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Abstract

Speech learning model aims to explain the variables contributing to the dif-
ferences in L2 phonetic productions. Most previous studies comparing L2
vowel production with L1 vowel production mostly attribute the differences
to the mother tongue inference, which is also proposed by Speech learning
model. However, the past transfer studies show a number of discrepant find-
ings even regarding the same L2 vowel production. Therefore, this systematic
review collected past studies compared L2 vowel production with L1 vowel
production to understand the causes to the discrepant findings. Relevant ar-
ticles published 2000 onward were searched with key words, such as “L2 ac-

» <«

cented English”, “vowel space”,

» o«

L2 Formants”, “Chinese-accented English”,
“comparing Chinese English” in the online database. In the initial search with
the key words, 120 articles were found. After two screenings on titles and ab-
stracts, and based on inclusion and exclusion criteria, 14 articles were kept to
be reviewed. Another search was conducted by referring to the reference lists
of the selected articles. Another 2 articles were added, which is 16 articles to-
tally reviewed in this paper. This review starts with a review on the speech
learning model. Then synthesizing and analyzing the collected articles are
followed. Pedagogical implications and recommendations for future studies
regarding the language transfers studies are discussed.

Keywords

L2 Vowel Production, Transfer Studies, Speech Learning Model, Chinese
Accented English, Systematic Review

1. Introduction

The revised speech learning theory
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The speech learning model (SLM) focuses on the L2 sounds acquisition both
vowel and consonant sounds, which was originally developed by Flege in 1995.
Sequential bilinguals are the subjects of SLM, which indicates that L2 leaners
have already mastered their L1 phonetic system before their L2 learning. It as-
sumes that L2 phonetic learning is affected by the perceived relationships be-
tween the L2 and the L1 phonetic sounds. The SLM proposes that an automatic
and subconscious cognitive process links L1 and L2 sounds perceptually. It is
assumed that when L2 learners firstly encounter L2 phonetic sounds, they sub-
consciously interpret the L2 phonetics by referring back to the established L1
phonetic system (Flege, 1995). However, SLM did not specify the amount of L2
input needed by L2 learners to build up stable patterns of interlingual identifica-
tion.

The revised speech learning model (SLM-r) still focuses on the sequential bi-
linguals, but with some new premises are added. There are totally eleven pre-
mises proposed by the revised speech learning model. First, SLM-r has aban-
doned the concept that whether the high proficiency L2 learners will master L2
sounds native-likely, due to the different input between L1 acquisition and L2
learning. The second is the SLM-r recognizes the coevolve between segmental
production and perception. The third is that a L2 sound different from the clos-
est L1 sound might lead to a composite L1-L2 phonetic category depending on
the input from two languages. The fourth one is that the processes and mechan-
ism used in the L1 development will be intact and accessible for L2 learning. The
firth premise is that the ongoing input will gradually shape the development of
new L2 phonetic categories. The sixth one is phonetic factors, which says that
the formation of a new L2 sound is determined by three factors, the perceived
phonetic dissimilarity from the L1 and the quality and the amount of L2 input
provided via meaningful conversations. Another factor is how precisely the clos-
est L1 is specified at the moment of learning L2. The seventh is L1 category pre-
cision, which says that for those who have a relatively precise L1 phonetic cate-
gories would better distinguish differences between L2 and L1 sounds. This will
eventually lead to a better production of L2 sound for them. Number eight is L1
phonetic category differences, which recognizes the differences in L1 from indi-
vidual speaks caused by the L1 input during L1 speech development and the
precision of L1 categories. The ninth one is Endogenous factors. Endogenous
factors concern the influences of individual factors, such as the differences in
working auditory memory, early-stage auditory processing on the mastery of L2
sounds. The tenth premise is inter-subject variability. It also concentrates more
on the individual differences, such as the accuracy of L2 pronunciation and per-
ception, and the degree of being able to distinguish L2 sound from the closest L1
sound, and the quality and quality of L2 phonetic input. The last premise is con-
tinuous learning, which indicates that the mastery of L2 phonetic sounds is a
life-span process (Wayland, 2021). The revised speech language model has shifted

its focus significant to the individual differences.
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Studies comparing L2 vowel production

