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Abstract

In multilingual and multiethnic Malaysia, Malaysian Mandarin (MalM) is a
heterogeneous variety. Due to the linguistic diversity in Malaysia, MalM has drawn
scholarly attention to the phonetic variation of this variety. This study investigates the
citation tone production in MalM across language and geographical groups. Seventy-
one fluent Mandarin speakers were recruited, stratified by their dominant home
languages and geographical regions. Findings from the acoustic and statistical analyses
suggest a close resemblance of citation tones in MalM and Putonghua, the standard
Mandarin used in mainland China, except for T3’s tone contour. Additionally, there are
some notable differences correlated with their primary language and their geographical
regions in the tonal realizations in T3 and T4. This suggests that the dominant language
and geographical background of the speakers possibly influence citation tone
production in MalM. Overall, this study identifies that MalM is not a homogeneous
variety in the heterogeneous Malaysia and supports the perspective that MalM is a

unique variety within the Global Chinese paradigm.
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1. Introduction

The national and cultural boundaries of Mandarin have been expanded, indicating the inclusive
and hybridized nature of this language (Wang, 2010). Currently, Mandarin is considered a
newly emerging global language. Global Chinese has been proposed to conceptualize the
international spread of Mandarin. Mandarin not only serves as a common language in China,
but also as a lingua franca or common language among the overseas Chinese communities in
multilingual societies (Goh, 2017). Thus, understanding the features of different Mandarin
varieties is vital for enhancing intercultural communication. Malaysian Mandarin (MalM) is a
typical overseas Mandarin variety. Malaysia is a multiethnic society with three predominant
ethnic groups: Malay, Chinese, and Indian, along with a minority of indigenous groups.
Correspondingly, Malaysia is multilingual, with Malay as the national language (Pillai et al.,
2010), English as the second language (Wang, 2016), and Tamil and Mandarin used in the local
Indian and Chinese communities, respectively (Wang, 2016). Khoo (2017) indicated that the
Chinese community in Malaysia remains in a unique dialectal grouping in many townships, as
major southern Chinese dialects have retained their strongholds as regional lingua franca, such
as Cantonese in Kuala Lumpur and Ipoh, and Hokkien in Penang.

In contrast, more recent research suggested that the Chinese community in Malaysia is
becoming increasingly Mandarin dominant, as Mandarin has replaced the position of the
southern Chinese dialects in most functional domains, including the home domain (Wang,
2024). Thus, the home dominant language might be heterogenous across the local Chinese
community in Malaysia. Flege et al. (2003) suggested that bilinguals differ in their patterns of
language use, which contribute to the differences in their speech production. Thus, the
differences in the home language of Chinese Malaysians might result in the differences in their
speech production. Additionally, this phonetic variation is interwoven with geographic
distribution. Based on the personal observation, Guo (2017) suggested that Chinese Malaysians’
accents vary across different states in Malaysia. Specifically, the central and southern parts of
Peninsular Malaysia represent the so-called “federal accent”, while the northern and eastern
parts of Peninsular Malaysia also exhibit different accents (Guo, 2017). However, thus far, few
studies have investigated the roles of the dominant home language and geographical
distribution in the phonetic realizations of MalM. Hence, Malaysia offers a fascinating case to
investigate the effects of sociolinguistic factors in phonetic variation and change in Mandarin.
Furthermore, Mandarin is a tonal language, where the lexical tones are used to contrast

semantic meanings. A systematic review by Xu and Zhang (2024) suggests that citation tones,
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the lexical tones in isolation, serve as the entry into larger linguistic units. Against these
backdrops, this study reports sociophonetic variation in the citation tones in MalM based on
the acoustic experimental data. Two research questions were addressed in this study:

(1) What are the acoustic features of MalM tones?

(2) To what extent do language and geographical backgrounds influence the tone

production of Chinese Malaysians?

