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Abstract

Previous research findings have established that a number of nonlinguistic factors
can influence the strength of perceived foreign accent in second language (L2)
speech. However, the majority of past studies have predominantly considered
foreign accent of Indo-European languages, notably English. Therefore, it remains
unknown whether the same factors influence foreign accent in other languages,
such as Mandarin. This article reports findings from a study on nonlinguistic
factors affecting the degree of foreign accent in Mandarin as an L2. Seventy L2
learners of Mandarin Chinese recorded speech samples and completed language
background questionnaires. Speech samples were rated by 15 native Mandarin
speakers for the degree of foreign accent on a 9-point Likert scale. Stepwise multiple
regression analysis resulted in a 3-predictor model of pronunciation accuracy:
self-rating of foreign accent, Hanyu Shuiping Kdoshi (HSK) proficiency level, and
motivational reasons. Results suggest that (1) foreign accent in L2 Mandarin may
not be affected by the same factors as in previous L2 accent studies and (2) the
concepts of accentedness and comprehensibility may be more intricately linked in
lexical tone languages such as Mandarin, in comparison to nontonal languages.
These findings have wider implications for the field of L2 acquisition, which is
dominated by studies of L2 English.
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1. Introduction

Foreign-accented speech has previously received a substantial amount of
attention within the field of second language acquisition (SLA). Foreign accent
is typically defined as speech that differs from native speaker (NS) norms
(Munro and Derwing 1998). Research findings from second language (L2)
accent studies to date have found that a number of nonlinguistic individual
factors can influence the degree of L2 accent such as age of onset (AO),
length of residence (LOR) in the target language country, and amount of L2
use. However, research methodologies in these previous studies have varied
considerably (Jesney 2004) and have consisted mostly of L2 English learners
(Piske et al. 2001). Therefore, it remains unknown whether the same individual
factors consistently affect the degree of foreign accent in other L2s. The past
decade has seen a renewed interest in L2 pronunciation (Levins 2016). This
renewed interest has been accompanied by a shift in research toward linguistic
correlates of foreign-accented speech and comprehensibility. Comprehensibility
is defined as what is understood by the listener and is not considered equivalent
to accentedness (Derwing and Munro 1997). For example, an L2 learner’s
speech could have a strong foreign accent but still be highly comprehensible.
Yet, little is known about the concepts of accentedness and comprehensibility
in other L2s, particularly in tonal languages such as Mandarin. New L2
Chinese research does suggest that accentedness and comprehensibility may be
intricately linked in Mandarin (Yang 2016), in contrast to previous L2 accent
studies’ findings. This initial finding means that we are yet to ascertain whether
theories and concepts in SLA can be successfully applied across all L2s. In a
review of research on L2 Chinese acquisition, Zhao (2011: 568) addressed the
need “to explore problems in L2 Chinese acquisition within the framework
of SLA research in general.” Similarly, Bergeron and Trofimovich (2017) also
called for researchers to “extend their current work to L2s other than English”.
The present study therefore intends to address this gap, by exploring foreign
accent in L2 Mandarin.

2. Background
2.1 Accentedness vs comprehensibility

Learners of an L2 can often be distinguished from NSs by the degree of their
foreign accent. Foreign accent is typically defined as “the extent to which an
L2 learner’s speech is perceived to differ from native speaker (NS) norms”
(Munro and Derwing 1998: 160). However, foreign accent does not always equal
a lack of intelligibility or comprehensibility. In the literature, intelligibility and
comprehensibility are defined as two distinct constructs. Intelligibility refers to what
is understood by the listener and is typically measured by listeners’ transcriptions
of speech samples, whereas comprehensibility refers to listeners’ perception of
intelligibility and is normally measured using a Likert or sliding scale. When
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investigating the relationship between the three concepts, Derwing and Munro
(1997: 15) found that accent, intelligibility, and comprehensibility “are clearly
related, butare notequivalent.” Several studies have established that it is possible for
an L2 learner’s speech to be heavily accented and still be understood (Munro and
Derwing 1999).

More recently, researchers have aimed to uncover which linguistic aspects
of L2 speech are linked to accent and comprehensibility. Findings to date indicate
that whereas comprehensibility is tied to a number of factors including grammar,
lexis, discourse, and phonological features, accent is linked predominantly to
phonological features, in particular, segmental and suprasegmental features (Kang
2010; Saito et al. 2015, Saito et al. 2016; Sereno et al. 2016; Trofimovich and Isaacs
2012). Bergeron and Trofimovich (2017: 561) also found the same results for the
speech of L2 French learners, where “accentedness was uniquely associated with
the phonology and fluency dimension of L2 speech while comprehensibility was
broadly linked to multiple dimensions.” Distinguishing among linguistic factors
affecting accentedness and comprehensibility is a fairly new line of research in L2
acquisition. The majority of L2 accent studies to date have focused on the roles
of nonlinguistic individual factors such as AO, LOR, L2 use, and motivation. The
following section focuses on these individual factors and describes the key findings
of these studies.

2.2 Factors affecting the degree of foreign accent

The importance of learning an L2 from a young age is reflected in the critical
period hypothesis (CPH), which claims that language learning becomes more
challenging after a certain age due to loss of neural “plasticity” (MacKay et al.
2006; Penfield and Roberts 1959). The CPH is supported by a considerable amount
of research on the relationship between AO and the degree of L2 accent (Jesney
2004) in both adult and child L2 learners. With the exception of late L2 learners
who achieve native-like proficiency even with AO in adulthood (Moyer 1999),
AO has been found to be a consistent predictor of L2 accent (Flege et al. 1995;
Uzal et al. 2015).