A large number of empirical research have also focused on the comparison
between L2 vowel production and L1 vowel production to understand more
about the vowel characteristics produced by L2 English learners. Most studies
hypothesized that differences between L1 and L2 phonetic system will lead to
difficulties for L2 learners to master the different phonemes based on SLM.
However, studies comprising on the vowel produced by Chinese English speak-
ers show various discrepancies regarding their findings, and almost all the dif-
ferences in the vowel production between L2 learners and native speakers are
mainly explained by the differences between English phonetic system and the
learners’ mother tongue phonetic systems. For instance, research on the dura-
tion of vowels produced by Chinese English speakers showed different findings.
Some studies reported that L2 Chinese English speakers produced vowels with
higher F1 and F2 values than native speakers (Chen & Robb, 2000). However,
another study exploring L2 Chinese English speaker vowel production showed
that F1 and F2 values of English vowels produced by Mandarin-speaking learn-
ers were generally smaller and more centralized compared to that of native
speakers (Zhang & Chen, 2008). Another study also investigated L2 vowels pro-
duction by Chinese English learners (Ma, 2016), showing that F1 and F2 values
of English vowels produced by Mandarin-speaking learners showed a pattern of
both convergence and divergence. Study also concluded that Chinese English
learners with higher proficiency levels showed closer approximations to na-
tive-like vowel targets in terms of F1, F2, and duration (Wu & Shih, 2012). The
discrepant findings from the past studies need more attention.

To shed light on the future research exploring the L2 vowel production, it is
significant to review past literature systematically to understand what has been
done and how, and what is still missing based on the revised speech learning
model. Hence, the objectives of this systematic review of the literature were to
evaluate the past research on Chinese English speakers L2 vowel production in
comparison with native English speakers from the revised speech learning theory
perspective to understand the reasons caused to the discrepancies found in the
existing studies.

In line with the objectives, the following research questions are addressed.

1) What are the possible reasons leaded to the discrepant findings found in
the existing studies?

2) Are there any other factors to be added to the SLM-r theory?

2. Methodology

2.1. Literature Search and Data Sources

The relevant studies included in this review are searched multiply. First, articles
are searched with key words in the online database, such as SAGE JOURNALS

ONLINE, SCIENCE DIRECT, SCOPUS, SPRINGERLINK, JSTOR. Being aware
that some articles exploring the comparison between L2 vowel production with
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different terms, therefore, terms like, L2 accented English, vowel space, L2 For-
mants, Chinese-accented English, comparing Chinese English speakers L2 are
searched in the online database mentioned above. Another search was also con-

ducted by referring to the reference lists from selected relevant articles.

2.2. Inclusion and Exclusion Criteria

Studies included in this systematic review are peer-reviewed articles. The second
criterion is all of them are empirical research conducted since 2000 onward. The
third criterion is that all studies should contain all sections for an empirical
study, and there should be a comparison between Chinese English speakers L2
vowel production with native speakers’ vowel production. Table 1 illustrates the

inclusion criteria of this review.

2.3. Data Extraction

Figure 1 shows how the articles included in this review are selected. The ob-
tained articles from online database have been checked firstly by focusing on the
titles and abstracts to determine the appropriateness of inclusion. There are 30
articles kept after the first examine. The second check was carried out by follow-
ing the inclusion criteria, which results 14 articles to be included. A second
search for relevant articles was done by referring to the reference lists of the 14
articles, which added another two articles to be included. The total number of

included articles in this review is 16.

2.4. Articles Included in This Systematic Review

Table 2 summarizes the articles included in this review.

Table 1. Inclusion criteria of the systematic review.

Criterial Description
Time frame Articles published 2000 onwards and peer reviewed articles
Language English

Empirical studies, Qualitative studies, quantitative studies and
Types of studies mixed-methods

studies
Participants Chinese English speaker and native English speakers
[ Online First examining successfully Second =
database search focusing on title downloaded examine based
n=120 ==) and abstract ==) articles ==) on inclusion
n =30 n=25 criteria
_ 4 Studies
Studies n= included
. Second search
Selection n=16
from references hStS Of —
relevant articles
Ln=2 _
Figure 1. Flow chart of date extraction.
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Table 2. Studies included in this review.