2. Literature Review

The lexical tones of Putonghua, the standard Mandarin in mainland China, have been
extensively explored for decades (e.g., Bei, 2021; Chao, 1930; Deng et al., 2006; Shi, 2020;
Shi & Ran, 2011). Four lexical tones have been well-established in Putonghua: Tone 1 (T1:
high-level), Tone 2 (T2: mid-rising), Tone 3 (T3: low-dipping), and Tone 4 (T4: high-falling)
(Chao, 1930). Chao’s tone letters have been employed to describe how the four lexical tones
are transcribed: T1 as 1, T2 as 1, T3 as M and T4 as \. Each tone letter represents a simplified
time-pitch contour drawn to the left of a vertical reference line that serves as the tone stave
(Chao, 1930). Chao’s numerals are often adopted as an alternative way to transcribe the four
lexical tones in Mandarin. Specifically, based on Chao’s numerals (1930), a speaker’s normal
pitch range is divided into five-level tone numerals from 1 to 5. Hence, the four tones (T1 to
T4) in Putonghua can be described as [55], [35], [214], and [51] according to Chao’s numerals.
Among the lexical four tones, T3 varies based on the preceding tones. A citation T3 (214)
becomes a mid-rising tone when it precedes another T3 (Yip, 2002). This phonological
alternation is known as T3 sandhi. Additionally, the citation T3 becomes a low-falling tone (21)
when it precedes any tones other than T3, and this phonological alternation is called half-T3
sandhi (Yip, 2002). The dipping T3 mainly occurs in isolation or before pauses (Fon & Hsu,
2007). Chao’s tone representation system is a convenient abstraction used to understand tones.
However, the practical productions of speakers do not always follow this abstract system, and
therefore some variations in tone value might occur in Mandarin varieties. Based on previous
acoustic and perceptual results, Shi (2020) suggested that in Putonghua, T2 as [35], [24], or
[12], and T3 as [214], [212], or [101] are acceptable, as these slight differences do not
compromise intelligibility. This indicates the dynamic nature of tones. Deng et al. (2006)
suggested that the four tones are acoustically realized as [55], [35], [212], and [51]. In Bei’s
(2021) acoustic research, the tonal realizations of T1, T2, and T4 align with those in the study
by Deng et al.’s (2006). However, T3 in Bei’s (2021) research is realized as [213].
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A handful of studies have investigated tonal variation in MalM (e.g., Chen, 2007; Huang,
2016; Ren & Chiew, 2024). According to previous studies, MalM tones show substantial
phonetic variation from Putonghua. Based on the impressionist approach, Chen (2007)
depicted the four tones in MalM as [33]/[44], [24/35], [21], and [31/53]. Studies also focused
on tones in specific MalM varieties. For example, Huang (2016) investigated the Mandarin
tone production of Chinese Malaysians in Penang, a state located on the northwest coast of
Peninsular Malaysia. The speakers in this study used Hokkien as their first language and based
on acoustic analysis of the tones, the four tones were [33], [23], [21], and [53]. Another acoustic
study (Khoo, 2018) examined the MalM tones produced by speakers in Kluang, Johor, located
in the southern part of Peninsular Malaysia. Khoo (2018) distinguished four tones, represented
as [55], [21], [21] and [32/21/51] based on the reading of disyllabic words and interviews. A
more recent study by Ren and Chiew (2024) investigated Chinese Malaysians whose home
dominant language is at least one southern Chinese dialect. Their study showed that the main
tonal realizations of MalM tones are phonetical [44], [223], [31] and [52].

In these descriptive studies focusing on the MalM tones, the focus tends to be on speakers
from the same language and geographical background. Despite a larger geographical coverage
of speakers, Ren and Chiew (2024) did not discuss the role of geographical factors in their
speakers’ productions. Additionally, the speakers who use Mandarin as the dominant home
language have been rarely investigated despite the increasing role of Mandarin in the Chinese
community (Pillai & Zainuddin, 2025). Thus, the effects of sociolinguistic factors in shaping
Chinese Malaysians’ productions have received less attention, although sociophonetic studies
have progressed rapidly. Sociophonetics is emerging as a subfield of its own, which is the
interface of sociolinguistics and phonetics (Baranowski, 2013). Language contact is an
important theorical space for Chinese sociophonetic studies (Zhang et al., 2024). Previous
studies have discussed the factors that drive language contact, such as language dominance and
geographical distribution. Importantly, bilingual speakers seldom possess an equal command
of their languages (Grosjean, 1998). The dominant language is referred to the language that a
bilingual more accesses to and activates in a daily basis (Harris et al., 2006). However, multiple
factors have been reported as crucial in deciding the dominant language, such as regular use of
the language (Tsui et al., 2019) and language proficiency (Birdsong, 2006). Considering the
cases of Chinese Malaysians in the current study, speakers differ in the language use pattern at
the home domain. Thus, the dominant home language becomes a critical factor when
comparing speech production within the Chinese community in Malaysia. In addition, as

mentioned earlier in this paper, Malaysia is heterogeneous as different regional lingua franca
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are used. This indicates that speakers may be varied in the quantity of input of languages in
social contexts. Accordingly, geographical distribution seems to be another crucial factor in
shaping Chinese Malaysians’ speech production. This study addresses the gap by investigating
tone production among Chinese Malaysians from different language and geographical

backgrounds.

