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Abstract—This study was designed to explore the
prosodic patterns of focus in English by bidialectal
Mandarin speakers. One learner group speaks Nanjing
Mandarin as first dialect (D1) and standard Mandarin as
second dialect (D2), and the other learner group speaks
Changchun Mandarin as D1 and standard Mandarin as D2.
This paper compares their prosodic outcome of focus
realization in English in a production experiment. Results
indicate that both Changchun and Nanjing bidialectal
speakers produced clear in-focus expansion of duration,
pitch and intensity and post-focus compression (PFC) of
pitch and intensity yet were not able to acquire native-like
patterns of PFC in English. Although these two groups’ D1s
are different dialects of Mandarin, they produced
statistically similar patterns of prosodic focus in L2 English.
These findings provide further support for the claim that
PFC cannot be easily transferred cross-linguistically [11, 14,
15, 17, 18] despite its existence in both dialects of learners’
L1 and their L2.
I.

INTRODUCTION

Prosody refers to the suprasegmental features in an utterance.
Its acoustic parameters include duration, pitch (F0), intensity,
etc. Focus is used to highlight a certain part of an utterance in
a certain context, which in many cases, in addition to
morphosyntactic means, can be realized by means of prosody
[23]. Therefore, prosodic change plays an essential role in the
realization of focus. Reference [20] proposed main features of
prosodic change: an increase in F0, intensity, and duration in
focused components, a decrease of F0 and intensity in postfocus components (post-focus compression), no consistent
prosodic change in pre-focus components. Post-focus
compression (PFC) was found in many languages, including
Beijing Mandarin [20] and English [19], whereas PFC does not
exist in some languages, such as Southern Min [11, 23] and
Cantonese [14]. Some languages listed above are tonal
languages and some are non-tonal, suggesting that whether a
language is tonal seems not to determine whether it is a PFC
language.
Previous studies regarding the phonetic realization of focus
in various languages/dialects, mainly concluded that PFC
could only be eliminated through language contact, but no
language can obtain PFC through contact. Thus, PFC is not
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easy to transfer cross-linguistically [11, 14, 15, 17, 18].
Based on previous findings in the research of prosodic focus
and L2 speech, this study was designed to explore the prosodic
realization of focus in English by two groups of bidialectal
Mandarin speakers. One learner group speaks Nanjing
Mandarin as first dialect (D1) and standard Mandarin as second
dialect (D2), and the other learner group speaks Changchun
Mandarin as D1 and standard Mandarin as D2. Both Nanjing
Mandarin and Changchun Mandarin are subdialects of
Mandarin Chinese. They are both tonal but with different tonal
inventories. Therefore, Mandarin is these two groups’ L1 and
they speak standard Mandarin as D2 in spite of different D1.
References [16, 20, 21] found that standard Mandarin have
PFC. A pilot study prior to the present experiment found that
Nanjing Mandarin and Changchun Mandarin also have PFC.
Therefore, the primary purpose of this study was to investigate
how these bidialectal Mandarin learners realize English
prosodic focus and whether L1, a PFC language with two
dialects, facilitate the learners producing PFC in English. The
following research questions are addressed:
(1) Do Changchun bidialectal and Nanjing bidialectal
Mandarin learners of English produce significant in-focus
expansion of duration, F0 and intensity in their L2 English?
(2) Do they produce significant post-focus compression
(PFC) of F0 and intensity in L2 English?
(3) Do the prosodic focus patterns in Changchun bidialectal
and Nanjing bidialectal learners’ production of English differ
from one another?
(4) Do Changchun bidialectal and Nanjing bidialectal
learners produce native-like prosodic focus in L2 English?
II.

METHODS

A.

Participants
Ten Changchun (CC) Mandarin learners of English and ten
Nanjing (NJ) Mandarin learners of English (five males and five
females in each group) were recruited from Nanjing University
of Science and Technology (NJUST). They are all
undergraduate students, age from 18 to 24, born and raised in
either Nanjing or Changchun. All participants studied English
since elementary school and had passed China College English
Test Band 4 (CET-4) by the time of the experiment.
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B.

Stimuli
The stimuli were borrowed from [15] and listed in Table Ⅰ.
There are two types of focus location in the target sentences —
no-focus location for neutral focus, and focused locations for
initial, medial and final foci. Each focused location contains
five sentences that only differ in in-focus words, which vary in
lexical stress. Each participant was instructed to use the same
sentence to answer two prompt questions in English, one for
neutral focus, the other for narrow focus. To elicit narrow focus
of each sentence, different prompt questions were raised to
educe focus in different locations: initial focus (the subject),
medial focus (the verb) and final focus (the object).

