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Abstract

Whether speech rate can transfer between languages with
distinctive speech rates is an understudied issue.
Impressionistically, Japanese is faster than Mandarin Chinese.
We investigated the speech rate of native Japanese and
Mandarin speakers, advanced L2 learners and simultaneous
bilinguals respectively. Nine native Beijing Mandarin speakers,
five native Japanese speakers, thirteen advanced L1 Japanese
learners of Mandarin and eleven Japanese-Mandarin
simultaneous bilinguals participated in a passage reading task
and a spontaneous speech task. The comparison between
Japanese and Mandarin by native Mandarin speakers and native
Japanese speakers confirmed that the speech rate of native
Japanese was faster than that of Mandarin. Comparison
between the speech rate of Japanese and Mandarin by advanced
Japanese learners and simultaneous bilinguals showed that both
groups produced Japanese constantly faster than their Mandarin.
Both advanced Japanese learners and simultaneous bilinguals
produced Japanese similarly as native Japanese speakers did.
However, the Mandarin speech rate by advanced Japanese
learners was significantly slower than that of native Mandarin
speakers, while the Mandarin speech rate between simultaneous
bilinguals and native Mandarin speakers remained non-
significant. The findings challenge previous proposals that
speech rate transfer could happen at a language level. Moreover,
simultaneous bilinguals showed an advantage over advanced
L2 learners in speech rate mastery.

Index Terms: speech rate, prosody acquisition, Japanese and
Mandarin, simultaneous bilingual

1. Introduction

In L2 speech prosody acquisition, speech rate is one of the most
important measures of oral fluency as well as a very strong cue
of perceived fluency [1,2]. For nonnative speakers, more fluent
speakers are perceived as more proficient [3]. Many factors are
influencing the learner’s speech rate in a foreign language,
including linguistic factors like context and genre [4] as well as
non-linguistic factors like gender [5], age [6], working memory
[7], and the nature of the task [8,9]. One of the interesting
factors that this study is particularly concerned about is the
nature of the learner's L1.

Past studies have shown that the difference in speech rate
between native and non-native languages may depend on the
nature of L1, and there is an interaction between the speech rate
of languages [10, 11]. There is a strong relationship between
L1 and L2 temporal fluency production for language learners.
Speakers with a faster speech rate in their L1 will likely speak
faster in their L2, or vice versa [12,13]. To investigate the
fluency of the nonnative learners, both L1 and L2 should be
analyzed temporally [14]. To investigate these claims, this
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study examined the speech rate interactions between Japanese
and Mandarin of several groups of speakers.

Japanese often gives the impression of having a fast speech
rate. To our knowledge, no direct comparison between the
speech rates of Mandarin and Japanese has been done in the
literature. However, the average speech rates of Japanese and
Mandarin have been separately reported. Table 1 lists the
average speech rate of the two languages.

Table 1 Average speech rates of Mandarin Chinese
and Japanese in previous literature.

Language Speech rate Task Literature
source
Mandarin 284 syllables/min Speech Wu (1980)
Chinese (4.73 syllables/s) [15]
301 syllables/min Reading Eady (1982)
(5.01 syllables/s) [16]
Japanese 6.584 syllable/s Reading Nishio et al
(2006) [17]
8.01 morae/s for Speech, 7.11 | Maekawa
morae/s for Reading (2003) [18]

According to the speech rates data in Table 1, it is very
obvious that the speech rate in Japanese is faster than that in
Mandarin. The comparison of speech rates between Japanese
and Mandarin could offer an ideal example to investigate
speech rate interactions between languages. First, the syllable
structures between Japanese and Mandarin are very similar,
with the “CV” and “CVN?” patterns being the dominant syllable
structure, and both languages do not have consonant clusters
[19,20,21]. Second, Mandarin is a tone language while
Japanese is not, the implementation of tones into syllables may
take more time. Third, Japanese and Mandarin belong to
different rhythmic groups. Japanese is classified as mora-timed,
while Mandarin is classified as syllable-timed [22]. The mora-
timed Japanese is reported to have an even higher proportion of
CV syllables than syllable-timed languages [23]. Moreover,
vowel reduction processes are commonly found in Japanese
[24,25], therefore, we hypothesized that the inherent syllable
duration of Japanese would be shorter than that of Mandarin,
i.e., the speech rate in Japanese would be faster than in
Mandarin. The comparison of speech rates between Japanese
and Mandarin would help to see the effects of language
typological differences on speech rates.

