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ABSTRACT

THE L2 ACQUISITION OF MANDARIN ALVEOLO-PALATAL

PHONEMES BY NATIVE ENGLISH SPEAKERS

Student Name, B.A. Critical Languages and International Studies

The University of Texas at Arlington, 2021

Faculty Mentor: Szu-Yen Liang

This study investigated the acquisition of Mandarin alveolo-palatal phonemes [te,
te", ¢] by English L1 learners of Mandarin. The acquisition of these phonemes is often
difficult for English speakers as the alveolo-palatal place of articulation is not found in
English, but this acquisition has not been extensively studied. This study consisted of two
perception tasks and one production task. The first perception task was an AX
discrimination task to determine participants’ ability to distinguish between Mandarin and
English phonemes. This task was followed by an identification task. The production task
collected auditory data, which was analyzed with Praat and compared to two native
Mandarin speakers’ production. The results of the perception tasks showed learners had
difficulty identifying the [te'] phoneme but not the [te] and [¢] phonemes, confirming a
previous study. The acoustic analysis confirmed the hypothesis that learners' production of

the alveolo-palatal phonemes was not native-like.
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CHAPTER 1

INTRODUCTION

1.1 Research Overview

This study investigates the degree to which adult English-speaking learners of
Mandarin are able to perceive and produce the alveolo-palatal phonemes found in
Mandarin; /e/, /te/, and /te"/. (written in pinyin as X, J, q respectively) These phonemes share
the alveolo-palatal place of articulation (POA), a POA not found in the English consonant
inventory. Many learners of a second language strive to achieve native-like abilities in their
L2, however, the possibility of an adult learner reaching this level of acquisition is still up
for debate (Hyltenstam & Abrahamsson, 2000). Researchers have extensively investigated
other phonetic and phonological aspects of Mandarin that are not found in English, such as
retroflex phoneme acquisition (Ou & Guo, 2014) or the acquisition of tones at the
suprasegmental level (Wiener et al., 2020), however, this cannot be said for the alveolo-
palatal phonemes. This research aims to explore the ability English Mandarin L2 learners
have to accurately perceive these three alveolo-palatal phonemes, as well as determining
how their production compares to native speakers’ production through acoustic analysis.

1.2 Second Language Acquisition Theory

1.2.1 Critical Period Hypothesis
The Critical Period Hypothesis (CPH) was proposed by Lenneberg (1967) to

explain what effect age had on second language acquisition (SLA). This theory posits



there is an ideal period when the brain is most receptive to learning language (typically the
prepubescent period), and after this time passes, it becomes increasingly difficult to truly
acquire language. This theory has been debated by many modern scholars. Modern theory
argues while there may be a sensitive period where the brain is most receptive to linguistic
input, there is no evidence suggesting age is a determining factor in successful language
acquisition (Bialystok, 1997). Environmental factors such as L2 input via language
immersion or solely in a classroom setting have been deemed to be more of a determining
factor of acquisition than age, which may explain some of the trends suggesting young
children learn languages quicker than teenagers or adults, since many older language
learners learn the language in the classroom setting rather than through immersion
(Singleton, 2003). For the purposes of this study, all participants are those who have studied
Mandarin in a classroom environment, which should be kept in account when determining
the feasibility of English native speakers fully acquiring the alveolo-palatal phonemes.
1.2.2 Contrastive Analysis Hypothesis

Lado (1957) postulated that the more different a sound was in an L2 compared to
the learners’ L1, the more difficult the sound would be to acquire, known as the Contrastive
Analysis Hypothesis (CAH). Through positive transfer of L1 knowledge to L2 knowledge
(Stockwell et al., 1965), language learners are able to more easily acquire the sounds in an
L2 that are similar to their L1. Negative transfer occurs when a given structure of an L2
more highly contrasts with that of an L1, causing difficulties and allowing one to predict

the errors that may be made when learning a second language.



1.2.3 Speech Learning Model

The Speech Learning Model (SLM) proposed by Fledge (1995) argues against the
CAH by proposing that the sounds and structures are more unlike those found in a learners’
L1 are more likely to be noticed by the learner, and thus the learner will put more attention
to these sounds and more easily create new phonetic categories for them. For sounds similar
to those found in a learners’ L1, it is argued these will not be perceived as different and
will instead be categorized as the same sound, leading to mistakes in perception and
production.