To examine the prosodic change of focus, the differential
value of duration, F0 and intensity between the neutral focus
and the initial, medial, final foci respectively were calculated
by subtracting the mean value of each component in the nofocus sentence from the corresponding mean value in the
focused sentences (initial, medial, and final respectively). Note
that the mean F0 was converted from Hertz to semitones [st =
12 log2(F0), where reference level is 1 Hz] because pitch in
speech operates on a logarithmic scale just as in music [5, 6].
Therefore, pre-focus change was calculated on the mean
value of the two syllables of “Lee may” in the medial-focus
sentences and the four syllables of “Ray may marry” in the
final-focus sentences minus their counterparts in the neutralfocus sentences. The in-focus change was computed on the
prosodic values of the stressed syllable in each focused word
minus its no-focus counterparts. Post-focus change was
calculated on the mean value of the four syllables of “may
marry Ray” in the initial-focus sentences and the two syllables
of “Norman” in the medial-focus sentences minus that of the
neutral-focus sentences.
Data of native American English speaker [15] with the same
stimuli are adopted to compare with the production of NJ and
CC bidialectal Chinese learners to examine whether the
learners’ production was native-like.

TABLE Ⅰ
PROMPT QUESTIONS AND ANSWERS, ADAPTED FROM [15]

Neutral
focus
Initial
focus
Medial
focus
Final
focus

Question
Answer
Question
Answer
Question
Answer
Question
Answer

What’s the news?
See initial, medial, final focus
sentences below
Who may marry Ray?
Lee / Nina / Melanie / Marie /
Ramona may marry Ray.
What may Lee do to Norman?
Lee may leave / marry / nominate
/ remind / remember Norman.
Who may Ray marry?
Ray may marry Lee / Nina /
Melanie / Marie / Ramona.

III. RESULTS

C.

Recording
Recording took place in the soundproof booth in Language
Cognition and Speech Science Lab at NJUST. The stimuli were
presented in PowerPoint slides in three different predetermined
orders. Each participant was instructed to click and listen to the
prompt questions, which were recorded by a female native
speaker of American English, and answer the questions with
the target sentences provided with the written form in the slides.
A total of 270 target sentences were produced by each
participant (2 focus types × 3 focus locations × 5 sentences × 3
different orders × 3 repetitions in each order). A Marantz
professional solid state recorder PMD661 and a Shure
professional unidirectional head-worn dynamic microphone
SM10A-CN were used for recording. The stimuli were
recorded with a sampling rate of 44,100HZ and saved in an SD
card. The production experiment was self-paced and lasted
approximately 30 minutes for each participant.
D.

Analysis
Data were analyzed by Praat version 5.3.65 [8] and
ProsodyPro version 5.5.2 [22] with the pitch setting of 50 to
250 Hz for male participants, 100 to 350 Hz for female
participants. Acoustic measures were conducted on the mean
of the second repetition of three orders according to the
convention of L2 speech research. The acoustic parameters in
the current paper include mean duration, mean F0, mean
intensity and time-normalized F0 at ten even-interval points in
each syllable. The ten even-interval F0 values was extracted to
track the time-normalized F0 trajectory for a direct observation
of pitch change as a function of focus.
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A.

Time-normalized F0 Contours
Time-normalized F0 of all the target sentences were first
plotted. Figures 1-3 display the time-normalized F0 contours
with three focus locations (initial, medial, final) vs. their nofocus counterparts produced by speaker groups (CC and NJ
learners of English). Each curve represents an average of each
target sentence produced by the ten speakers of each group.
The focused sentences are represented by dash curves, while
the no-focus sentences by solid curves. Syllable boundaries are
signified by vertical lines. Under each focus location, the
number of syllables in the pre-focus and post-focus
components are the same, and that in focused words differs due
to the word stress placement. In order to observe PFC, the F0
contours are right-aligned in initial and medial focus location,
whereas those in the final focus are left-aligned to observe prefocus change.
Figures 1 and 2 display the time-normalized F0 contours in
the initial focus location. The curves indicate that both CC
speakers and NJ speakers expanded F0 in the focused words
and compressed F0 in the post-focus constituents (thus
produced PFC). Although NJ learners seemed to have more infocus expansion and less post-focus compression than CC
learners, their realization of PFC pattern was similar with each
other. Besides, the in-focus expansion in F0 started from the
stressed syllable in the in-focus word and ended with the
unstressed syllable after that stressed syllable. This unstressed
syllable was exactly where PFC began [15]. The contours show
that this pattern of prosodic-focus realization exists in both CC
and NJ speakers’ English production, for instance, PFC started
in “na” syllable in “Nina,” “la” syllable in “Melanie,” and “na”
syllable in “Ramona.”
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Fig. 1 Time-normalized F0 contours (Hz) in initial focus location by
Changchun learners

Fig. 4 Time-normalized F0 contours (Hz) in medial focus location by Nanjing
learners

Figures 5 and 6 indicate that both CC and NJ learners
produced similar noticeable F0 expansion in focused
components but almost no F0 change in pre-focus components.