3. Methodology

3.1 Speakers

A total of 71 speakers participated in this research, aged from 22 to 25 years old (mean = 22,
SD =1.09). As Pillai et al. (2010) suggested, the recordings from females and males are better
analyzed separately due to pitch differences between gender. Importantly, it is well
documented that adult males appear to have lower mean FO and narrower FO range, while
females appear to have higher mean FO and wider FO range (Lai & Kuang, 2020). Additionally,
Ren and Wang (2025) suggested that female and male are in different stages in tonal changes
in Macanese Mandarin, with female leading this change. Hence, all speakers were female in
this study to avoid the gender differences. The younger generation was selected because they
have typically grown up in a multilingual setting and have a relatively consistent education
background. A total of 36 speakers were in the dialect group because they used one southern
Chinese dialect as the home-dominant language, i.e., Hokkien, Cantonese, and Hakka, the three
major southern Chinese dialects used in the local Chinese community. As these Chinese
dialects all belong to the southern Chinese dialect (Choo, 2015), these speakers were treated as
a single group. A total of 35 speakers were in the Mandarin group, as their dominant home
language was Mandarin. Table 1 shows the geographic distribution of the speakers in the two
language groups. Guo (2017) suggests that the Mandarin accent varies across central, northern
and eastern regions in Peninsular Malaysia. However, the study does not provide details on
how these geographical divisions were defined. Thus far, no standardized geographical division
has been applied in linguistic research, particularly in Mandarin in Malaysia. Accordingly, to
avoid any potential bias in the linguistic research, the present study, in exploratory nature,
adopted the geographical distribution based on the administrative classifications of Peninsular
Malaysia used for government (Ministry of Housing and local government Malaysia, 2005).
This was also because this geographical division aligns with Guo’s (2017) study and was likely
to address the current research gaps. Given the lack of standardized divisions in linguistic

research, it is acknowledged that alternative geographical classifications may be used in other
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studies. As displayed in Table 1, this study categorized these speakers based on the following
regions: central, northern and eastern areas of Peninsular Malaysia, as well as East Malaysia
(EM). East Malaysia was included as a separate geographic group due to its distinct historical
and geographical context. All information pertaining to demographic and language
backgrounds were based on speakers’ answers in a questionnaire. No speaker reported any
speaking or hearing disorders.

Table 1. Geographic Distributions of the Speakers

Language group Regions State/city Number of speakers
Dialect Central and southern Kuala Lumpur, 16
Selangor,
Negeri Sembilan,
Johor
Northern Penang, Perak 12
Eastern Pahang, Kelantan 3
East Malaysia Sarawak, Sabah 5
Mandarin Central and southern Selangor, 10
Negeri Sembilan,
Johor
Northern Penang, 11
Perak, Kedah
Eastern Pahang
East Malaysia Sarawak, Sabah 11

3.2 Speech Materials and Data Collection

To remove using Putonghua as the baseline, the speech material was designed based on Chinese
dialectology. In Chinese dialectology, the Chinese language is considered to have developed
from Middle Chinese, which features eight tones (Middle Chinese Tone 1 to Middle Chinese
Tone 8) (Chen, 2000). Hence, the monosyllabic words were compiled according to the eight
tones, as shown in the Appendix. The syllable structures were also balanced according to
Middle Chinese phonology, including open syllables (CV), syllables with a nasal ending
(CVN), and checked syllables (syllable ending with a stop coda, or a glottal stop, CVP) (Chen,
2000). Additionally, the vowel height was balanced by including both high and non-high
vowels, as well as front and non-front vowels. All the words were common and frequently used
by Chinese Malaysians. A word list by Ren and Chiew (2024) was adopted to elicit the speech
data, as this word list fulfilled all the criteria.

The speech data were recorded remotely using the smartphones and earphones due to the
constrains caused by the COVID-19 pandemic at the time of data collection. A handful of
studies have validated the reliability of smartphone recordings in investigating language
variation and change (e.g., Guan & Li, 2021; Hilton & Leemaan, 2021). Stimuli were presented

on Google slides one-by-one in Simplified Chinese character. To avoid any effects of order,
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the elicitation order was randomized, and two fillers were added at the beginning and end of
the slides. Speakers were required to read the wordlist in a natural way twice with a break

between each set.

3.3 Segmentation and Data Analyses

Speech data were transcribed manually via Praat (Boersma & Weenink, 2021). The tonal
domain was measured based on the onsets and offsets of the second formant of the vowel. The
boundaries of tonal domain were adjusted according to the spectrogram via ProsodyPro (Xu,
2013).

The FO values of the tonal domain were extracted at 10 equidistant points. However, the
first and last 10% points were removed to avoid syllable-edge effects, resulting in eight
equidistant points (Peng, 2006). To eliminate the inter-speaker variation, the raw FO data in Hz
was transformed to T-value via the formula displayed in (1). The normalized FO values were
scaled to the range of [0, 5] to align with Chao’s (1930) five-scale tone notation, with each
interval corresponding to one numeral in Chao’s (1930) numerals.