1.3 Mandarin Sound Inventory

1.3.1 Mandarin Consonant Inventory

The following table outlines the consonant inventory of Mandarin. This study
examines the L2 perception and production of the affricates and the fricative in the alveolo-
palatal POA, /e/, /te/, and /te?/. As shown in Table 1.1, Mandarin contains consonants in
the alveolar, retroflex, and alveolo-palatal POA. The retroflex and alveolo-palatal POA are
not found in English, but the alveolar and postalveolar POA are found.

Table 1.1: Mandarin Consonant Inventory (based on Kim, 2018)

Bilabial Labiodental | Alveolar | Retroflex | Alveolo- Velar
palatal

Plosive pp" t th k kh
Affricate ts tsh ts tsh tc teh
Fricative f S s e X
Nasal m n 1
Approximant 1 ]
Lateral 1




A key feature of Mandarin phonology that differs from English is the contrastive
distribution between plosives and affricates in Mandarin is found through aspiration and
unaspiration (Kim, 2018). English, on the other hand, contains voiced consonants and finds
contrast between voiced and unvoiced phonemes. While unvoiced aspirated consonants are
found in English phonology, the unvoiced aspirated consonants in Mandarin are more
heavily aspirated than the ones found in English (Chen et al., 2008).

1.3.2 Pinyin

During the language reformation performed by the PRC during the mid-19th

century, the Chinese government created a system to standardize a romanization of

Mandarin Chinese. In 1958, a romanization called Hanyu Pinyin (JUE#Hf#% Han yii pin

y1n), or pinyin, was published by the Chinese government and added to school curriculums.
Pinyin was later accepted as the standard romanization of Mandarin Chinese internationally
in the 1980s (Zhou, 2004). Pinyin is used by a majority of Mandarin L2 learners to learn
how to pronounce the Chinese orthography. Tables 1.2 and 1.3 outline pinyin and the
corresponding IPA pronunciation of each letter, as found in Chen, 2016. All participants
of this study have studied and understand how to pronounce pinyin, and thus pinyin will
be used during the examination.

Table 1.2: Vowel Pinyin Chart with IPA in Parenthesis (based on Chen, 2016)

Front Central Back
High i, Wy (/1/, Iy/) i (/1) u (/u/)
Mid e (/e) e (/a/, I¥/) o (/o/)
Low a (/a/)




Table 1.3: Consonant Pinyin Chart with IPA in Parenthesis (based on Chen, 2016)

Labial b (/p/) p (/p") m (/m/) | f(/f))
Dental d (/t) t (/t) n (/n/) 1 (/1)
Velar g (/k/) k (/k"/) h (/x/) -ng (/y/)
Alveolar z (/ts/) c (/tsh/) s (/s/)
Alveolo-palatal | j (/te/) q (/te") x (/e/)

Retroflex zh (/ts/) | ch (/ts"/) |[sh(/s/) | zh (/1)

1.4 Hypotheses and Predictions

The prediction for this study is that the results will be reflect the claims of the SLM,
thus due to the closeness of alveolar phonemes found in English and the alveolo-palatal
phonemes found in Mandarin, the following hypotheses are made:

1. Non-nativelike production of the alveolo-palatal phonemes.
2. Alveolo-palatal phonemes will be perceived as alveolar phonemes.

3. Alveolo-palatal phonemes will not be accurately identified.



CHAPTER 2
LITERATURE REVIEW

Research surrounding the L2 acquisition of Mandarin phonemes has been
conducted in the past, but not with the same grouping of phonemes. Other places of
articulation have been the focus of studies, such as the study of the acquisition of retroflex
sounds (Ou & Guo, 2014), or phonemes have been grouped by the manner of articulation,
such as the study of Mandarin voiceless fricatives (Shih & Kong, 2011) or affricates (Yang
& Yu, 2019). In all of these studies, it can be concluded learners of an L2 generally perform
better with perception tasks than production tasks.

