a mean of 58% in the pre-test. However, this score increased to 76%
accuracy after receiving training (p<.05). In comparison to [ts], there were no
significant improvements observed in the identification of [(d)z], [te] and [(d)z].
However, despite a lack of significant improvement, it is worth looking closely
at each contrast. Firstly, for the [(d)z] contrast, an 18% increase occurred,
which, while impressive, was not considered a significant improvement in
itself. However, a significant trend of improvement was observed (p<.1). The

results show that this is because of the great variations in individual
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performance, as is visible in the high standard deviation values showing that
some participants might have improved greatly whereas other participants
showed the opposite trend. Next, for [tg], participants made relatively good
gains in [tg] identification with a 10% increase. Lastly, for [(d)z], there was
nearly no improvement made from pre-test to post-test. In summary, the
results indicate that Trained Group A participants’ identification ability
significantly improved only in identifying the [ts] contrast but also showed a
relatively high improvement in [(d)z] and [te]. In contrast with other sounds,
the identification of [(d)z] showed no improvement.

Next, for Trained Group B, there was a significant improvement found
in [te] and [(d)z] (p<.001). The greatest improvement from the pre-test to post-
test was observed especially in [te] with a +33% increase followed by a
noticeable improvement in [(d)z] with a 20% increase. For the [(d)z] sound,
there was a significant trend of improvement found with an increase of +11%
(p<.1). In contrast to other sounds, there was no improvement seen in [ts].
One explanation for the lack of gains made in [ts] may be due to a ceiling
effect. At pre-test, Trained Group B accurately identified [ts] at a good level
when compared with other contrasts with an average of 81% accuracy so it
might be difficult to see any improvement consequent to that initial high level
of accuracy. Overall, these results clearly indicate that Trained Group B
improved their ability to better identify [tg], [(d)z] and [(d)z] after they
participated in the training. The average post-test scores showed that Trained
Group B’s participants performed well at identifying all contrasts since the
identification scores exceeded 80% accuracy in all contrasts.

By contrast, mean identification accuracy scores for the control group
increased only slightly across consonant contrasts with an increase of +4% to
+7%. All contrasts failed to yield significant improvements from pre-test to
post-test. In other words, the untrained participants’ identification ability did
not change significantly over time. Although the results from 4.2.1 showed that
there was a significant improvement in the control group, when further
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analysed by looking closely at each contrast there was no significant
improvement in any contrast made by the control group. In other words, these
results indicate that the untrained participants performed similarly in
identifying each contrast at around the same level of accuracy from the pre-
test through to the post-test.

From the results overall, it can be said that, firstly, the trained groups
achieved significant improvements in identifying certain sounds but not others.
It must be noted that the improvements made across contrasts were not
consistent for both groups i.e. Trained Group A improved significantly in their
perception of some contrasts whereas Trained Group B improved significantly
in their perception of separate contrasts. Nevertheless, it seems that some
contrasts are easier to perceive and to improve than other contrasts. To be
specific, those trained participants assigned to Trained Group A made gains in
identifying [ts], [te] and [(d)z] but not [dz]. On the other hand, participants in
Trained Group B made gains in identifying [(d)z], [te] and [(d)z] but not [ts]. A
possible explanation of these differences in outcome could be as stated in
Golestani & Zatorre (2009). They state that observed individual differences in
non-native speech sound learning are “due to differences in performing the
different tasks which differentially contribute to the identification task,
discrimination task and training. For example, it is possible that individual
differences in working memory capacity differentially influence performance
on identification and discrimination tasks (p. 65)”. Nonetheless, it is possible
that the difference in training type or the self-monitoring discrimination task
which was undertaken only by Trained Group B may also have had an
additional effect on identification ability. A more detailed explanation about
individual differences in learning will be discussed again in Chapter 5.
Secondly, whereas the trained groups showed some significant improvement
in identifying specific contrasts, the control group made no significant

improvements in identifying any contrast.
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4.2.3 The individual participants’ perceptual performance

Since the number of participants was rather small, and as Thomson &
Derwing (2014) state that “qualitative analyses should be conducted to
provide insights into individual differences in learning” (p. 3), it is worth looking
at the results for each of the individuals in the study. The next three figures
(Figure 4.4 (a)-(c)) show the pre-test and post-test mean percentage scores of

correct identification for each individual participant by group.

Figure 4.4 Individual participants’ mean percentage of correct
identification scores for the pre-test and post-test for (a) Control group,
(b) Trained Group A and (c) Trained Group B.
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(b) Trained Group A
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As seen in Figure 4.4, the degree of improvement from the pre-test to
the post-test of each participant is clearly different. Details are explained

below, group by group.

- Control Group -

As seen in Figure 4.4 (a), for the control group, the difference between
the pre-test and post-test scores ranged from -3% to +16% with a mean of 6%
change across all participants. A high degree of improvement was seen only
in participants C3, C5 and C10 who managed more than a +10% increase. All
other eight participants’ identification scores slightly increased at about +6%
or less. C19’s identification performance remained the same and C14

demonstrated a decrease in identification scores.

- Trained Group A -

The greatest variability of individual differences in participants’
improvement in identification accuracy was observed in Trained Group A. As
seen in Figure 4.4 (b) the size of the improvement varied from -6% to +44%
with a mean change of +12%. Although the figure shows that, overall, the
majority of participants of Trained Group A improved in identifying the target
contrasts, TLA2 and TLA4 did not make any improvements after the training.
In fact, TLA2 and TLA4 showed a decrease in identification scores of -3% and
-6% respectively in the post-test. A ceiling effect may have influenced the lack
of improvement for them, because both TLA2 and TLA4 had relatively high
pre-test scores - TLA2’s identification accuracy was the highest in the group
(TLA2: 81%; TLA4: 72%). Some other participants made notably large
improvements from pre-test to post-test; TLA1’s identification accuracies
increased greatly by about +44%, TLA13 by +25% and TLA9 by +18%. The
large gains made by TLA1 and TLA13 can possibly be accredited to the fact
that they had relatively low pre-test scores when compared with other
participants, and so they had more room for improvement (TLA1 scored 47%
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and TLA13 scored 56% at pre-test). Participants TLAG, TLA10 and TLA11
showed improvements ranging from +9 to +12%. The rest of the participants
of Trained Group A (TLA5 and TLA7) showed similarly little gain from the
training. This wide range of individual performance is consistent with previous
training studies which reported that the gains of training tend to be spread
unevenly across participants (Goto, 1971; Sheldon & Strange, 1982; Yamada,
1994; Bradlow et al., 1997; Burnham, 2013).

- Trained Group B-

A close examination of individual participants’ data in Figure 4.4 (c)
showed that the difference between pre-test and post-test scores for
individual learners in Trained Group B ranged from +10% to +25% with a
mean of a +16% increase. All participants in Trained Group B showed a
steady and consistent improvement and no decreases were found in
identification accuracy when compared to Trained Group A and the control
group. In other words, these results indicate that all participants in Trained
Group B benefited from the training. Even though some participants had
relatively high pre-test scores with an average of more than 70% (such as
TLB2, TLB3, TLB4, TLB5 and TLB9) their identification accuracies still
increased relatively highly by more than +10%. Five participants (TLB1, TLBS3,
TLB4, TLB5 and TLB9) showed higher than 91% identification accuracy, most
notably TLB5 who reached 100% identification accuracy after the training,
indicating that there are learners who can achieve native-like perception

accuracy.

In summary, from the analysis of individuals it is clear that the degree
of improvement through the course of testing and training varied across the
participants. The results from Trained Group A indicate that perceptual training
did not result in increased perception performance for all participants. There
was a relatively high degree of individual difference observed in Trained
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Group A. On the contrary, Trained Group B showed more steady and
consistent improvements in identification accuracy, indicating that all
participants from Trained Group B clearly benefitted from the training. The
explanation for the individual differences in gains may be found in the
differences of specific task components (Golestani & Zatorre, 2009). These
results imply that the difference in training type used in this study may result in
different learning effects. Judging from the results discussed here, it could be
posited that the training conducted on Trained Group B might have
contributed to more equal gains across the participants. However, it is still too
early to make such conclusions since there are many factors, such as
motivation or phonological memory, that could also have affected their
individual performances (Moyer, 1999; Flege, 2003; Hu et al., 2013; Colantoni
et al., 2015). Regardless, further study is required to identify what factors

caused this phenomenon.

4.3 Generalisation test results
One further goal of this study is to examine the effects of perceptual

training, specifically concerning whether any improvement gained in

perception has been transferred to untrained words and untrained talkers.

4.3.1 Differences between a familiar talker and an unfamiliar talker

for the same post-test

The first piece of analysis undertaken concerning the generalisation of
perceptual learning was to look at the post-test, which was performed again
using a talker hitherto unfamiliar to the participants, to see whether the trained
participants’ performance when listening to an unfamiliar talker who was not
included in the training was comparable to their performance when listening to

a previously familiar talker.
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Figure 4.5 A comparison of mean percentages of correct identification
scores from the post-test conducted with trained groups when stimuli

were given by a familiar talker and an unfamiliar talker.

Figure 4.5 displays the mean percentages of correct identification
scores from the post-test when productions are given by a familiar talker
versus an unfamiliar talker. In order to investigate whether there is a
significant difference between the familiar talker whose voice was used in the
training and the unfamiliar talker whose voice was not used in the training, a
paired samples f-test on the mean scores of the trained participants’ post-
tests was conducted. The results revealed that there was no significant
difference between the talkers (t=.519, p>.05), indicating that the perceptual
accuracy of the trained participants when listening to the familiar talker did not
differ from their accuracy when listening to the unfamiliar talker who was not
used in the training. The mean accuracies are detailed as follows; for Trained
Group A - familiar talker = 79%, unfamiliar talker = 83%; and for Trained
Group B - familiar talker = 87%; unfamiliar talker = 85%. Overall, the results
indicate that the perceptual ability of the trained participants to identify the pre/
post-test tokens produced by a new talker was the same as their ability to
perceive tokens produced by the familiar talker who was used in the training.
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4.3.2 Generalisation tests of new words and an unfamiliar talker

In order to thoroughly investigate whether the perceptual accuracy
gained from the training had been transferred to new words and an unfamiliar
talker that were not presented during training, an additional two generalisation
tests were conducted. The two generalisation tests consisted of; a test using
words with a low level of lexical familiarity produced by a familiar talker and an
unfamiliar talker; a test using words with a high level of lexical familiarity

produced by a familiar talker and an unfamiliar talker.

B Low lexical familiarity High lexical familiarity
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OLD/C NEW/C OLD/A NEW/A OLD/B NEW/B
Talker type and group type

Figure 4.6 Mean percentage of correct identification scores of Japanese
fricative and affricate contrasts from four generalisation tests
undertaken by Control Group (C), Trained Group A (A) and Trained
Group B (B). “Old” refers to words spoken by a familiar talker used in
the training; “new” refers to words spoken by an unfamiliar talker not

used in the training.
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Figure 4.6 displays the mean identification scores which were broken
down into four generalisation types: Mean identification scores of new words
of low lexical familiarity spoken by a familiar talker (1) and by an unfamiliar
talker (2); mean identification scores of words of high lexical familiarity spoken
by a familiar talker (3) and by an unfamiliar talker (4). Each of the four types
were tested on the trained groups and the control group. As can be seen from
Figure 4.6, overall, the control group’s identification scores are lower than the
trained groups for all tests. To see whether or not there was any significant
difference among each group, test and talker an analysis of variance
(ANOVA) with group (control group, Trained Group A and Trained Group B),
test (two tests of low and high lexical familiarity) and talker (a familiar and an
unfamiliar talker) as fixed factors was carried out. The results of this analysis
revealed that group had a significant effect (F=12.395, p<.001) as did test
(F=8.228, p<.05), indicating that each group performed differently and that
different tests yielded different accuracies. Also, there was also a significant
interaction between test and talker (F=5.459, p<.05).

Next, a Scheffe analysis was performed to see which group posed
different mean scores. The results showed that there was a significant
difference between the control group and Trained Group B (p<.001); and
Trained Group A and Trained Group B (p<.05), suggesting that Trained Group
B significantly outperformed both the control group and Trained Group A on
the generalisation tests. Trained Group A and the control group performed
similarly across the generalisation tests (p>.05).

For the test, as can be seen from the figure, the low lexical familiarity
test scores of each group were higher than the high lexical familiarity test (p<.
05), indicating that words of low lexical familiarity are easier to identify than
words of high lexical familiarity test for all groups. Regarding the difference in
talkers, there was no significant difference found (p>.05), indicating that they
performed equally well at identifying words produced by either a familiar or
unfamiliar talker. However, there was a significant interaction between test
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and talker (F=5.459, p<.05). This can be seen in that all groups performed
better when identifying the words of low lexical familiarity produced by a
familiar talker rather than when produced by an unfamiliar talker.

The results showed that Trained Group B performed relatively well in all
tests with a mean identification accuracy average of over 73%. This is
especially true when considering the test that used words of low lexical
familiarity given by the old talker, which was identified with a mean accuracy
of 84%. Moreover, the mean accuracy scores of Trained Group B were
significantly higher than the untrained control group and Trained Group A.
Hence, it can be said that the perceptual learning of Trained Group B
generalised through to the untrained words and to the unfamiliar talker. By
contrast, in Trained Group A, the results showed that Trained Group A could
not perform better in identifying generalisation test stimuli to a greater extent
than the untrained control group, indicating that the perceptual learning of
Trained Group A had not been generalised to new words and a new talker.

(a) Control Group
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(b) Trained Group A
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Figure 4.7 Mean percentage of correct identification of the Japanese
fricative and affricate contrasts at pre-test and during four
generalisation tests (low-familiarity words by a familiar talker (OLDL);
high-familiarity words by a familiar talker (OLDH); low-familiarity words
by unfamiliar talker (NEWL); high-familiarity words by an unfamiliar
talker (NEWH)) for (a) Control Group, (b) Trained Group A and (c) Trained
Group B.

Table 4.7 illustrates the change in identification accuracy scores from
the pre-test to the four types of generalisation tests for each group.
Generalisation of perceptual learning was assumed to occur when the
generalisation test scores were significantly higher than the pre-test score.

Accordingly, in order to further see whether perceptual learning from the
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training transferred to a new speaker and to new words or not using a
different analysis, here, identification accuracies of the pre-test will be
compared to the generalisation test scores of each group by conducting
paired samples t-tests. The analysis of the paired samples t-tests comparing
the pre-test scores to each of the four generalisation tests scores revealed
that the control group and Trained Group A showed significantly higher scores
in their generalisation tests than the pre-test only in the test of words of low
lexical familiarity produced by a familiar talker (control: t=3.093, p<.05;
Trained Group A: t=2.702, p<.05) but showed no significant difference in other
tests (p>.05). By contrast, Trained Group B significantly showed higher mean
scores in three out of four generalisation tests; the test of words of low lexical
familiarity spoken by a familiar talker (t=4.636, p<.05), words of low lexical
familiarity spoken by an unfamiliar talker (t=4.773, p<.001) and words of high
lexical familiarity spoken by an unfamiliar talker (t=5.234, p<.001). In
summary, apart from the case of words of high lexical familiarity spoken by a
familiar talker, Trained Group B showed a significantly higher identification
accuracy score than at pre-test in most of the generalisation tests, which
suggests that the perceptual ability of the Japanese fricative and affricate
contrasts of Trained Group B transferred to new words and an unfamiliar
talker, while Trained Group A and the control group showed insufficient
evidence to support such a generalisation.

In summary, as seen from the results above, it has been revealed that
Trained Group B consistently outperformed all other groups, showing
evidence that there was a transfer of perceptual improvement to untrained
words and an untrained talker observed only in Trained Group B. For Trained
Group A and the control group, apart from the test of words of low lexical
familiarity produced by a familiar talker, the overall mean averages of
identification accuracy from the generalisation tests were not significantly
different to the pre-test, implying that perceptual learning had not been
generalised to new words and new talkers in Trained Group A. Moreover,

91



concerning the level of familiarity, the degree of word familiarity has been
shown to influence the degree to which participants perceive accurately. All
groups performed better at identifying words of low lexical familiarity than
words of high lexical familiarity, and especially words of low lexical familiarity
spoken by a familiar talker. However, it is not known what factors have
affected these results. An explanation of lexical familiarity will be explored in

detail later in Chapter Five.
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4.4 Six-month-delayed post-test results

To examine whether the observed perceptual improvements of
Japanese fricative and affricate contrasts from the given training were
maintained without further training six months after the training had ended, a
delayed post-test was presented to a total of thirty participants from all three
groups. The contents of the delayed post-test were identical to the pre-test

and post-test.
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Figure 4.8 A comparison of the mean percentages of identification
accuracy scores of Japanese fricative and affricate contrasts between
group from pre-test, post-test and six-month follow-up delayed post-

test.
The mean percentages of correct identification scores from the pre-

test, the post-test and the six-month delayed post-test for each group are

displayed in Figure 4.8. To compare the participants’ perception performance
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from the six-month delayed post-test with their performance at pre-test and

post-test, paired samples t-tests were conducted for each group.