LOR in the target language country is another factor which is often linked
to the degree of L2 accent but on which previous studies have mixed results. For
example, Major (1986) found that participants with the highest (most native-
like) accent scores had all spent at least 1 year living in the target language
country, while in contrast, Derwing and Munro’s (2013) longitudinal study on
the development of L2 oral skills showed that the number of years spent in
the target language country had no significant relationship with accent ratings.
These equivocal research findings suggest that the degree of L2 accent does not
necessarily diminish as LOR increases. Much like AO, some research has shown
that LOR may only be a significant predictor of foreign accent when combined
with L2 input. In Moyer’s (2013: 73) opinion, “(w)here LOR does show main
effects, it is arguably the quality of that residence that matters.” Purcell and Suter
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(1980) and Flege and Liu (2001) found that LOR only had a significant effect on
pronunciation accuracy when combined with the number of months residing with
(in the same home as) NSs. This suggests that L2 phonological success depends
on input from NSs.

L2 input is unquestionably an important factor affecting both ultimate
L2 attainment and degree of accent; as Saito (2015: 564) explained, there is
“a general consensus among researchers in the field of SLA that L2 learners’
developing system is enhanced as they increase their amount of relevant L2
experience through intensive exposure to the L2.” “Relevant L2 experience” here
refers to social interaction outside the classroom, in particular with NSs, and its
importance is supported by numerous L2 accent studies (Kinsella and Singleton
2014; Suter 1976; Wayland 1997). For example, in a 7-year study, Derwing
and Munro (2013) found that having regular conversations with NSs affected
comprehensibility scores, but not accentedness. However, in their study, many
participants reported having strong ties to their first language (L1) community
and continued to frequently speak their L1. In fact, as the following section
discusses, the amount of L1 use, separate from L2 use, has also been found to
affect the degree of foreign accent.

Research findings suggest that even if learners have a large amount of
relevant L2 experience and exposure, they is still likely to have a notably foreign
accent if they continues to use their L1 often. Several studies of native Italians
living in Canada have linked the degree of foreign accent with more L1 use (Flege
et al. 1997; Flege et al. 1995), for both early and late bilinguals (Piske et al. 2001),
and the same effect has also been found for other language combinations, for both
adults and children (Guion et al. 2000; Uzal et al. 2015). However, few previous
studies have examined whether speakers’ L1 background, regardless of L1 use,
affects foreign accent.

The role of motivation has received a great deal of attention in SLA
research. A number of studies support Moyer’s (2016: 21) view that “(t)here is
no question that attitudes drive language acquisition and are especially influential
for L2 pronunciation.” One study that attempted to directly measure the effects
of motivation on L2 accent attainment was conducted by Polat and Schallert
(2013) on Kurdish adolescents acquiring Turkish, which found that “degree of
identification with the Turkish-speaking community was a positive predictor of
a native-like accent” (Polat and Schallert 2013: 755). Similarly, Kinsella and
Singleton (2014) found that late L2 French learners with the highest test results
intended to reside in France indefinitely. Another motivational factor is speakers’
concern with pronunciation. Suter (1976) and Purcell and Suter (1980) found that
the strength of concern for pronunciation accuracy was one of the most significant
variables affecting degree of foreign accent. In contrast, in the study by Moyer
(1999), concern with pronunciation was not a significant factor, but professional
motivation made up 41% of the variance. These studies suggest that motivational
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factors do play at least some role in determining the strength of a speaker’s foreign
accent, although more research is needed to establish just how important motivation
is in L2 accent attainment.

In addition to the individual factors discussed so far, the degree of L2 accent
may also depend on natural ability or aptitude. L2 accent studies typically measure
aptitude through oral mimicry tests, which assess participants’ ability to mimic
speech sounds in the L2; mimicry ability has been found to affect the degree of L2
accent in several studies (Thompson 1991; Purcell and Suter 1980). In a review
of L2 accent studies, Piske et al. (2001: 202) noted that the “ability to mimic
unfamiliar speech sounds ... has repeatedly been identified as a significant and
independent predictor of degree of L2 foreign accent.” Oral mimicry ability has
also been empirically linked to musical ability, based on the idea that both music
and language draw on suprasegmentals such as intonation, thythm, pitch, and stress
(Zybert and Stepien, 2009). Several studies have confirmed a positive relationship
between speakers’ musical ability and L2 phonological ability (Slevc and Miyake
2006; Zybert and Stepien 2009). Furthermore, researchers have linked musical
ability specifically to the learning of L2 tones, as are present in Mandarin. For
example, Bowles et al. (2016) found that participants’ musicality and pitch ability
better predicted the learning of L2 tones than general cognitive ability and aptitude.
There are some additional factors that may affect the degree of foreign accent but
have garnered mixed findings or been less researched than others. These include
sex (Flege et al. 1995; Thompson 1991) and amount of instruction (Derwing and
Munro 2013; Moyer 1999).

This section has discussed which factors are currently known to affect the
degree of foreign accent. It is important to point out that the majority of research
into this area has focused on the L2 learning of European languages, in particular
English. There is a limited amount of research into foreign accent in tonal languages,
and even less research into foreign-accented Chinese.