Titles

Analysis of vowel production in Mandarin/Hindi/American-accented
English for accent recognition systems

Production of English vowels by speakers of Mandarin Chinese with
prolonged exposure to English

Vowel production in Mandarin accented English and American English:
Kinematic and acoustic data from the Marquette University Mandarin
accented English corpus

Durations of American English Vowels by Native and Non-native Speakers:
Acoustic Analyses and Perceptual Effects

English Vowel Duration Affected by Voicing Contrast in Chinese, Korean,
Japanese, and Vietnamese

Vowel production by Mandarin speakers of English

The vowel inherent spectral change of English vowels spoken by native and
non-native speakers

Acoustic Features of Vowel Production in Mandarin Speakers of English

Analysis of American English corner vowels produced by Mandarin, Hindji,
and American accented speakers and a baseline accent recognition system

Cross-linguistic confusion of Linguistics in the vowels produced and
perceived by Chinese, Dutch and American speakers of English

Mutual intelligibility of American, Chinese and Dutch-accented speakers of
English tested by SUS and SPIN sentences

Vowel Space in Mandarin-Accented English

Acoustical Analysis of English Vowels Produced by Chinese,
Dutch and American Speakers

Accentedness and Intelligibility of Mandarin-Accented English for Chinese,
Koreans, and Americans

Influence of Chinese Er Suffixation on American English R-colored Vowels
by Northeast Chinese EFL Learners

English Vowel Production by Native Mandarin and Hindi Speakers

Author/Authors
Buket D. Barkana, Aarchi
2020
Patel
Keelan Evanini; Becky
2013
Huang
An TJi; Jeff; .B ;
r.1 Ji; Jeffrey J. Berry: 2013
Michael T. Johnson
Ch Liu, Su-H in;
fmg iu, Su-Hyun Jin 2013
Chia-Tsen Chen
Nguyen Van Anh Le;
. 2020
Mafuyu Kitahara,

Yang Chen, Michael Robb; 200
Harvey Gilbert; Jay Lerman
Su-Hyun Jin; Chang Liu 2013

Yang Chen; Michael Robb 2000

Aarchi Patel; Buket D.

2018
Barkana
H W ;3 Vi t].
ongyan Wang; Vincent ] 2006
van Heuven
H W ;3 Vi t].
ongyan Wang; Vincent ] 2013
van Heuven
Michael P. Robb; Yang
2008
Chen
H Wang; Vi t].
ongyan Wang; Vincen ]2006
van Heuven
Jocelyn Hardman 2014
Jiwei Guo; Hui Feng; Yuan
2022

Jia

Olagbaju, Barkana, Gupta 2010

3. Findings

1) Participants in the examined studies

Years of Publication

Table 3 illustrates the L2 Chinese English speakers participated in the ex-
amined studies. According to the table, there are 14 studies explored bilingual
Chinese English speakers’ vowel production, which takes up 87.5% totally. All

participants in these 14 articles are fluent both in English and Chinese. Another
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two articles explored trilingual participants’ vowel production, which accounts
for 12.5% overall.

The table also depicts the gender of participants in the examined studies.
There are eight articles explored vowel production with balanced gender partic-
ipants, taking up 50% totally. Five articles examined L2 vowel production with
unbalanced gender participants. These five articles account for 31.2%. Another
three articles did not mention specifically if the participants are gender balanced
or unbalanced, which is 18.8% totally.

Table 4 shows five individual factors about L2 Chinese English speaker par-
ticipants. Eight articles mentioned participants English proficiency, account for
50%. There are two articles indicated the age when L2 Chinese English speakers
started learning English. There are only four articles mentioned the dialect spo-
ken by the Chinese English speaker participants, which takes up 25%. Regarding
the years of English learning, there is only one article mentioned the length of
English learning of the participants. It takes up around 6.25%. The last individu-
al factor is about the length of staying in an English-speaking country. There are
12 articles specifically mentioned the how long the participants lived in an Eng-
lish-speaking country, which is about 75%.

Table 5 illustrates the information about native speaker participants in the
examined studies. There is only one article employed bilingual native speakers as
English vowel baseline producers, which accounts for 6.2%. A great number of
articles (15 articles) did not report if the native speakers are bilingual or mono-
lingual, taking up 93.8% overall. Regarding the gender of native speaker partici-
pants, most studies (12 articles) explored native speakers vowel production with
balanced gender native speaker participants, which takes up around 75%. There
are 4 articles did not mention if the native speaker participants in their studies
are balanced gender or unbalanced.

2) Vowel elicitation methods

Table 6 depicts the methods used in the examined articles to elicit vowel
production both from L1 and L2. The methods employed to elicit target vowels
are also various. The majority of the examined studies adapted the procedure
proposed by Hillenbrand in 1995. There are 12 articles employed it, which
takes up 75% overall. Another three articles elicited vowel production by using
self-developed methods. There is only one articles used sentence reading to ex-
tract vowels produced by L1 and L2.