2.1 Previous Perception Studies

In Shih & Kong (2011), participants listened to two Mandarin and/or Taiwanese
stimuli and were tasked with judging the similarity between the sounds based on a five-
point Likert scale (1-the same, 2-very similar, 3-similar, 4-different, 5-very different). By
conducting a perception test using this format, the researchers were able to analyze the data
based on a mean rating of the stimuli pairs and by plotting the perceptual distance of various
phonemes on a one-dimensional chart. Through this research, they concluded the “sa-sha
pair” (stimuli written in pinyin) was the most difficult fricative for a bilingual of Mandarin
and Taiwanese. This methodology will be duplicated in the present study to determine
which sound pairs speakers of English and Mandarin most struggle with.

In Yang & Yu (2019), an identification task was completed as part of the perceptual

analysis of the acquisition of Mandarin affricates by American L2 learners. In this study,



participants were tasked with listening to target syllables and identifying them as one of
six answer choices, all listed using the Mandarin romanization pinyin. Through this
analysis, it was determined these participants had a lower identification accuracy with the
aspirated alveolo-palatal q /te"/ and the unaspirated retroflex affricate zh /ts/ compared with
the other Mandarin affricates. This study analyzes how English speakers are able to acquire
the Mandarin affricates, a manner of articulation, whereas the present study analyzes the
acquisition of a single place of articulation, the alveolo-palatal phonemes. An identification
task will be conducted in the present study to determine if difficulties with the aspirated
alveolo-palatal affricate q /t¢"/ are also found.

2.2 Previous Production Studies

Previous studies that conducted an acoustic analysis of Mandarin affricates and
sibilants by L2 speakers have concluded that learners had not fully acquired these sounds.
Yang & Yu (2019) concluded that English L1 learners of Mandarin had not created new
categories for the Mandarin affricates not found in English and instead were assimilating
these sounds to the English alveolar place of articulation. In Kin (2016), it was concluded
Cantonese L1 speakers of Mandarin were not completely assimilating Mandarin sibilants
to the Cantonese place of articulation, but had instead created a “new form” residing in the
middle of the two sets of sounds. Both studies analyzed beginner to intermediate learners
of Mandarin, or those who have three months to two years of Mandarin experience in a
classroom environment. The present study analyzes those who also have had at least three

months and at most three years of Mandarin classroom instruction.



CHAPTER 3
METHODOLOGY

3.1 Participants

For the two perception tasks, thirteen participants, aged 18-23, were recruited. All
the participants have taken or were enrolled in Mandarin courses at the University of Texas
at Arlington, thus have an understanding of the Pinyin romanization system, and were
native English speakers. Six of the thirteen participants opted to also provide auditory
samples for the production task. Two native speakers of Mandarin recorded samples for
the auditory analysis and for the perception tasks. One native speaker of English recorded
samples for the distinguishment perception task.

3.2 Stimuli

Table 3.1 presents the set of stimuli used for the perception tasks. The six
monosyllabic CV words consisted of syllables with the alveolo-palatal POA [te, te", ¢]
initials followed by the [ia] vowel final and retroflex POA [ts, ts", ] initials followed by
the [a] vowel final. The [a] vowel final was chosen because this is the only vowel in
Mandarin which can be followed by both alveolo-palatal and retroflex consonants due to
phonological constraints, but due to a vowel fronting rule following Mandarin alveolo-
palatal phonemes, the [a] vowel is realized as [ia] (Hauser, 2020). Each of the
monosyllabic words are first-tone segments to keep the suprasegmental variance at a
minimum. Three disyllabic words were used for the perception tasks as well, each

containing at least one of the target alveolo-palatal phonemes.



Table 3.2 presents the set of stimuli recorded for the production task. Pinyin and

characters were provided. Each word contains at least one of the target alveolo-palatal

phonemes, all of which were analyzed during acoustic analysis.