2.3 Chinese as L2 research

As can be seen from previous research, a number of factors have been found
to affect the degree of L2 accent. However, it is difficult to draw any overall
conclusions from these findings since not all past studies have included the
same variables. Further, the scarcity of accent studies in L2s besides English is
problematic, because these research findings may or may not be comparable to
other languages, such as Mandarin. As Zhao (2011: 566) pointed out, “findings in
L2 Chinese studies have presented challenges to L2 theories and models which
are based on L2 acquisition of European languages.” This may also apply to L2
Mandarin accent studies, especially given that Mandarin is a lexical tone language.
As previously discussed, L2 accent studies have ascertained that accentedness and
comprehensibility, while related, can be considered as two separate constructs,
with raters typically judging the degree of accent by segmental or suprasegmental
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pronunciation errors. However, in lexical tone languages such as Mandarin,
pronunciation errors could be more likely than in other languages to result in a
lack of comprehension, rather than simply indicating the presence of a foreign
accent. This is because in contrast to a language like English, where tone or
pitch can be altered to add functional meaning, for example, to add emphasis or
emotion, an alteration in tone or pitch in Mandarin changes the lexical meaning
of the word. Table 1 lays out the 4 standard Mandarin tones and summarizes how
altering the tone and pitch of a Mandarin word can result in a different lexical
meaning.

Table 1 The four main Mandarin tones (taken from Sun 2006: 139)

Tone 1 Tone 2 Tone 3 Tone 4
Ma 5 Ma ﬁP Ma F, Ma EF,'

The relationship between accentedness and comprehensibility in L2 Mandarin
was explored recently in a study by Yang (2016), where the speech samples
of 20 American L2 learners of Mandarin were judged for both accentedness
and comprehensibility. Yang (2006: 138) found a strong negative correlation
between comprehensibility and accent scores and explained that “the effect
of prosodic deviations, especially tone errors, on foreign accent ratings, is
represented via comprehension.” Listeners were also asked to note the criteria
they used to judge foreign accentedness; their notes revealed that, in addition
to prosodic features such as tone and breaks, listeners rated foreign accent
according to how well they understood the speaker. These results suggest that
the constructs of accentedness and comprehensibility may be more difficult to
disentangle in L2 Mandarin compared to nontonal L2s; however, Yang is the
only researcher to date to have investigated accentedness and comprehensibility
of L2 Mandarin, and little is known about foreign accent in tonal languages in
general.

Previous research into L2 Mandarin phonology has largely focused
on the perception of tone errors and the effects of having a tonal or nontonal
L1 (e.g., Godfroid et al. 2017). For example, in the study by So and Best
(2010), L1 Cantonese and Japanese speakers (both of which represent tonal
L1s) outperformed L1 English speakers when identifying L2 Mandarin tones.
However, they also found that the Cantonese group confused tone 2 (T2) and
tone 3 (T3), which may be because there is no T3 equivalent in Cantonese.
Similarly, So and Best (2014) found that although L1 French speakers identified
tones more accurately than L1 English speakers, both groups had difficulties
distinguishing between T2 and T3 as well as tone 1 (T1) and tone 4 (T4).
In order to test the influence of L1 lexical tone experience on L2 Mandarin
tone learning, Wang (2013) included L1 speakers of Hmong (a lexical tone
language), Japanese, and English. The Japanese and English were significantly
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more accurate in tone perception than the Hmong group, although all groups
made gains in a posttest. In contrast, Hao (2012) found no significant overall
effect of L1 when measuring L1 English and Cantonese learners’ perception of
L2 Mandarin tones. These mixed results suggest that speakers of tonal L1s have
neither overall advantage nor disadvantage over speakers of nontonal L1s in the
perception of L2 Mandarin tones. Less research has focused on the production
of L2 Mandarin tones, although some studies have set out to investigate the
relationship between perception and production. For example, Bei (2012)
found that L2 Mandarin learners’ tonal production was better than their tonal
perception. In another recent study, Hao (2018) noted some inconsistencies
between learners’ perception and production, particularly regarding T3 and the
prosodic position of surrounding tones.

To date, research into L2 Mandarin has only focused on how linguistic
factors, such as tone errors and L1 effects, influence the perception and production
of individual tones. There is a lack of research concerning nonlinguistic factors that
affect the degree of foreign accent in L2 Mandarin.

The present study aims to address this gap by asking the following research
question:

RQ1: Which nonlinguistic factors affect the degree of foreign accent in L2
Mandarin?

3. Methods
3.1 Participants
3.1.1 Speakers

In all, 70 speakers, students at universities in Nanjing, China, were recruited to
participate in this study (39 female, 31 male). Their characteristics are reported in
Table 2. The mean age of speakers was 23.14 years (SD = 3.08) with a range of 19—
33 years. Some had been in Nanjing for several years and were doing undergraduate
or postgraduate degrees in China, whereas others had come to study for just
1 or 2 semesters. Therefore, their LOR ranged greatly, from 2 months to 7 years,
with a mean of 19 months. The amount of formal instruction in Mandarin they
had received also varied considerably, ranging from 4 months to 10 years, with
a mean of 3 years. Speakers came from 19 different first-language backgrounds
(14 English, 13 French, 6 German, 5 Korean, 5 Russian, 4 Arabic, 4 Spanish,
3 Dutch, 3 Ukrainian, 2 Darija, 2 Mauritian Creole, 2 Hebrew, 1 Czech, 1 Estonian,
1 Kinyarwanda, 1 Polish, 1 Swedish, 1 Tongan, and 1 Urdu). All speakers spoke
English to at least intermediate level in addition to their L1 and their L2 Mandarin.
In order to understand the material used in the study, speakers were required to
have a minimum of Hanyu Shuiping Kédoshi (HSK) (Chinese Proficiency Test)
level 4, which corresponds approximately to B2 (approximately upper-intermediate
level) in the Common European Framework of Reference (CEFR) for languages.
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Speakers who did not know their HSK level were asked to review the reading text
and were accepted to the study if they were familiar with and understood all of the
characters. Speech samples of 4 native Mandarin speakers (2 female, 2 male) were
also included in the study, to verify listeners’ ability to identify native speech. All
participants gave informed consent.

