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Abstract

This study examined the effect of L1/L2 vowel phonetic similarity and L1 vowel
inventory size on the acquisition of L2 Mandarin vowels in context. Thai and American
English L2 learners and Beijing Mandarin speakers participated in this study. The
findings of this study showed that L1/L2 vowel similarity could predict the learning of
some vowels (i.e., similar, identical and different vowels), but not others and the
predictability based on vowel similarity was L1 specific. It was also shown that an L1
with a larger vowel inventory had advantage in acquiring an L2 vowel system over
another L1 with a smaller vowel inventory. It was argued that the involvement of more
dimensions in an L1 with a larger vowel inventory size may have facilitated the L2
learners in the comparison L1 and L2 vowels as well as category (non-) establishment
for L2 vowels. However, the specific mechanism for such advantage begs for future
studies. The findings of this study showed that it was difficult to predict the learning
difficulty in acquiring L2 vowels in that so many factors are intertwined together (L1/L2
phonetic similarity, L1/L2 sound inventory size, L2 learners’ proficiency level, and even

individual differences). Future SLA studies should take more factors into consideration.
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1. Introduction

When learning a second language (L2), learners process L2 through their native
linguistic system. It is widely attested that L2 learners have difficulty in achieving
native-like phonology, as can be seen in the phenomena of the so-called
“foreign-accented” speech. The first language (L1) sound system has long been observed
to influence the acquisition of L2 phonemes (Polivanov 1931). Trubetzkoy (1969) believes
that the inadequate production of L2 sounds has a perceptual basis, arguing that the L1
sound system acts as a “phonological filter” through which L2 sounds are perceived and
categorized. Escudero (2005:2) attributes the origin of a foreign accent to the use of
language-specific perceptual strategies that are entrenched in the L2 learner and can not be
avoided when encountering L2 sound categories.

The acquisition of L2 vowels is widely researched (Flege MacKay and Meador 1999;
Flege and MacKay 2004; Iverson and Evans 2007, 2009; Vasiliev 2013; Elvin Escudero
and Vasiliev 2014, among many others). These studies have examined the effects of
acoustic similarity and L1 inventory size on the acquisition of L2 vowels. With respect to
the acoustic similarity of L1 and L2 sounds, the contrastive analysis hypothesis (Weinreich
1953; Lado 1957) predicts that L2 sounds different from L1 pose most difficulty, the
predictions of which were confirmed in some studies. For example, Shi and Wen (2009)
showed that new/different vowels posed difficulty for English-speaking L2 learners of
Mandarin Chinese. However, more recent L2 learning models make further distinction of
L2 sounds. For example, in the Speech Learning Model (referred to as SLM hereafter)
(Flege 1995), L2 sounds may be perceived as being new, similar or identical as compared
to L1 sounds, and similar sounds, but not new one, pose most difficulty for L2 learners in
the long run, in that the equivalence classification may prevent L2 learners from
establishing a new category for similar L2 sounds.

As regard the effect of the L1 vowel inventory size on L2 vowel acquisition, there are
mixed findings. Some studies showed that L1 vowel inventory size influences L2
perception (Scholes 1968; Fox et al. 1995; Bradlow 1995; Iverson and Evans 2007, 2009),
as learners with larger L1 vowel inventory use more dimensions in their vowel production.
Elvin, Escudero, and Vasiliev (2014), however, found that vowel inventory size (even
when acoustic similarity is assumed) wasn’t sufficient to predict L2 discrimination

difficulty unless detailed acoustic comparisons (such as by the Euclidean distance between
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target vowel contrasts and native vowels) are made.

Most previous research on L2 vowel acquisition in Mandarin Chinese examines the
vowel production (and perception) in a word list or in very limited contexts, such as
disyllabic words (Wang 2001; Shi and Wen 2009; Xie 2013). While experimental studies
with highly restrained data have provided insight into the acquisition of L2 vowels and
contributed to our understanding of the process of L2 speech learning, more attention
should be directed at the vowel production in L2 spontaneous speech, at least in L2 speech
which is close to spontaneous speech in that controlled experimental data may not reveal
the actual realization of speech production, at both segmental and suprasegmental levels
(YYang 2014). While spontaneous speech definitely contributes to our further understanding
of L2 speech, the use of spontaneous speech in SLA studies, however, falls prey to some
issues as well. One big challenge is that it is difficult to draw definitive conclusion based
on the spontaneous speech due to the possible confounding factors in spontaneous speech.
Even so, we argue that SLA studies using spontaneous speech or alike should be
conducted to complement studies using highly controlled data in order to provide a
thorough understanding of L2 acquisition mechanism.