T; = [(logP; — logPmin) /(10gBnax — logPmin)] X5 (1)

The FO contours were visualized via line charts. FO onset, FO offset and FO range were
used as the acoustic correlates in the statistical validation. FO range was calculated based on
Zhang and Gu (2023), using the formula (2):

FOrange = FOoffset = FOomser )

The FO value differences between offsets and onsets were mainly used for straight FO
contours (Zhang & Gu, 2023). However, an initial falling portion might be present in the rising
tones in MalM (Ren & Chiew, 2024), this study used FO value differences between offset and
minimum FO to calculate the rising tones. Additionally, for falling tones, the absolute values
were used to show FO range because it captures the exact magnitude of the pitch movement
regardless of the direction.

All statistical analyses were performed via R (R Development Core Team, 2023). Linear
Mixed-effects models were performed via the /me4 R package (Bates et al., 2015). FO onset,
FO offset, and FO range were used as the dependent variables, while language background and
geographic background were modeled as the fixed variables. Speakers and tokens were
involved as the random intercepts. Separate models were fitted for each tone category (T1, T2,
T3 and T4) to simply the interpretation. This study approximated the degrees of freedom using
the Kenward-Roger method with the /merTest package (Kuznetsova et al., 2017) and the
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pbkrtest package (Halekoh & Hejsgaard, 2014) in R. The Tukey method was used to adjust the
p-values in post-hoc analyses. An alpha level of p was set at < 0.05 for all statistical tests in
this research.

In the model fitting, this study followed the ‘keep it maximal’ rule by Barr et al. (2013)
by including both by-speakers and by-token random slopes, and their intercepts for all the
relevant fixed effects. Following Wu et al. (2023), data with positive skewness were
logarithmically transformed. Subsequently, this study performed model criticism by excluding
data points whose standardized residuals were greater than 2.5 standard deviations (Wu et al.,
2023). The diagnostic plots suggested that the residuals were nearly normally distributed and
did not violate the assumption of linearity or homoscedasticity. Therefore, the models were
valid for all statistical tests. In the present research, both acoustic and statistical analyses were
performed on the main FO trajectories, the trajectories with the highest frequency of
occurrences. This was done because the present study aimed to examine the role of
sociolinguistic factors in influencing the main tonal realization in MalM, but not to provide a

detailed description of the speakers’ tone productions.

4. Findings

4.1 Acoustic Realizations of Tone Contours

Figure 1 offers an overview of the comparison of the main FO trajectories across the four tones
based on each language group in each of the four regions. In each plot, T-values are presented
on the Y-axis while the normalized time is shown on the X-axis with eight points. The shaded
area of each FO contour shows 95% confidence intervals.

Figure 1 shows that the two language groups were generally similar in their major tonal
realizations. T1 was realized as a high-level tone, T2 was produced as a mid-rising tone, T3
was uttered as a mid-falling tone, and T4 was a high-falling tone. T1 was generally parallel in
each region in each language group, despite a slightly higher FO height in the Eastern region,
particularly in the dialect group. In terms of T2, all groups showed an initial fall followed by a
flat stretch before a final rise. Interestingly, in terms of T2, the speakers in the dialect group of
the Eastern region started and ended higher than those in the other regions in each language
group. In T3, FO onset was generally in mid to high tone height. For example, FO onsets of T3
were around 3 in Central-southern, Northern, and EM regions in both language groups.
Nevertheless, T3 started relatively higher in the Eastern region across the language group. FO

offsets of T3 were generally around 2; however, in the dialect group, T3’s offsets were
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evidently higher in the Eastern and EM regions than those in the other regions in both language
groups. Regarding T4, its FO onsets were similar across each region in both language groups.
However, T4 showed a much higher FO offset in the Eastern region compared to other regions
across both language groups. Overall, it appears that speakers in the Eastern region had higher
FO onsets and offsets, particularly in the dialect group.

Central southern Nothern = Eastern s EM
I ‘ ‘ T Tone category
4 4 4 l
|

Tone1
4 Tone2
Tone3
3 Toned

T-value

— Mandarin

1 2 3 4 5 6 7 8 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5§ 6 7 8
5 5

| Dialect

! | 10
12 3 4 5 6 7 1.2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 12 3 4 5 6 7 8
Normalized time

Figure 1. Main F0 Trajectories of Four Tones in MalM in Relation to Language and

Geographical Groups

4.2 Statistical Analyses of Tone Contours
Statistical analyses were performed to validate the acoustic observations and to examine the
subtle variation that the acoustic analyses do not capture. Regarding T1, the results of the
modelling reveal no main effect of geographic language, language background, and their
interactions on the FO onsets, FO offset, and FO range of T1 (all p > 0.05). This indicates that
the main FO trajectories of T1 were consistent across geographical and language backgrounds.