Another focus of this study is the comparison of speech
rates between early language learners (simultaneous bilingual,
SB speakers) and late language learners (advanced Japanese, AJ
speakers). Many past studies have shown that L2 learners tend
to speak at a slower speech rate compared to native speakers
[26]. However, very few studies have been done on the speech
rate by simultaneous bilingual speakers. Simultaneous
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bilinguals are bilingual speakers whose two languages were
present from an early age, and they are reported to have a good
mastery of the phonological systems of both languages [27].
The comparison of speech rates between the SB and the AJ
groups could shed light on how early and late language learners
differ in terms of speech rates between languages. In this study,
speech rate transfer happens if a) the SB speakers or the AJ
speakers transfer their slower speech rate of Mandarin into
Japanese, i.e., they produced Japanese significantly slower than
that of native Japanese speakers, or b) the SB speakers or the
AJ speakers transfer their faster speech rate of Japanese into
Mandarin, i.e., they produced Mandarin significantly faster than
native Mandarin speakers did. Based on the previous findings
of the L1-L2 interaction, we predicted that speech rate transfer
could happen between Japanese and Mandarin.

2. Method

2.1. Participants

This study consists of four groups: 9 native Beijing Mandarin
speakers (NM speakers), 5 native Japanese speakers (NJ
speakers), 13 advanced L1 Japanese learners of Mandarin (AJ
speakers) and 7 Japanese-Mandarin simultaneous bilinguals
(SB speakers). Details of the participants are listed in Table 2.

Table 2: Information of participants

Group of speakers Details

Advanced L1 Japanese 13 participants (3 males, mean

speakers (AJ speakers) age=32.5, SD=7.19), > 1l-year
immersion in Beijing and with HSK-
6 level.

Japanese-Mandarin 11 participants (7 males, mean

simultaneous  bilingual
speakers (SB speakers)

age=22.6, SD=3.17). Four of them
were born in China, seven were born
in Japan. All of them were exposed
to both Japanese and Mandarin from
an early age with their mothers being
native Mandarin speakers. All with
HSK-6 level.

9 participants (1 male, mean age=21,
SD=2.06). All of them were born
and raised in Beijing.

5 participants (1 male, mean
age=29.4, SD=2.49). All of them
were born and raised in Japan, with
very limited knowledge of
Mandarin.

Native Beijing Mandarin
speakers (NM speakers)

Native Japanese speakers
(NJ speakers)

It is notable that, for the AJ speakers, they were classified
as “advanced” by two main criteria: they must have over one-
year immersion in Beijing and they have passed the HSK-6 test,
which is the highest level for Mandarin learners. The SB
learners are early bilinguals of both Japanese and Mandarin,
because at least one of the SB speakers’ parents was a native
Mandarin speaker. The SB learners were exposed to both
Japanese and Mandarin from an early age. However, the SB
speakers may have different language dominance, because four
of them were born in China, and seven of them were born and
raised mainly in Japan with their Mandarin being a heritage
language. Although the SB speakers and the AJ speakers have
the same degree of standard Mandarin proficiency test (all the
SB speakers with HSK-6 level as well), we hypothesized that
the SB speakers should be more proficient in Mandarin than the
AJ speakers, or even likely to achieve the same proficiency as
the NM speakers. First, regardless of language dominance, the
SB speakers’ age of Mandarin acquisition was far earlier than
that of the AJ speakers. Second, the frequency of using
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Mandarin was much higher for the SB speakers than the AJ
speakers, because simultaneous bilingual’s daily conservation
with their parents consists of much Mandarin.

2.2. Tasks and Materials

Previous studies reported that L2 learners performed differently
in different production tasks, they tended to speak faster in
reading tasks than in spontaneous speech tasks [8,9]. This study
thus investigated the speech rates under both passage reading
and spontaneous speech settings.

For the passage reading task, the materials were the North
Wind and Sun story of both Japanese and Mandarin Chinese
versions. The Japanese version of North Wind and Sun consists
of 226 syllables (or 254 morae) [28], while the Mandarin
version consists of 166 syllables [29]. The participants were
instructed to read the passage at a normal speech rate without
any pause. Three repetitions were collected for each passage.
The spontaneous speech task consisted of two questions, for
each question, there were two versions in Japanese and
Mandarin Chinese respectively. The first question asked the
participants to do a self-introduction, while the second question
concerned how and why they learn Mandarin or other foreign
languages. For each question, the participants were asked to
give a two-minute talk using Japanese and Mandarin, they were
allowed to prepare for their talk within 30 seconds.