It is in this spirit that this study was conducted. The study focuses on two learner
groups of Mandarin Chinese, English and Thai L2 learners, and addresses the following
questions:

(1) What is the variability of vowels in a reading passage produced by L2 American
and Thai learners? What is the difference between these two learner groups and
the native group?

(2) Are different types of vowels (identical, similar and new ones) acquired in the
same manner in the two learner groups?

(3) What are the effects of acoustic similarity and L1 vowel inventory size upon L2
vowel acquisition?

2. Vowels in Mandarin Chinese, American English and Thai

Mandarin Chinese has 5 vowel phonemes, /i, y, u, 9, a / (Chao 1968; Cheng 1973;
Duanmu 2000; Lin 2007; Shi and Wen 2009). /a/ has three allophones, [¢], [a] and [a], and
/o/ has four allophones [e], [9], [0], and [¥], in predictable phonological contexts (Lin
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2007:76-78). In addition, there are two apical vowels, [] after dentals and [] after
retroflexes in Mandarin Chinese (Karlgren 1915,1916). Chao (1968:24) and Duanmu
(2000:36-37) consider the apical vowels to be syllabic voiced fricatives, namely, /y / after
the post-alveolars and /y/ after the dentals, whereas Lee and Zee (2003) consider the apical
vowel to be a syllabic dental (alveolar) approximant after dentals, and syllabic
post-alveolar approximant after post-alveolars. While we acknowledge that both views on
Chinese apical vowels are reasonable and capture the nature of these vowels, this study
includes one apical vowel in the analysis and treat it as an independent vowel, in that
apical vowels tend to pose more difficulty for L2 learners.

American English has 12 monothongs /a, a, i, 1, u, U, 2, 0, 3, 9, &, &/ (Wells 1990).
While seemingly Thai has a more complicated vowel system and has 18 vowels, namely,
la, &, ¢ €,9,9,€¢€,%,7¥,0,0, I, i, w, ur, U, u/, there are only 9 vowels, which can be both
short and long (Abramson 1974; Gandour 1984; Abramson and Ren 1990; Tingsabadh and
Abramson 1993). In this sense, American English has a larger vowel inventory than Thai.

In these three languages, English vowels contrast for lax and tense, and Thai vowels
contrast for length, while Mandarin vowels contrast for neither.

This study focuses on six Mandarin vowels, [i, LY U, a], namely, four high vowels,
one mid vowel and one low vowel. For American English L2 learners, [i] is an identical
vowel, [a, ¥, u] are similar vowels, and [3, y] are new vowels (Shi and Wen 2009; Wu and
Shi 2012; Xie 2013). Note that Lin (2007:60) considered Mandarin [a] and [x] to be new
vowels for English L2 speakers in that Mandarin/a/ is front/central and low, whereas
English [a] is back and low, and Mandarin [x] only occurs in open syllables. Also Wu and
Shi (2012) considered Mandarin [a] to be an identical vowel for English L2 learners.
However, since both Mandarin [a] and [¥] may have counterparts in English, although not
identical, they were considered to be similar to English vowels. As for Thai speakers, [i, u,
¥] are identical vowels, [a] is a similar vowel, and [y, y] are new vowels (Tumtavitikul
1996; Cai and Lee 2015).

The relationship between Mandarin vowels and Thai and English vowels is
summarized in Table 1.
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Table 1: Relationship Between Mandarin, English, and Thai Vowels

Mandarin vowels American L2 group Thai L2 group
Identical [1] [i,u, ]
Similar [a, u, ¥] [a]
New/different [, Y] [, Y]

Flege (1995) pointed out that the cross-language (dis-) similarity should be measured
by L2 learners’ perception of L2 sounds, as compared to L1 ones (i.e., to prepare pairs of
L1 and L2 phones and ask L2 learners to judge their similarity), instead of the acoustic
phonetic measurements, especially those derived from published studies of the L1 and L2
employing different techniques. It should be noted that the mappings of the vowels in the
three languages in Table 1 were not based on such perceptual measurements.