- Control group -

This analysis revealed that there was a significant difference between
the pre-test and the post-test (=3.166, p<.05) but not between the pre-test
and the delayed post-test; nor the post-test and the delayed post-test (p>.05).
In other words, although there was an improvement seen between pre-test
and post-test, the untrained participants’ perception scores between pre-test
and the delayed post-test, and the post-test and delayed post-test were not

significantly different.

- Trained Group A -

For Trained Group A, there was a significant difference between the
pre-test and the post-test (£=2.859, p<.05) and between the pre-test and the
delayed post-test (f=2.600, p<.05), but no significant difference between the
post-test and the delayed post-test (p>.05). These results indicate that
identification ability differed significantly after receiving the training and the

learning was maintained six months after even without further training.

- Trained Group B -

For Trained Group B, there was a significant difference between the
pre-test and the post-test (=10.673, p<.001) and between the pre-test and the
delayed post-test (f=4.781, p<.05), but no significant difference between the
post-test and the delayed post-test (p>.05). These results again indicate that
identification ability differed significantly after receiving the training and that
the learning gained was maintained six months after training.

In summary, as this figure shows, the mean identification accuracy of
all three groups dropped slightly after six months from the post-test scores but
still appeared to be comparable to the post-test in the trained groups (Trained
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Group A: post-test (79%), the delayed post-test (75%); Trained Group B: post-
test (87%), the delayed post-test (83%)). Moreover, the results also showed
that the delayed post-test's mean scores were significantly higher than pre-
test for both trained groups (Trained Group A: pre-test (67%), the delayed
post-test (75%); Trained Group B: pre-test (70%), the delayed post-test
(83%)), clearly indicating that there was a significant improvement maintained
after the completion of the training. The control group showed no change in
perceptual identification accuracy from the pre-test to the six-month delayed
post-test. In other words, for the control group the identification ability during
the delayed post-test went back to the same level as when they performed the
pre-test (pre-test: 63%; the delayed post-test: 66%). To conclude, it can be
posited that not only was the perceptual improvement of the trained
participants visible after training but that this improvement was maintained at
the post-test level even six months after the completion of perceptual training.
These findings provide evidence that perceptual training produced long-term

modifications in perception.

4.5 Production results

Another goal of the current study, to be examined in this section, was to
explore the effects of perceptual training regarding whether any gained
perceptual learning had been transferred to the production domain without
any explicit training in production. Participants’ production utterances were
assessed in two ways: 1) A perceptual identification task in which each
utterance produced by each participant was identified by five native Japanese
speakers, 2) A goodness rating score in which each utterance was scored
using a Likert 5-point scale. The production results will be divided into three
parts as follows; 1) identification judgement; 2) goodness rating judgement

and; 3) waveform and spectrogram inspection.
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4.5.1 Production accuracy by an identification judgement

4.5.1.1 Judgement reliability

Five native Japanese speakers (see Appendix F) judged all
participants’ production utterances using two-alternative forced-choice
identification tasks. Kendall's Coefficient of Concordance was performed for
the productions of the pre-test and post-test to see whether all five Japanese
native raters identified participants’ productions reliably and consistently or
not. The first analysis of the pre-test showed that the five raters tended to
agree consistently with one another in their assessment of the target contrasts
(W=.933, p<.001). The second analysis of the post-test also showed that all

five raters evaluated to a consistently similar extent (W=.925, p<.001).

4.5.1.2 Overall pre-test and post-test performance
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Figure 4.9 Mean percentages of production accuracy scores of
Japanese fricative and affricate contrasts produced by Control Group,

Trained Group A and Trained Group B.
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Figure 4.9 displays the production accuracy of the Japanese fricative
and affricate contrasts produced by all participants before and after the
training, as judged by the five Japanese native raters. As the figure shows,
overall, for the control group, the average pre-test scores were 40% and 43%
for the post-test which showed a relatively modest +3% increase. For Trained
Group A, the mean production accuracy scores increased from an average of
42% at the pre-test to 53% at the post-test. Lastly, for Trained Group B, the
average accuracy scores increased from 57% at the time of the pre-test to
66% at the post-test. In other words, the highest improvement was observed
in Trained Group A, followed by Trained Group B and then the control group.

Next, in order to get a better idea of the effects that the training had on
production, a paired samples t-test was performed to examine whether there
was a significant change in production accuracy from pre-test to post-test in
each group. The results of the analysis indicated that average post-test
scores were significantly higher than average pre-test scores only in the
trained groups but not in the control group (t=1.176, p>.05). Specifically, a
significant improvement of +11% was found in Trained Group A (=3.257, p<.
05); and a change of +9% in Trained Group B (=2.626, p<.05). In other
words, the results suggest that after nine sessions of training the trained
participants made significantly better productions in their accuracy of
Japanese fricative and affricate contrasts. By contrast, the production
accuracy scores produced by the control group do not seem to have changed
from pre-test to post-test.

A lack of time and numbers of participants made it difficult to strictly
control the participants’ proficiency level, and, as can be seen in Figure 4.9,
there seems to be a difference among groups at pre-test. To see whether
there was a significant difference among groups, a one-way ANOVA was
conducted. The results of this analysis revealed that there was no significant
difference between the control group, Trained Group A and Trained Group B
(F=2.723, p>.05). In other words, these results suggest that the mean
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production performance of the three groups did not differ significantly prior to
training and that other differences found among the three groups at post-test
can be attributed to training.

Next, to further determine whether the mean production accuracy of
post-test scores differed in each group or not, an ANCOVA was performed
using the pre-test score as the independent variable, the group and sound as
the factor and the post-test as the dependent variable. The analysis revealed
that group had a significant effect on the average post-test score after
controlling the effect of the pre-test (F(2,116)=3.081, p<.05) but sound did not
(F(3,116)=2.350, p>.05), indicating that the average post-test production
accuracies of the three groups were significantly different. Regarding the
effect of sound, the production accuracies of the four target contrasts were
equivalent across each sound. Since all groups did not perform equally in
producing the target sounds, follow-up Scheffe multiple comparisons were
further performed to see which groups posed a difference for production
accuracy at post-test. The results showed that there was a significant
difference in production accuracies only between the control group and
Trained Group B (p<.05) but not between the control group and Trained
Group A (p>.05) and also between Trained Groups A and B (p>.05), clearly
demonstrating that Trained Group B’s production accuracies (66%) at the
post-test were significantly higher than the untrained control group (43%).

To summarise, the results clearly indicate that there was evidence
showing that the perceptual learning gained through perceptual training was
transferred to improvements in the production domain as judged by five

Japanese native speakers.

4.5.1.3 Training effects as analysed by consonant contrasts

This section will analyse participants’ mean production accuracy scores
separately for each consonant contrast. The results of the ANCOVA above

showed that differing sounds had no significant effect. It is, however, worth
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investigating the degree to which participants performed differently across the

contrasts. As such, the three groups mean percentage of production accuracy

from the pre-test and post-test scores, as judged by the five Japanese native

speakers, were broken down into four individual contrasts and are presented

in Table 4.2.

Table 4.2 Paired samples t-test results of within-group comparisons

between pre-test and post-test for each contrast.

Group Contrast Pre(SD) Post(SD) %Difference t (Sig)
[(d)z] 58 (43) 64 (44) +6 1.093 (p=.300)
Control  [ts] 27 (43) 27 (41) +0 256 (p=.803)
(=11) " 1ig] 38 (25) 38 (28) +0 126 (p=.902)
[(d)z] 42 (25) 47 (27) +5 709 (p=.495)
[(d)z] 51(37) 67 (35) +16 1.776 (p=.106)
Trained
Group A [ts” 19 (25) 34 (30) +15 3.975 (p=.003)
(=11) " 1tg) 38 (21) 41 (22) +3 404 (p=.695)
[(d)2] 61(28) 71 (24) +10 1.624 (p=.136)
[(d)z] 74 (37) 84 (29) +10 1.348 (p=.215)
Trained
Group [ts] 45 (41) 54 (36) +9 1.393 (p=.201)
B —
(n=9) [te] 46 (26) 53 (30) +7 769 (p=.464)
[(d)Z] 63(23) 73 (23) +10 1.998 (p=.081)

* means level of significance: * = p<.05, **= p<.001

A series of paired t-tests were performed for each group on each

individual contrast to see whether there was a significant change in production

accuracy from pre-test to post-test for each contrast. As the figure shows, first,

for the control group, the results of the t-test demonstrated that there was no
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significant improvement in production accuracy from the pre-test observed in
any contrast. In particular, [ts] and [tg] contrasts showed no change in
production improvement at all. For the [(d)z] and [(d)z] contrasts, there was a
modest improvement found with an increase of +5 to +6%.

Next, for Trained Group A, a significant improvement from the pre-test
to post-test was found significantly for [ts] with a 15% increase (t=3.975, p<.
05). This contrast showed the lowest average pre-test production accuracy
but showed the greatest improvement from 19% to 34% in the post-test.
Trained Group A participants made the greatest improvement of a +16% gain
in the production of [(d)z] but there was no significant difference observed.
The lack of significant improvement found in [(d)z] is possibly because of
great variations in individual performance as seen from the high standard
deviations values. In other words, some participants might have improved
greatly whereas other participants showed the opposite trend or made no
gains at all. Next, an improvement of +10% was found in [(d)z]. In contrast
with other sounds, [tg] showed only a tiny improvement with only a +3%
increase from pre-test.

For Trained Group B, there was no significant improvement in the
pronunciation of the fricative and affricate contrasts. However, it is worth
examining the results closely even though there was no significant
improvement found. First, for the [(d)z] contrast, a large improvement of 10%
points occurred but only a significant trend of improvement was observed (p<.
1). In addition, although there was no significant improvement found, the
results showed that overall production accuracies of other contrasts improved
to a similarly relatively large extent and very little variation across contrasts
was found with an increase of +10% for [(d)z], 9% for [ts], and +7% for [tg].

Overall, from the results it can be said that 1) there was a significant
improvement only in Trained Group A for [ts] and a significant trend of
improvement in Trained Group B for [(d)z]. However, 2) regardless of the fact
that there was a lack of significant improvements for specific contrasts, the
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trained groups overall showed higher improvements than the control group in

producing the target contrasts.

4.5.1.4 The individual participants’ production performance

Since the number of participants was rather small, it is worth looking at
the results for each of the individuals in the study. Further analyses of this
data will examine productions for individual participants. Individual
participants’ mean percentage of correct production scores as judged by the
five Japanese native speakers at pre-test and post-test are presented in
Figure 4.10 (a)-(c).

Figure 4.10 Individual participants’ mean percentage of correct
production scores from the pre-test and post-test in (a) Control Group,

(b) Trained Group A and (c) Trained Group B.
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(b) Trained Group A
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As seen in Figure 4.10, the degree of improvement of the target sounds
for each participant is clearly different. Details are explained by each group

below.

- Control Group -

As displayed in Figure 4.10 (a), the difference between pre-test and
post-test production scores in individual learners ranged from -7% to +18%
with a mean of 3% change. C5 and C11 showed a relatively moderate
increase of +18% and +10%, respectively. The rest of the participants in this
group showed more modest improvements from about +1% to a +5%

increase. Four participants showed a decrease in production accuracy.

- Trained Group A -

As seen from Figure 4.10 (b), a close examination of individual
participants’ data showed that the size of the gain varied from -4% to +24%
with a mean score change of 11%. TLA2 and TLA9 gained noticeably large
improvements from the pre-test to the post-test (TLA2: +20%; TLA9: +24%).
Moderate improvements of +11% to +18% were seen in TLA1, TLA3, TLA4
and TLA10. Lesser of improvements were made by TLA6, TLA7, TLA11 and
TLA13, who improved by about +6% to +8% in producing the target sounds.
Contrary to other participants in the group, only TLA5 showed a decrease in

accuracy of -4% in producing the target sounds from the pre-test.

- Trained Group B -

The difference between pre-test and post-test production scores in
individual learners ranged from -2% to +17% with a mean of 9%. Some
participants performed relatively well even before the training such as TLB2,
TLB5 and TLB9. They produced the target contrasts with more than 70%
accuracy, indicating that a ceiling effect may have influenced the lack of
greater improvements in production performance. The improvement trend in
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Trained Group B was specifically observed as follows. First, a relatively
moderate +10% to +17% increase trend was observed mostly in this group
(TLB1, TLB2, TLB4, TLB9 and TLB11). The rest of the participants shown an
improvement ranging from a +3 to +8% increase. In contrast to other
participants, TLB3 showed a decrease in production accuracy with a -2%
decrease.

In summary, when analysis focused on individual differences it is clear
that there was considerable individual variation across participants in the
change of mean production accuracy scores from pre-test to post-test.
Overall, most participants in the trained groups improved their production
performance, showing a moderate change. However, some participants did
not make any gains from the perceptual training (TLAS and TLB3). Some
participants such as TLA7 and TLA10 performed at similarly low levels (31%)
in the pre-test; however, at post-test, TLA10 (49%) performed considerably
better than TLA7 (38%). This wide range of individual performances is
consistent with previous findings (e.g., Bradlow et al., 1997; Hazan et al.,
2005). However, as suggested in previous studies, it is unclear what factors
determine individual gains in training. More research is necessary in order to
answer the questions posed by these unequal gains that have been found

and in order to see what factors have caused this phenomenon.
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4.5.2 Goodness rating

The aim of this subsection is to evaluate via different means whether
there has been an improvement in production performance from pre-test to
post-test and to see whether the results obtained in this section are in line
with the production accuracy results from the previous section (4.5.1).
Goodness rating data were obtained using the same five Japanese raters

from the previous production accuracy judgement.

4.5.2.1 Overall pre-test and post-test rating scores

© Control © Trained Group A Trained Group B
5
3
S 4
©
8 y
So 2861 3817
8 2.323 2.38
o
1
Pre-test Post-test

Experiment Phase

Figure 4.11 Mean of goodness rating scores evaluated by five native
Japanese raters. ‘1’ represented a poor exemplar of the target
consonant or “heavily accented or not Japanese-native-like”, ‘5’
represented a good Japanese-sounding or “native-like or not accented

at all” exemplar.

Figure 4.11 illustrates the average pre-test and post-test goodness

rating scores for all three groups in which five Japanese native speakers
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directly rated all Thai participants’ pre-test and post-test utterances. The rating
score was conducted on a Likert 5-point scale. ‘1’ represents a poor exemplar
of the target consonant or “heavily accented or not Japanese native-like”, ‘5’
represents a good Japanese-sounding or “native-like or not accented at all”
exemplar. As this figure shows, the average ratings for the control group were
2.323 at pre-test which then increased to 2.380 at the post-test, showing a
tiny increase. For Trained Group A, the pre-test goodness rating scores
increased from an average of 2.464 to 2.811 at the post-test. Lastly, in Trained
Group B, the pre-test goodness rating score was 2.861, which then increased
to 3.136 at the post test.

Next, in order to get a better idea of the effect of the training in each
condition, a paired samples t-test was further performed to examine whether
there was a significant change in production performance from pre-test to
post-test in each group. The results of this analysis indicated that average
post-test rating scores were significantly higher than average pre-test rating
scores only in Trained Group A and B but not in the control group (control
group: +0.057, t=.788, p>.05). An average improvement of +0.347 in
production performance was found in Trained Group A (t=3.295, p<.05) and
an increase of +0.275 in Trained Group B (t=2.713, p<.05). In other words, the
results clearly indicated that Japanese fricative and affricate contrasts
produced by the trained participants received significantly higher goodness
rating scores after receiving the training, indicating that the trained
participants had a less foreign accent than at the time of the pre-test. Although
there was also a tiny increase in the untrained control group, this was to a
much lesser extent and no significant improvement was found. The results
obtained here are in line with the results of the production accuracy analysis
reported in 4.5.1.

Once again, a lack of time and numbers of participants made it difficult
to strictly control the participants’ proficiency level, and, as can be seen from
the results shown above, there seems to be a difference among the groups at
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pre-test. To investigate whether there was a significant difference among
groups, a one-way ANOVA was conducted. The result of the analysis revealed
that there was no significant difference between the control group, Trained
Group A and Trained Group B (F=2.934, p>.05). In other words, these results
suggest that the production performance of the three groups did not differ
significantly prior to training.