2.3. Recording procedure

The recording sessions took place at the Linguistic Laboratory
of Beijing Language and Culture University. The participants
were seated on a comfortable chair, the materials were shown
in the PPT slides on the laptop screen in front of the participants.
During the experiment, the participants were first presented
with the passage reading task, followed by the spontaneous
speech task. For the NJ and the NM groups, only materials
using their native language were presented to them. For the SB
and the AJ groups, both Japanese and Mandarin materials were
presented to them. The production from the participants was
recorded by a solid-state recorder with a 44.1kHz/16-bit
sampling rate.

2.4. Acoustic measurements and data analysis

For all recordings, we manually segmented the production into
separate utterances, because there were pauses longer than 1
second between sentences in their production. For each
repetition of each task, the speech rate was measured by
dividing the total number of syllables by the total duration of all
the utterances. For Japanese materials, this study also measured
speech rate using mora as the measuring unit, because Japanese
is a mora-timed language, the duration of mora should be more
stable than syllable in Japanese. The measurements of mora
would provide a more precise reference for the comparisons of
Japanese speech rate among different groups. In addition, mora
measurements were a common practice for Japanese in the
previous studies [18], and measuring mora would allow the
results of this study to be compared with those of the previous
literature.

Speech rates were modeled in linear mixed effect (LME)
models for each set of data. The LME models were built in R
[30] using the Ime4 package [31]. The models included Group,
Task and the interaction between Group and Task as fixed
effects, and Subject and Utterance as random intercepts
separately. The model terms were included in a step-wise
manner, and the effects of the terms were achieved by model



comparison.

For the SB and AJ groups, another set of models was
constructed to count for the language difference of speed rate
within each group, which included Language, Task and the two-
way interaction between Language and Task as fixed effects,
and Subject and Utterance as random intercept separately.

3. Results

3.1. Speech rates of Japanese and Mandarin by native
speakers

Figure 1 shows the speech rates of native Japanese and
Mandarin by the NJ and NM groups respectively. Model
comparison showed that there was a main effect of Group (x(1)
=8.031, p <.01), a main effect of Task (y?(1) = 5.964, p < .05)
and a significant two-way interaction between Group and Task
(x3(1) = 4.764, p <..05). Post-hoc pairwise comparisons for Task
showed that for the reading task, the speech rate of the NJ group
was marginally significantly higher than the NM group (t(22.1)
=2.053, p = .052). For the speech task, the speech rate of the
NJ group was significantly higher than the NM group (t(29.9)
= 3.736, p < .001). Post-hoc pairwise comparisons for Group
showed that for the NJ group, the difference between the two
tasks was non-significant (t(58.1) = -0.220, p > .05). For the
NM group, the speech rate of the reading task was significantly
higher than the speech task (t(58.1) = 3.370, p < .01). The
results confirmed that the speech rate of Japanese is faster than
that of Mandarin in both the reading task and spontaneous
speech task, which corroborate the previous literature about the
speech rates of Japanese and Mandarin.

Task M Reading M Speech
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Figure 1: Speech rates of Japanese and Mandarin by
the NJ and NM groups respectively.