In terms of vowel inventory size, both Thai and English have larger vowel inventory
than Mandarin Chinese and Thai’s vowel inventory size is closer. However, it should be
pointed out that although Mandarin has 7 vowels, the allophones of some vowels may
assume the phonemic status in Thai and English.

3. Studies on the Acquisition (Production) of L2 Mandarin Vowels

Previous studies have examined the acquisition of Mandarin vowels by L2 learners.
Most of these studies work within the framework of SLM and test SLM’s predictions on
the learning of different types of vowels, such as the new, similar and identical vowel
categories, by L2 learners. Shi and Wen (2009) found that the new vowels [y, y] are the
most difficult and the similar vowels [u, ¥, a] are not as difficult as the new vowels.
Meanwhile, the similar vowels also pose some difficulty. For example, [a] produced by the
American learners is higher and [u] by the American learners is more front (Shi and Wen
2009). It should be noted that Shi and Wen (2009) did not indicate the proficiency level of
the American L2 learners. Suppose that the L2 learners are at the beginning/intermediate
stage, the findings were somewhat predicted (Flege 1995). By contrast, Wen (2010) found
that new vowels were acquired better by American L2 learners at the more advanced level.
Similarly, Xie (2010) found that similar vowels were acquired better in the beginning, but
were not acquired as well as the new vowels at the high level. Xie (2013) argued that

previous studies on the acquisition of L2 Mandarin vowels support Major’s proposal (2001),
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namely, in the beginning, similar vowels are acquired better; however, later new vowels
are acquired better than the similar vowels, and the less marked new vowels are acquired
better than the more marked new vowels, in that transfer plays a more important role in the
initial state and markedness tends to exert more influence on L2 vowel acquisition at the
later stage. Wu and Shi (2012), however, found that the third- or fourth-year English
learners of Mandarin had difficulty with both the new vowel /y/ (higher F1 and lower F2,
more similar to L2 /u/) and the similar vowels /a/ (which was produced as /a/, a more back
vowel) and /u/ (which was not as back as the one produced by native speakers and was not
rounded sufficiently). To sum up, previous studies have not reached any definitive
conclusion on the learning of the new and similar Mandarin vowels by American English
speaking L2 learners.

Hao (2012), although not a production study, is worth mentioning. Hao (2012)
examined the effect of L1 experience on the learning of Mandarin vowels, consonants and
consonants by experienced, inexperienced and novice L2 listeners, through a series of
experiments, such as assimilation, discrimination and categorization tasks. Hao’s [.2-L.1
vowel assimilation task showed that experienced American English learners tended to
predominantly assimilate Chinese [i] to English [i] (94%), Chinese [u] to English [u] most
of the time (around 85%), Chinese [y] to English [u] often (81%), and Chinese [y] to
English [3-] half of the time (around 57%). Hao also found that L2-L1 assimilation patterns
did not predict L2 discrimination; the assimilation, however, was found to be a good
indicator of learning effect.

As compared to the studies on the American L2 learners’ acquisition of Mandarin
vowels, studies on Thai L2 learners are rather limited. In one study, Chen et al. (2012)
found that Thai L2 learners produced [a, ¥, y] similarly to native speakers, but their [u] was
more similar to [y]. The Thai L2 learners also had difficulty in their production of apical
vowels, which were widely dispersed in the vowel space and were inconsistent, e.g., the
dental apical vowels were sometimes produced even after the post-alveolar apical vowel.

Although there are quite a few studies on the acquisition of Mandarin vowels by L2
learners, especially American L2 learners, most studies used monosyllables or disyllables
in isolation or in a carrier sentence, no reading passage or spontaneous speech has been used.
Meanwhile, the approaches of analyzing L2 vowels differ dramatically, rendering the
findings in these studies hard to be compared and contrasted.
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In this study, we focus on the vowel production of two L2 learner groups in a reading
passage. The analysis of vowel production focuses on two most important acoustic
parameters, F1 (which associates with the height of a vowel) and F2 (which associates
with the frontness of a vowel). With the more objective measurement of L2 vowel
production, it is expected that the effects of acoustic similarity and L1 vowel inventory size
can be more objectively examined.