Next, to further determine whether the mean of the goodness rating
scores of the post-test results differ between each group or not, an ANCOVA
was performed using the pre-test score as the independent variable, group
and sound as factors and the post-test as the dependent variable. The results
demonstrated that group had a significant effect on the post-test goodness
rating score after controlling the effect of the pre-test (F(2,117)=4.532, p<.05)
as did sound (F(3,117)=7.160, p<.001). In other words, the results indicate
that the post-test production performance for the three groups differed
significantly and the production goodness rating scores of each of the four
contrasts were not equivalent. Since the groups did not perform equivalently
in producing the target sounds a follow-up Scheffe multiple comparison was
performed to see which groups posed a difference in production performance
at post-test. The results showed that there was a significant difference only
between the control group and Trained Group B (p<.05) but not between the
control group and Trained Group A (p>.05) nor the two trained groups (p>.05).
These results indicate that at post-test the production performance of Trained

Group B was significantly better than the control group.
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Figure 4.12 Mean goodness rating scores of Japanese fricative and

affricate contrasts as classified by contrasts at post-test.

Next, since sound was shown to have a significant effect from the
ANCOVA analysis above, follow-up Scheffe multiple comparisons on sounds
were conducted to see which contrasts displayed a difference in goodness
rating scores. The results revealed that at post-test [(d)z] and [ts] and also [ts]
and [(d)z] differed significantly (p<.05). Also, [(d)z] and [te] showed a trend of
significant difference (p<.1). Figure 4.12 indicates that [(d)z] was clearly the
most intelligible sound produced by Thai learners as judged by five Japanese
native raters. On the contrary, [ts] and [tg] are somehow similarly challenging
for Thai learners to produce intelligibly.

In summary, the goodness rating results here confirmed the results
reported in the previous section - that since the goodness rating scores of the
post-test productions of the trained participants were significantly more highly
rated than the pre-test scores, it can be said that the trained Thai learners’
productions of Japanese fricatives and affricate contrasts generally became
more intelligible to Japanese native listeners after the training. Lastly,
regarding the post-test scores as analysed by contrast, [(d)z] was shown to be
the most reliably intelligible sound to produce for Thai learners when

compared to the other three contrasts.
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4.5.2.2 Training effects as analysed by consonant contrasts

This section will analyse the mean goodness rating scores separately

for each individual contrast. The results of the ANCOVA analysis explored

above showed that differences in sounds had a significant effect, so it is worth

looking at the degree to which participants performed differently across

contrasts in more detail. Table 4.3 summarises the mean goodness rating

scores of production utterances for the three groups at the pre-test and post-

test.

Table 4.3 Paired samples t-test results of within-group comparisons

between pre-test and post-test for each contrast.

Group Contras Pre-test Post-test Dif t(Sig)
t (SD) (SD)

[(d)z] 07(1.261) 2.891(1.316) +0.191 1.323 (p=.215)
Control [ts] 1.955(1.209) 1.873(1.055) -0.082 -1.218(p=.215)
=11 1 2.355(0.857) 2.236(0.861) -0.119 -0.848 (p=.416)

(d)z]  2.282(0.679) 2.518(0.799) +0.236 1.267 (p=.234)

[z 2418(1.187) 3.145(1.215) +0.727 2.731 (p=.021)
Té?;ﬁ,d [ts]*  1.782(0.829) 2.182(0.982) +0.4  5.014 (p=.001)
(nj1 , el 0782(0.722) 2.6(0.873) -0.182 -1.011 (p=.336)

[[d)n]* 2.873(0.970) 3.318(0.927) +0.535 2.278 (p=.046)

[z 3.144(1.214) 3.656(1.112) +0.512 2.270 (p=.053)
Tc;?gﬁ,d [ts] 05(1.320) 2.811(1.172) +0.311 1.483 (p=.176)
(nEQ) lte] 2.933(0.587) 2.9(0.658) -0.033 -0.171 (p=.669)

(d)z]  2.867(0.763) 3.178(0.803) +0.311 1.863 (p=.100)

* means level of significance: * = p<.05, **= p<.001
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Differences between pre-test and post-test mean goodness rating
scores for individual contrasts were investigated using a paired samples t-test.
This analysis showed that in the control group, there was no significant
difference found (p>.05). There was a little improvement observed for [(d)z]
and [(d)z] with an increase of +.0191 and +0.236, respectively. However, [ts]
and [te] showed a decrease in production intelligibility.

Next, for Trained Group A, participants in this group improved
significantly in their production intelligibility for every contrast except for [tg].
The greatest improvement was seen in [(d)z] with an increase of +0.727 but
standard deviations were relatively high and so the significant difference was
not as strong as for [ts]. [ts] showed a strong significant change with an
increase of +0.4 intelligibility. [(d)z] showed an increase of +0.535. In contrast
with the other three contrasts, [tg] showed a decrease in intelligibility of
-0.182. These results indicate that after receiving training, the trained
participants in this group produced [(d)z, [ts], [(d)z] in a more native-like
fashion with the exception of [tg].

Lastly, for Trained Group B, a significant improvement was not found
for any contrasts. However, it is worth looking more closely of this group even
though there was no significant improvement found. For [(d)z], there was a
significant trend observed with an increase of +0.512 (p<.1). Moreover, the
results showed that overall production performance of [ts] and [(d)z] similarly
improved with a +0.311 increase. As in line with the results of other groups,
the trained participants in this group performed in a less native-like fashion
when producing [te] with a -0.033 decrease in intelligibility.

Overall from the production accuracy results and the goodness rating
results, it can be posited that 1) only trained groups made significant
production improvements after their training, 2) the trained groups improved
more than the control group in their performance of all contrasts, 3) significant
improvements of specific contrasts from pre-test to post-test were seen only in
Trained Group A, 4) all groups failed to make any gains in [tg], 5) the results of
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the goodness rating scores are overall in line with the previous section about
production accuracy as judged by Japanese native speakers. Taken together,
the two production evaluations conducted here support the claim that the
“high variability method of perceptual training” has an effect on production

improvements.

4.5.3 Waveform and spectrogram inspection

This section presents the acoustic features of the pre-training and post-
training productions in order to gain more insight into the production errors
made by Thai learners. These analyses, which can offer objective evidence
and more comprehensive understanding of the production improvements,
were conducted by inspecting waveforms and spectrograms of participants’
productions compared to the productions uttered by model Japanese native

speakers.

(a) [zamama] uttered by Japanese native speaker

M AW ol "‘;""‘“ ';:I}‘
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[ ST

Voice bar
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(b) Pre-test production of [zamama] uttered by TLA2

No voice bar Zamama

(c) Post-test production of [zamama] uttered by TLA2

Voice bar

(d)z I a m a m a

Figure 4.13 Screenshots of waveforms and spectrograms of [zamama]
(a) a native-like production from a Japanese native speaker, (b) a pre-
test production and (c) a post-test production from trained participant
(TLA2).

The waveforms and spectrograms in Figure 4.13 illustrate the

[zamama] production as (a) a production by a Japanese native speaker; (b) a

pre-test production from TLAZ2; (c) a post-test production from TLA2. Based on
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the results of the evaluation test, [zamama] as produced by TLA2 at pre-test
was uniformly given a score of “0” (inaccurate) and perceived as [samama] by
all five raters. Figure 4.13 (a) shows a Japanese native speaker production of
[zamama] with a voice bar?* evidently presented throughout the segment in
the beginning of the word and under the frication, indicating that the sound
was produced in a voiced manner. [zamama] as attempted by TLA2 (as
shown in (b)) showed no voice bar in the spectrogram as was observed in (a),
suggesting that TLA2 produced the target sound in a voiceless manner, hence
[zamama = samama]. The substitution pattern of [z = s] has frequently been
identified in prior studies (Sukegawa, 1993; Kawano, 2014). However, after
undergoing the period of training, TLA2’s [zamama] tended to be accurately
produced in a voiced manner, as can be seen in the appearance of the voice
bar, observed in 4.13 (c). However, in the [zamama] post-test production it is
possible that TLA2 produced [zamama] in a more affricate-like manner, i.e. as
[(d)zamamal], since a burst spike was observed.

(a) [wtswma] uttered by Japanese native speaker

Release burst

24 “Voice bar” refers to a low-frequency band at the bottom of the spectrogram indicating
energy associated with voicing (Johnson, 2012).
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(b) Pre-test production of [wtswma] uttered by TLB1

1

No release burst

Voice bar

(c) Post-test production of [wtswma] uttered by TLB1

il

Release burst witswma

w ts w m a

Figure 4.14 Screenshots of waveforms and spectrograms of (a)
[wtswma] with a native-like production, (b) a pre-test production and (c)

a post-test production by trained participant (TLB1).

Next, Figure 4.14 illustrates the waveforms and spectrograms of
productions of the word [wiswma] by (a) a Japanese native speaker; (b) a
pre-test production by TLB1; (c) a post-test production by TLB1. Based on the
results of the evaluation test, the [witswma] produced by TLB1 was perceived
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as the voiced fricative [wzwmal], by all five raters. It can clearly be seen from
(a) that [ts] as produced by Japanese native speaker contains one brief and
complete closure or a stop release burst, representing the character of an
affricate sound before the frication starts. However, the [wiswma] attempted
by TLB1 was acoustically different from (a) in that it shows the absence of the
burst spike and there was an evident voice bar under the frication observed
instead, clearly showing that TLB1 produced the target word as a voiced
[wzwma]. However, after undergoing training, TLB1 produced in a more
native-like way. In the post-test production of the target word, after [w] the
waveform and spectrogram contained a complete closure and then a burst
spike was shown, indicating that an affrication occurred, followed by a shorter

frication, clearly showing that TLB1 produced [wiswma] accurately.

(a) [mateo:] uttered by Japanese native speaker
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(b) Pre-test production of [matgo:] uttered by TLB9

— s
] __/ matgo:

(c) Post-test production of [matgo:] uttered by TLB9

Burst spike

\ No voice
matgo:

bar

Figure 4.15 Screenshots of waveforms and spectrograms of (a) [matgo:]
with a native-like production, (b) a pre-test production and (c) a post-test
production by trained participant (TLB9).

Next, the spectrograms and waveforms of Figure 4.15 illustrate
productions of [matgo:] by (a) a Japanese native speaker; (b) a pre-test
production from TLB9; (c) a post-test production from TLB9. The pre-test
token shown in (b) was uniformly given a score of “0” (inaccurate) by all five
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Japanese raters and it was reported that they perceptually perceived it as a
voiced [madzo:]. However, the figure (b) showed an unclear detail of the pre-
test production, but when looked at closely on Praat, there evidently was a
voice bar observed under the frication showing that TLB9 pronounced [matgo:
- madzo:] in a voiced manner. However, after receiving the training, TLB9
pronounced with no voicing manner and yielded more similar acoustic

features to (a) which was produced by a native speaker.

(a) [ma(d)zo:] uttered by a Japanese native speaker

VR Ay 1 i

mazo:

(b) Pre-test production of [ma(d)zo:] uttered by TLA13

No voice bar
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(c) Post-test production of [ma(d)zo:] uttered by TLA13

Release burst Voice bar

m a dz o:

Figure 4.16 Screenshots of waveforms and spectrograms of (a) a native
production of [ma(d)zo:], (b) a pre-test production and (c) a post-test

production by trained participant (TLA13).

Lastly, Figure 4.16 illustrates the spectrograms and waveforms of
productions of the word [ma(d)zo:] (a) by a Japanese native speaker; (b) a
pre-test production by TLA13; (c) a post-test production by TLA13. Based on
the evaluation test carried out by the five Japanese raters, the [ma(d)zo]
attempted by participant TLA13 at pre-test was uniformly given a score of
“0” (inaccurate) and was perceived as [mago:] by all raters. As the figure
shows, it is clear that TLA13 did not pronounce [ma(d)zo:] in a native-like way
since it was acoustically different from (a), which was produced by a
Japanese native speaker. In (a), a voicing bar was present throughout the
frication segment of [ma(d)zo:] in the middle of the word. In contrast, in the
pre-test production in (b), [ma(d)zo:] produced by TLA13 shown in (b)
featured a lack of a release burst and a voicing bar in the middle of the word.
Also, there was a relatively large presence of frication at the segment, clearly
indicating that TLA13 substituted the target word with a voiceless fricative ([g])

and produced it as [mago:]. However, according to Kawano (2014) and
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Trakantalerngsak (2013), [(d)z—g] substitution is a relatively rare mistake for
Thai learners to make when trying to produce the voiced [(d)z], since normally
[(d)z] is mostly substituted with the voiceless [tg]. However, after receiving the
training, the post-test production by TLA13 demonstrated a release burst
followed by voicing throughout the segment as shown by the presence of a
voicing bar across the spectrogram possibly produced as [madzo:].

In conclusion, this subsection has presented some acoustic features
observed in Thai learners’ productions when compared with native speaker
productions and production error trends made by Thai learners of Japanese.
Before receiving training, participants’ productions were acoustically different
from the native speaker. However, after the training, they pronounced the
target words in more native-like way, showing that HVPT perceptual training

has a positive effect on improving learners’ production ability.

4.6 Relationship between production and perception

The relationship between perception and production at group level and
individual level will be examined in this section. The purpose of this discussion
is to examine whether there is a relationship between the perception and
production of the target contrasts and to examine the degree of improvement
of individuals in both modalities. As Wang (2002) suggests, “the ultimate goal
of learning the sound system of a target language is success in both
perception and production, perceptual learning cannot be completely
evaluated without examining its relation with production” (p. 19). Previous
studies have shown that there was a transfer of perceptual training to
production (Bradlow et al., 1997; Rochet, 1995), suggesting that there is a link
between perception and production modalities. However, to investigate
whether there is a link between perception and production, it is necessary to
examine the relationship between perception and production accuracy. If

there is such link, it may be possible that perceptual training promotes
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similarly better perception and production accuracy. This section presents

correlation analyses only for the trained groups.

4.6.1 Group level correlation

Table 4.4 Accuracy of perception and production at pre-test and post-
test for each contrast (Trained Group A).

Pre-test (%) r Post-test (%) r
Perception Production Perception  Production
1. [(d)z] 85 51 0.221 86 67 0.773*
2. [ts] 58 19 0.33 76 34 0.54
3. [te] 60 38 0.085 70 41 -0.45
4. [(d)z] 66 61 0.174 84 71 0.262

* means level of significance: * = p<.05, **= p<.001

Table 4.5 Accuracy of perception and production at pre-test and post-
test for each contrast (Trained Group B).

Pre-test (%) r Post-test (%) r
Perception  Production Perception  Production
1. [(d)z] 82 74 0.761* 93 84 0.788*
2. [ts] 81 45 0.359 81 54 0.739*
3. [te] 49 46 0.277 82 53 -0.117
4.[(d)z] 72 63 0.642 92 73 0.401

* mean level of significance: * = p<.05, **= p<.001
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Mean percentages of perception and production accuracies at the pre-
test and the post-test by each contrast are shown in Tables 4.4 and 4.5. As
the tables show, perception performance generally exceeded production
performance for all contrasts. This finding supports previous studies (Flege,
1991; Llisterri, 1995) which claim that perception precedes production. After
training, the voiced sounds [(d)z] and [(d)z] are relatively easy to identify and
to produce for both trained groups. In contrast, the post-test results showed
that [ts] and [tg] are somewhat easy to perceive after the training but showed
a production accuracy rating of less than 50%, indicating that these contrasts
are highly difficult for Thai learners from both groups to produce.

A Pearson correlation was performed on each contrast to see whether
there was a correlation between perception accuracy and production accuracy
before and after the training. As shown in Tables 4.4 and 4.5, the correlation
analyses showed that, except for the “[(d)z]” sound produced in Trained
Group B, overall pre-test results showed no significant correlation, indicating
that identification accuracy was not reliably related to production performance
at pre-test. However, after receiving the training, for Trained Group A, the
accuracy percentage of the perception and production of [(d)z] at post-test
were found to be highly correlated (r=.773, p<.05). [ts] showed a trend of
correlation (r=.540, p<.1). In contrast, a correlation was not found in [tg] and
[(d)z], although a higher correlation was observed in the post-test than the
pre-test. For Trained Group B, the accuracy percentage of the perception and
production of [(d)z] and [ts] correlated highly ([(d)z]: r=.788, p<.05; [ts]: r=.739,
p<.05), indicating that the identification accuracy of some contrasts was
significantly related to their production performance after the training. In other
words, participants who improved in the perception of [(d)z] and [ts] were
more likely to improve in the production of those contrasts, and vice versa. In
contrast to other sounds, [tg] showed a negative correlation and a
contradictory trend in both groups, revealing that while [tg] became relatively
easy to identify after the training, the contrast was still highly difficult to
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produce for Thai learners. In other words, the training helped improve the
perception of [tg] but was not effective in improving its production.