3.2. Speech rates of Japanese and Mandarin by the AJ and
the SB speakers

Figure 2a shows the speech rates of Japanese and Mandarin by
the AJ speakers. Model comparison showed that there was a
main effect of Language (x?(1) = 167.547, p < .001), but no
main effect of Task (¥*(1) = 1.532, p > .05) and no significant
two-way interaction between Language and Task was found
(x3(1) = 1.535, p > .05). Post-hoc pairwise comparisons for
Language showed that for the reading task, the speech rate of
Japanese was significantly higher than that of Mandarin (t(115)
= 15.908, p < .001). For the speech task, the speech rate of
Japanese was significantly higher than that of Mandarin as well
(t(116) = 11.166, p < .001). Post-hoc pairwise comparisons for
Task showed that for Japanese, the speech rate of the reading
task was significantly higher than that of the speech task (t(115)
=2.885, p <.01). For Mandarin, the difference between the two
tasks was non-significant (t(116) = 1.048, p > .05). The results
suggested that AJ speakers produced Japanese constantly faster
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than Mandarin in both the reading task and speech task. Figure
2b shows the speech rates of Japanese and Mandarin by the SB
speakers. Model comparison showed that there was a main
effect of Language (x?(1) = 63.642, p <.001), but no main effect
of Task (¥?(1) = 3.583, p > .05) and no significant two-way
interaction between Language and Task was found (%(1) =
0.046, p > .05). Post-hoc pairwise comparisons for Language
showed that for the reading task, the speech rate of Japanese
was significantly higher than that of Mandarin (t(100) = 7.140,
p < .001). For the speech task, the speech rate of Japanese was
significantly higher than that of Mandarin as well (t(101) =
5.934, p < .001). Post-hoc pairwise comparisons for Language
showed that for Japanese, the difference between the two tasks
was not significant (t(101) = 1.535 p > .05). For Mandarin, the
difference between the two tasks was not significant as well
(t(100) = 1.891, p > .05). The results suggested that, similar to
the AJ speakers, the SB speakers produced Japanese constantly
faster than Mandarin in both the reading task and spontaneous
speech task as well.
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Figure 2: Speech rates of Japanese and Mandarin by
the AJ group (a) and by the SB group (b).

3.3. Speech rate comparisons between native speakers, the
AJ and the SB speakers

Figure 3a shows the speech rate (syllable/s) of Japanese by the
NJ, SB and AJ groups. Model comparison found that there was
a main effect of Task (y?(1) = 7.036, p < .001), but no main
effect of Group (¥?(2) = 0.603, p > .05) and no significant two-
way interaction between Group and Task (x?(2) = 2.602, p > .05)
was found. Post-hoc pairwise comparisons for Task showed
that there was no significant difference between each group pair
in both tasks (p > .05). Post-hoc pairwise comparisons for
Group showed that for the AJ group, the speech rate of the
reading task was significantly higher than of the speech task
(t(117) = 2.743, p < .01), but there was no significant difference
between the two tasks for the NJ group (t(117) =-0.176, p > .05)
and the SB group (t(117) = 1.506, p > .05). Figure 3b shows the
speech rate (mora/s) of Japanese by the NJ, SB and AJ groups.
Model comparison showed that there was no main effect of
Group (¥%(2) = 0.226, p > .05) and no main effect of Task (x*(1)
= 1.968, p > .05), the two-way interaction between Group and
Task yielded non-significance as well (¥3(2) = 1.106, p > .05).
The results suggested that, regardless of using syllable or mora
as the measuring unit, both the AJ and SB groups produced
Japanese similarly as native Japanese speakers did, showing
that their speech rates of Japanese were not affected by their
slower speech rate in Mandarin.

Figure 3c shows the speech rate of Mandarin by the NM,
SB and AJ groups. Model comparison showed that there was a
main effect of Group (x3(2) = 43.739, p < .001) and a main



effect of Task (x?(1) = 13.823, p <.001), but no significant two-
way interaction between Group and Task was found (x3(2) =
3.138, p > .05). Post-hoc pairwise comparisons for Task showed
that for the reading task, the speech rate of the AJ group was
significantly slower than that of the NM group (t(53.9) = -8.39,
p <.001) and the SB group (t(54.0) = -6.370, p <.001), but there
was no significance between the NM and SB groups (t(53.0) =
2.303, p > .05). Similar pattern was found for the speech task as
well, the speech rate of the AJ group was significantly slower
than that of the NM group (t(80.0) = -5.830, p < .001) and the
SB group (t(80.4) = -4.955, p < .001), but there was no
significance between the NM group and the SB group (t(76.5)
= 1.118, p > .05). Post-hoc pairwise comparisons for Group
showed that the speech rate of the reading task was significantly
higher than that of the speech task for the NM group (t(130) =
3.420, p <.001) and the SB group (t(130) = 2.266, p <.05), but
there was no significant difference between the two tasks for
the AJ group (t(132) = 1.221, p > .05). The results showed that
the speech rate of Mandarin by the AJ speakers was
significantly slower than that of the NM speakers in both tasks,
while the speech rate of Mandarin between the SB speakers and

the NM speakers remained non-significant.
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Figure 3: (a) Speech rates of Japanese (syllable/s) by
the NJ, SB and AJ groups, (b) Speech rates of Japanese
(mora/s) by the NJ, SB and AJ groups, (c) Speech rates
of Mandarin by the NM, SB and AJ groups.