Similar to T1, in T2, the results of the mixed-effects modelling suggest no main effect of
geographic language, language background, and their interactions on the FO onset, FO offset,
and FO range (all p > 0.05). Thus, the main FO trajectories of T2 were similar across the
language and geographical groups.

In relation to T3, geographic background shows a main effect on the FO onset (x*(3) =
8.25, p = 0.04). More importantly, the interaction between geographic and language
backgrounds emerged as a significant predictor for the T3’s FO onsets (¥*(3) = 12.04, p = 0.007).
Post-hoc analyses identify a marginal main effect between the Eastern region and the EM
region (B =0.21, SE =0.08, = 2.52, p = 0.066). Additionally, post-hoc analyses suggest that
the dialect group in the Eastern region had higher FO onsets than the Mandarin group in the

12
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EM region (B=0.27, SE=0.09, t=3.13, p = 0.0498). The post-hoc results also show that while
the dialect group in the Northern region had higher FO onsets than the Mandarin group in the
EM region (=0.19, SE=0.06, t=3.32, p =0.03), the Mandarin group in the Central-southern
group had a significant higher FO onset than the Mandarin group in the EM region. In terms of
the FO offset, language background has a significant effect (3*(1) = 9.98, p = 0.002). This
suggested that language background played a role in the realizations of FO offsets. However,
this significance is qualified by the geographic background. In particular, a significant effect is
observed on the interaction between language background and geographical background (x*(3)
= 8.02, p = 0.046). Post-hoc analyses suggest that the dialect group in the Eastern region
produced higher FO offsets than the Mandarin group in the Central-southern region ( = 1.06,
SE=0.34,t=3.15, p=0.047) and in the EM region (B = 1.36, SE = 0.33, t = 4.08, p = 0.003).
Meanwhile, post-hoc analyses indicate that in the EM region, the dialect group showed a higher
offset than the Mandarin group (f = 0.96, SE = 0.29, ¢ = 3.36, p = 0.03). Similar to FO onsets
and offsets, language background reaches a main effect on FO range (x*(1) = 20.67, p <0.001),
indicating that the dialect group showed a narrower FO range than the Mandarin group. More
importantly, the interaction between language background and geographical background has a
significant effect on FO range (¥*(3) = 15.31, p = 0.002). Post-hoc analyses suggest that the
dialect group in the Eastern region had a narrower FO range than the Mandarin group in the
Central-southern region (f = -0.65, SE = 0.16, t = -4.07, p = 0.003) and in the Eastern region
(B=-0.88, SE =0.27, t = -3.02, p = 0.004). Furthermore, post-hoc analyses indicate that the
dialect group in the EM region exhibited a narrower FO range than the Mandarin group in the
central-southern region (B =-0.45, SE = 0.14, t = -3.16, p = 0.0046).

In T4, a significant interaction was observed in FO onset between geographical and
language background (y*(3) = 8.26, p = 0.04). Post-hoc analyses suggest that in the Central-
southern region, the dialect group showed a lower FO onset than the Mandarin group ( =-0.05,
SE =0.02, t =3.24, p = 0.03). A main effect of language background on the T4’s offset was
identified (x*(1) = 11.93, p < 0.001), suggesting the dialect group had a higher FO offset than
the Mandarin group. Since the interaction between language and geographical backgrounds
achieved a marginal significance (x*(3) = 6.21, p = 0.1), the post-hoc analyses were conducted
to avoid any overlook. The post-hoc analyses suggest that the dialect group in the Northern
region had a higher FO offset than the Mandarin group in the EM region (f = 0.57, SE = 0.18,
t=3.24, p=0.03). Similarly, language background showed a significant effect on the FO range
(x3(1) = 20.64, p < 0.001), indicating a narrower F0 range in the dialect group. Due to the

marginal statistical significance in the interaction between language and geographical
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backgrounds (¥*(3) = 5.16, p = 0.16), post-hoc analyses were performed. The results suggested
that the dialect group in the Eastern region had a narrower FO range than the Mandarin group
across regions (Central-southern: B =-0.53, SE = 0.14, t = -3.82, p = 0.003; Eastern: = -0.64,
SE =0.20,t=3.3, p=0.02; EM:  =-0.61, SE = 0.14, t = 3.58, p = 0.0003; Northern: § = -
0.50, SE=0.14, t = 3.58, p = 0.008).