Table 2 Mean characteristics of the 70 speaker participants

Variable Mean | SD | Range
Chronological age 23.14 | 3.08 | 19-33
AO 1973 | 3.43 | 13-31
L1 use (%) 39.03 |20.49 | 0-80
L2 use (%) 29.79 | 11.84 | 10—-60
Amount of formal Mandarin instruction (in months) | 34.10 |24.78 | 4-120
LOR (in months) 18.99 | 18.46 | 2-96

Abbreviations: AO, age of onset; LOR, length of residence; L1, first language;
L2, second language.

3.1.2 Listeners

Speech samples were rated by 15 listeners (12 female, 3 male) who were NSs of
Mandarin, all from Nanjing, China. Their mean age was 23.73 years (SD = 7.04),
range 18—42 years. To control for possible effects of listener familiarity and to
match the speakers (who all spoke English in addition to their L1 and Mandarin),
all listeners had at least pre-intermediate-level English. None reported having
above elementary ability in another L2. Five listeners had spent time abroad
in Australia, and the other 10 had not spent any time in a foreign country. All
listeners reported normal hearing ability.

3.2 Materials

Speakers read a paragraph of text (Appendix A) including both Chinese characters
and pinyin (Chinese written in the Roman alphabet). The text was selected, with
the help of a native Mandarin teacher, from HSK material levels 3—4. HSK is
the only standardized Chinese language proficiency test for non-NSs (NNSs) and
consists of 6 levels, which correspond approximately to the CEFR for languages.
In the current study, the Chinese learners read speech out loud rather than
producing extemporaneous speech, because prior researchers have shown that
accent ratings can be affected by grammatical and lexical errors (Major 1986).
Recordings took place in quiet locations around university campuses, using a
Tsinghua Tongfang digital audio recorder. Speakers were given a few minutes
to familiarize themselves with the text before recording. Speakers completed the
language background questionnaire prior to recording; it was adapted from the
Language Experience and Proficiency Questionnaire (LEAP-Q; Marian et al.
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2007). The total time for each speaker to complete both the questionnaire and
the recording was 15-20 minutes. The 74 speech samples (70 NNSs and 4 NSs)
were edited using the software Audacity, with only the first two sentences of
each sample used for ratings. Because researchers investigating L2 accent have
uncovered task-order effects in their studies (Jesney 2004), we put the samples
onto 3 CDs, each randomized in a different order.

3.3 Rating procedure

Rating took place in a quiet room at the first author’s school, in three sessions, each
with a different group of listeners and a different randomized CD. Listeners rated
speech samples for the degree of foreign accent, on a 9-point Likert-type scale
(1 = very strong foreign accent, 9 = no foreign accent). In keeping with previous
L2 accent studies, speech samples were heard once, no training was provided,
and listeners were instructed to use the whole length of the scale. Listeners were
instructed to only give a rating of 9 (no foreign accent) if they judged the speaker as
anative Mandarin speaker. All listeners correctly identified the 4 native Mandarin
speech samples. They had two 3-minute breaks during the rating session to reduce
fatigue; they were instructed not to discuss their judgments with other listeners.
Three practice samples were given prior to rating (1 low, 1 medium, 1 high),
selected with the assistance of a native Mandarin teacher. These samples served
to familiarize listeners with the task and were not included in the analyses. Each
rating session lasted 25-35 minutes.

3.4 Data analysis
3.4.1 Independent variables

Information collected from the language background questionnaires was used to
create a dataset using IBM SPSS Statistics 22, for 17 independent variables:

. Age: chronological age in years.

. Sex: female coded as 1, male coded as 2.

. L1: speakers listed all languages spoken, in order both of acquisition and of
dominance. Because there were 19 different L1s, some L1s were grouped
together, and so a total of 6 L1 groups were included for this variable. L1
groups were dummy coded (1 = French [n = 13], 2 = German and Dutch
[n = 9], 3 = English [n = 14], 4 = Russian, Ukrainian, Polish, and Czech
[n = 10], 5 = Arabic and Darija [n = 6], 6 = Korean [n = 5]). Other L1s
(e.g., Tongan [n = 1] and Urdu [n = 1]) were entered as missing data and not
included in the analyses.

. Additional languages spoken: number of languages participants spoke in
addition to their L1 and Mandarin.

. Formal musical training: number of years of formal musical training,
including vocal training. Multiple instruments were counted separately
(e.g., piano: 3 years; guitar: 2 years; total: 5 years).
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. L1 use: current L1 use as a percentage of total language use, to the nearest 10%.

. L2 use: percentage of current L2 use to the nearest 10%.

. AO: age when first began learning Mandarin.

. Length of instruction: amount of formal Mandarin instruction received (data
entered in the number of months).

. LOR: time spent in a Mandarin-speaking country (in months).

. HSK level: current HSK level. Levels range from 1 to 6; the minimum level
required for the study was level 3. If participants had not taken the HSK
examination and/or were unsure of their current level, data were entered as
missing.

. Socialize: How often their time spent socializing consisted of socializing in
Mandarin with native Mandarin speakers on a scale of 1 (never) to 4 (always)?

. Self-rating: How strong (how thick) they thought their foreign accent was in
Mandarin, on the same 9-point Likert scale used in the listener ratings (1 =
very strong foreign accent, 9 = no foreign accent)?

. Importance of accent: How important it was for them to sound like a native
Mandarin speaker, from 1 (not important) to 5 (very important)?