Fig. 2 Time-normalized F0 contours (Hz) in initial focus location by Nanjing
learners

Figures 3 and 4 illustrate that both CC and NJ learners
produced higher F0 in the focused syllable than that in the
unfocused sentence, and there was more post-focus reduction
than pre-focus reduction. The two learner groups demonstrate
similar patterns of medial focus though NJ learners produced
more noticeable in-focus expansion and PFC.

Fig. 5 Time-normalized F0 contours (Hz) in final focus location by
Changchun learners

Fig. 6 Time-normalized F0 contours (Hz) in final focus location by Nanjing
learners

Fig. 3 Time-normalized F0 contours (Hz) in medial focus location by
Changchun learners
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B.

Focus Change in Mean F0, Intensity, and Duration
Repeated measures ANOVAs were applied to analyze the
mean F0, intensity, and duration change with a within-subjects
factor—focus condition (three levels: pre-focus, in-focus, and
post-focus) and a between-subject factor—learner group (two
levels: Changchun and Nanjing).
The repeated measures ANOVA on mean F0 indicates no
interaction between condition and group and the main effect of
learner group also showed no significance. Only the main
effect of focus condition (F(1.42, 25.60) = 134.677, p < 0.001)1
was highly significant. To compare the degree of using F0
change to code focus at sentential level between CC and NJ
learners, the magnitude on F0 differentials was computed. It
respectively subtracted pre-focus change and post-focus
change from in-focus change and was examined by
independent-samples t-tests. Results show no significant
difference between CC and NJ learners in the F0 magnitude
between in-focus and pre-focus changes and between in-focus
and post-focus changes.
To explore whether the similar mean F0 production by these
two groups was native-like, native American English speakers’
production [15] of the same stimuli was adopted to
independent-samples t-tests to compare the difference in focus
change of each focus condition between every two groups
(among CC learners, NJ learners, and native speakers). Since
there were three comparisons between each two groups, a
Bonferroni correction was applied to adjust the threshold of pvalue to 0.0167 (0.05/3 the same below) though this adjustment
was considered too conservative [13]. As the ANOVA results
predicted, the t-tests results show no statistical significance in
all three focus condition changes between CC and NJ learners.
A noticeable difference in post-focus change between CC
learners and native speakers (t(10.31) = 3.140, p = 0.010)2 was
detected. A marginal significance in post-focus items between
NJ learners and native speakers (t(11.17) = 2.779, p = 0.018)
was also observed. The t-tests of the magnitude on F0 change
demonstrate that the magnitude between in-focus and prefocus changes and between in-focus and post-focus changes
were significant between CC learners and native speakers (t(18)
= -4.015, p = 0.001; t(10.32) = -3.365, p = 0.007), and between
NJ learners and native speakers (t(18) = -3.472, p = 0.003;
t(10.92) = -2.985, p = 0.013).
Figure 7 displays the mean F0 with standard error bar of
these three groups. CC and NJ learners share a similar prosodic
pattern, while native speakers show much larger in-focus
expansion and post-focus compression than the other two
groups. Undoubtedly the magnitude of F0 between in-focus
and pre-focus changes and between in-focus and post-focus
changes of native speakers was also larger than that of CC and
NJ learners.

1

Fig. 7 Mean F0 change (semitone) by focus condition and participant group

Another repeated measures ANOVA on mean intensity in
CC and NJ groups indicates no interaction of focus condition
and group, no main effect of group and only significance in the
main effect of condition (F(2, 36) = 112.160, p < 0.001). The
independent-samples t-tests between each two groups show
only the difference of post-focus change was significant
between the CC learners and native speakers and also between
NJ learners and native speakers (t(13.28) = 3.418, p = 0.004;
t(18) = 2.915, p = 0.009). Furthermore, t-tests of magnitude
between in-focus and post-focus differentials was found
significantly different between CC learners and native speakers
(t(13.46) = -3.040, p = 0.009), and a marginal significance in
that between NJ learners and native speakers (t(18) = -2.601, p
= 0.018).
Again, CC and NJ learners used almost the same pattern to
code focus in intensity, but they all differed from native
speakers’ production. Figure 8 confirms these results that
native speaker used more PFC of intensity to realize prosodic
focus and the pre-focus and in-focus change showed almost no
noticeable difference among the three groups.