Table 3.1: Perception Test Stimuli

Alveolo- | xia (}) [eiq] jia (X) [teia] qia () [te"ia]
palatal
Retroflex | sha (V) [sa] cha (%) [tsha] zha ($L) [tsa]
Disyllabic | xiti xi (K2 [eivo ei] | shi jian (HF[A]) [s, qi chuang (E2IR) [tehi
teien] ts"uan]
English [Ja] [d3] [tf]
Stimuli
Table 3.2: Production Test Stimuli
Chinese Character Pinyin IPA
NS xih xi [eivv ei]
iy 1] shi jian [s1, teien]
FER qi chuang [te" tshuan]
=8 xi huan [l xuan]
ER jia [teia]
DN xia tian [eia tien]
g qing chu [tehin tshu]
s qi i [ ti]

3.3 Procedures

The first of two perception tasks were a distinguishment task. Participants listened

to two stimuli and rated the similarity of the two words based on a five-point Likert scale




(same, very similar, similar, different, very different). Response time was not recorded,
and participants could listen to the audio more than once. A total of 156 responses (12
stimuli pairs x 13 subjects) were recorded.

The second perception task was an identification task. Participants first studied
Table 3.3 for as long as needed, then listened to a single stimulus and identified it out of 4
possible choices. The choices were either Pinyin for the Mandarin syllables or IPA for the
English phonemes, as shown in Table 3.3. Response time was not recorded, participants
could listen to the audio more than once, and could refer back to the table if needed. A total
of 156 responses (12 stimuli x 13 subjects) were recorded.

Table 3.3: Table found in Identification Task

X’ Pinyin, like in the word “xi huan” (= XX)

7 Pinyin, like in the word “ji” (¥%)

‘qQ Pinyin, like in the word “qu” (2%)
‘sh’ Pinyin, like in the word “shi” (&)
‘zh’ Pinyin, like in the word “zhi” (}R)
‘ch’ Pinyin, like in the word “chi” (1)
“ IPA, like in the English word “she”
“t’ IPA, like in the English word “cheese”
‘dz’ IPA, like in the English word “juice”

The participants who opted to participate in the production section were tasked
with recording 8 audio samples. Table (3.2) shows the 8 stimuli used. Pinyin and characters

were provided. A total of 48 responses (8 stimuli x 6 subjects) were recorded.
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3.4 Data Analysis

For the perception tasks, the means of both the ratings and accuracy of responses
for the distinguishment and identification tasks respectively were recorded. For the
production task, four metrics were recorded and compared with the two native speakers to
determine the degree of native-like pronunciation of the alveolo-palatal phonemes. The
initial vowel F1 and F2 values were recorded to determine the level of vowel fronting,
which is a phonological process that occurs in Mandarin following alveolo-palatal
phonemes (Hauser, 2020). The peak amplitude frequency of the consonants were measured
to determine consonant raising (Edwards & Beckman, 2008). Finally, the consonant length
of the fricative [¢] and VOT of the affricates [tc] and [te"] were recorded. The mean of these
values was recorded and compared to the native speakers’ production of the same set of

stimuli. The spectral moments are not analyzed in this paper.
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CHAPTER 4
RESULTS

4.1 Perception Tasks

4.1.1 Distinguishment Task

Figure 4.1 graphs the results of the distinguishment task. Each point on the five-
point Likert scale has been assigned a value as follows: same: 1, very similar: 2, similar:
3, different: 4, very different: 5. The averages of each value are graphed along the y-axis
with the stimuli pairs on the x-axis. Pinyin is used to represent the Mandarin stimuli and
IPA for the English stimuli.

Figure 4.1: Mean Rating of Stimuli Pairs

Mean Rating of Stimuli Pairs

]

4.5
o0 4
= 3.5
(]
e 3
C
o 2.5
2 2
1.5
1

x X jJ 9.9 x_sh jzh gqch xJ j_d3 qtf xq xj jq
Stimuli Pairs
The results were divided into two groups; the first contains the three stimuli pairs
that are the same (e.g. x_x), and the second group contains the nine stimuli pairs that are
different (e.g. x_sh). A one-way ANOVA test was completed with the second group in

order to determine if the lower ratings found in the x_['and q_t[ pairs were significant. The

12



test found there is a significant variation in the means of the second group (p<0.04). Pair-
wise comparisons using the Tukey HSD test indicated the average rating of the x_[ pair
was significantly lower than the other ratings (p<0.04), but not for the q_t[ pair (p>0.05).
4.1.2 Identification Task