For ease of interpretations, Table 2 summarizes the statistical findings in relation to
language and geographical groups. It is important to note that the feature in the Difference
column refers to the feature of the first group listed compared to the second group in the Group
/ Region column. For example, “Dialect (Eastern) vs. Mandarin (EM)” with “higher” means

the Dialect group in the Eastern region has a higher FO onset than the Mandarin group in the

EM region.
Table 2. Tones in Relation to Language and Geographical Groups
Tone Parameter Group /Region Difference
T3 FO Onset Dialect (Eastern, Northern) vs. Mandarin higher
(EM)
Mandarin (Central-Southern) vs. higher
Mandarin (EM)
FO Offset  Dialect (Eastern) vs. higher
Mandarin (Central-Southern, EM)
Dialect (EM) vs. Mandarin (EM) higher
FO Range  Dialect (Eastern) vs. narrower
Mandarin (Central-Southern, Eastern)
Dialect (EM) vs. Mandarin (Central- Narrower
Southern)
T4 FO Onset Dialect (Central-Southern) vs. lower
Mandarin (Central-Southern)
FO Offset  Dialect (Northern) vs. Mandarin (EM) higher

FO Range  Dialect (Eastern) vs. Mandarin (all regions) narrower

Based on the acoustic findings, the dialect group in the Eastern region generally had a
higher FO onset and offset, as well as a narrower FO range in T3 and T4. As Table 2 displays,
these differences were significant between the dialect group in the Eastern region and the
Mandarin group in certain regions. Additionally, the statistical studies echoed the acoustic
results that the dialect in the Eastern region had a higher FO offset in T3 than Mandarin group
in the Central-Southern and EM regions, and a narrower FO range in T3 than the Mandarin
group in the Central-Southern and Eastern regions, and a narrower FO range than the Mandarin
group in the Central-Southern region. Likewise, the dialect group in the EM region showed a

lower FO offset than the Mandarin group in the EM region. Additionally, the dialect group in

14



Xin Ren

the Eastern region also exhibited a narrower FO range in T4 compared to the Mandarin group
across all regions. In T4, the dialect group in the Central-Southern region showed higher FO
onset than the Mandarin group in the Central-Southern region, while the dialect group in the

northern region displayed a lower FO offset than the Mandarin group in the EM region.

5. Discussion

5.1 Tonal Features of MalM
The first research question proposed in the present study: What are the acoustic features of
MalM tones? From the findings, the main FO trajectories were similar across the language and
geographical backgrounds. In general, T1 was a high-level, T2 was a mid-rising, T3 was a mid-
falling, and T4 was a high-falling tone. This tone inventory largely aligned with that of
Putonghua, where the four tones were respectively high-level, mid-rising, low-dipping, and
high-falling. Their similarities may be due to the prevailing norm in Chinese education in
Malaysia, because all speakers in this study had finished six years of Chinese education.
However, unlike Putonghua, T2 had a long stretch before the final rise in Malaysia. This
finding aligned with prior literature on MalM (Ren & Chiew, 2024) as well as other Mandarin
varieties, such as Taiwanese Mandarin (Xiong & Li, 2018), Macanese Mandarin (Ren & Wang,
2025), and Singaporean Mandarin (Lee, 2010). Xiong and Li (2008) argued that the presence
of this stretch is due to the influence of Hokkien in Taiwan. In contrast, Ren and Wang (2025)
suggested that this stretch might be attributed to the principle of least effort. This principle
indicates that speakers tend to convey their meanings with the minimal articulation effort
(Martinet, 1952, 1955). This study supported Ren and Wang’s (2025) findings that this stretch
might be conditioned by the principle of least effort instead of the influence of the local
southern Chinese dialects. On the one hand, the speakers in the present study varied in their
primary home language from Hokkien, Cantonese, Hakka to Mandarin; on the other hand, this
stretch may imply tonal reduction in Mandarin (Huang, 2017, Ren & Chiew, 2024), and the
presence of the stretch seems to be a widespread feature in Mandarin varieties. Thus, this
feature was more likely to be influenced by a universal principle rather than linguistic
dominance.

Beyond T2, a salient variation that featured the tone inventory of MalM was the mid-
falling T3. In Putonghua, the dipping T3 simply occurs in the citation form and before pauses,
while the falling T3 is commonly found in natural speech. This study used the word list to elicit

data, a method to investigate the lexical tones in the citation form. However, the mid-falling
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T3 was the main FO trajectory, while the dipping T3 occurred less frequently, which is in line
with Ren and Chiew’s (2024) findings. They attributed this feature to the influence of larger
exposure to the falling T3, and thus, the falling contour is considered the default tone contour.
The present research echoes the results of Ren and Chiew’s (2024) study. Shi (2020) indicated
that the essence of T3 in Mandarin is the falling contour rather than the dipping contour because
the falling T3 is closer to the natural speech, occurring more frequently in natural speech than
the dipping T3. Speakers are therefore more exposed to the falling variant rather than the
dipping variant. Due to the potential larger quantity of input of the falling T3, the speakers are

more likely to adopt this variant rather than the dipping one in their speech production.