3) Vowel normalization

Due to the differences in the vocal tracts between male and female or to mi-
nimize the effect caused by the individual differences among participants, vowel
normalization is a necessary procedure to normalize F1 and F2 values from two
groups of participants before comparing the values. Table 7 shows studies that
only six articles have employed certain strategies for vowel normalization, which
takes up 37.5%. Most examined studies (10 articles) did not apply any vowel
normalization strategies, which is about 62.5% totally. Even the six articles have

normalized vowels, none of them applied the same method.
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Table 3. L2 participants in the examined studies.

Participants of Chinese English speakers in the examined studies Percentages
Bilingual participants 87.5%
Trilingual participants 12.5%
Balanced gender participants 50%
Unbalanced gender participants 31.2%
Unknow if the participants are gender balanced or not 18.8%
Table 4. L2 participants’ individual factors.
Individual factors about Chinese English speaker
participants in the examined studies Percentages
Articles mentioned participants’ English proficiency 50%
Articles mentioned onset L2 learning age 12.5%
Articles mentioned dialects spoken by participants 25%
Articles mentioned participants’ years of English learning 6.25%
Articles mentioned participants’ length of staying 75%

in an English-speaking country

Table 5. Information about the baseline native speakers in the examined articles.

Information about the baseline native speakers Percentages
Articles mentioned the native speakers are bilingual 6.2%
Articles did not mention if the native speakers are bilingual or monolingual ~ 93.8%
Articles mentioned the variety of English spoken by native speakers 31.2%
Articles with balanced gender native speakers 75%
Articles did not indicate if the gender native speaker participants balanced 250
or unbalanced °
Table 6. Vowel elicitation method.
Vowel elicitation methods Percentages
/hVd/ by Hillenbrand et al. 1995 75%
Self-developed method 18.7%
Read sentences 6.2%
Table 7. Vowel normalization.
Vowel normalization Percentages
Articles with vowel normalization procedure 62.5%
37.5%

Articles without vowel normalization procedure

4. Discussion

Homogeneity of Participants
To answer the first research question. The potential reasons contributing to
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the discrepancies in the findings of past studies are various. Based on this review,
the homogeneity of participants seems to be the most important factor leading
to the differences in the findings of past studies. Table 1 shows that some par-
ticipants are bilingual, whereas, some are trilingual in the examined studies. The
influence of being bilingual and trilingual needs to be scrutinized. Furthermore,
individual differences among participants are critical to the different findings.
Very few studies indicated the participants English fluency. However, study has
already proved that proficient Chinese English speakers show little or no differ-
ences in the L2 vowel production in comparison with native speakers (Xie &
Jaeger, 2020). Therefore, specifically and precisely evaluating L2 participants
English fluency might be the essential.

Dialects Background

One more factor possibly contributing to the varied findings is the dialects
spoken by the L2 participants. Only 25% of examined articles mentioned the
participants dialects background. However, dialects spoken by the L2 partici-
pants might have a significant influence on the discrepant findings. Studies have
shown variations in the vowel production among Chinese English speakers with
different dialects background. For instance, study conducted by Siqi and Sewell
(2012) explored a number of phonological features produced by twelve students
from different locations in China, which showed that the substitution of the pa-
lato-alveolar fricative /3/ is caused by originally where the students come from.
Similarly, study also showed the differences between speaker of standard man-
darin and Shanghai accented mandarin in the diphthongs production (Li &
Wang, 2003). The variations in vowel production among Chinese English speak-
ers with different dialects background are also found in the study conducted by
Xinyi Wen and Yuan Jia (2016), which found that vowel production of /a/ pro-
duced by Changsha English learners differs from those produced by native
American speakers significantly, the difference is more caused by Changsha di-
alect (Wen & Jia, 2016). Similarly, English speakers with Cantonese as dialect are
also reported to produce vowels differently from Mandarin English speakers (Ji
& Jiang, 2022), which also proved that dialects influence vowel production sig-
nificantly. Hence, a rigorous control on the L2 participants dialects seems to
have a great impact on the findings.