. Motivation: Why they were learning Mandarin. They could choose from
study, personal interest, and work and could tick all applicable. Data were
coded as 1 = study, 2 = personal, 3 = work, 4 = any 2 reasons, 5 = all reasons.

. Knowledge of tonal languages: taken from the list of languages spoken,
with proficiency levels; coded as 1 = no knowledge, 2 = elementary, 3 =
intermediate, 4 = advanced, 5 = NS.

. Bilingual:' 0 = monolingual, 1 = bilingual.

3.4.2 Inter-rater reliability

Cronbach’s alpha was calculated to verify the inter-rater reliability of the 15 native
Mandarin listeners. Results indicated high internal consistency, with alpha of
0.941. The mean accent rating score for each speaker was then calculated and
added to the dataset for subsequent statistical analyses.

3.4.3 Statistical analyses

All statistical procedures were carried out using SPSS 22, following the guidelines
for stepwise regression analysis of Pallant (2010). The first stage of data analysis
was to explore the intercorrelatedness between predictor variables, using Pearson
bivariate correlations calculated between all independent variables and mean
accent score ratings and interpreted as small (0.25), medium (0.38), or large (0.60),
following Plonsky and Oswald (2014). In keeping with previous L2 accent studies
(Purcell and Suter 1980; Thompson 1991) and with quantitative L2 research in
general (Plonsky 2015), the alpha level was set at 0.05.

1 Excluding L2 Mandarin.
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The independent variables that showed significant correlations with the
dependent variable were then entered into a stepwise multiple regression analysis,
in order to ascertain which combination of independent variables best predicted
accent ratings. Like correlations, regression analysis is a test of association, not
causation. However, regression analysis is preferable to simple correlations,
because it is difficult to assess the true effect of independent variable based
solely on the latter, particularly if there is a large amount of intercorrelatedness
between predictor variables and/or a relatively large number of predictor variables
(Tabachnick and Fidell 2013). Stepwise regression is also an advantageous form
of data analysis for exploratory studies; as Hosmer and Lemeshow (2000: 116)
explained, when “the outcome being studied is relatively new and the important
covariates may not be known ... a stepwise selection procedure can provide a fast
and effective means to screen a large number of variables.” In addition, previous
studies in SLA as well as several L2 accent studies have used this procedure (Flege
et al. 1995; Purcell and Suter 1980; Thompson 1991), allowing comparability
between the current results and past findings.

A forward stepwise regression begins with no predictors in the model;
independent variables are added one at a time until the model has found the
combination of independent variables with the highest total R* value. Regression
results are interpreted based on the R? values, which show the percentage of variance
in the dependent variable (here, mean accent ratings) accounted for by the predictor
variables. Due to the risk of important variables being excluded from the model, a
liberal alpha level of 0.15-0.20 is best (Hosmer and Lemeshow 2000; Tabachnick
and Fidell 2013); thus, we selected an alpha of 0.20 for the current study. Prior to
conducting the stepwise analysis, care was taken to ensure that the assumptions
of the test were met, following criteria outlined by Pallant (2010: 151) regarding
multicollinearity and singularity, outliers, normality, linearity, homoscedasticity,
and independence of residuals.

4. Results
4.1 Correlations among independent variables

Several of the predictor variables were highly intercorrelated. Table 3 summarizes
the matrix of all Pearson correlation coefficients for 16 independent variables
(excluding the categorical variable of the L1 group). The strongest correlation
(0.822) is between participants’ age and AO. As might be expected, there are also
medium-to-large correlations between the HSK level and the amount of formal
instruction (0.508) and the HSK level and LOR (0.488). Moreover, unsurprisingly,
there is a medium-to-large negative correlation between L1 use percentage and
number of additional languages spoken (—0.464). Interestingly, there are negative
correlations between LOR and motivational reasons for learning Mandarin
(—0.376) as well as a small negative relationship between LOR and the importance
of sounding like a native Mandarin speaker (—0.205).
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4.2 Correlations between independent variables and mean accent rating

The next stage of data analysis was to conduct Pearson bivariate correlations
between the independent variables (excluding the L1 group) and mean accent
ratings. Table 4 summarizes the correlation coefficient and probability statistic
for each of these. Of the 16 predictor variables, 8 showed a significant relationship
with mean accent rating. Out of these § variables, the strongest correlation with
accent ratings was for speakers’ self-rating of foreign accent (0.470), followed by
HSK proficiency level (0.406) and amount of L2 instruction (0.339). Motivational
factors such as reasons for learning Mandarin (0.317) and importance of sounding
like an NS (0.317) showed medium correlations and formal musical training (0.301)
and amount of L2 use (0.273), weak correlations. Interestingly, being bilingual had
a medium negative correlation (—0.239), and LOR, unexpectedly, a small negative
correlation (—0.150), implying that the longer speakers’ residence in a Mandarin-
speaking country, the stronger their foreign accent.

Table 4 Pearson correlation coefficients between mean accent rating scores and
independent variables

Independent variables Correlation Probability
coefficient (r) | statistic (p)
Age +0.089 0.466
Sex +0.037 0.759
Number of languages spoken in addition to -0.075 0.537
L1 and L2 Mandarin
Music +0.301* 0.011
%L1 use +0.153 0.205
%L2 use +0.273* 0.022
AO —-0.103 0.394
Amount of formal Mandarin instruction +0.339%* 0.004
LOR —-0.150 0.216
HSK proficiency level +0.460%* 0.002
How often socialize in Mandarin +0.135 0.264
Self-rating of foreign accent +0.470** 0.000
Importance of sounding like an NS +0.317%* 0.007
Motivation +0.317%* 0.007
Knowledge of tone languages +0.079 0.516
Bilingual —0.239* 0.046

Notes: *Correlation is significant at the 0.05 level (2-tailed). **Correlation is
significant at the 0.01 level (2-tailed).