Figure 4.2 graphs the results of the identification task. The x-axis shows each

stimulus, and the y-axis shows the accuracy of identifying the stimuli after listening to the

audio clip.
Figure 4.2: Identification Accuracy
Identification Accuracy
100%
100.00% 92.31%
90.00% 84.62% 84.62%
. 80.00%
®
S 70.00%
(8]
S 60.00%
c
S 50.00% .
2 38.46% 41.67%
O 40.00%
=
c 30.00%
2 20.00%
10.00%
0.00%
X j sh zh ch

9 Stimuli
A t-test for dependent means was performed to determine if the lower accuracy of
the aspirated palatal q /t¢"/ and the unaspirated retroflex zh /ts/ was significant.
Both accuracies were significant with p<0.01. The test was again performed three more
times to determine if aspiration, place of articulation, or manner of articulation significantly
correlated with lower accuracy scores. No significance was found in the accuracy of
aspirated or unaspirated phonemes (p>0.05) or between the retroflex or alveolo-palatal
place of articulation (p>0.05), but significance was found between the accuracies of

affricates and fricatives (p<0.01).

13



4.2 Production Task

Four metrics were collected from each of the alveolo-palatal phonemes produced
by both the two native speakers and the 6 participants. For x /e/, q /te"/, and j /te/, the onset
vowel F1 and F2 values were recorded to determine vowel raising and fronting. The peak
amplitude frequency of the consonants was also recorded. For the fricative x /¢/, consonant
length was recorded. For the affricates q /teh/ and j /te/, VOT was recorded. The values for
these metrics are shown in Tables 4.1, 4.2, and 4.3, along with the mean values for the
native speaker group, mean values for the participant group, and p-values comparing the
two groups found using a t-test for independent means.

Acoustic analysis of phoneme x /¢/ found that fricative length was significantly
shorter with the participants compared to the native speakers (p<0.01). The mean fricative
length for the native speakers was 0.37 seconds while the mean length for the participants
was 0.172 seconds. Analysis of the phoneme q /t¢"/ found that VOT was also significantly
shorter with the participants compared to the native speakers (p<0.01). The mean VOT for
the native speakers was 0.183 seconds while the mean VOT for the participants was 0.121
seconds. Analysis of the phoneme j /te/ found that the peak amplitude frequency was
significantly shorter with the participants compared to the native speakers (p<0.05). The
mean peak amplitude frequency for the native speakers was 6167 Hz compared to 4549 Hz
with the native speakers. No significant difference in vowel quality was determined

following any of the three target phonemes.

14



Table 4.1: Acoustic Analysis of Phoneme x /¢/

NS1 NS2 P1 P2 P3 P4 P5 P6 NS P P-
Mean | Mean | value
Vowel F1 | 403 324 495 424 332 346 359 368 364 387 0.3234
(Hz)
Vowel F2 | 2309 2028 1619 | 2055 | 2519 | 2650 | 2323 |2542 | 2169 |[2285 | 0.3543
(Hz)
Peak 4467 5442 | 2955 | 4466 | 3168 | 5783 | 3345 | 4686 | 4955 | 4067 | 0.1688
Amplitude
Frequency
(Hz)
Fricative | 0.26 0.48 0.16 | 0.14 0.17 ]0.26 0.15 ]0.15 |0.37 0.17 0.0090
Length (s)
Table 4.2: Acoustic Analysis of Phoneme q /t¢"/
NS1 NS2 | Pl P2 P3 P4 P5 P6 NS P P-
Mean | Mean | value
Vowel F1 | 401 355 313 | 281 314 | 318 359 1380 |[378 328 0.064
(Hz)
Vowel F2 | 2599 2395 12023 | 2312 | 2019 | 2636 | 2325 | 2658 | 2498 | 2329 | 0.2312
(Hz)
Peak 6905 4857 | 3296 | 4411 | 4014 | 5737 | 4515 | 5089 | 5881 | 4010 | 0.0674
Amplitude
Frequency
(Hz)
VOT (s) 0.185 0.181 |1 0.09 |[0.116 | 0.15 | 0.15 0.09 10.12 [ 0.183 | 0.121 | 0.008
Table 4.3: Acoustic Analysis of Phoneme j /te/
NS1 NS2 P1 P2 P3 P4 P5 P6 NS P P-
Mean | Mean | value
Vowel F1 | 440 536 386 357 477 398 393 494 488 418 .0909
(Hz)
Vowel F2 | 1756 2352 2065 | 2134 2536 | 2550 2226 | 2478 | 2054 2332 1205
(Hz)
Peak 6661 5672 3053 | 4731 5403 | 5344 3587 | 5176 | 6167 4549 .0413
Amplitude
Frequency
(Hz)
VOT (s) 0.082 0.092 | 0.027 | 0.04 0.122 | 0.096 | 0.077 | 0.104 | 0.087 | 0.077 | .3749