Based on the literature review and the comparison of the vowel systems in the three
languages concerned, the following hypotheses are proposed:

Hypothesis 1: The two groups of L2 learners in this study were at the intermediate or
advanced level. According to SLM (i.e., new and identical sounds may not pose difficulty
for L2 learners), it is predicted that [i, L y] will be easier for American L2 learners, and [{, \
i, U, ¥] will be easier for Thai L2 learners. Drawing on Hao’s (2012) finding, namely, the
L2-L1 assimilation pattern is a better indicator of L2 learning, it is further predicted that [i]
will be produced very well by the American learners, while [3,] not so well, and [y] the
worst among these three vowels.

Hypothesis 2: According to SLM, similar but not identical sounds may pose more
difficulty to L2 learners due to equivalence classification. Therefore, it is predicted that [a,
u, ] will be difficult for American L2 learners, and [a] will be difficult for Thai L2 learners.
However, based on Hao (2012), [u] by American L2 learners will be produced very well
by the American L2 learners, the reverse of the prediction based on SLM.

Hypothesis 3: In addition to the acoustic similarity between L1 and L2, the vowel
inventory size in L1 influences the acquisition of L2 vowels. Therefore, it is predicted that
L2 English learners with a larger L1 vowel inventory will acquire Mandarin vowels better
than L2 Thai learners with a relatively smaller L1 vowel inventory.

4. Methodology
4.1 Participants

20 American English-speaking L2 learners and 20 Thai-speaking L2 learners of
Mandarin Chinese participated in this study. 20 Beijing Mandarin speakers served as the
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control group. The English L2 participants and the Beijing Mandarin speakers were recruited in a
mid-western state university in the US, while the Thai L2 learners were recruited in a big
university in Tianjin, China. Both groups of L2 learners were at the intermediate level or
advanced level (having learned Chinese as a second/foreign language more than three
years). More information about the participants is shown in Table 2.

Table 2: Demographic Information of the Three Groups of Participants

Group Age (SD)  Duration Duration Gender
of learning  of study Male [
(SD) abroad
(SD)
Native 23.15 n/a n/a 7 13
(4.23)
American 24.25 4.4 (2.9) 1 (0.75) 16 4
(3.29)
Thai 24.55 5.3(1.8) 213(142) 15 5
(1.99)

4.2 Speech Stimuli and Recording Procedure

The speech material in this study was elicited by asking the participants to read a
short passage that was adapted from an intermediate-level Chinese textbook for L2
learners (see Appendix for the passage). The passage was the first lesson in the textbook,
meaning that the text was based on the first-year Chinese textbook. It was expected that L2
learners would have no or little difficulty in reading and comprehending such a passage.
Prior to reading, the L2 learners read through the passage and could ask the
researcher/assistant any character that they did not know (actually, only a few L2 learners
did not recognize the character #5shiin Uz#& shoushi “to tidy up™). Then, they read the
passage at normal speech rate and their reading was recorded.

The reading of the passage was recorded to a computer with a Samson C01U
microphone in a recording studio or a quiet room at each venue. The program used for
recording was Audacity. The recording input was digitized at 44.1 kHz with a 24-bit resolution.
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The sound files were saved in .wav format for acoustic transcription measurement in Praat
(Boersma and Weenink 2015).

4.3 Transcription and Measurement

The reading passage used in this study contained six monothongs of Mandarin
Chinese, namely [a, ¥, L i,u,y]asin ¥ ba, A1 he (one variant for the mid vowel), I shi,
L yi, 7. wu, and 2% qu. Each syllable occurred in the passage two or three times. Although
these syllables do not occur in the unstressed syllables, they might surface as
unstressed/unaccented in the context. Therefore, only stressed syllables (i.e., the vocalic
intervals only) containing these six vowels were transcribed with Praat.

After transcription, the F1 and F2 values of each vowel were measured by running a
Praat script, ProsodyPro (Xu 2013), with manual corrections, if any.

4.4 Data Analysis

Vowels of different speakers vary considerably, especially between different genders.
Therefore, it is of great importance to normalize vowels produced by different participants.
In this study, we adopted the z-score vowel normalization as proposed in Lobanov (1971).
The normalization of F1 and F2 was conducted with the Vowels package in R (Kendall
and Thomas 2010). Since each vowel was repeated two or three times by each participant,
the Hertz values of F1 and F2 of each vowel were averaged prior to the normalization
process.