In summary, at pre-test, there was no reliable relationship observed
between perception and production both in Trained Group A and B,
suggesting that there were no pre-existing relationships between the two
modalities before the training. In other words, there may be cases wherein
perception is accurate but production is not accurate. At post-test, there was
found to be an observable relationship between improvements in both trained
groups. Although identification accuracy was not significantly related to
production performance before the training, it was afterwards found that there
was a stronger link between the two domains after the training. However,
these results are still not strong to support a relationship between the two
modalities. The fact that most contrasts were well perceived despite relatively
inaccurate production suggests that there is no clear and consistent
relationship between L2 perception and production, and that accurate L2
perception may not be sufficient for accurate production. Moreover, according
to Bradlow et al. (1997, p. 2307), due to the process of learning in the two
domains appearing to be distinct within individual subjects, learning in the
perceptual domain is not a necessary nor sufficient condition for learning in
the production domain. Here it can only be predicted that the L2 perception
and production processes may share common underlying representations and

perceptual training might have an effect on improving both modalities.

4.6.2 The individual level relation

Previous studies have demonstrated that there were large individual
differences in benefit gained from training (Bradlow et al., 1997; Hazan et al.,
2005; Lengeris, 2009), nevertheless it is worth looking into individual
performance and the change in the performance of both domains in this study.
Next, the degree of improvement and the relationship of the two modalities for

individuals will be analysed. Mean percentages of correct identification and
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production scores of individual participants at pre-test and post-test are

presented in Tables 4.6 and 4.7.

Table 4.6 Individuals’ identification and production accuracy at pre-test

and post-test for Trained Group A.

Perception Production
Subject
pre post dif(%) pre post dif(%)
TLA1 47 91 44 21 37 16
TLA2 81 78 -3 23 43 20
TLA3 78 91 13 48 59 11
TLA4 72 66 -6 34 45 11
TLAS 72 78 6 60 56 -4
TLAG 78 88 10 73 79 6
TLA7 50 53 3 31 38 7
TLA9 63 81 18 34 58 24
TLA10 75 84 9 31 49 18
TLA11 69 81 12 48 56 8
TLA13 56 81 25 61 68 7
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Table 4.7 Individuals’ identification and production accuracy at pre-test

and post-test for Trained Group B.

Perception Production
Subject
pre post dif(%) pre post dif(%)
TLB1 66 91 25 48 64 16
TLB2 75 88 13 71 88 17
TLB3 81 91 10 55 53 -2
TLB4 78 91 13 53 70 17
TLB5 84 100 16 76 81 5
TLB7 59 75 16 49 57 8
TLB9 75 91 16 81 93 12
TLB10 53 72 19 40 43 3
TLB11 66 84 18 38 48 10

Tables 4.6 and 4.7 compare and contrast the amount of learning in
perception and production of all trained participants in order to see the
relationship between changes in production and perception performance. As
the tables show, overall, the results show that most of the participants
improved noticeably in perception and also showed some gains in production.

These results reveal considerable variability across participants. For
most trained Thai learners, perception and production ability developed
simultaneously. TLA1, TLA3, TLA6, TLA7, TLA9, TLA10, TLA11, TLA13,
TLB1, TLB2, TLB4, TLB5, TLB7, TLB9, TLB10 and TLB11 or 16 participants
out of 20 gained benefits in both modalities. However, TLA1, TLA3, TLAG,
TLA1M1, TLA13, TLB1, TLB5, TLB7, TLB9, TLB10 and TLB11 exhibited greater
improvement in perception than production. By contrast, TLA4, TLA7, TLA9,

TLA10, TLB2 and TLB4 made improvements in production accuracy rather
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than perception accuracy. To be specific, some participants such as TLA7,
TLA10, TLB2 and TLB4 gained only a little benefit in perception accuracy but
showed larger gains in production accuracy after the training. However, there
were some participants who did not show any improvement at all in
perception accuracy and who even performed worse in perception at post-test
but who showed a large gain in production accuracy at post-test, such as
TLAZ2 and TLA4. In addition, TLA5 and TLB3 improved in the perception test
but the learning did not transfer to production. Moreover, some previous
studies demonstrate that weaker learners benefit more from training since
they have larger room for improvement (Wang et al., 1999). As shown in the
table, this study also shows that some participants with a lower initial pre-test
score such as TLA1, TLA13, TLB1, TLB10 and TLB11 showed more
substantial improvements in the post-test whereas training effects were much
smaller for those who started with high accuracy scores in the pre-test such
as TLA2, TLA4, TLA5S and TLB3.

These results indicate that perceptual training lead to perception and
production improvements in most trained Thai learners. Overall, the results
showed that most trained Thai learners improved their ability in both
modalities. However, the results revealed considerable variability across
participants. Individuals whose perception improved were not necessarily
guaranteed to improve in their production, and vice versa. Some cases
showed that there was no observable relationship between changes in
perception and production. Improvements in perception and production do not

systematically progress at equal rates within individuals (Bradlow et al., 1997;
Kartushina et al., 2015).

4.7 Questionnaire responses

In addition to the experimental results described above, all trained
participants were asked to assess and comment on their perceptual training

by filling out a questionnaire form (See Appendix J) immediately after the
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generalisation test finished. The aim of this section was to understand
participants’ opinions regarding perceptual training. The results of the
questionnaire are briefly summarised here along with some direct quotes from

the participants’ responses.

Results of the questionnaires:

Question 1: What is your motivation to take part in this training?

All twenty participants responded that they wanted to improve their
listening and speaking ability. None responded that they felt forced to take

part in the training.

Question 2: How do you feel about the training?

The following quotes represent the trainee’s overall positive
experiences with the training.
- Positive -

« ‘| found that the training was good in helping me distinguish
Japanese sounds better.”

« “After | attended this training, | feel like my listening skills are still
not good. And | feel that | have more motivation to improve my
listening skills from now on.”

« “The more | do, the better score | get.”

« “It's very helpful that | had a chance to practice over the summer
holidays.”

« “It's fun! It feels likes doing a hobby.”

« “It helps my listening and pronunciation skills.”

« “I now can better distinguish some sounds.”

« “| found some mistakes that | always make.”

« “It was very helpful.”
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- Negative -
« “| feel like | still have some problems in distinguishing some
fricative and affricate sounds.”
 “Exposure to multiple native speakers’ productions make me feel
more unfamiliar and confused.”
. “| feel like some sessions were very difficult and | couldn’t identify

some sounds.”

Question 3: Did you find the training helpful in listening to and understanding

Japanese contrasts? (This question is a yes/no question.)

There were no negative responses to this question. All twenty
participants responded “Yes”, indicating that the training was helpful for

learning Japanese contrasts.

Question 4: Would you like to conduct this training or similar phonetic

training in your Japanese class?

All twenty participants responded they would like to take part in

phonetic training in their classes.

Question 5: (Only asked of those in Trained Group B) Does listening to your

own speech help you notice your production problems?

All nine trained participants of Trained Group B responded “Yes”. And
some participants explained that the self-listening task gave them more
chances to notice and improve their production because the task let them
compare their own speech with the accurate native speakers’ speech. Also

they directed their awareness towards listening to the model sounds for the
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first time. Many also commented that they had more awareness and felt it was

important to hear their own production in order to improve their learning.

Question 6: Please list some advantages of this training.

The following quotes represent the trainee’s overall positive
experiences with the training.

« “| gained some new listening strategies to help distinguish some
difficult sounds.”

« “I did not know the difference between [ts] and [s]. But now | know
the difference between these two sounds.”

» “When participating in this training, | got a chance to listen to
accurate Japanese speech.”

« “I learned how to distinguish some similar sounds and know my
own listening problems.”

 “The more | practice the better | can identify accurately.”

- “| do believe that my listening skill has improved.”

« “| feel more motivated after attending this training.”

Mostly, participants’ comments were positive. However, there was one
participant who explained that it was complicated to listen to many model

speakers.

Question 7: Please give any suggestions that you have about the training.

« Some participants wrote that they liked the training and wanted
more training sessions.

« They wished that this training had been available earlier.

Some participants gave some good suggestions for improving the

training as follows:
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« Technical problems should be resolved (the software was slow to
respond and encountered freezing.)

- Feedback was presented only up to three times in this study.
Some participants requested more than three times. Also, they
requested the chance to listen to feedback sounds whether their
answers were right or wrong.

« Some participants wrote that they liked the training and wanted

more training sessions.

In summary, from the questionnaire results detailed here it is clear that
the training program left an overall positive impression and that the majority of
participants felt that the perceptual training was of benefit to them, helping
them to learn more about Japanese sounds. Moreover, the training increased
their awareness of the fricative and affricate contrast differences. For those
who received the self-listening task, they reported that the task helped to raise
their awareness about speech learning. Therefore, it seems reasonable to
conclude that training tools such as the perceptual training conducted in this
study have the potential to contribute towards the learning of Japanese

fricative and affricate contrasts among Thai learners.
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Chapter 5 Discussion

5.1 Summary of the results

The ultimate purpose of this research is to establish an effective
training tool to be used in training L2 learners with the aim that it will improve
learners’ speech learning ability in perceiving and producing L2 contrasts.
Relatively few studies in the L2 speech training canon have examined
Japanese contrasts or have involved Thai learners as target participants. In
this dissertation, two perceptual training approaches, a standard HVPT
perceptual training method and a modified HVPT method of perceptual
training which differed in the training task in that the latter also conducted a
self-monitoring task, were given to Thai learners of Japanese in order to train
the problematic Japanese fricative and affricate contrasts.

As presented in the previous chapter, the overall results of the current
study were in general positive. Both the standardised HVPT perceptual
training and the modified HVPT perceptual training yielded positive effects in
modifying Thai learners’ perception of the Japanese fricative and affricate
contrasts. Moreover, perceptual learning gained from the training was
maintained for six months after the completion of the training. The
improvements were also transferred to production as well. Participants from
both the two trained groups performed equally well in perceiving and
producing the target contrasts, indicating that there was no difference found
between the two training approaches. However, Trained Group B
demonstrated more benefits since the effects of training were maximised to all
learners in the perception test. Moreover, generalisations to untrained words
and an untrained talker were also observed only in Trained Group B, which

undertook the self-monitoring task.
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The main research questions of this dissertation are answered below.
Following the research questions is a discussion putting particular emphasis
on the implications for models of cross-linguistic speech perception, L2
speech training studies and pedagogical recommendations for Japanese

language pronunciation teaching and learning.

5.2 Answers to the research questions

I. Can HVPT perceptual training improve Thai learners’ perception of
Japanese fricative and affricate contrasts?

The HVPT perceptual training carried out in the study incorporated
training tokens containing Japanese fricative and affricate contrasts which
were produced by four different native speakers and was undertaken by Thai
learners of Japanese. The first question addressed by this study was whether
this HVPT perceptual training would be beneficial for improving the Thai
learners’ perception of Japanese fricative and affricate contrasts. The overall
results showed that there was a significant improvement from pre-test to post-
test observed both in the trained groups and the untrained group (Trained
Group A: 67%—79%; Trained Group B: 71%—87%; Control Group:
63%—69%). Thus, while the control group showed a 6% improvement in
accuracy, the trained groups showed a significantly greater degree of
improvement; about 12% in Trained Group A and 16% in Trained Group B. In
other words, the results clearly indicated that participants who received HVPT

perceptual training outperformed those who did not in the perception of the
target sounds.

In summary, the overall results provide some evidence to support the
use of HVPT perceptual training in effectively improving Thai learners’
perception ability of Japanese fricative and affricate contrasts. Previous L2
speech training studies have shown that L2 learners benefit from perceptual
training with an improvement in identification of 10 to 20% (Bradlow et al.
1997; Lively, Logan et al., 1993; Lively, Pisoni et al., 1994; Lopez-Soto &
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Kewley-Port, 2009; Wong, 2013). The results of this study are in line with the
findings of previous studies, which show the effectiveness of HVPT perceptual
training on improving perception. Moreover, the results also support the claim
that L2 perceptual learning can occur in L2 adult learners and their speech
perception can be modified through laboratory training (Bradlow et al. 1997;
Iverson et al, 2005; Ilverson & Evans, 2009; Lively et al., 1993; Logan et al
1991; Nishi & Kewley-Port, 2008; Rochet, 1995).

Improvements for individual contrasts

The results indicated that HVPT perceptual training had a positive
effect on the perception of Japanese fricative and affricate contrasts.
However, a closer investigation revealed that individual contrasts were not
equivalently improved. Some contrasts proved easier to perceive and some
were more difficult, even after training had taken place. That is, some sounds
showed a large degree of improvement whereas other sounds showed no
improvement at all. This unequal gain observed in different contrasts is also
seen in previous studies (e.g., Kartushina et al., 2015; Thomson, 2008).
Moreover, Trained Groups A and B did not show the same improvement
trends for individual contrasts. To be specific, within groups, in Trained Group
A [ts] contrast identification significantly improved and showed the greatest
improvement with an 18% increase, and [(d)z] showed a significant trend of
improvement. However, Trained Group A did not demonstrate significant
learning of the [(d)z] and [te] contrasts. Conversely, in Trained Group B, [tg]
and [(d)z] were significantly improved and [(d)z] showed a significant trend of
improvement. Specifically, the greatest improvement was observed in [tg] with
a +33% point increase in accuracy. [(d)z] and [(d)z] also showed a
substantially high degree of improvement with a +20% and +11% increase
respectively. Contrary to other contrasts (and contrary also to the results of

Trained Group A), [ts] showed no improvement at all.
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One possible explanation for these differences in improvements across
contrasts may be that a ceiling effect is in place (Bradlow et al. 1997;
Kartushina et al., 2015). Contrasts that were perceived less accurately before
training began appeared to gain more benefit from the training. On the
contrary, contrasts that showed considerably high accuracy scores in the pre-
test did not show any change, or showed only minimal degrees of
improvement, since there was little room left for improvement to occur. In this
study, at pre-test Trained Group B already showed high average accuracies of
more than 81% for the [(d)z] and [ts] contrasts, whereas [tg] showed a
noticeably low average of about 49%.

Moreover, the results showed that apart from the [(d)z] contrast,
Trained Group A and Trained Group B did not demonstrate the same gains.
The difference in improvement across contrasts within groups might be
attributable to the difference in training types (Hanulikova et al., 2012).
However, it is too early to conclude that different training types result in
differences in learning outcomes. More research is needed to determine what
factors influences the unequal learning outcomes across contrasts and

groups.

Improvements in the control group

The perception test results showed that the control group also
demonstrated an overall significant improvement from pre-test to post-test.
The finding that untrained participants demonstrated the ability to significantly
better identify the target contrasts was also observed in previous studies (e.g.,
Hayes-Harb, 2007; Huensch, 2013). Several factors were suggested to
account for the improvements found in the control groups of previous studies.
Huensch (2013, p. 161) states that the long pre/post-test intervals could have
provided enough input or may have acted as a form of training for the control
group. Additionally, control group participants could have become familiar with
the tests’ methodologies (Burnham, 2013, p. 107). Taken together, it can be

133



inferred that the contributing factor to the improvement of perception in the
control group in this study may also possibly be because of the awareness of
participating in the experiment or through input gained when conducting the
extensive pre-test and post-test phases. As described in the Chapter Three,
the untrained participants of the control group were given a pre-test, post-test,
generalisation-test and a delayed post-test which contained a large number of
stimuli produced by various Japanese speakers. These exposed tests may
have acted as a form of training that helped improve the perception of the
control group. Although there was a significant improvement of 6% observed
in overall identification accuracy, when looked at closely, the results did not
show a significant change from pre-test to post-test for any specific contrast,
and the post-test identification accuracy of the trained groups were
significantly higher than the control group. Moreover, untrained participants
improved significantly from pre-test to the post-test only in the perception test,
there was no significant improvement found in any other tests, such as in the
generalisation test that the control group undertook, the delayed post-test and
the production-test. In other words, it can be deduced that the control
participants had possibly made use of short-term memory and may have
developed the ability to perceive target contrasts under certain circumstances
to better identify the target contrasts, but are as yet unable to represent the
contrasts and implement stored contrasts in the long-term memory or induce
a transfer of learning to production. However, since the factors contributing to
the improvements of the control group are not yet certain, more research is

needed to investigate this issue.