If the Mauchly's Test of Sphericity is satisfied, the variance is equal, and then results were reported under the premise of equal variance; if not, adjusted results
were reported when variance is unequal.
2 If the Levene's Test for Equality of Variances is satisfied in independent-samples t-test, and then results were reported under the premise of equal variance; if
not, adjusted results were reported when variance is unequal.
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IV. DISCUSSION
The results of the experiment have answered the research
questions. For the first and second questions, both CC and NJ
bidialectal learners of English produced in-focus expansion of
mean F0, intensity, and duration and post-focus compression
of mean F0 and intensity. They also produced pre-focus
compression of mean F0 and intensity in English, except CC
learners slightly expanded on duration in their pre-focus
component. This result is in line with the finding of [20] that
the prosodic change in pre-focus component is not consistent.
According to the results of repeated measures ANOVAs and
independent-samples t-tests, there was no significant
difference in mean F0, intensity, and duration in the English
production between CC and NJ bidialectal learners. This
answers the third research question. In addition, no difference
of the F0 magnitude between in-focus and pre-focus changes
and between in-focus and post-focus changes in the English
production between CC and NJ learners suggests that both
learner groups share similar degree of acoustic cues to code
focus in English though their D1s differs in tonal inventory.
Results of the comparison with native speakers’ English
production indicate that even though the two learner groups
realized in-focus expansion and post-focus compression in
English, they did not produce native-like PFC. This result
provides an answer to the fourth research question and it
concurs with the findings in [15] for L2 English and [20, 23]
for Mandarin. Reference [15] examined the prosodic
realization of monolingual Mandarin speakers with different
experience of L2 English and found that even the advance
Chinese learners of English with high L2 proficiency were not
able to reach the native-like level in English PFC. PFC has
been claimed not easy for L2 learners to transfer from one
language to another [11, 14, 15, 17, 18]. In this study, all
learners are bidialectal Mandarin speakers. Both their D1 and
D2 are PFC languages in spite of different tonal inventories.
However, even in such a bidialectal environment of L1,
learners were not able to positively transfer PFC from their D1
or D2 into their L2 English to make it native-like. This finding
reconfirms that PFC is not easy to transfer cross-linguistically.
Furthermore, previous studies revealed that the
presence/absence of lexical tone in L1 or L2 seem to have no
effect on the realization of PFC [11, 14, 15, 18]. The results in
the current study reconfirm that tonal system does not affect
the acoustic realization of PFC regardless of tonal inventory.
Finally, prosody is an essential parameter in not only
acoustic phonetics but also auditory phonetics. PFC has been
proved to be a meaning-bearing prosodic feature [18]. When it
comes to the speech production, PFC can be a criterion to
evaluate learner’s L2 speech proficiency [11, 18, 21]. That both
bidialectal learner groups were not able to produce native-like
PFC could be plausibly attributed to the fact that too much
emphasis on the word stress in teaching English as a foreign
language in China. Learners have attached more importance on
the lexical-level stress than on the sentential-level prosody.

Fig. 8 Intensity change (dB) by focus condition and participant group

The repeated measures ANOVA in mean duration
demonstrates similar results as in mean F0 and intensity, only
the main effect of focus condition was significant between CC
and NJ learners (F(1.2, 21.83) = 50.966, p < 0.001). The
independent-samples t-tests show a marginal significance in
post-focus change between CC learners and native speakers
(t(18) = 2.377, p = 0.029), and between NJ learners and native
speakers (t(18) = 2.151, p = 0.045). However, no significant
difference was discovered in these three groups in the F0
magnitude between in-focus and pre-focus changes and
between in-focus and post-focus changes.
Therefore, no significant difference existed in the duration
change of CC and NJ groups, but neither group produced the
native-like prosodic pattern in post-focus components in
duration. Figure 9 indicate that all groups produced a clear infocus expansion and almost no pre-focus change. The native
speakers of American English produced more post-focus
change compared to the two learner groups.

Fig. 9 Duration change (ms) by focus condition and participant group
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CONCLUSIONS

This study examined the prosodic realization of focusing
English by bidialectal-Mandarin speakers from Changchun
and Nanjing and explored the effect of bidialectalism in their
L1 on prosodic focus in their L2. Three main findings were
discovered.
First, both Changchun and Nanjing learners produced infocus expansion and post-focus compression in their L2
English. Second, even though the two groups produced clear
post-focus compression in English and the both dialects of their
L1 has PFC, their PFC production in English was still not
native-like, which reconfirmed that PFC is not easy to transfer.
Finally, the tonal inventory in L1 seems not affect the
realization of PFC in L2.
Based on the current study, future work may involve a finegrained investigation of prosodic realization of focus in
Changchun and Nanjing dialects for insight into the correlation
between a tonal L1 and a non-tone L2. Furthermore, learners’
L2 experience may be included as a function to the prosodic
realization of focus in L2.
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