4. Discussion

By examining the speech rates between Japanese and Mandarin
by native speakers, this study confirms that the speech rate of
Japanese is faster than that of Mandarin in both reading task and
speech task, contradicting with previous studies that different

languages share similar speech rates in spontaneous speech [32].

The difference in speech rate is likely due to the inherent
syllable duration difference between Mandarin and Japanese.
As we hypothesized, the inherent syllable duration difference
might be due to the typological difference between Japanese
and Mandarin. First, Mandarin is a tone language, the
realization of tones on syllables requires more time, resulting in
a longer intrinsic duration for Mandarin syllables. Second, in
the mora-timed Japanese, CV structure enjoys an even higher
proportion and vowel reductions are commonly found [24,25],
rendering the syllable duration of Japanese shorter than the
syllable-timed Mandarin. However, the detailed effects of
language typological differences on speech rate still await
further investigation.

Given the findings of the speech rate difference between
Japanese and Mandarin, it is theoretically interesting to
investigate whether language learners would transfer their
faster speech rate of Japanese to Mandarin, or have the
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backward transfer from Mandarin to Japanese. Contrary to the
previous findings [12,13], the present study suggests that
speech rate transfer does not happen between languages. By
comparing the speech rates between Japanese and Mandarin by
the AJ speakers and the SB speakers respectively, this study
found that both late bilinguals and early bilinguals produced
Japanese constantly faster than their Mandarin in both reading
and speech tasks. Also, we found that the SB group serves as
the ideal group to answer our main research question. The
speech rate transfer was less likely to happen between a faster-
speaking language and a slower-speaking language. Unlike the
AJ group who produced Mandarin slower than the NM group,
the SB speakers produced both Japanese and Mandarin
similarly as the respective native speakers, suggesting that the
speech rates of the SB group were not influenced by language
proficiency. However, the SB group still clearly separated the
two languages, as they employed different speech rates to
produce their Japanese and Mandarin.

The comparisons between the AJ speakers and the SB
speakers suggested that early bilinguals (SB) had an advantage
over late bilinguals (AJ) in speech rate mastery. The AJ
speakers failed to produce Mandarin as fast as the NM speakers
and the SB speakers did, because the AJ speakers were L2
learners. Although the AJ speakers were very advanced and
with the highest Mandarin proficiency level (HSK-6 level),
their Mandarin still seemed less fluent compared to the SB and
NM speakers. The AJ speakers might have some common
problems of L2 learners, for example, not knowing how to deal
with the fine details of Mandarin pronunciation (e.g., neutral
tone, vowel reduction) and excessively speaking each syllable
in its fullness, etc. [33]. Also, the advantage of the SB speakers
corroborates the previous studies that early language experience
can provide a significant boost to speakers’ production of that
language in comparison to L2 learners with no prior experience
[34]. This study suggested the production boost by early
language learners was evident in speech rate as well.

In addition, contrary to the claims of previous studies that
participants especially L2 learners spoke faster in reading tasks
than in speech tasks [8,9], we found that this was not necessarily
true. The results yielded many non-significant comparisons of
speech rate between the reading task and speech task by both
native speakers and learners.

In conclusion, the present study confirmed that the speech
rate of Japanese is faster than that of Mandarin. The study
investigated whether speech rate transfer could happen between
Japanese and Mandarin for advanced L1 Japanese learners and
simultaneous bilinguals. The results showed little evidence of
speech rate transfer. In addition, by comparing the speech rates
of Japanese and Mandarin of these two groups, the study
suggested that early language learners had an overall advantage
over late language in terms of prosody acquisition of speech
rates. Early language experience could facilitate language
learners with greater oral fluency.

This study has three main implications for future research.
First, more tasks are needed to confirm whether tasks would
have an effect on speech rate. Second, more participants should
be recruited for both Japanese-dominant simultaneous
bilinguals and Mandarin-dominant simultaneous bilinguals to
investigate the effect of language dominance. Third, this study
only examined the speech rate of L1 Japanese learners. Efforts
should be made to include L1 Mandarin learners of L2 Japanese
to see whether the speech rate interactions between Mandarin
and Japanese would happen from L1 Mandarin or not.
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