L2 Onset Learning Age

Another factor is the L2 onset learning age, which is mostly neglected by the
examined articles. There are only two articles mentioned the onset L2 learning
age. Studies have proved that age-related differences in Chinese English speakers
in the English vowel production. For instance, vowel production accuracy is re-
lated to age, which is proved that older-learner performed better in the vowel
production in the Chinese English speakers overall in China. However, for the
participants who have been in the United States for a few years, the younger
when they started learning English the better they performed in vowel produc-
tions (Jia, Strange, Wu, Collado, & Guan, 2006). Therefore, it is highly suggested
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to specify the ages of starting L2 learning of the participants since it might in-
fluence their performance significantly. One more possible contributing factor is
the varied length of L2 learning and the length of staying in an English-speaking
County, which is almost neglected by most examined studies. The length of L2
learning and the length of staying in an English-speaking country will eventually
lead to a better proficiency in general. Therefore, scrutinizing on the length of L2
learning and the length of staying in an English-speaking country of the partici-
pants in a transfer study should be considered.

Methodology Issues

Other factors affecting to the discrepant findings of past studies are from me-
thodology. One of the most important factors should be considered is vowel
normalization. 37.5% of studies examined in this review did not normalize the
vowel production both from L1 and L2. Normalization is a necessary process
since it could minimize the differences caused by individual factors, such as the
difference in the vocal sizes between male and female. Another methodology is-
sue is the gender balanced participants. Gender balanced participants could help
to reduce noise caused by different genders. However, among the examined stu-
dies, half of them did not apply balanced gender participants, which could par-
ticularly explain on the discrepant findings of past studies.

Baseline English Native Providers

Bilingual or monolingual native speakers as baseline providers also contribute
to the differences in the findings of past studies. The majority of examined stu-
dies in this review did not mention if the baseline native speakers are bilingual or
monolingual. However, it should be scrutinized in the transfer study since the
influences on L1 production from L2 has also been widely proved in different
language contents. For instance, Portuguese speaker were considered speaking
Portuguese with American English accent by native Portuguese listeners after
staying in the US for four months (Sancier & Fowler, 1997). The effect of L2 on
L1 has also been proved by a great number of studies (e.g., Kartushina et al.,
2015; Liu & Chen, 2021; Wang & Munro, 2018; Wang & Munro, 2019; Zhang,
2019). Therefore, it matters to mention if the native speakers are bilingual or
monolingual, since being bilingual could influence on their L1 vowel produc-
tion.

The issues mentioned above might be able to explain the discrepant findings
in the past studies. Regarding the second research question of this review, the
participants dialects backgrounds should be considered and added to the SLM-r
model. Even though the revised SLM model has focused extensively on the indi-
vidual factors, dialects of participants should receive more emphasis especially in
a context like China, where there are 56 minority groups. In most families,
mandarin might not be the first language for their children. Dialects are often
the first variety used in home domain. Mandarin is used as a formal language in
most formal contexts, such as schools. However, dialects are mostly used among

friends and families. In some cases, participants might be more fluent in their
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dialects than standard mandarin. Therefore, the influence of dialects on L2
learning should be given more attention in transfer studies. Most transfer studies
attribute the discrepancies between Chinese English speakers’ vowel productions
and native speakers’ vowel productions to the L1 influence without precisely
considering and controlling the participants dialects background (e.g., Evanini &
Huang, 2013; Olagbaju, Barkana, & Gupta, 2010; Jin & Liu, 2013).

5. Implications

Further studies exploring on the reasons of the differences found in the compar-
ison between the vowel productions of L1 and L2 should consider the dialects
spoken by the L2 participants. Since the discrepancy might be caused by their
dialects. Further empirical studies might focus more on the comparison between
certain dialect phonetic systems and English phonetic systems. By doing so, in-
sights would be provided, which could provide a better understanding about the
causes to the differences. Eventually, it will shed light to the English teaching in
certain locations as well. Furthermore, the proficiency of dialects should be eva-
luated. Evaluation on the proficiency of dialects and standard Chinese might
enable to provide an insightful understanding of the influence on L2. It helps to
determine whether the influence is from mandarin or the dialects spoken by the
participants.

Other individual factors from participants in a transfer study, such as L2 onset
learning age, the length of L2 learning, L2 proficiency and the length of staying
in an English-speaking country should all be carefully examined. Since each of
these variables potentially has an impact on the vowel production. Therefore,
studies comparing the L2 and L1 phonetic productions should strictly control on
the variables. Further studies are also suggested to explore more on the relation-

ship among these variables.

Pedagogical Implications

Teachers should pay more attention to the dialects spoken by their students
when teaching phonetics and phonology. Being aware of that enables teachers to

be better at helping students to master L2 phonemes and adjust the teaching.
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