Il. Does HVPT perceptual training allow generalisation to new words and
new talkers?

This study also examined whether the perceptual learning gained from
the training generalised to new words and a new talker. Huensch (2013, p.

163) states that receiving varied input from multiple talkers will yield a greater
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number of exemplars stored in the memory and then allow for generalisation
to new words and new talkers. There were two types of generalisation tests
conducted in the current study. The first test used old tokens from the pre/
post-test produced by a familiar talker also used in the training and an
unfamiliar talker not used in the training. The results of this generalisation test
showed that participants’ abilities to identify the pre/post-test tokens produced
by the untrained talker were comparable to that of tokens produced by the
trained talker. This means that, although perceptual training was carried out
with only four talkers, there was a transfer in identification accuracy to a fifth
talker, and even though this does not guarantee accurate perception of target
contrasts when given by other talkers, it at least indicates that training carried
out in the study provided enough variability to achieve generalisation. These
results of the first generalisation test are consistent with previous research
findings (Huensch, 2013; Rochet, 1995; Wang, 2002), revealing that there
was a perceptual learning transfer to a new talker.

Next, the results of the second type of generalisation tests will be
discussed. In order to further investigate whether there was robust
generalisation to increased accuracy in perceiving new words as well as an
unfamiliar talker, an additional two generalisation tests with a large range of
64 new untrained tokens produced by a familiar talker, whose voice was used
in the training, and an unfamiliar talker, whose voice was utilised for the first
time, were conducted. The two additional generalisation tests refer to; 1) a
test of words of low lexical familiarity uttered by a familiar and an unfamiliar
talker; 2) a test of words of high lexical familiarity uttered by a familiar and an
unfamiliar talker. After examining statistical analyses taken from the two tests,
it was revealed that Trained Group B consistently outperformed Trained
Group A and the control group in all generalisation tests. Moreover, Trained
Group B showed a significantly higher score in identification accuracy for most
generalisation tests (apart from the test of high lexical familiarity by a familiar
talker) than at pre-test, indicating relatively strong evidence that there was a
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transfer of perceptual learning to both untrained words and to an untrained
talker in Trained Group B. In contrast, apart from the test of words of low
lexical familiarity produced by a familiar talker for both groups, Trained Group
A and the control group did not perform differently to the pre-test (meaning
that their accuracy remained at pre-test levels), showing that the two groups
had insufficient evidence to show a transfer of perceptual learning to new
words and a new talker.

Taken together, the generalisation effect observed only in Trained
Group B implies that the difference in training type might have influenced the
learning outcome. This finding implies that HVPT perceptual training alone
was beneficial for a generalisation to a new talker producing trained words but
it was not enough to show evidence of a generalisation to new, untrained
words and a new talker. On the contrary, trained participants who received
HVPT perceptual training as well as a self-monitoring task could show better
generalisation of perceptual learning to new words uttered by an unfamiliar
talker. The greater generalisation observed in Trained Group B clearly
indicates the greater effectiveness of combining a self-monitoring task with
HVPT perceptual training.

Moreover, concerning the level of lexical familiarity, the degree of
lexical familiarity has been shown to influence the degree to which
participants perceive accurately. The results obtained from the generalisation
test show that Thai learners were better at identifying words of low lexical
familiarity than words of high lexical familiarity. According to Pierce (2014),
‘lexical items that occur more often in the target language can bias the
participants’ performance in perceptual training tasks” (p. 63). Moreover,
Flege et al. (1996) found that Japanese learners were better able to correctly
identify /I/ and /r/ tokens in more common words than those in less common
words. Based on this previous research, it was expected that Thai learners
would be more accurate in identifying familiar words than unfamiliar words.
However, interestingly, unlike findings from prior research, this study
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demonstrated that Thai learners were better at identifying words of low lexical
familiarity than words of high lexical familiarity. The reason why unfamiliar
words were easier to perceive for Thai learners might be because of the
effects of perceptual training. The training stimuli used in the training included
not only real words but also nonsense words. It is possible that training
learners using high variability and various sources of words, such as real
words and nonsense words, might have influenced learners to direct their
attention to the phonetic characteristics of the target contrast. As Pereira
(2013, p. 30) states, the nature of the stimulus used in training may promote
different types of learning. Hence, with the training background, when learners
are exposed to words of low familiarity which they have never heard, they
have no lexical knowledge and phonological representation of the target
words. They then draw their attention directly to the phonetic characteristics of
the exposed target contrasts, making them identify words of low familiarity
more accurately than words of high familiarity. As cited by Hayes-Harb (2007,
p. 66), recent research has provided evidence that learners can learn to
discriminate second language contrasts even without any reference to word
meaning after simply listening to the target language during a training session.
Schmidt (2001) also states that in communicative L2 learning environments,
learners tend to focus on meaning, but when their attention is explicitly
oriented toward phonetic form, learning outcomes can be improved.
Furthermore, Guion & Pederson (2007) state that, “with explicit directing of
attention, adult learners can better discern novel phonetic contrasts” (p. 57).
In their study, English monolinguals were grouped into those who were
instructed to attend to Hindi phonetic contrasts (“sound-attending group”) and
those who were instructed to attend to meaning correspondences of the same
stimuli (“meaning-attending group”). The results show that the sound-
attending group showed better discrimination at post-test for all contrasts,
whilst the other group did not improve in any contrasts. However, the
meaning-attending group showed more learning than the sound-attending
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group in semantic tests. This study confirmed that the orienting of attention is
relevant to the acquisition of novel phonetic categories, suggesting that the
mechanisms of the attentional system should be an explicit component of
models of second language acquisition. This finding of the current study here
also shows evidence that when Thai learners were exposed to various
unfamiliar words of which they had no lexical knowledge, they direct their
attention solely to the phonetic characteristics, and their phonetic judgments
that rely on the phonetic form, rather than the reference of the word’s
meaning, and tend to be more accurate than identifying words of high
familiarity. The results here emphasise the importance of using nonsense
words in the training. Using such words, L2 learners can truly learn to
establish new phonetic categories of non-native contrasts and their phonetic
judgments are accurate no matter whether the words they hear are familiar or
unfamiliar. If this finding can be shown to be sufficiently reliable, then training
using nonsense words may lead to better learning, since it may help L2
learners create new, strong and stable sound categories that are founded truly
on the phonetic form rather than a lexical meaning base. However, the data
presented here are still insufficient to draw a firm conclusion. Additional
studies are needed to determine whether the lexical familiarity effects
observed here are indeed the result of perceptual training using nonsense

words.

Ill. Will the improvement be retained after six months?

Previous L2 speech training studies have shown that learners
maintained their improved levels of identification performance three months
(e.g., Bradlow et al., 1999; Lively et al., 1994) and six months after completion
of HVPT perceptual training (e.g. Wang et al., 1999). The results of the
retention test of this study also indicated that the observed improvement in
perception was maintained for at least six months after the training was

completed. There were significant differences in mean identification accuracy
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scores observed between the pre-test and the retention test for the trained
groups but not the control group. Moreover, there was also no significant
difference found between the post-test and the retention test in the trained
groups, indicating that their perceptual ability remained comparable to the
improved performance that was observed after training. This result is
consistent with previous findings, suggesting that L2 learners have long-term
memory representations or have established representations for new L2
sounds after training (Wang et al.,, 1999). In contrast, the control group
showed no change in perceptual identification accuracy from the pre-test to
the six-month delayed post-test, indicating that the control group’s
identification ability at the time of the delayed post-test went back to the same
level as when they performed the pre-test. The presence of this retention
effect provides further support for the efficacy of HVPT perceptual training in
that it can produce long-term change in learners’ ability to identify L2 contrasts
(e.g., Bradlow et al., 1999; Iverson & Evans, 2009; Lively, Logan et al., 1993;
Lively, Pisoni et al., 1994; Wang, 2002; Wang & Munro, 2004; Yamada et al.,
1996).

IV. Does HVPT perceptual training benefit the production performance of
the target sounds?

Recently, a number of previous studies have shown that HVPT
perceptual training has been shown to improve production ability even though
there has been no explicit production training involved in those investigations
(e.g., Bradlow, Akahane-Yamada et al. 1999; Bradlow, Pisoni et al., 1997;
Hazan et al., 2005; Lambacher et al., 2005; Lengeris & Hazan, 2010; Lopez-
Solo & Kewley-Port, 2009; Wang et al., 2003). This study also found that a
significant improvement in perception gained from HVPT perceptual training
of Japanese fricative and affricate contrasts also lead to an improvement in
production. Japanese fricative and affricate contrasts produced by trained

learners were not only assessed with greater rates of accuracy but also
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received significantly higher goodness rating scores after the training as
judged by five Japanese native speakers. Such an improvement was not seen
in the control group. The results here support previous research findings that
most pronunciation errors have a perceptual basis, thus an improvement in
perception will help to improve production (e.g., Flege, 1995; Rochet, 1995).
Although this study has shown that perceptual training has influenced the
production domain, the mean goodness rating scores revealed that their
production performance was still far from native-like. Specifically, from a
native-like score of five, Trained Group A demonstrated an improvement in
rating from 2.464 to 2.811 and Trained Group B showed an improvement from
2.861 to 3.136, indicating that the post-training score is still far from the ideal
native-like score. This lack of a large improvement in pronunciation is due to
the fact that this training was not designed to facilitate better learning in
production, and so a substantial improvement was not anticipated. Next,
regarding improvements in the production of specific contrasts, a significant
improvement of a specific contrast was observed only in Trained Group A.
Participants from Trained Group A made significant improvements in the
pronunciation of [(d)z], [ts] and [(d)z]. An overall significant improvement was
seen in Trained Group B but there was only a significant trend seen in the
improvement of the pronunciation of [(d)z] and [(d)z]. The lack of significant
difference in Trained Group B may be due to the initially higher pre-test scores
when compared to Trained Group A, implying that there was not enough
space for an improvement to be made, as previously noted regarding
perception (e.g., Bradlow et al., 1997; Kartushina et al., 2015).

An observation of the spectrograms and waveforms confirmed that
trained participants improved their production and their pronunciation became
more native-like. In addition, based on the answers provided to the
questionnaire, most participants responded that they feel like the training not
only helped them improve their listening skill but also benefit their production
ability since they used the exposed model voice to imitate the target sound.
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Taken together, these findings support the claims of previous studies
that HVPT perceptual training is effective in enhancing learners’ production
ability as well as perception (e.g. Bradlow et al., 1997; Hazan et al., 2005;
Rochet, 1995; Wang et al., 2003). A transfer of perceptual learning to the
production domain has provided support to the theory that perception and
production must be connected in some way (e.g., Bradlow et al., 1999; Flege,
1995; Yamada et al., 1996). Details of the link between perception and

production will be discussed in detail later.

V. Exploring whether modified HVPT perceptual training designed to
raise learners’ awareness resulted in greater learning than the
standardised HVPT perceptual training or not.

This study adopted two training types; (a) standardised HVPT
perceptual training which used only a two-alternative, forced-choice
identification task (undertaken by Trained Group A), and (b) a modified
version of HVPT perceptual training which used a two-alternative, forced-
choice identification task and a self-monitoring task (undertaken by Trained
Group B) with the aim to raise self-awareness in speech learning. This self-
monitoring task has not been employed in any previous HVPT perceptual
training, as far as this researcher is aware. The main purpose of this
modification was to investigate whether promoting self-awareness using a
self-monitoring task would yield better learning outcomes.

Based on the perception test and production test results, there were no
significant differences in overall performance between the two trained groups.
Both the two trained groups demonstrated similarly significant improvements
in perception and production ability. However, Trained Group B showed more
benefit than Trained Group A in three ways. First, Trained Group B
outperformed Trained Group A (Trained Group A: +12%; Trained Group B:
+16%) in perception accuracy. Second, when looking at individual

performance, all participants in Trained Group B benefitted from their
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perceptual training whereas great variations of improvement gains were
observed in Trained Group A. In Trained Group A, some participants made
noticeably large improvements while others did not successfully learn the
target sounds. Some made no gain and showed a decrease in identification
accuracy after the training. This unequal gain was not observed in Trained
Group B. Third, the generalisation tests demonstrated that sufficient evidence
of a transfer of perceptual learning to new words and a new talker occurred
only in Trained Group B.

A self-monitoring task has been shown to promote positive learning
success in Hirano-Cook (2011). Results obtained from this study are
compatible with Hirano-Cook’s findings in that this study has also found that
self-monitoring can raise learners’ perceptual awareness and contribute to
boosting L2 speech learning. Self-monitoring presented individual feedback to
specific learners in order to compare their own productions with model
productions so that they could understand how accurate or inaccurate their
productions were. Although this study has not provided data concerning what
effect self-monitoring has on the learning process in terms of mechanisms of
learning, it has presented enough to evidence support the proposition that a
self-monitoring task can yield better outcomes in speech learning.

To conclude, the results of this study suggest that HVPT perceptual
training is effective in modifying the perception and production of Japanese
fricative and affricate contrasts. Moreover, the perceptual learning gained from
the training has been proven to be maintained in the long-term memory.
However, conducting perceptual training together with a self-monitoring task
facilitated better learning than HVPT perceptual training alone in terms of the
higher degree of improvement in perception, the benefits discerned in the
majority of learners, and the transfer of generalisation to new words and a
new talker at least for Thai learners of Japanese fricative and affricate
contrasts. The findings suggest that “self-monitoring” tasks should be
combined with HVPT perceptual training to maximise the effect on L2 speech
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learning. However, it is premature to draw firm conclusions since more
research is still required in order to make a stronger claim about the efficacy

of self-monitoring in facilitating L2 speech learning.

VI. Will there be any link between perception and production?

With the hope that the findings of the present study can shed more light
on the link between the perception and production, this study will now look
into the mechanisms that exist to connect these two modalities. While a
minority of researchers have contradicted these claims (see Chapter Two,
2.2.2), many previous studies have suggested that if there exists a close link
between perception and production, then an improvement in perception would
lead to improved production. This study’s results are generally in line with the
findings of these previous studies, which state that perceptual learning gained
through HVPT perceptual training leads to improvements in production (e.g.,
Bradlow, Akahane-Yamada et al., 1999; Bradlow, Pisoni et al., 1997; Rochet,
1995; Yamada et al., 1996). Findings such as these seem to strengthen the
claim that there may be an inherent link between speech perception and
production.

There have been further strong claims made that perception
necessarily precedes production (e.g., Flege, 1991; Llisterri, 1995). The
results of this study also suggest that perception precedes production for all
contrasts (see Tables 4.4 and 4.5), indicating that Thai learners perform better
in identifying than producing the Japanese fricative and affricate contrasts.

A closer and more nuanced analysis of the relationship between
perception and production will subsequently be discussed here, with
reference made to the results found in this study. A correlation analysis
showed that at pre-test there was no reliable relationship observed between
perception and production for both trained groups. This suggests that there
was no evidence of a pre-existing relationship between the two modalities

before the training took place. Most contrasts were well perceived despite
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relatively inaccurate production. This finding seems to contradict the findings
of research mentioned earlier and implies that the relationship between L2
perception and production is by no means clear and consistent, and that
accurate L2 perception may not, in fact, be sufficient for accurate production -
at least at the pre-test phase. Similar findings have also been reported in
previous training studies (e.g., Bradlow et al., 1997; lverson et al., 2012;
Kartushina et al., 2015; Peperkamp & Bouchon, 2011; Pereira, 2013).
Additional studies have also suggested that perception and production may
proceed independently in L2 speech learning (e.g., Hattori & Iverson, 2010;
Kartushina & Frauenfelder, 2014; Peperkamp & Bouchon, 2011).

However, it must be noted that it is possible that the relationship
between the two modalities can change over a long period of time in complex
ways (Baese-Berk, 2010; Strange, 1995). In this study, after the training was
undertaken, post-test scores showed relatively high correlations between
perception and production for certain sounds such as [(d)z] and [ts] and a
trend of high correlation between overall contrasts was observed. The findings
here suggest that, although identification accuracy was not significantly
related to production performance before the training, afterwards, due to the
effects of perceptual training, there was a stronger link observed between the
two domains. The correlation results found in the post-test seem to support
the view that a sound must be accurately perceived in order for it to be
adequately produced (Flege, 1987; 1991). However, the findings here are still
not strong enough to make a claim of the existence of a close relationship
between the two modalities. It can only be predicted that L2 perception and
production processes may share some common underlying representations
and perceptual-based training might have an effect on improving accuracy in
the production domain. However, since the relationship between L2 speech
perception and production is a complex issue, more investigations looking

more thoroughly at these two domains are needed in order to present further
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empirical evidence of the relationship between learning in perception and
production (Bradlow et al., 1997; Hattori, 2009).