With the normalized F1 and F2 values, different vowels were compared and
contrasted across groups respectively.

5. Results
5.1 Vowel Space of the Three Groups
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Figure 1: Vowel Space of Each Subject Group
Note: when plotting the vowels, the IPA of [, ] can not be shown. Therefore, /e/ is used to represent /x/ and /I/

for /3/)

To visually examine the vowel space of the different groups, the normalized values of
F1 and F2 for each vowel are plotted in Figure 1.

The upper left panel shows the vowel space of the native group. It can be seen that [i]
is fronter and higher than [y], which, in turn, is higher and more forward than [1]. The
upper right panel and the bottom left panel show the vowel space of the American and
Thai L2 groups. To compare the vowel space (i.e., the distribution of different vowels in
the vowel space), it can be seen that the vowel system of the American L2 group is more
similar to that of the native group than that of the Thai L2 group. For the Thai L2 group, it
seems that their L2 Chinese vowels differ by the [high] and [low] features only in terms of
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height. Specifically, [a] is low, while the other vowels are all high. By contrast, the vowels in
the native group and the American L2 group contrast for three levels in height, namely,
[high], [mid], and [low]. Another major difference between the Thai L2 group and the
other two groups is the distribution of [i], [;], and [y]. Different from the native group and
the American L2 group, [y] in the Thai group is the most forward among these three
vowels, and [i] and [y] do not differ in terms of frontness. As a result, the [u-y] distance for
the Thai group is longer than that in the other two groups, while the Thai group’s [i-]
distance is the closest among the three groups.

Also Figure 1 shows that the tongue position for the Thai L2 learners was lower than
that for the Chinese native speakers and English L2 learners. It is speculated that this may
be due to the first language (L1) influence. However, another study is needed to compare
the tongue position of the three groups when they produce vowels in their L1s.

5.2 Statistical Analysis of F1 and F2 Across Groups

Analyses of variance were conducted on the normalized values of F1 and F2 of
different vowels, with Group as the between-subject factor. When there was a significant
difference, TukeyHSD tests were further conducted to examine the pairwise analysis. The
ANOVA and TukeyHSD results are presented in Table 3.

Table 3: ANOVA and TukeyHSD results on F1 and F2 comparison across vowels and

groups
\Vowel Fandp Pairwise comparison
[a] F1 F (2,57)=21.46, p Thai > American, p<.001
<.001 Thai > Native, p <.0001
F2 F(257)=341, p Thai > American, p < .05
<.05
[x] F1 No significant
difference
F2 F(2,57) =344, p< No significant difference
0.05
[i] F1 F(2,57)=41.85,p< American > Native, p=.074
0.001 Thai > American, p <.001

11
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Thai > Native, p <.001

F2 F(2,57)=39.73, p American > Thai, p <.001
<.0001 Native > Thai, p <.001
[ﬂ F1 F(2,57)=28.12,p American>Thai,p <.00
<.001 Native > Thai, p <.00

F2 F(2,57)=9.31, p<.001 | Thai >American, p<.01
Thai > Native, p < .01

[u] F1 F(2,57) = 3.242, p < .05 | No significant difference
F2 No significant n/a
difference
[yl F1 No significant n/a
difference
F2 F(2,57)=7.682, p Thai > American, p = 0.005
<.005 Thai > native, p =0.01

As shown in Table 3, two vowels [¥] and [u] are not statistically different across
groups, while the other four vowels are significantly different in F1, F2 or both among the
three groups. The difference of these four vowels in terms of height and frontness across
groups is summarized below.

As for [a], the Thai [a] is significantly lower than that of the native and American
groups, and is more front than that of the American L2 group, but not significantly
different in frontness from the native group.

With respect to [i], the Thai [i] is the lowest, and the native [i] is the highest, and the
American one lies in between. Furthermore, both the American and the native [i/] is more
front than the Thai one.

With regard to [1], both the American and the native [y] is lower than the Thai one and
the Thai [i] is more front than the American and native one.

As far as [y] is concerned, there is no significant difference in height across groups,
but the Thai one is more front than both the native and the American counterparts.