5.2 Dominant Home Language and Geographical Factors
As previously mentioned, the main FO trajectories were generally consistent across speakers’
groups, particularly for T1 and T2. The statistical results also confirmed that no significant
difference was observed in FO onsets, FO offsets, and FO range of T1 and T2. Hence, T1 and
T2 were comparatively stable across different regions and language groups. Conventionally,
phonemic tones were classified into dynamic or contour tones, such as falling and rising tones,
and static or level tones, such as high-level tones, mid-level tones (Abramson, 1976). In MalM,
T1 was a level tone, a typically static tone. As Abramson (1976) suggested, rapid FO movement
is required for dynamic tones. This long stretch in MalM T2 indicates the reduced rapid FO
movement in the rising tone compared to the steep falling T3 and T4 in MalM. This confirms
that T2 is more static than T3 and T4 in MalM. In addition, a dynamic tone is more likely to
become a static one, suggesting possibly reduced contours in dynamic tones (Pittayaporn,
2007). Specifically, a change from high-falling tones to high-level tones is more possible than
a change in the opposite direction (Pittayaporn, 2007). Notably, the reduced variant is
characterized by a flatter contour with a smaller amount of FO excursion and a lower FO offset
value (Pittayaporn, 2007). In Putonghua, T2 is a mid-rising tone without a preceding stretch;
however, T2 in MalM was a rising tone with a long stretch. This long stretch in MalM T2
indicates a smaller amount of FO excursion, suggesting that T2 is undergoing tonal reduction.
Correspondingly, MalM T2 may be undergoing sound change from a dynamic tone to a static
tone and therefore is more stable than T3 and T4 in MalM. Accordingly, T1 and T2 were more
stable across language and geographical backgrounds.

As anticipated, the acoustic and statistical results confirmed that T3 and T4 exhibited
larger instability across language and geographical groups. The dialect group in the Eastern

region tended to be different from other regions and the Putonghua counterparts, while the

16



Xin Ren

Mandarin group in the Central-southern and EM regions appeared to show more resemblance
to Putonghua. The phonetic variation could stem from their dominant home language and the
heterogeneous linguistic environment across Malaysia. As these differences consistently
occurred in the dialect group, this variation might be due to the influence of their primary
language (the southern Chinese dialects) on their tone production. This echoed Huang’s (2016)
findings that Hokkien, the dominant Chinese dialect in Penang, may contribute to the narrower
pitch range in MalM. In addition to the effect of their primary home language, the geographical
background was also found to influence the tonal articulation. A typical example was that the
speakers in the dialect group of the Eastern region not only showed a narrower FO range in T3
but also in T4. In this study, the Eastern group included speakers from Kelantan and Pahang.
In Kelantan, the Malays account for 95.5% of the total population, while the Chinese only
constitute 2.5% (Department of Statistics Malaysia, 2020). Likewise, in Pahang, the Malays
account for 81% of the state’s total population, while the Chinese make up 14.7% (Department
of Statistics, 2020). As the majority ethnic group in Kelantan and Pahang is Malay, the Malay
language may be more significantly dominant in these two states. Therefore, Chinese
Malaysians in these two states are more likely to be exposed to the Malay language in their
daily lives. Hence, this study supports Huang’s (2016) suggestion that the more compressed
tone space in MalM may be attributed to the influence of Malay, as Malay is a non-tonal
language, which only contrasts high and low. Thus, the findings provided further evidence in
support of this assertion.

Unlike the dialect group in the Eastern region, the Mandarin group—particularly from
the Central-Southern and EM regions—showed greater resemblance in their articulation
toward Putonghua, whether in FO onset, FO offset, or FO range in terms of T3 and T4. The
Central-Southern region included speakers from Kuala Lumpur, Selangor, Negeri Sembilan,
and Johor. Based on a survey of 5,433 Chinese Malaysians from Kuala Lumpur, Selangor, and
Johor, Wang (2024) found that Mandarin was the most frequently used language among
Chinese Malaysians in these regions, prevailing over the use of the southern Chinese dialects
in their daily communication. This suggests that Mandarin plays a vital role in both the home
and other functional domains in these areas. Thus, tonal articulation in these areas appears to
be less influenced by the southern Chinese dialects. Additionally, population distribution
further supports this trend. The Chinese account for 41.6%, 27.3%, 23.9% and 32.8% of the
total population in Kuala Lumpur, Selangor, Negeri Sembilan, and Johor, respectively
(Department of Statistics Malaysia, 2020). Unlike the Eastern region, where the Malay