Abbreviations: AO, age of onset; HSK, Hanyu Shuiping Kéoshi; LOR, length
of residence; L1, first language; L2, second language; %L1, percentage of L1 use;
%L2, percentage of L2 use; NS, native speaker.
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4.3 Sex

There was no difference between mean rating for female speakers (5.3) and male
speakers (5.4). However, given that the current study is exploratory and that
some previous L2 accent studies have found differences between female and
male speakers’ accent scores, Pearson correlations were also conducted, with a split
dataset for female (n = 39) and male (n = 31) speakers. Although some predictors
showed medium-to-large correlations in both groups, for example, HSK level
(female 0.500, male 0.439), there were also marked differences; for example, female
speakers’ accent self-ratings had a large correlation (0.588), whereas male speakers’
only showed a medium correlation (0.344). The biggest difference was in the
amount of L2 instruction, which was strongly correlated for females (0.510), but no
relationship for males (0.024). Female participants’ accent scores were also affected
more by motivational factors than those of male participants — the importance of
sounding like an NS (0.451) and motivational reasons (0.415) showed medium-to-
large correlations for females but only very weak correlations for males.

441L1

For L1, as a categorical variable, alternative methods were needed to explore
its effects on the degree of foreign accent. As previously mentioned, given the
large number (19) of L1 speakers, L1s were grouped together where possible,
resulting in 6 L1 groups covering a total of 57 speakers (where there were
only 1 or 2 speakers of an L1, e. g., Tongan, these L1s were not included in
this data set). Box plots were created to visualize the range and distribution of
accent scores for each L1 group (Figure 1). Native Korean speakers received
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Figure 1 Box plots of the mean accent rating scores for L1 groups
Abbreviation: L1, first language.
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the highest accent rating among the L1 groups, with a mean score of 7.0;
native Arabic and Darija speakers received the lowest scores, with a mean
of 3.3. The mean scores of the other L1 groups were quite similar, although
there was variation within them; as the box plots show, native French speakers’
scores ranged from 3.0 to 6.9 (m = 5.1), whereas speakers of Slavic languages
(Russian, Ukrainian, Polish, Czech) had a much smaller range of 5.0-6.5
(m=5.7).

4.5 Regression analysis

The 8 independent variables that showed significant correlations with mean
accent rating were entered into the stepwise regression analysis. Table 5
summarizes the results of the final regression model, which included 3 variables
and accounted for 41% of the total variance in accent scores. The first variable
to enter the regression was self-rating of foreign accent, which accounted for
22% of the variance; the second was HSK proficiency level, which increased the
variance by 10%, followed by the third, motivation, which increased variance
by an additional 9%. The overall model was significant, F' (3, 83) = 8.933, p <
0.001, 2 = 0.41.

Table S Results of the stepwise regression analysis of accent rating scores

Model | Predictors Cumulative | Cumulative | F D
R R?
1 Self-rating of foreign 0.470 0.221 11.35 | 0.002
accent
2 HSK proficiency level 0.567 0.321 5.76 | 0.021
3 Motivation 0.637 0.405 5.38 | 0.026

Abbreviation: HSK, Hanyu Shuiping Kaoshi.

5. Discussion

This study examined which nonlinguistic factors affect the degree of foreign
accent in Mandarin as an L2. The correlation results showed that 8 predictor
variables were significantly correlated with mean accent rating, and regression
analysis resulted in a 3-predictor model including self-rating of foreign accent,
HSK proficiency level, and motivation. This section discusses the 3 variables from
the regression model as well as the other 5 variables that significantly correlated
with mean accent ratings and considers to what extent these results are comparable
to existing research on L2 foreign accents.

5.1 Self-rating of foreign accent

Self-rating of foreign accent was the strongest correlate (0.470) with mean
accent score and was also the first predictor in the regression model. This
would suggest that learners of L2 Mandarin are fairly accurate when judging
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the strength of their own foreign accent. A tentative explanation is that in tonal
languages, such as Mandarin, accentedness may be more closely linked to
comprehensibility than in nontonal languages. This interpretation is supported
by Yang (2016), who found a strong negative relationship between accent scores
in Mandarin and comprehensibility. Given this fact, the speakers in this study
may have gained self-awareness of their accent through their daily interactions
in Nanjing and their level of successful or failed communicative interactions.
As Yang (2016: 139) explained, accent in L2 Mandarin is critical “as it directly
affects comprehension.” This view is supported by the positive correlations
between self-rating of foreign accent and a number of other independent
variables, including HSK proficiency level (0.347), amount of formal Mandarin
instruction (0.333), percentage of Mandarin use (0.299), and how often they
socialize with native Mandarin speakers (0.247). This combination of higher
proficiency level, speaking Mandarin regularly, and socializing with NSs
“could” enable speakers to have better self-awareness of their pronunciation,
since they would know how often they are understood in the L2. It would appear
that the participants in the present study equated their Mandarin foreign accent
with comprehensibility.

However, it is difficult to draw firm conclusions regarding this predictor
at present, because few previous L2 accent studies have included self-rating of
accent as a variable, and the few studies that have, have reported mixed findings.
For example, in the studies by Kinsella and Singleton (2014) and Trofimovich et
al. (2016), participants’ general self-ratings of speech were positively correlated
with high, native-like proficiency scores; however, Trofimovich et al. (2016:
13) found “no association between the speakers’ actual and self-rated scores for
accent.” In fact, speakers who received low scores on accent overestimated their
ability, whereas speakers who received high scores underestimated their ability.
In addition, in a recent study by Jiang and Cohen (2018), learners of L2 Mandarin
showed some inconsistencies between their self-reported pronunciation difficulties
and their actual pronunciation accuracy.