The relationships of F1 and F2 in different vowels across groups can be schematically
represented in Figure 2. As shown in Figure 2, the vowels by the American learners are very

12
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similar to those by the native speakers. The distribution of [i, j, y] by the Thai learners are
very different from the other two groups, namely, the Thai [y] is more front than [i, 1, whereas [y]
by the other two groups are more backward than [i, y].

F2
2.0 15 1.0 0.5 0.0 -0.5 -1.0
i
i \ 10
Ny L
u
F-0.5
0.0
F1
0.5
—— American
-~ Thai r1.0
—— Native
F1.5
a 2.0

Figure 2: Vowel Space of the Three Groups

6. Discussions
6.1 Summary

The findings of this study were somewhat messy. While new vowels did not pose difficulty for
the American learners, similar to Xie (2013), they posed difficulty for the Thai learners, echoing the
findings in Shi and Wen (2009). With respect to identical vowels, the Thai L2 learners acquired two
identical vowels [u, ¥]; however, neither L2 group produced [i] in the same way as the native group.*
Also the predictions based on Hao (2012) were not borne out in that both [] and [y] were produced
very well by the American learners. Therefore, Hypothesis 1 was only partially confirmed. As for the
similar vowels, the similar vowel [a] posed difficult for the Thai group, patterning similarly to Shi
and Wen (2009), whereas none of the three similar vowels [u, ¥ , a] posed difficulty for the American
L2 group. And the prediction on the production of [u] by the American L2 group based on
Hao (2012) was confirmed. Therefore, Hypothesis 2 was also partially confirmed.

1 One reviewer provided one account for explaining some of the across-group difference found here, namely
from the perspective of the relative positions of three vowels [i, u, a]. The high front vowel [i] and low back
vowel [a] have relatively larger flexibility in articulation, whereas the high back vowel [u] does not have such
flexibility. This difference seems to be able to explain why Chinese [u] was acquired better by both learner
groups, [i] posed difficulty for both learner groups, and [a] posed difficulty for the Thai learners.

13
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The analysis of F1 and F2 of different vowels showed that the American L2 group
performed better and was more similar to the native speaker group in vowel production.
Therefore, Hypothesis 3 concerning the effect of L1 vowel inventory size on L2 vowel
acquisition was supported, namely, L2 learners with a larger L1 vowel inventory (i.e.,
American learners) acquired L2 vowels better than L2 learners with a smaller L1 vowel
inventory (i.e., Thai learners).

6.2 General Discussion
6.2.1 Acoustic Similarity Versus L1 Vowel Inventory Size

The somewhat messy findings in this study show that neither acoustic similarity nor
L1 vowel inventory size can singly predict L2 vowel acquisition. It seems that SLM, based
on the acoustic similarity, predicts the difficulty of L2 vowel acquisition only to some
extent. Meanwhile, the L2-L1 assimilation patterns did not predict the learning effect,
either.  On the one hand, the identical vowel [i] in both learner groups was different from
the native norm, whereas the Thai learners produced identical vowels [x, u] in the same
way as the native speakers. On the other hand, the American learners produced the similar
vowels in the same way as the native speakers, while the Thai learners differed from the
native speakers in the production of the similar vowel [a]. Even the new vowels did not
present a uniform picture. With such interesting results, it is worth examining what may
have underlined such results.

(1) Acoustic (or phonetic) similarity

As mentioned above, Flege (1995) stressed that the cross-language similarity should
be measured by perception, instead of through the comparison of the abstract phonological
sound system of L1 and L2 or depending on the acoustic measurements of L1 and L2. The
different interpretations of whether Mandarin [¥] and [a] are new or similar vowels for
English L2 learners in the literature (Wu and Shih 2012; Lin 2007; Shi and Wen 2009)
have showcased the difficulty of such a task. For an L2 sound to be similar to L1, it
requires that the L2 learners will be able to find a counterpart in their L1 sound system for
the L2 one; whether that counterpart is a close or a distant equivalent for the L2 sound is
another story. Therefore, even for the so-called “similar” sounds, they may vary along a
continuum ranging from being very similar to being very different. The difficulty in

14
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deciding the “similar” status will definitely add difficult to the predictions of any L2
learning theories, including SLM. The SLM’s prediction that similar sounds pose more
difficulty is based on the premise that the L2 learners could not hear the difference between
L1 and L2 sounds so that they used the L1 counterpart to represent the L2 sounds, namely
the equivalence classification. However, if the L2 sound is similar but not that similar, the
L2 learners may just establish a new category for it, which is similar to the “new” scenario.
Take Mandarin [a] for example. Mandarin [a] is a front, low vowel in [pa], whereas the
English [a] as in [a:nt] “aunt” is a low, back vowel. Except for the phonotactic difference
(i.e., the phonological context for occurrence), how different [a] is from [a] can vary from
one person to another.