population is dominant, the Central-Southern region features a more linguistically diverse
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context, where Mandarin also exerts a substantial influence on the Chinese community. This
may reduce their exposure to Malay and the Chinese dialects. Similarly, among the 11 speakers
from the Mandarin group in the EM region in this study, ten were from Sarawak and one was
from Sabah. Puah and Ting (2016) found that Mandarin ranked first in the frequency of
language use across most functional domains, such as transaction, religion, media and
friendship in their survey on Sarawak. Meanwhile, the Chinese account for 23.8% of the state’s
total population. Collectively, the sociolinguistic contexts in both the Central-Southern and EM
regions tend to support greater maintenance of Putonghua-like tonal features, due to stronger
Mandarin use and reduced interference from local Chinese dialects or Malay.

Overall, this study confirms that the speakers in different regions may have different
tonal variation, or different varying degrees of tonal variation in T3 and T4. This study provides
some evidence to support Guo’s (2017) assertion that Chinese Malaysian’s accent differed
based on their geographical distribution. In Malaysia, Chinese Malaysians are exposed to
different Chinese dialects, alongside other languages such as Malay and English, representing
this country’s multilingual diversity. The speakers in this study either use Mandarin or the
southern Chinese dialects as their dominant home language since birth, and learn Mandarin,
Malay and English at a young age. The linguistic repertoire for these Chinese Malaysians are
bound to be more complex than the Putonghua speakers. In Malaysia, different states have
different population distribution and different regional lingual franca in the Chinese community,
such as Cantonese in Kuala Lumpur, and Hokkien in Penang. These distinctions across the
states contribute varying degrees of influence on their tonal articulation. In a multilingual
society like Malaysia, it is challenging to classify or separate the tonal realizations of Chinese
Malaysians, as well as the potential factors into distinctive categories. However, these tonal
distinctions and the complex influencing factors confirm that MalM is a heterogeneous variety

in Global Chinese.

6. Conclusion

The present study investigated the citation tone production of Chinese Malaysians and
examines the effects of primary language and geographical regions on tonal variation. Based
on these results, we can find that MalM contains internal variation and may be reductive if we
consider it as a single, homogenous variety. This study, exploratory in nature, serves as a
springboard and provides nuanced insights to the effects of dominant home language and

geographical distribution on MalM.
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However, this study is not without limitations. Ideally, in studies of this nature, the number
of speakers should be better balanced for a more valid comparison. However, due to constraints
caused by the COVID-19 pandemic, it was challenging to achieve such a balance. Additionally,
the classification of speakers into different geographical backgrounds was based on Guo’s
(2017) study, with reference to a government’s document issued by the Ministry of Housing
and local government Malaysia (2005). There is an evident need to establish a more precise
division of the geographical regions of the speakers to minimize potential bias. Furthermore,
as this study focused primarily on the main FO trajectories, the tone variants and the role of
duration as an acoustic cue warrant further investigation. Finally, the role of tonal variation in
shaping different accents of Mandarin within the Chinese community in Malaysia may be a
direction for future perceptual research. Despite these limitations, this study serves as a

valuable basis for more comprehensive cross-regional and cross-linguistic comparisons.
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Appendix

Tone Chinese Pinyin English Tone Chinese Pinyin English
category character Glossary  category character Glossary
Middle fih ta him Middle 2 po elderly
Chinese Chinese woman
Tone 1 N tian sky Tone 2 o ti topic

W bo wave = na take

vl fang fragrance /! niang mother

=i ge elder = 1éi thunder

brother

1 pian biased il féi fat

% dud many b= fang house

x fei fly H tidn field

o jia add %) cai wealth
Middle tt bi compare Middle " nu anger
Chinese N t body Chinese jiz:d b road
Tone 3 ) g ancient Tone 4 0 hé congratulate

ya fén powder R fan meal

B zhidn display o nian read

H tin level AN gong together

b2 cai color i nai endure

| kou mouth V& 1ou leak

+ zO0u walk YN dui team
Middle I/E| fu woman Middle R shi lose
Chinese g di younger Chinese nz chi eat
Tone 4 brother Tone 6

* mi rice i1 jido foot

=1 xia summer Zl| ké carve

Y rin dye EirS chai dismantle

W min full A ge cut

A lao old = ji lucky

& dao path Il zé rule

“* zai exist R chi ruler
Middle PR ke lesson Middle &l fa punish
Chinese % ba father Chinese + shi ten
Tone 7 B ti replace Tone 8 i3 zud yesterday

A bian change = xué study

i tong pain = zhi straight

R qian owe A n enter

F dui correct 7N lin Six

/3 jia marry =] bai white

H dai belt patd jué cut off

(Ren & Chiew, 2024, p. 1389)
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