15




CHAPTER 5
DISCUSSION

5.1 Interpretation of Results

5.1.1 Perception Tasks

Results from the perception tasks suggest a partial acquisition of the alveolo-palatal
phonemes. Hypothesis two predicted that alveolo-palatal phonemes will be perceived as
alveolar phonemes by the English L1 participants. The stimuli pair x_[ was perceived to
be significantly more similar compared to the other stimuli pair, with an average rating of
3.154, but it was still perceived as “similar” to each other, so participants could distinguish
the sounds. Consequently, hypothesis two is rejected. Hypothesis three is partially
confirmed by the results of the identification task. Participants had very high identification
rates of j /te/ (100% accuracy) and x /e/ (84.62% accuracy), but a significantly lower rate
of identification of the phoneme q /te"/ (38.46% accuracy). Thus, participants only
struggled to identify one of the three alveolo-palatal phonemes found in Mandarin.
5.1.2 Production Tasks

Table 5.1 displays the three significant results found during the auditory analysis.
VOT was not native-like during the production of q /tch/, but the difference in VOT
between native speakers and the participants for the production of j /te/ was not significant.
A cross-language study comparing aspiration between Mandarin and English performed
by Chen (2008) found the VOT of unaspirated phonemes in English and Mandarin are

similar, whereas the aspirated phonemes in Mandarin are more heavily aspirated compared
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to English aspirated phonemes. The findings regarding participants VOT in q /te"/ and j /te/
in this study can be explained by this difference. The English L1 participants did not
produce heavy enough aspiration on the aspirated q /te"/ because English aspirated
phonemes are not as heavily aspirated.

The lower mean peak amplitude frequency of the phoneme j /te"/ found with the
participants compared to the native speakers suggests the place of articulation was more
anterior than the native speakers, thus closer to the English alveolar phoneme (Edwards &
Beckman, 2008).

Since each of the three alveolo-palatal phonemes was produced in a non-native-
like manner, either due to shorter VOT, shorter fricative length, or lower peak amplitude
frequency, hypothesis one is confirmed.

Table 5.1: Significant Findings of Each Phoneme after Auditory Analysis

Significant Native Participants | P-Value
Findings of Speakers Mean | Mean

Each Phoneme | Value Value

X (/¢/): Fricative | 0.37 seconds 0.172 p<0.01
Length seconds

q (/te"/): Voice |0.183 seconds |0.121 p<0.01
Onset Time seconds

j (/te/): Peak 6167 Hz 4549 Hz p<0.05
Amplitude

Frequency

5.2 Comparison with a Previous Study: Yang & Yu (2019)

In 2019, Chunsheng Yang and Alan C. L. Yu of The University of Connecticut and
The University of Chicago respectively completed a study titled “The Acquisition of

Mandarin Affricates by American Second Language Learners.” This study completed
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perception and production tests for sixteen American English L1 learners of Mandarin. The
stimuli in this study were the following Mandarin affricates: [ts], [ts"], [ts], [ts"], [te], [te"].
Because that study analyzed the acquisition of affricates while the present study analyzed
the acquisition of alveolo-palatal phonemes, there was some overlap in the research.