(2) L1 vowel inventory size

Hypothesis 3 on the L1-L2 vowel inventory size was confirmed. In the three groups of
this study, Mandarin has 7 vowels, Thai has 9 vowels, and American English has 12
vowels. Therefore, the better performance of the American L2 group supports the
advantage of an L1 with larger inventory size. However, this study did not address what
led to the American L2 groups’ advantage over the Thai L2 group. Such advantage may be
due to the involvement of more dimensions in their vowel production, which may facilitate
the L2 learners in the comparison L1 and L2 vowels as well as category (non-)
establishment for L2 vowels

(3) L2 learners’ proficiency level

As mentioned earlier, SLM’s predictions on the similar and new sounds concern the
later stage of L2 acquisition (Flege 1995), that is to say, they are more relevant to learners
at the intermediate or advanced level. At the initial stage, however, new sounds often posed
difficulty whereas the similar sounds do not (Flege 1995; Major 2001). An examination of
some previous studies showed that some involved learners at the beginning level (Shi and
Wen 2009), whereas others involved learners at the more advanced level (Wen 2010; and
Xie 2013). In this sense, part of the discrepancy in this study and some previous studies

(i.e., Shi and Wen 2009) can be explained by the difference in learners’ proficiency level.
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(4) L2-L1 assimilation

Hao (2012) found that the L2-L1 assimilation pattern can indicate the effect of
learning. Howevetr, in the assimilation task, the L2 learners need to compare the L1 and L2
sounds consciously when making such assimilation. Whether such assimilation patterns
were actually adopted by L2 learners in L2 speech production is another thing. More
importantly, the L2-L1 assimilation patterns only speak to how L2 learners assimilate one
L1 sound to L2 sound, and there is no telling whether the assimilated L1 sound is a good
counterpart for the L2 sound. In actual L2 productions, L2 learners may not necessarily
undergo such nuanced comparison between L1 and L2 sounds, hence the relationship
between L2-L1 assimilation and L2 speech production is not as straightforward as Hao
(2012) suggested.

7. Future Studies, Pedagogical Implications and Limitations
7.1 Future Studies

As mentioned above, the judgment of cross-language dis-similarity should be done
through perceptual measures. Thus, future studies should determine the relationship
between L1 and L2 vowel systems perceptually instead of basing on the phonological
comparison or acoustic measures. As Elvin, Escudero and Vasiliev (2014) found, what
really matters in predicting L2 vowel acquisition is the cross-linguistic acoustic
properties/similarity, not just the vowel inventory sizes. Such studies will also help shed
new light on what leads to the advantage for the L1 group with a larger vowel inventory
than another L1 group with a smaller vowel inventory. Meanwhile, to examine the effects
of different vowel inventory sizes on L2 vowel acquisition, L1s with a larger and a small
inventory should be chosen instead. Also, while most studies on L2 Mandarin vowel
acquisition focus on vowel production, it is of equal importance to examine whether
listeners, both L1 and L2, can perceive such articulatory difference and whether such
production difference between L1 and L2 contributes to the perception of foreign accent.

7.2 Pedagogical Implications

This study showed that the (relatively more advanced) American L2 learners did not
have difficulty in producing L2 Mandarin vowels, while the Thai L2 learners had some
difficulty, especially in the production of [y, y, a, i]. Therefore, in teaching the Thai L2
learners, the acoustic features of these vowels should be emphasized (i.e., frontness, rounding and
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height) by comparing the L1 and L2 vowel systems so that the L2 learners will learn to pay
conscious attention to these features in their vowel production. It is expected that with these
efforts, the L2 vowel production will be greatly improved.