Additionally, the differing degrees of improvement across individuals
must also be taken into consideration. Overall, examination at the individual
level revealed that perceptual training lead to improvements in perception and
production in most participants. However, there was a considerable variability
across participants observed. Some participants demonstrated a strong link
between their learning in perception and production, showing that
improvement in one modality helps in the learning of the other modality. On
the other hand, some participants did not show the same trend of
improvement. Individuals whose perception improved were therefore not
guaranteed to make improvements in their production. This finding mirrors
previous findings that have suggested that improvements in perception and
production do not systematically progress at equal rates between individuals
and is in line with Bradlow et al. (1997) and Kartushina et al. (2015).

The findings of this study show that the relationship between
perception and production is still unclear and proves to be a more complex
mechanism than is sometimes assumed. However, this study provides some
evidence that speech perception is somehow modifiable through training and
that the perceptual learning gained was transferred to the production domain,
suggesting that there may be a link between the two modalities. However,
much work remains to be done regarding the relationship between these two
domains and individual differences among participants also need to be taken

into consideration.

5.3 Pedagogical implications

The findings obtained in this study have provided insightful ideas about
the possible modification of the perception and production of Japanese
fricative and affricate contrasts by Thai learners with an aim to contribute to

Japanese speech learning and teaching. This section will conclude the
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overview of this dissertation by stating contributions and establishing future
directions and key findings for Japanese second language acquisition and

computer-assisted language learning.

I. Difficulty level and improvement of specific contrasts

- Difficulty level -

This part will lend some support to the L2 speech learning theories that
were described in Chapter Two. Based on the Speech Learning Model (Flege,
1995), learners should demonstrate ease when identifying sounds that are
new, whereas L2 sounds that have similar phonetic properties but are not the
same as an L1 counterpart are predicted to be difficult to acquire. In order to
gain more insight into what Japanese sounds posed difficulties for Thai
learners before receiving the training, it is worth looking at the pre-training
performance of the participants. Table 5.1 summarises predicted difficulties
according to interpretations of the SLM model. Table 5.2 displays the pre-test
mean correct identification scores as classified by contrast and group. Table

5.3 displays the pre-test mean production accuracy scores.

Table 5.1 Difficulty degree as predicted according to the SLM model.
[(d)z]

new-easy

[ts] [te] [(d)z]

new-easy

new-easy similar-difficult

Table 5.2 Pre-test percentage of correct identification scores classified

by contrast (degree of improvement gained after training).

[(d)z] [ts] [te] [(d)z]
Control 77 (+7) 47 (+6) 57 (+4) 70 (+5)
Trained A 85 (+1) 58 (+18) 60 (+10) 66 (+18)
Trained B 82 (+11) 81 (+0) 49 (+33) 72 (+20)
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[(d)z]

[ts]

[te]

[(d)z]

Mean

81

62

55

69

Table 5.3 Pre-test percent correct production scores classified by

contrast (degree of improvement gained after training).

[(d)z] [ts] [te] [(d)z]
Control 58 (+6) 27 (+0) 38 (+0) 42 (+5)
Trained A 51 (+16) 19 (+15) 38 (+3) 61 (+10)
Trained B 74 (+10) 45 (+9) 46 (+7) 63 (+10)
Mean 61 30 41 55

As seen in Tables 5.2 and 5.3, Thai learners had the most difficulty in
accurately identifying and producing [ts] and [tg]. It is to be noted that SLM
accurately predicted that [te] would be difficult or may take more time to
acquire. The similarity between the Japanese and Thai sounds possibly
hinders learning (the Thai [tg] is palato-alveolar whereas the Japanese [tg] is
alveolo-palatal). The SLM failed to predict that they would have difficulty with
[ts]. [ts] does not exist in the Thai affricate inventory and it should be easy to
acquire according to the SLM model. However, apart from the high
identification accuracy observed in Trained Group B, the results of testing
showed that Thai learners have great difficulty in perceiving and producing
[ts]. Flege (1997, p. 81) acknowledges that articulatory complexity and
linguistic markedness contribute appreciably to L2 perception and production
errors. One further explanation might also be relevant to the effects of
markedness. According to Eckman's (1977) Markedness Differential
Hypothesis as cited by Colantani et al. (2015), structures that are absent from

a learner’'s L1 are typologically marked and will be acquired with greater
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difficulty. The alveolar affricate [ts] is more marked since this sound does not
occur in most languages (Yamakawa & Amano, 2013). However, when
looking at the degree of improvement over time, [ts] improved greatly after the
training and showed larger gains than [tg]. This finding is compatible with the
Similarity Differential Rate Hypothesis which states that dissimilar sounds
between L1 and L2 are acquired faster than similar sounds (Major & Kim,
1996). The contrast that demonstrated the highest accuracy was [(d)z] with a
mean of more than 81% in perception and 61% in production at the pre-test
phase. This indicates that Thai learners already perceived [(d)z] well even
before they started the training. As for [(d)z], it showed a high degree of
difficulty in perception and production. However, after receiving training, its
perception significantly improved and it was produced to a more accurate
degree.

Overall, examination of the results shown above demonstrates that [ts]
and [te] pose considerable difficulties for Thai learners to perceive and
produce. This indicates that instruction should focus and give more attention
especially to [ts] and [tg].

The table below summarises strategies obtained from the follow-up
interview used by Thai learners to grasp the Japanese fricative and affricate

contrasts.

Table 5.4 Learning strategies used by Thai learners.

[(d)z] as [s]
as English [Z]
[ts] as [s] (Most frequent trend)
as 2]
[te] as Thai [te"] (Mostly used in initial position)
as Thai [te] (Medial and final position)
[(d)z] as Thai [te]
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From the chart above, it can be seen that there is a high possibility that
Thai learners do not establish new sound categories for each Japanese
sound, rather they tend to map those sounds onto their L1 sound system. It is
clear that the L1 influences the way L2 sounds are perceived (Best, 1995;
Flege, 1995). In accordance with results from prior studies, Thai learners
substitute the voiced [(d)z] mostly with the voiceless [s] (Higashi, 1986;
Kawano, 2014; Sukegawa, 1993). An investigation into acoustic analyses in
Figure 4.13, also demonstrated the same substitution. For example, TLA2
produced [zamama] as [samama] before receiving the training. However,
there were some cases showing that participants perceived the sound as
similar to the English [z]. This indicates that some Thai learners do not
completely lose the ability to perceive the voicing contrast. For the substitution
trend for [ts], the table shows that there are two sounds, [s] and [z], used as a
substitute for [ts]. However, [s] substitution is more dominant, followed by the
voiced [z]. For [tg], there are two trends of substitution, that is; if [tg] appears
in word-initial position, Thai learners perceive it as [teh]. By contrast, if [tg]
appears in a medial or final position, they tend to perceive it as the Thai [tg].
Lastly, for the voiced [(d)z], Thai learners frequently substitute the sound as
the Thai voiceless [tg]. Most substitute trends are in line with previous studies
shown in Table 2.4 (e.g., Konishi, 2005; Sukegawa, 1993). The main problems
observed here are that two new Japanese sounds were classified as one
single sound (the Japanese [tg] and [(d)z] as the Thai [tg] or; the Japanese
[(d)z] and [ts] as [s]). It is clear that some Thai learners do not form a separate
category for new Japanese sounds. Moreover, they tend to assimilate multiple
new sounds into one Thai sound category. There is also evidence of loanword
orthography. A number of loanwords from Japanese which are originally

pronounced with Japanese [tg] and [(d)z] are adapted into Thai [tg], for
example, “6f (£%5) ” [motei] becomes [motsi], and “BX (5 U) 7 [dwazi]
becomes [fufgi] in Thai (Chusri, 2013; Bunnag, 2014). However, if both

sounds are perceived as belonging to the same phonological category, then
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L2 learners will fail to distinguish these segments (Brown, 2000). The main
reason for this trend is because Thai has fewer fricatives and affricates than
Japanese does so Thai learners simply try to adapt all those new sounds into
the same categories as those that exist in Thai. According to PAM (Best,
1995), when two L2 contrasts are classified as equivalent to a single L1
consonant category, a so-called “single-category assimilation”, learning will be
the most difficult for the L2 learners to acquire. From the follow-up interviews
conducted, most Thai learners reported that they have difficulty in
discriminating the alveolar palatals [(d)z], [te] and [¢] of Japanese from each
other. This seems to indicate that they have not formed separate categories
for some Japanese sounds due to the interference of their native language.

In summary, the above shows that Thai learners assimilate some
Japanese sounds into their L1 categories and these substitutions are likely to
lead to learning difficulties. As Flege (1995) suggests, L1 interference seems
to be a factor in the perception of L2 sounds and, perhaps, production ability.
However, the ability to discriminate non-native phonemic differences are not
permanently modified or lost in adults (Pisoni, 1994). In other words, the
success of L2 perceptual learning depends on the degree of reorganising
those phonetic categories or on the formation of new sounds. Nonetheless, if
Thai learners form accurate categories for new L2 sounds then there is a high

possibility that they can succeed in acquiring the L2 contrasts.

Improvement and learning gained due to the training

Strange (1995) states that, “perception of L2 contrasts may continue to
improve for several years. However, some perceptual difficulties may persist
even after production of non-native phonetic segments is mastered” (p. 79). In
the present study, the gains from the training also show contrast-specific
effects. Some contrasts achieved near native-like levels of accuracy whereas

some did not make any changes in the two modalities even after the
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extensive training. Some contrasts improved only in perception but not in
production and vice versa.

For example, in Trained Group B, [(d)z] and [ts] initially showed similar
identification accuracy scores. However, while [(d)z] showed a significant
trend of improvement after the training, [ts] demonstrated no change from the
pre-test. In production, according to the goodness rating results, [te] and [(d)z]
initially showed equal pre-test mean scores. However, at post-test [(d)z]
improved to a greater extent whereas [te] was more poorly produced after the
training. It is surprising that the production of [(d)z] was more accurate and
more native-like than [tg] despite the fact that the voiced [(d)z] is more
marked2> for Thai learners to acquire since there is no voicing contrast of
fricatives and affricates existing in Thai. An explanation for the production
difficulty of [tg] could be that L1-based perceptual assimilation that leads to
non-target-like performance (Flege, 1995). The SLM model hypothesises that
the more similar sounds are to an L1 category, the more difficult it is that
sounds are acquired. This may possibly explain why Thai learners are more
successful at perceiving and producing [(d)z] and [(d)z] than [tg]. From the
results, it can be interpreted that trained Thai learners may be creating new
categories for the voiced [(d)z] and [(d)z] sounds since they started to perform
much better in identifying and producing the target sounds after the training.
On the contrary, [te] caught the most attention since [tg] showed a relatively
large improvement in perception but its production accuracy in both trained
groups decreased. The results show that although the perception of [tg] is
more accurate after training, participants still struggle when producing the
contrast possibly because they produce it in their L1 articulatory manner. As
Strange (1995) suggests, training using stimuli and tasks that emphasise

“equivalence classification” can lead to significant and lasting improvement.

25 |t is widely believed that cross-linguistically voiced obstruents are more marked and harder
to articulate than voiceless obstruents. Especially when there is no equivalent corresponding
sound in L1(Eckman, 1977; Johnson, 2012).
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Hence, more focus is needed for [tg] and its improvement may require
extended training sessions. In the case of [ts], Trained Group A improved
significantly in perceiving and producing after receiving the training.

Taken together, regarding these differences in learning outcomes, it is
possible that the differences in improvement arose due to differences in the
training types that the group received. Strange (1992) suggests that factors
such as training task variables - specifically L2 learning instruction
experience, types of tasks used in laboratory procedures (identification tasks
and discrimination tasks), types of input, speakers’ variability and sets of
stimulus - may explain the great variability in the results of L2 speech
perception studies. Moreover, the initial degree of difficulty when participants
conducted the pre-test might also explain the complex outcomes. Contrasts
that were produced more accurately at the pre-test such as [(d)z] and [ts]
(observed in Trained Group B with a mean accuracy above 81%) tended to
benefit less from the training than other contrasts that showed less accurately
at pre-test, and vice versa. For example, [tg], which showed large gains of
33% increases observed in Trained Group B and benefitted most in this
training, was the contrast that was pronounced least accurately prior to
training when compared to other contrasts. Previous studies have similarly
shown that higher pre-test score is associated with less improvement (e.g.,
Bradlow et al., 1997; Kartushina et al., 2015). These unequal gains of learning
are also compatible with the findings of Thomson (2008) which investigated
the relationship between English vowel identification and production by
Mandarin learners of English and found that some sounds are easier to

perceive and learn than others.

Il. Individual differences in learning
Researchers in the field of SLA have long questioned to what extent
various individual differences between learners predetermine their rate of

learning, ultimate attainment and response to particular instructional
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conditions. Previous training studies have suggested that the gains of training
tend to be spread unevenly across participants (e.g., Bradlow, Akahane-
Yamada et al., 1999; Bradlow, Pisoni et al., 1997; Burnham, 2013; Goto,
1971; Hazan et al., 2005; Kartushina et al., 2015; Lengeris, 2009; Sheldon &
Strange, 1982; Yamada et al., 1994). The results of the current study are in
line with these previous studies, demonstrating that there was evidently a
large variability in performance among participants both before and after
training, implying that benefits gained from the training also varied according
to individuals.

With the above in mind, the perception results of this study will be next
discussed in further detail. The results from Trained Group A indicate that
perceptual training did not result in increased perception performance for all
participants. Some participants made notably large improvements with a 44%
increase, while others made only very small gains or failed to successfully
learn the target sounds. On the contrary, Trained Group B showed more
steady and consistent improvements in identification accuracies, indicating
that all participants from Trained Group B clearly benefitted from the training.
Also, after a closer inspection of improvement by contrast, Trained Group A
improved in certain sounds but a similar trend was not observed in Trained
Group B. It could be suggested that the task variable may be an important
factor in predicting learning success of the target contrasts. An explanation for
the unequal gains between groups could be that the training type used in the
training might not have been a good match for the participants’ learning styles
who did not make any gains, as stated by Hanulikova et al. (2012). The
results of this study also suggest that the training type conducted in Trained
Group B might contribute to the more equal gains across participants.
Moreover, several previous studies have demonstrated that weaker learners
benefit more from training since they have more room for improvement. This
study also showed the same trend that participants who had a lower initial
pre-test score benefitted from the training more than those who started with
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high levels of accuracy in the pre-test (e.g., Pereira, 2013; Wang, 1999; Yeon,
2004).

Next, the production results will be discussed. An examination of the
production data shows that the degree of improvement in production accuracy
varied across trained participants. In Trained Group A, the size of production
improvement gain by individual participants varied from -4% to +24% with a
mean of 11% score change. In Trained Group B, the difference between pre-
test and post-test production scores by individual participants ranged from
2% to +17% with a mean of a 9% increase. Some participants made
noticeably large improvements with more than 20% points of increase
whereas some made very small gains with less than 5% points. Two
participants did not make any gains in production accuracy (one from each of
the trained groups).

In Hazan et al. (2005), it was reported that differences in improvement
ranged from -5% to +48% in perception scores and -11% to +20% in
production scores across individuals. Previous research suggests that
differences in the effectiveness of perceptual training across individuals could
also be ascribed to differences in the strategies of individual learners (e.g.,
Hazan et al., 2005; Thomson, 2012). Thomson (2012) investigated the effect
of high variability phonetic training on 10 English vowels by Mandarin-
speaking learners. The conclusions of this study inferred that learning
strategies used by participants might contain individualistic variations which
could thus explain variations in success rates across learners. For example, it
is possible that some learners may have directed their attention more towards
vowel duration during the training, while others may have focused more on
things such as spectral properties. In addition, Perrachione et al. (2011) also
state that training is beneficial or not depending on individual differences in
the learners. They found that high variability training typically promoted
learning among individuals with strong perceptual abilities or those who had

high perceptual scores before the training. Learners with weaker perceptual
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abilities were impaired by high variability training relative to a condition of low
variability. There are several factors identified by prior research which it has
been suggested may contribute to variations in outcomes of the acquisition of
L2 speech. These are things such as; learner’s motivation to engage with the
training and improve; the quality of training given; the amount of L2 input;
socio-psychological factors such as personality, general intelligence and age
of language acquisition; personal variables including extraversion, anxiety,
linguistic insecurity and self-efficacy; cognitive characteristics including
phonological memory, metalinguistic capacities (e.g., phonological
awareness), analytical abilities (e.g., analytical reasoning, mimicry), etc.
(Birdsong, 2006; Colantoni et al., 2015; Flege, 2002; Hu et al., 2013; Moyer,
1999; 2004).