5.2 Proficiency level

The second highest correlation with mean accent rating was that of HSK
proficiency level (0.460). Although a number of studies have examined
the relationship between proficiency level and comprehensibility and/or
intelligibility, to our knowledge, proficiency level has only been included in
one L2 accent study. Thompson (1991) found that global speaking proficiency
in English had the fourth most significant effect on accent rating out of 15
independent variables. It is important to recognize here that HSK proficiency
level should be distinguished from other measures of L2 proficiency due to the
design of the HSK speaking tests. Part 1 (of 3) of the HSK test, at all levels
(1-6), consists of a “listen and repeat” exercise (China Education Center Ltd.
2016), which tests candidates’ oral mimicry ability; thus, test takers need to
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accurately pronounce Mandarin tones to pass this part of the examination. There
is an even bigger emphasis on pronunciation accuracy in the HSK advanced-
level speaking test (levels 5 and 6), where candidates are required to do a “read
aloud” task in part 2. In fact, two-thirds of the advanced HSK speaking tests
focus solely on pronunciation accuracy. Therefore, HSK proficiency level could
plausibly reflect participants’ amount of pronunciation training and their oral
mimicry ability.?

In addition, in support of the current findings, past research has shown that
pronunciation training can have a positive effect on accent rating, particularly
when focused on suprasegmentals (Derwing and Rossiter 2003; Moyer 1999).
Oral mimicry ability has also been identified in a number of previous L2 accent
studies as a predictor of L2 foreign accent (Flege et al. 2001). In the study by
Thompson (1991), ability to mimic was the third strongest predictor of foreign
accent and the second strongest in Purcell and Suter (1980). If we consider
HSK proficiency level as a rough gage of both pronunciation training and oral
mimicry ability, the present findings support previous research into degree of
L2 accent.

5.3 Amount of formal instruction

Strongly correlated with HSK proficiency level was the amount of formal Mandarin
instruction (0.508), which had the third strongest correlation with the mean accent
rating score (0.339). This result indicates that the amount of instruction affects
the degree of L2 accent; however, not all previous L2 accent studies have shown
the same results (Derwing and Munro 2013). This could be because instruction
in other L2s does not typically include a large amount of pronunciation training
compared to Chinese instruction (Munro and Derwing, 2011), where substantial
pronunciation training is provided to help learners learn tones, as discussed.
Given the degree that HSK scores are skewed toward pronunciation accuracy
(see “Discussion” above), the results of the current study suggest that instruction
focused on pronunciation can indeed improve accent, a fairly novel finding in the
Chinese context.

5.4 Motivational factors

The final variable to enter the regression model was motivation, with a medium
correlation with mean accent rating. For this variable, participants could select
any of personal, academic, and professional reasons for learning Mandarin, from

2 As pointed out by an anonymous reviewer, the HSK proficiency level might not be a reliable
indicator, because the HSK speaking test is administered separately to the main examination,
which covers reading, writing, and listening. This study recorded proficiency level obtained
in the general HSK test, and data are not available as to whether all the participants have the
corresponding proficiency level in the HSK speaking test.
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none to all three. Results showed that participants learning Mandarin for multiple
reasons had better accent scores, particularly when professional motivation was
involved. These findings are supported by Moyer (2007: 514), who reported that
closer-to-native performance was influenced by the speaker’s intentions toward
the language, “incorporating both professional and personal realms.” Similar
results were also obtained in an earlier study by Moyer (1999), where professional
motivation in particular had a strong effect on accent rating.

Another motivation-related factor, the importance of sounding like an NS,
also had a medium correlation with accent rating. For this variable, participants
selected importance from 1 (not important) to 4 (very important); the mean score for
all participants was 2.9, with only 2 participants choosing “not important”. These
findings are supported by some previous L2 accent studies; for example, Purcell
and Suter (1980) found that the strength of participants’ concern for pronunciation
accuracy was the fourth strongest predictor variable of actual accuracy, while
Moyer (2007) found that desire to improve accent was positively correlated with
accent ratings, as were participants’ reasons for learning the L2. Interestingly,
the importance of sounding like an NS also showed a small-to-medium negative
relationship with LOR in this study; this is opposite to the results of Purcell and
Suter (1980), where speakers’ concern for pronunciation accuracy only significantly
affected accent when combined with LOR. It is also worth mentioning that there
was some variation in scores between L1 groups; for example, L1 Koreans (n=5)
were more concerned with sounding like NSs compared to other L1 groups, with a
mean of 3.6. This could, in part, be explained by considering the Chinese context:
most Chinese cities, including Nanjing, are less ethnically diverse compared to
Western cities, where most previous L2 accent studies have occurred. In Nanjing,
non-East Asian foreigners can normally be identified as foreign based simply on
their physical appearance. The Korean participants may be keener to sound like
NSs, because they do not “stand out” as foreigners in China, unlike the majority of
the other participants in the current study.

Overall, the current results revealed that both speakers’ desire to sound like
an NS and their reasons for learning Mandarin affected their degree of L2 accent.
These results reflect the findings from various other L2 accent studies, adding
further support to the importance of motivation in SLA. As Piske et al. (2001:
202) noted, “most studies examining the effect of motivation on degree of L2
foreign accent have reported at least some influence of motivation on the outcome
measures.”