7.3 Limitations

One limitation of this study is the non-homogeneity of the consonants preceding the
vowels. Although the focus of this study was on the vowels, the preceding consonants
influence the production of the following vowels as well as the relationship between
different vowels in the vowel space. Another limitation is that there is no strict
measurement of learners’ proficiency level so that no correlation between vowel
production and proficiency level can be made. A third limitation in this study is the
non-homogeneity of L2 learners in that the American learners are foreign language
learners, while the Thai learners are second language learners at the time of the recording.
It should, however, be pointed out that the Thai L2 learners began their Mandarin leaning
in Thailand before going to China for further study. Besides, all American L2 learners have
studied abroad for some time. In this sense, the two L2 groups are more or less
comparable.

8. Conclusion

This study examined the acquisition of L2 Mandarin vowels in context by two groups
of L2 learners. It was shown that an L1 with a larger vowel inventory has advantage in
acquiring an L2 vowel system over another L1 with a smaller vowel inventory. It was
argued that the involvement of more dimensions in an L1 with a larger vowel inventory
size may have facilitated the L2 learners in the comparison L1 and L2 vowels as well as
category (non-) establishment for L2 vowels. However, the specific mechanism for such
advantage still begs for future studies. The findings of this study also showed that it was
difficult to predict the learning difficulty in acquiring L2 vowels in that so many factors are
intertwined together (i.e., L1/L2 phonetic similarity, L1/L2 sound inventory size, L2
learners’ proficiency level, and even individual differences). Future SLA studies should
take these factors into consideration.
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#) > 55=HH > 108-111 - [Chen, Yu, Haipeng Xu, and Xiaoying Gao. 2012. An
experimental study on the Thai L2 learners’ acquisition of Mandarin vowels. Journal
of Jiaozuo University 3: 108-111.]
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[Wen, Baoying. 2010. An experimental study on the acquisition of Mandarin vowels
by American L2 learners. Chinese Learning 3: 95-104.]
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Appendix: Reading Passage

Chinese characters:

FEIARF. FMI 7R - FEIEARE A ALK T « R R EEHZAL R ) URESERY
SKEFALRZE iR AEREEDK EE LA o FeAEE/ N ERdE1T2 - £X
NEFRIGE B TIRZNZAVRPY « FAKAEM AR REL - K EAVRPEEYER
HZ)F o MU TZRBGELT TR - CASTREE T - FEEAFIZ AL HFHEEKE
Bk o A PIEDK IR - BIRYEIEEHT IR R e - EERIRfE RIS 484G
itz A o BT —g 5 EEEARIMAY [5G FE o R AN BRI E 2
S, ©

Pinyin Romanization:

Xingqi tian zaoshang gang wu dian zhong, Wang Guéming jiali rén dou yijing qilai le.
Ymwei Wang Guoming yao zuo zaoshang ba dian zhong de hudché dao Béijing qu, sudyi
ta jiarén dou yao dao hudché zhan qu song ta. Wang xianshéng bangzhe xido wang
shoushi xingli, wang taitai tebié¢ géi Wang Guoming zuodle héndud chi de dongxi. Wang
taitai xiang zhe liang tian tianqgi re, huoché shang de dongxi kongpa bu ganjing. Tamen ba
xingli shoushi hdole de shihou, yijing qi dian zhong le. Wang Guoming hé jiarén zuo
chiizii ché dao hudche zhan. Tamen dao hudché zhan de shihou, bié de tongxué dou zai
na'er déngzhe ta ne. Wang Guéming ba ta de tongxué jiéshao géi ta jiarén.Guole yihui'er,
Wang Guoming hé ta de tongxué kaishi shang ché. Wang jia rén hé Wang Guéming hé ta

de tongxué shud zaijian.

English translation:

At five o’clock, Sunday morning, Wang’s family are all up. Wang Guoming is going to
take the eight-clock train to Beijing, so the whole family are going to see him off at the
train station. Mr. Wang helps Little Wang with packing. Mrs. Wang cooks a lot of delicious
food, because she thinks that the food on the train may not very clean since it is very hot
these days. When they finish packing up, it is already seven o’clock. Wang Guoming and
his family take a taxi to the train station. When they get there, his classmates are all waiting
for him there. Wang Guoming introduces his classmates to his family. After a while, Wang
Guoming and his classmates start to board the train. Wang’s family say goodbye to Wang
Guoming and his classmates.
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