As discussed already, there are many factors that influence learning
outcomes, it is, however, as yet unclear what specific factors determine this
individual difference. Even at the onset of L2 speech acquisition, when
several factors are controlled, large individual differences are often observed.
And the causes of these individual differences are still unclear (Ellis, 2004).
Although the number of those who did not successfully learn the target
sounds reported in this study is still considered to be minimal (Perception test:
Two participants from Trained Group A; Production test: One from Trained
Group A and one from Trained Group B), further investigation is still needed to
look into what factors specifically cause this unequal effect from the training.
Moreover, it seems important to consider initial performance before the
training starts and look at how this relates to degrees of improvement. Taking
these factors of individual differences in speech learning into consideration
may allow for the development of one or more training paradigm designs that

will maximally benefit all learners.
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lll. HVPT Perceptual Training as a tool for teaching Japanese speech

“‘And the mystery is why HVPT — a simple, quick, and inexpensive
technique for helping adults to learn the sounds of new languages — is not
widely used. In fact, as far as | can tell, it's not used at all. Over the years, I've
asked many people in the language-teaching business about this, and the
answer has always been the same. It's not "Oh yes, well, we tried it and it
doesn't really work"; or "It works, but the problems that it solves are not very
important"; or "I'd like to, but it doesn't fit into my syllabus”. Rather, their
answer is some form of "What's that? I've never heard of it.” So I'm puzzled.
As | mentioned at the beginning of this post, I've been asking language-
teaching professionals about this since 1992 or so, when | first heard about
the technique. And I've never run across one who's heard of the idea. Maybe
in the end HVPT doesn't make enough impact on overall language-learning
progress to be worth doing. But if | had to bet, I'd put my money the other way.
There are many other obvious questions to ask, some of which have no doubt
been answered in research that | don't know about. One that comes to mind is
the role of variation due to discourse and sentence context, as opposed to
variation due to phonological context and speaker differences. But for me, the
biggest question is a sociological one: why the big disconnect between
research and practice?”

Written by Liberman (2008) as cited by Pierce (2014)

As stated above, although HVPT perceptual training is highly efficient
and successful, few have extended such findings and methods into the
classroom environment (Pierce, 2014). The experiment presented in this
study represents one small step towards developing an online learning tool for
Thai learners of Japanese to improve perceptual learning of fricative and
affricate contrasts. This study has attempted to show the effectiveness of

HVPT perceptual training in improving identification ability in perceiving L2
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contrasts, such as the Japanese fricative and affricate contrasts, and the
transfer of perceptual training to significant production improvements despite
lacking any explicit production training. Moreover, the learning gained was
also maintained in the long-term memory of participants after the completion
of their training. In addition, the analysis of the responses given to the
questionnaire and a follow-up interview indicate that participants considered
perceptual training a good means to improve their speech learning and they
reported positive experiences with the training. Most participants said that
they felt motivated and they wanted more training sessions. One participant
said that exposure to multiple native speakers was confusing but the rest liked
the opportunity to be exposed to multiple native speakers’ productions. In
other words, the data here highlights the effectiveness of HVPT perceptual
training in improving L2 speech learning. In response to these findings, it is
the opinion of this researcher that HVPT perceptual training should be
implemented in training Thai learners to better learn the Japanese fricative
and affricate contrasts. As Thomson (2012, p. 1253) proposes, since HVPT
perceptual training will work across L1 groups, it might be time to give greater
attention towards expanding HVPT applications to a greater number of
learners. And because of its potential, HVPT perceptual training is a tool that
should be further developed and more widely integrated into CAPT
applications, or in a language teaching and learning classroom. However,
further studies are needed to develop the efficacy of HVPT perceptual
training. Subsequent to all of the above, it can be stated that there is now
evidence to conclude that Thai learners can benefit from this training and it
may be anticipated that the development of such perceptual training would be
an important contribution to Japanese language teaching and learning.

After a review of the relevant textbooks in Chapter Two, it is clear that
most textbooks remain underdeveloped, since an explanation of pronunciation
is commonly limited to verbal indications and there is a lack of instant
feedback for performance. Moreover, the results of this study showed that
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there exists a large variety of learning types across individuals. These
individual differences cannot be managed well by only one teacher. It is thus
clear that a new method of pronunciation teaching which can target a practise
at specific target sounds, or at those learners who especially need to improve,
is needed. In other words, a more complex tool, such as computer-based
training, which can deal with a variety of learners and learning types is
needed. As Thomson (2014) states, computer-based approaches may
promote greater learner autonomy and most importantly, afford the possibility
of individualised instruction.

In order to fulfill the full potential of HVPT perceptual training, there
remain some suggestions which this researcher has observed and that might
be useful for future studies. Table 5.5 summarises suggestion points for future

studies to develop the efficacy of HVPT perceptual training.

Table 5.5 Suggestions for enhancing the efficacy of HVPT perceptual

training.

Content In this study Future studies

Session Nine sessions with a fixed - Some conflicting schedules
schedule. occurred with the participants

because of the long-term
commitment of the experiment,
suggesting that longer sessions
might not be preferable. Sessions
below 10 times might be an ideal.

- Extended sessions to focus on
problematic contrasts might be
necessary.

- Flexible time schedules as
conducted in Wang & Munro
(2004) are advised.

Duration 10 to 15 minutes. 10-15 minutes of training may not be
efficient. A longer duration of training
may be preferable (20-30 minutes).

Training Natural stimuli of nonsense words Both isolation and sentence context
materials and real words presented in is also needed.
isolation.
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Content In this study Future studies

Talkers Four talkers. A larger number of talkers and more
variability in the age of talkers would
be preferable.

Feedback - Maximum three times. - No limitations in listening to
- Given only when their answer is feedback.
incorrect. - Offer feedback both when the

answer is right or wrong.

Technical - The audio sometimes could not - The program should be improved
problems be heard. to be more reliable.

during the - Frozen screen. - More complex functions are
training needed.

- To adapt some small details to
make the training more
entertaining such as decorations to
motivate participants.

With the above in mind, and dealing first with the number of training
sessions, it is difficult to draw firm conclusions about the right amount of
training sessions. As Thomson (2014, p. 11) states, length of training is
related to the number of features targeted or the scope of instruction, and
global improvement in intelligibility and comprehensibility requires weeks or
even months of instruction. Previous studies suggest that five to ten sessions
of training tend to show the most improvement and a number of more than 15
sessions is not recommended (Logan & Pruitt, 1995; Iverson et al. 2012). The
participants of this study were exposed to a nine-session training course and
this seems to be a suitable number of training sessions in terms of sufficient
gains and practicality. However, a flexible schedule might be more pleasant
for participants than a fixed schedule since some participants have problems
with long-term commitments. Some could not carry out the training on the
scheduled date because of personal commitments to other things. Regarding
the training duration, training with longer durations might amplify the
magnitude of the effect. In this study, one session lasted approximately 10 to

15 minutes depending on the participants’ speed of completion. Lengeris &
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Hazan (2010) conducted five sessions that lasted about 45 minutes.
Participants were exposed to 225 trials in each session. After the training,
they demonstrated an improvement of about 20% points in identification
accuracy. This implies that longer durations but lesser numbers of sessions
might yield similar gains to those found in this study or perhaps even greater.
To summarise, the recommendation here is to train learners not more than
nine sessions but with longer durations of 20 to 30 minutes in each session.
Regarding training materials and talkers, this study used natural
speech materials uttered by four Japanese speakers (two males and two
females). However, using speech materials produced by more talkers than
four people, or speakers of different ages, might lead to more robust learning
outcomes since it might strengthen a more robust and stable representation of
the target sounds. In this training, 480 tokens were presented over nine
sessions of training. In Iverson et al. (2012), participants received a total of
225 tokens in each session with a total of eight sessions altogether. After the
training, they demonstrated an improvement in identification accuracy of
about 21% for the inexperienced group and 17% for the experienced group.
This means that giving larger number of tokens in each session could possibly
yield better learning outcomes. Next, all tokens were presented in isolation in
the current study. However, in order to exploit a greater variety in training
tasks, apart from the isolation presentation, training with the target words in
carrier sentences might give participants more motivating tasks and wider
forms of training. For feedback, Burnham (2013) states that, “from a
pedagogical perspective, it makes sense to give subjects as much control
over the feedback they receive as possible” (p. 115). This study gave
feedback a maximum of three times. However, allowing participants to rehear
the tokens without limitations could have allowed them to spend more time on
the contrast that they want to work on. Last but not least, regarding technical

problems, more development is still needed to be done to strengthen the

160



training system, since some participants reported facing problems during the

training, such as frozen screens or no sound.

IV. The importance of self-monitoring

A crucial point of focus of the present study is the exploration of the
self-monitoring task conducted in addition to HVPT perceptual training.
Recently, there have been many studies which have investigated modifying
the training paradigm with the aim of resulting in greater learning outcomes
than the standardised HVPT perceptual training. For example, Iverson et al.
(2005) and Thomson (2012) modified training stimuli with the aim to draw the
learners’ attention to important phonetic properties that might be ignored via
natural input by using synthetic stimuli. Both of them found no advantage in
modifying HVPT stimuli in training L2 learners and concluded that natural
variation is all that promotes learning. The explanation for why no advantage
was found was possibly because these previous studies have not looked at
other aspects, such as the role of attention, namely “self-monitoring”. Self-
monitoring and awareness-raising have been shown to promote positive
successes in second language speech learning in previous studies (Couper,
2011; Ingles, 2011; Nagamine, 2011; Sardegna, 2011). This study conducted
HVPT perceptual training together with a self-monitoring task with the aim to
provide further enhancement of HVPT perceptual training. The task offered
participants the opportunity to compare their own productions with that of
model native speakers and to compare whether they are the same or not. The
trained group which carried out the self-monitoring task showed greater
improvements in perception and generalisation to new words and a new talker
than the group which received standardised perceptual training. In addition,
from the questionnaires and follow-up interviews, the participants from
Trained Group B responded positively to the task and became strongly aware
of the importance of the self-monitoring strategy. These results show that

promoting stimuli produced by multiple native speakers together with giving a
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self-monitoring task might yield more positive results in learning. The results
obtained in this study highlight the role of “self-monitoring” in promoting L2
speech learning. As suggested by Gilakjani & Ahmadi (2011, p. 79), L2
learners need ample opportunity to listen to their own speech in comparison
with that of native speakers and to learn to distinguish the aspects of learner
pronunciation that make comprehension difficult for native speakers. A major
benefit of the self-monitoring task possibly is its capacity to focus participants’
attention on their own performance/production. It is highly recommended that
future training studies adopting HVPT perceptual training should also combine
a self-monitoring task in order to maximise the effect of perceptual learning
and see whether it plays a role in L2 speech learning. If it is indeed the case
that self-monitoring is effective in promoting the learning of L2 perception and
production then this perceptual training should be expanded to include more
advanced and more multi-faceted functions. Training could also be developed
to record learners’ productions in real time and then give an opportunity to
compare that with a native speaker’s model sounds. In conclusion, the
findings of this study shed light on issues related to the role of self-monitoring

in second language speech acquisition.
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Chapter 6 Conclusion

6.1 Summary of the results

This dissertation has investigated the effects of HVPT perceptual
training on the learning of Japanese fricative and affricate contrasts by twenty
Thai native learners of Japanese. This chapter will conclude the main findings
obtained from this study, then will end by exploring the limitations of the
present study and directions for future research. It is my hope that this study
will provide some evidence towards identifying the most effective method of
language pedagogy for Japanese language teaching and learning.

This study has provided empirical evidence that after a nine-session
period of HVPT perceptual training, the perception and production ability of
the trained groups improved significantly. These results are compatible with
previous training studies and demonstrate that improvements in perception
and production can be achieved by L2 adult learners using HVPT perceptual
training. Also, it is clear that this HVPT perceptual training works well with Thai
learners of Japanese in improving their learning of Japanese fricative and
affricate contrasts. The main findings obtained from this current study are

summarised below.

Perception

In summary, according to the results of perception tests, HVPT
perceptual training was shown to be effective in leading to improvements in
the perception of Japanese fricative and affricate contrasts among Thai
learners. The results indicated that all groups including the untrained
participants significantly improved their ability to perceive the target sounds
from pre-test to post-test (+6% in Control Group; +12% in Trained Group A,

and +16% in Trained Group B). Although all groups’ perceptual ability
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improved, both of the trained groups significantly outperformed the control
group. Moreover, the two trained groups produced similarly positive results in
terms of overall improvements in perception, however, the perceptual learning
gained in Trained Group B was shown to be more robust. All participants in
Trained Group B benefitted from the training whereas the participants from
Trained Group A showed inconsistent individual gains in learning outcomes
(some made large improvements and some did not make any improvement at
all in learning).

To summarise, the results suggest that HVPT perceptual training
resulted in overall group improvement in the identification ability to perceive
Japanese fricative and affricate contrasts but there were also considerable

individual differences in performance.

Generalisation

There were two types of generalisation tests conducted in this study.
The first test used old tokens from the pre/post-test produced by a familiar
talker used in the training and an unfamiliar talker not used in the training. The
results showed that trained participants’ ability to identify the pre/post-test
tokens produced by an unfamiliar talker was comparable to their ability to
identify the tokens produced by a familiar talker. The results of the first
generalisation test thus showed that perceptual learning had transferred to a
new talker producing previously trained words. The second round of
generalisation tests was undertaken to see whether there were any more
robust generalisations made to new words produced by an unfamiliar talker,
these additional two generalisation tests were conducted using a large range
of 64 new untrained tokens produced by both a familiar talker and an
unfamiliar talker. However, the second round of tests of generalisation showed
sufficient evidence of a transfer of perceptual learning only to new words and
a new talker in Trained Group B. This finding implies that it is possible that
HVPT perceptual training alone was not enough for generalisation to occur for
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a new talker producing untrained words. But, given the evidence of
generalisation shown in Trained Group B, it is possible that combining HVPT
perceptual training with a self-monitoring task may vyield a greater possibility

for robust generalisation to new words and a new talker.

Retention

The delayed post-test results of this study indicated that the gained
improvements in perception for trained groups were maintained six months
after the training was over. This suggests that trained Thai learners have

made long-term memory representations for the new L2 sounds after training.

Production

A further aim of this research has been to investigate whether
perceptual training has helped to improve TL’s production of target sounds.
Two evaluation procedures were undertaken to judge production
performance; a production accuracy rating and a goodness rating. For both
evaluation procedures, all participants’ productions were evaluated by five
native speakers. The results showed evidence that both Trained Group A and
Trained Group B significantly improved their production accuracy of the
Japanese fricative and affricate contrasts. Such improvement was not found
in the control group. This indicates that HVPT perceptual training has also
lead to an improvement in the production of Japanese fricative and affricate
contrasts even when no production training is provided. Moreover, the findings
also imply that there might be a close link between speech perception and

production.

As summarised above, the overall results of the present study were in
general positive and are in line with much of the previous research on the
positive gains obtainable from learning through HVPT perceptual training.
Both standardised HPVT perceptual training and the modified HVPT
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perceptual training yielded positive effects in modifying Thai learners’
perception and production of the Japanese fricative and affricate contrasts.
The perceptual learning gained was also maintained for six months after the
completion of the training. Apart from the results of the generalisation tests,
participants from both the two trained groups performed equally well in
perceiving and producing the target sounds. In other words, it can be
emphasised that HVPT perceptual training is a potent tool for enhancing
better learning of the perception and production of Japanese fricative and
affricate contrasts by Thai learners. However, and perhaps more importantly,
modifying the perceptual training to include a self-monitoring task may lead to
even better learning outcomes. These findings strongly support the view that
HVPT perceptual training is suitable to be used in a classroom environment

for Thai learners of Japanese.

6.2 Limitations and directions for future research

The studies presented here mark only a first step into a thorough
investigation on the effects of HVPT perceptual training on Thai learners of
Japanese. The limitations noted below suggest important directions for future
perceptual training studies in general.

First, one major limitation of this study is that the participants’ language
proficiency was not controlled strictly. Recruiting a large number of
participants was one of the most challenging tasks in this study. Although their
initial pre-training performance was not significantly different across
participants, it would still be more preferable if all participants had had more
similar proficiency levels. As for the number of participants used for each
training condition, for future studies it would also be preferable to have an
equal number of participants with similar language experience in each group
so that the effects of individual differences can be minimised. In addition, it
would be advisable to aim for a larger number of participants, since it would

allow for greater confidence in the results and findings. Moreover, it is of
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interest to see whether HVPT perceptual training would work effectively using
other consonants and vowels.