5.5 Music

Formal musical instruction had a medium correlation with accent scores. A total
of 25 speakers had received an average of 3.5 years of musical instruction. As
discussed, a link has been established between musical ability and L2 phonological
ability, especially in tonal languages (Flege et al. 1995; Tahta et al. 1981; Thompson
1991). However, these studies have focused only on tone perception; no study
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has until now established a significant link between musical ability and degree
of L2 accent. The present study is therefore likely the first to show a significant
correlation between musical ability and degree of L2 accent and the only one to
consider musical ability’s effect on L2 Mandarin accent. Clearly, more research
is needed.

5.6 Sex

Although there was no difference in mean accent scores between female and male
participants, there were marked differences in correlations between accent scores
and independent variables when bivariate correlations were conducted with a split
dataset. For females, the amount of instruction had a strong positive correlation
with accent scores, whereas for males there was no significant correlation. Self-
rating of accent showed a strong correlation for females but only medium for
males. This means that female participants were better able to judge the strength
of their foreign accent than males. Another big difference was that motivational
factors were significant predictors of female participants’ accent scores, but not
for male participants. For example, the importance of sounding like an NS and
motivation showed medium-to-strong correlations with accent rating for females,
but only weak ones for males. Overall, females’ accent scores were more correlated
with motivational factors than males’ accent scores. These findings are similar to
those of Moyer (2007), where a link was found between females’ improvement in
accent and positive attitudes, and of Thompson (1991) where females were more
concerned with their pronunciation. Interestingly, the opposite was found in Flege
et al. (1995), where motivational factors were significant predictors of L2 accent
only for males. More recently, Polat (2011) discovered that “introjection orientation
(because of obligation, avoidance of guilt or anxiety) was a low but significant
negative predictor of accent native-likeness” for boys, but not girls (Polat 2011:
30). These past research findings, together with the current results, suggest that
the effect of motivation on L2 accent could be subject to sex differences, but not
conclusively — more research is needed.

6. Limitations

A limitation of this study is the number of speaker participants (N = 70). Results
would be more meaningful with a larger number of participants in proportion to
the number of independent variables, particularly with regard to the regression
analysis. A lower sample size reduces the sensitivity of the test, and therefore
the results of the regression analysis are more conservative than they might
otherwise be with a larger sample size. In multiple regression analysis, the ratio
of participants to independent variables is disputed: Stevens (in Pallant 2010)
suggested 15 participants per predictor, whereas Tabachnik and Fidell (2013)
suggested 40 participants per predictor for stepwise regression. The current study
included 8 variables in the regression analysis, which meant that there were 8.75
participants per predictor. However, despite not having more participants, stepwise
multiple regression was still considered the best choice of analysis for the current
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study for the reasons outlined in section 3.4.3. Stepwise regression analysis has
also been used in a number of previous L2 accent studies (Purcell and Suter 1980;
Thompson 1991; Flege et al. 1995), thus making results more comparable to past
findings.

The quantitative approach used in this study could also be considered
a limitation. Although the majority of previous L2 accent studies have taken a
quantitative approach, a mixed-methods approach may in fact have provided
an understanding of how listeners judged accentedness of L2 Mandarin. One
listener actually made notes next to some accent rating scores, which would have
been interesting to discuss. For example, she wrote “sounds confident” next to a
high-rated accent and “difficult to understand” next to a low-rated accent. If all
listeners had been asked to make notes next to their rating scores as to why they
assigned each score, these notes could have been analyzed qualitatively, like in
the study by Yang (2016). A qualitative approach could have brought insight into
how native Mandarin listeners judged the degree of accentedness and led to a
better understanding of the concepts of accentedness and comprehensibility in L2
Mandarin.

7. Conclusion

This study explored which nonlinguistic factors affect the degree of foreign
accent in L2 Mandarin. The results provide evidence that oral mimicry ability,
pronunciation training, and motivational factors, and perhaps also musical ability,
affect the degree of L2 accent and suggest sex differences in motivational factors
affecting L2 accent. The most important finding was that self-rating of foreign
accent was the best predictor of mean accent rating, followed by HSK proficiency
level and then motivation. These findings are relevant to research into both L2
pronunciation and Chinese as an L2 and also have wider implications for L2
acquisition research in general.

These results point to the need for SLA research be more inclusive of
non-European languages and in particular to consider that concepts such as
accentedness and comprehensibility may not apply to lexical tone languages in
the same way as other languages; the same may be true of languages characterized
by other specific features. The fact that participants in this study could assess
their own degree of foreign accent with such accuracy supports the idea that
accentedness and comprehensibility are intertwined in Mandarin, probably
because, since Mandarin is a tonal language, pronunciation errors are more likely
to result in miscomprehension than in nontonal languages. Thus, although SLA
research typically views accentedness and comprehensibility as related but distinct
concepts, the results of the present study suggest that this view may be inaccurate
for at least some L2s. This has broad implications for the field, whose theories
and commonly held beliefs about language learning and L2 pronunciation may not
always be cross-linguistically generalizable.
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Appendix A — Materials
woO qunian giutian laidao zhonggud  zai nanjing daxué xuéxi hanyt  wo méi zhou you
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ershisi jié zhongwén ke xiake hou wo zui xthuan hé péngyou qujiiba hé butong gudjia
“APuET o ERCTER R i EECM R BEE MR E OER
de rén yi gi jiaolit néng liaoji¢ hénduo youqude shiqing zhé rang wo zéngzhang le bu
ByAN—R R B8 THIREZ ABNSERE = £ Y & TF
shao jianshi  fangjia de shihou wo hui qu liyou zhe ké yi rang wo geng lidojié
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