The results found in the identification task of Yang & Yu (2019) were the
identification accuracy of the phonemes zh /ts/ and q /te"/ were significantly lower than the
other phonemes. The results in the present study mirror these results, as the identification
accuracy of zh /ts/ was 41.67% and the accuracy of q /tech/was 38.46%. Both results were
significant at p<0.01. Both studies also found that the aspiration counterparts of these two
phonemes (j /te/ and ch /ts"/) had a high identification accuracy, so the difficulty in the
identification of zh /ts/ and q /teh/ cannot be linked with aspiration. As the present study
analyzed a place of articulation rather than a manner of articulation, comparisons were able
to be made between the identification accuracy of affricates and fricatives. Significance
was found between the accuracy of identification of affricates and fricatives (p<0.01), at a
66.19% accuracy rate of affricates and an 88.47% accuracy rate of fricatives. It is still
difficult to interpret the link between zh /ts/ and q /t¢"/, given that the aspiration and place
of articulation of these two phonemes are different, but through the present study the trend
has that American English L1 learners Mandarin significantly identify these phonemes at
a lower accuracy rate has been reduplicated. These results indicate the need for future
studies to identify why native American English speakers struggle to identify these

phonemes.
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5.3 Implications for Mandarin Pedagogy

The results of this study provide implications for future studies of Mandarin
pedagogy, specifically for the creation of new phonetic categories. As previously
mentioned, the Speech Learning Model (Fledge, 1995) proposes phonetic categories which
are the same or different in an L1 compared to an L2 will be easily acquired, but phonetic
categories that are similar will be less easily acquired because the slight differences in those
phonetic groups will not be noticed by the learners. This present study supports this theory,
as the alveolo-palatal phonemes were not fully acquired, and in fact, participants struggled
to distinguish between the Mandarin x /¢/ phoneme and the English /f/ phoneme. Given
this difficulty in acquiring similar phonemes, further research should be completed to
investigate the best teaching methodology to teach learners to notice the differences in
these phonemes, thus creating new phonetic categories.

There is currently conflicting research on the topic of explicit phonetic instruction
and its effects on phonetic acquisition in an L2. Kissling (2013) investigated the effects of
explicit versus implicit phonetic instruction with English L1 Spanish learners but found
that both sets of learners improve in pronunciation equally. This study concluded that
“input, practice, and/or feedback” may be the more important factors in learning L2
pronunciation rather than a specific instruction methodology. Another study investigated
explicit phonetic instruction with Mandarin tones (Wiener, 2020). Results of this study
found that English L1 learners of Mandarin noticeably improved their production of tones
after explicit instruction and more exposure to input. Both studies suggest improvements
in the acquisition of new phonemes and phonetic information after explicit instruction, but

more research should be completed to better understand the benefits of different types of
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instruction, or if simply active listening and more exposure to variable input are equally as
effective as any particular instruction methodology.

5.4 Research Limitations

Major limitations of the present study include a small sample size and low recording
quality for the production task. The sample size for the perception tasks was thirteen, which
included both beginner and intermediate learners of Mandarin. A larger sample size would
not only render results that more accurately represent the population but would also allow
for comparison between levels of Mandarin knowledge. This would allow an analysis of
how perception and production abilities increase with more exposure and knowledge of
Mandarin, which would better inform future studies regarding Mandarin pedagogy. For the
duration of this study, access to a phonology lab with recording equipment was not
available, thus all recordings were made on participants’ individual recording devices.
While the recordings were screened to ensure there was no major background noise or that
the recordings were too low quality to analyze, higher quality recordings would increase

the accuracy of the auditory analysis.
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CHAPTER 6
CONCLUSION

The present study investigated the degree of acquisition of the Mandarin alveolo-
palatal phonemes [te, te", ¢] by English L1 learners of Mandarin. Two tests were performed
to analyze perception skills: a distinguishment task and an identification task. Acoustic
analysis using four metrics was performed after a production task and compared to native
speakers to determine the level of native-like pronunciation. The results indicated
participants had some difficulties distinguishing the x /¢/ phoneme from the English /f/
phoneme but were still able to distinguish the sounds. Participants had a significantly low
identification rate of the j /te/ phoneme. Finally, the production of the alveolo-palatal
phonemes was not native-like based on the VOT, fricative length, and peak amplitude
frequency. These results suggest a need for future studies to analyze the effects of various

phonetic instruction on the acquisition of Mandarin phonemes.
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