For production, judgements should be evaluated not only in terms of
the intelligibility of specific contrasts but also the overall intelligibility of larger
segments should be examined. Moreover, delayed post-tests of production
accuracy and further production generalisation tests should be conducted in
future investigations in order to examine whether the participants’ improved
levels of production performance can be maintained long after training has
ended, and whether perceptual learning can be generalised to the production
of new words or not. The lack of these elements was mainly due to reasons of
practicality as further retention tests would have required scheduling with
participants whose calendars were already quite tight and another trip back to
Thailand.

Regarding the training methodology, training may be effective to a
greater extent if each session duration was made longer as was explained in
Table 5.5. The amount of training may have been insufficient when using a
period of only 10 to 15 minutes in each session. In addition, more functions for
the website should also be developed to keep track of progress. It is
necessary to further develop the training software to include a training log that
can record the date, the time and the number of training blocks. Even a
further function that can automatically focus on each individual’s progress to
encourage more usage of the training would be beneficial.

In conclusion, as a contribution to Japanese language teaching and
learning, this dissertation provided a detailed examination of the effect of
HVPT perceptual training on Japanese fricative and affricate contrasts among
Thai learners of Japanese. HVPT perceptual training is successful in
improving the perception accuracies of Japanese fricative and affricate
contrasts by Thai learners and also has benefits for their production ability.
They maintained their improvement in perception six months after the training.
More importantly, combining a self-monitoring task together with HVPT
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perceptual training yielded greater benefits in perception and generalisation of
learning. However, as noted above, a number of interesting issues and
questions still remain. More work is necessary to further validate the efficacy
of HVPT perceptual training used together with a self-monitoring task. And
more time is needed to understand the influence that perceptual training and
self-monitoring tasks have on learners’ learning processes and how they can
best be trained, and also to investigate the link between perception and

production.
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APPENDIX

APPENDIX A: Participants info and language background

No | Group | Sex | Age Birthplace Years of | Japanese
exposure | proficiency
level

1 | Control | F 21 Uthaithani 5 -

2 | Control | F 21 Rachaburi 5 -

3 | Control | F 21 Bangkok 5 -

4 | Control | F 22 Lampang 4 N3

5 | Control | F 21 Bangkok 5 -

6 | Control [ F 22 | Nakhornratchasrima 6 3

7 | Control [ F 22 Nongkhai 4 N3
8 | Control [ M 21 Bangkok 3 N3

9 | Control | F 22 Bangkok 7 N3
10 | Control | F 22 Bangkok 7 N3
11 | Control [ F 26 Bangkok 2 -
12 A F 19 Bangkok 4 N4
13 A F 19 Bangkok 8 N3
14 A F 20 Bangkok 6 N3
15 A F 19 Bangkok 4 3
16 A F 19 Bangkok 5 N2
17 A M 22 Bangkok 6 N2
18 A F 21 Trang 3 -
19 A F 21 Bangkok 5 -
20 A F 20 Ratchaburi 4 -

194



No | Group | Sex | Age Birthplace Years of | Japanese
exposure | proficiency
level

21 A F 20 Prachuabkirikhan 4 -

22 A F 27 Bangkok 12 N2

23 B F 19 Nonthaburi 3 N3

24 B F 19 | Nakhornratchasrima 3 N3

25 B F 19 Bangkok 3 3

26 B F 19 Phitsanulok 3 N4

27 B F 19 Rayong 3 4

28 B F 19 Chonburi 3 N3

29 B F 29 Bangkok 14 N1

30 B F 30 Bangkok 5 N3

31 B M 32 Bangkok 17 1
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APPENDIX B: Consent form

Consent Form

This experiment is carried out by Tanporn Trakantalerngsak, a graduate

student in the Department of Language and Culture at Osaka University,

under the supervision of Professor Yasuo Iwai.

Conductor University Contact
Tanporn Osaka University t.tanporn@gmail.com
Trakantalerngsak

You are being asked to participate in a research experiment. This form
provides you with information about the experiment. Please read the
information below and ask any questions you might have before deciding
whether or not to take part in the experiment. Your participation is completely
voluntary. You may refuse to participate or discontinue participation at any
time without penalty or loss of benefits. If you do change your mind about

participating, please contact “t.tanporn@gmail.com” as soon as possible.

The purpose of this study is to investigate whether perceptual training
is beneficial in improving L2 learners’ ability in perception and production of
the Japanese sounds.

If you agree to take part in this experiment, | will ask you to do the
following things:

1. Fill in the questionnaire form. Provide your name and email address.

2. You will be assigned to either a control group or an experimental group and
be granted access to an online perceptual training. You will be asked to
conduct approximately 10 to 15 minutes of training in total of 9 times over a

month.
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3. You may be contacted at a later date for more information required.

The total amount of time

Control Group: The pre-test/post-test/generalisation-test/delayed post-
test will be conducted.

Experimental Group: The pre-test/training/post-test/generalisation-

test/delayed post-test will be conducted.

Phase Duration

« Pre-test: 15-20 minutes

- Training: 10-15 minutes per session
« Post-test: 20-30 minutes

« Delayed post-test: 20 minutes

Benefits
The possibility that your ability to perceive and produce the Japanese

phonemes will improve.

Compensation
You will receive 300 Baht for participating the experiment.

Confidentiality and privacy protections
Data from this experiment will be collected for use in the conductor’s

doctoral dissertation. Data also may be used in journal articles and
conference presentations. However, only the conductor will have an access to
research results associated with your identity. In the event of publication of

this research, no personally identifying information will be disclosed.

Contact and questions
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If you have questions about any part of this experiment, please ask the
conductor, Tanporn Trakantalerngsak, whose information is listed below.
Email: t.tanporn@gmail.com

Line ID: galipgalipgalip or add “+(81)-80-4243-5145"

Statement of consent

| certify that | have read this form and have sufficient information to make a
decision about participating in this experiment. | consent to participate in the

experiment.

Name:

Signature:

Date:

Summary of experiment content

1. Pre-test > Training > Post-test/Generalisation Test > Delayed post-test
2. Training Phase: 9 sessions (approx 15-20 mins)

3. Username and password will be sent to your email or line.

4. If you have any questions at any time, please email

“t.tanporn@gmail.com” or call at “080-4243-5145", Line ID: galipgalipgalip
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APPENDIX C: Training instruction (Thai version)

Training handout

[ £

siafaz 20U gnInsuilemaNada s Endile anniildgauezle

£4
V2

ESIMmIHRARBANTINME e TN BN TN TRRZY uanuiuass

NInNA 9 A3 Feaz latiane luniamsuie Tuusazasi 10-15 wnii 2020uAMYNY)

inuin lanusinianlguzas

\a3neiinfians 19 lun1sinsuils
1. gl

2. ApNAIADS

35n19NTURS

1. lU#i website “http://128.199.227.231/perceptual/”

(@ wsaiilale 1w safari, Chrome wagz Firefox)
2. & username uaz password fiazaa 1 lunewnas
ADAT5ZI
1. as2vdauivinuiiviansa i lunnsinsuils
2. inuassias Iaanfiainad lun1svinmsuiiad lguiinie fadia via louna
3. vinusnsag ludid lsifidaesasuniu
4. yinwardaeiiannd lunnsvinmsuiis luusarasa msuisiies ldanfisadszanm
10 819 15 U
5. indigafianarndszns laaunsafaaaeinu Line: galipgalipgalip %58

‘t.tanporn@gmail.com” lanniiia

nnrinuazlasunisfinaa Tunsviumsuingnlszanalaiangeniaues

gauanmnyvinui ldanusuiauzes uazas W lzada:
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APPENDIX C: Training instruction (English Version).

Training handout

Hello everyone! Welcome to the Japanese sound training. From now
on you will be asked to participate in a nine-session training to help you better
learn Japanese sounds. Each session will take approximately 10 to 15

minutes. Thank you so much for your participation.

Thing to use in the training
1. Headphones
2. Personal computer

Training procedure
1. Go to website “http://128.199.227.231/perceptual/”.

(The site works best with Safari, Chrome and Firefox)

2. Type given “username” and “password”.

Cautions

1. Before starting the training check whether you have headphones ready or
not.

2. Use only a personal computer or a laptop. Small devices such as iPad,
iPhone are not allowed.

3. Attend the environment in quiet environment.

4. Concentrate to the training. It will take only 10 to 15 minutes.

5. If there are any problems occurred, please feel free to contact Tanporn via

Line: galipgalipgalip or “t.tanporn@gmail.com” anytime.

You will be contacted shortly in May to inform the detailed schedules.

Thank you for your cooperation Hope you enjoy the training.
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APPENDIX D: Native Japanese baseline group.

Sex Age Hometown
Baseline JS1 M 20s Kyoto
Baseline JS2 F 20s Osaka
Baseline JS3 F 30s Osaka
Baseline JS4 M 20s Osaka
Baseline JS5 F 20s Hyogo

APPENDIX E: Japanese native talkers used in the pre/post-test, training

and generalisation test.

Sex Age Hometown
JS1 M 50s Saitama
JS2 F 20s Nigata
JS3 M 20s Kobe
JS4 F 30s Osaka
JS5 (Gen-test) M 20s Osaka
JS6 (Post-test) M 20s Osaka
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APPENDIX F: Japanese native raters used for judging production

accuracy and intelligibility.

Sex Age Hometown
R1 F 20s Niigata
R2 M 20s Hyogo
R3 F 20s Osaka
R4 F 30s Chiba
R5 M 30s Kyoto
APPENDIX G: List of stimuli used in pre/post test
Sound | Vowel Initial Medial/Final
[(d)z] [a] | @F F[zamama] [a] | £& %[mazama]
[w] | 9% F[zwmama] [w] | £29 F[mazwma]
[e] & F[zemama] [e] F ' F£[mazema]
[o] Z F F[zomama] [o] % Z F£[mazoma]
[ts] [w] | DF F[tswmama] [w] | D F[atswma]
D X H[tswmami] LD K[itswma]
DF D [tswmamu] S DK [utswma]
DX E[tswmamo] A D X[etswmal]
[te] [a] 5 % 3 F[tea:ma] [a] F 5 % PH[matea:]
[i] 5 & F[teimama] [i] % 5 F[mateima]

[w]
[o]

B D X [tew:ma]
5 & D F[teo:ma]

[w]
[o]

x5 » D[matew]
£ 5 & D[mateo:]

[a]
[i]

[w]
[o]

U+ dp F[dza:ma]
U & X[dzimama]

U w 3 F[dzw:ma]
U & D F[dzo:ma]

[a]
[i]

[w]
[o]

% U » dp[maza]
% U F[mazima]

£ Uw D[mazw]
X U & D[mazo]
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APPENDIX H: List of stimuli used in the perceptual training

1. [(d)z] vs. [s] contrast

Vowel Training Item Vowel Training Item

[a] SUMF A vs. TWNTFA [u] TTWvs. TTL
38 vs. IOE (FTAT B vs. TAT B
ESHvVs. ETH IHivs. THA
ToVUvs. TV Edhvs. (FTh
SFEFvs. TFF FEFEvs. TEF
FIF vs. FTFE FIFEvs. FITFE

[e] FATL vs. BATUL [o] EZFS5vs. TZS
ML) vs. HrAELY ZODA vs. DDA
HAET A vs. HALBA DZF<L vs. DEL
HF(CA vs. BICh ZFoHLVvs. ZoH0)
TEFEvs. BEFE ZTFEFvs. TEE
FHFX vs. FEE FZFvs. FFFE
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2. [ts] vs. [s] contrast

Vowel Training ltem Vowel Training ltem

[ul | DUL\Hvvs. FLID ul | HD2<vs. HhT <
DIFBvs. TIF3 EDRvs. ETH
DLERWDvVvs. TLIEY D TDO¥vs. TTHP
D<K vs. IK ZWUDvs. CWT
ZDvs.CT DEXFXvs. TFXFE
fcDvs. 129 DXH;Vs. TEH
ADDvs. ST D DELLvs. TED
S5Dvs. DY DXEvs. TEE
DIEE vs. TIEE HDOFvs. HIFE
DLTvs. TLI\T LDE vs. LWTE
DhlC vs. TRIT S5DFvs. DT E
5D vs. DT ADFEvs. ATE

3. [te] vs. [(d)z] contrast
Vowel Training ltem Vowel Training ltem

[a] TE»<vs. ZU»L [u] 5 SLivs. U DL
Sp<vs. Lw< <5 vs.<Uw>D
HE» L vs. HU»L UwhAdvs.Eohb
DAL ®» vs. DASE » HEvs. HU
SpdhEvs. UrdhHF BwOFvs. U DX
FEvHvs. ELvH FLEwOvs. EUw D

[i] 53 vs. UIdA [o] 54T vs. UslTh
ZOBbvs.ZDOU EB5&Dvs. EULD
(FU vs. F5 S5E&Dvs. 50U & D
UALVvs. BZL) UedLvs.BxD&K
5XXvs. UXZE B5&DOFvs. L&DFX
EF5Fvs. FUX xF54&2vs. XU LD
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APPENDIX I: List of stimuli used in generalisation test

1. Low level of familiarity

Sound | Vowel Initial Medial/Final
[(d)z] [a] EiE (SAIED) [a] |/)F (2HS)
[w] WE (FUL\DOA) [w] | & (FFVY)
[e] wiE (EohY) [e] |RRE (&51)
[o] & (Zo2DWY) [o] |®EKkW (TZEW)
[ts] [w] BE (DDIF) [w] | EA (WAND)
WE3 (Dh1h?) TOHB
BlC (D&ID) mE (TUD)
[te] [a] E% (Be»o>(FA) [a] |RE (U5&£D)
[i] 2FE (5-o&«&) [i] [t (&E25A)
[w] FRE (Bw>2) [w] |BEER (BAB® D)
[o] FK (B£DY) [o] |ZEF (LW5&<)
[(d)z] [a] ZH (L»oEw D) [a] |PL»3B
[i] EESh (LADWY) [i] B (BUR)
[w] it (LwAd) [w] [&E (MLlwe D)
[o] Bk (U &7ch) [o] |BR (#L&D)
2. High level of familiarity
Sound | Vowel Initial Medial/Final
[(d)z] [a] | B (20« D) [a] | &2 (TTh)
[w] | K& (FHWL) [w] | &K (HLVT)
[e] |#@ (E><) [e] [EAR (HEA)
[o] |1#B3& (£E5&F &) [o] |[®E (OZFD)
[ts] [w] | BE%E (DLW5K) [w] [&& (H#DPL)
BR (D2DHW) #% (HPD3)
R&E% (D& %) &2 (E5NnD)
E-oiED (Do(EB) #E (LW2D)
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Sound | Vowel Initial Medial/Final

[te] [a] |&L (B»>2D) [a] [EF (HBL\E»)
[i] Z2E (5-0%K) [i] —£ (LW53W)
[w] |$E (Bw D7) [w] [EHR (BB D)
[o] |&EfF (B&=<) [o] [¥E (P5&£3)

[(d)z] [a] |7MBE (L»&ED) [a] [ KEE (LU »)
[i] BA (LWE) [i] mzk (BLV)
[w] | Z# (Uwidh) [w] |FTNE (ZUw )
[o] |BF®& (U &) [o] [#FR (25U &)
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APPENDIX J: Questionnaire (Thai version)

nuulsziiiy Perceptual Training
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APPENDIX J: Questionnaire (English version)

Perceptual Training Questionnaire

Thank you so much for your time in participating in this training. Lastly, I
would like to ask you to fill in this questionnaire. If you have any comments or advice
please feel free to write them down. Also, if you have encountered any inconvenience
as a result of participating in this study then, I am deeply sorry.

Tanporn Trakantalerngsak

1) What is your motivation for participating in this training program?
Lo improve listening and pronunciation skill
[J Someone forced me to attend this training

L Others (please specify)

2) What do you think of this nine-session training?

3) Do you think this training can help to enhance better listening skills?

O yes [1No

4) Do you want to have listening and pronunciation training or instruction in your

Japanese classroom?
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Lyes [INo
5) (Only those who listened to their own voice “Trained Group B”) Do you think that
listening to your own speech can help you to notice your perception and production

problems?

[1Yes [1No

6) Write down an advantage of this training.

7) Write down any comments or things that should be improved

8) Do you think that nine sessions of the training is too long? or too short?

9) What learning strategy do you use to perceive and produce L*H LD+ vl
177
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