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Abstract

This study examines how speakers of Taiwan Mandarin, a
syllable-timed tone language, realize focus in L2 English.
Taiwan Mandarin marks focus by increasing the pitch range and
duration of the whole focused constituent, which can be
polysyllabic. English, instead, marks focus via a pitch accent on
the focused word’s stressed syllable, which also lengthens. An
interactive question-answering experiment was conducted.
Two sets of initial-stressed English words featuring identical
segments in the first syllable and varying word lengths were
elicited phrase-medially under three focus conditions
(contrastive, narrow, unfocused). Results show that stressed
syllables undergo focus-related lengthening in monosyllabic
words, but remain unaffected in polysyllabic words. Instead,
focused polysyllabic words present lengthening on the first
post-stress syllable. Meanwhile, Fy marks focus less robustly,
being higher in focused than unfocused conditions only in
polysyllabic words. Similarly to lengthening, the locus of the Fy
effect is on the syllable following the stressed one. Neither
duration nor mean F, distinguishes between focus types.
Results suggest that speakers of Taiwan Mandarin mark focus
phonetically in L2 English, but the effects are not realized in the
stressed syllable for polysyllabic words as is typical of English.
These findings are discussed in terms of L1-L2 prosodic
transfer.

Index Terms: L2 prosody, accentual lengthening, focus,
Taiwan Mandarin, pitch accent

1. Introduction

Prosody is one of the essential ways to highlight what is new or
important to the discourse in conversational speech, and it is
employed in many languages to mark focus. The phonetic
dimensions used in focus-marking and how much they are used
in differentiating focus types (e.g., narrow vs. contrastive),
however, are reported to be language-specific (see [1] for an
overview). Moreover, the on-focus domain (i.e., the stretch of
speech affected by focus realization, e.g., syllable, word) can
also depend on a language's prosodic system. English, for
instance, marks focus by placing a nuclear pitch accent on the
stressed syllable of the focused word [2], [3], which is
phonetically realized by expanded pitch range, higher intensity,
and increased duration [4], [5], as well as longer and larger
gestures in articulation [6], [7]. Different types of focus (broad,
narrow, contrastive) are also distinguished in English by
varying degrees of Fy height [5] and accentual lengthening [7].

Taiwan Mandarin, on the other hand, marks focus by
expanding the pitch range and increasing the duration of the
whole focused constituent [8], [9], which can be polysyllabic,
rather than associating a single pitch event (i.e., pitch accent) to
the stressed syllable of the focused word like English. Much
less is known about how different types of focus are
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prosodically distinguished in Taiwan Mandarin, although
previous studies have found varying degrees of focus effect in
words from different syntactic categories [9], [10].

While prosodic marking of focus may come naturally when
acquiring a first language (L1), the picture is much more
complex in a second language (L2) setting, especially when the
L1-L2 pair are prosodically and rhythmically distinct. Here, we
examine how speakers whose L1 is Taiwan Mandarin, a
syllable-timed tone language, phonetically realize different
types of focus in English, a stressed-accent language in which
the focus prosody relies on phrase-level pitch accents. As a tone
language, Fy in Taiwan Mandarin is used phonemically on the
lexical level to distinguish between word meanings. Thus, pitch
is employed both on the lexical and the phrase levels. Even
though tones in Taiwan Mandarin and pitch accents in English
are both a form of pitch modulation, tones are associated with
every syllable to convey lexical meaning, while pitch accents
are associated with only the stressed syllable of the focused
word to convey intonational meaning. Moreover, syllable
boundaries in Mandarin typically function as stable reference
points for the alignment of lexical tones [11], whereas the pitch
alignment in English pitch accents depends on the type of the
accent as well as various phonetic factors (e.g., the peak
alignment of the nuclear H* tone is affected by speech rate and
number of post-nuclear syllables) [12]. This knowledge of
lexical tones in Taiwan Mandarin that operate on every syllable
instead of one stressed syllable may present challenges to
speakers learning the focus marking in English, where the pitch
modulations of pitch accents operate on the phrase level instead
of the lexical level and are associate to one syllable per word.

If the Taiwan Mandarin speakers mark focus in English
using their focus prosody in L1, we should see a lengthening
effect and a pitch raise on all syllables in the focused word, no
matter the word length, and not just on the stressed syllable. If
the Taiwan Mandarin speakers apply the focus-marking
strategies in English by placing a nuclear pitch accent on the
stressed syllable of the focused word, we may see the stressed
syllable carrying the largest degree of focus effect (lengthening
and pitch raise) when under contrastive focus, and lowest when
under unfocused conditions, with the effect of narrow focus in
between. However, for the L2 speakers, accentuation of the
stressed syllable in the focused word may be more variable in
disyllabic and trisyllabic words, as previous research [13] has
found that Taiwan Mandarin speakers use weaker prosodic cues
(e.g., Fo, duration, amplitude) in realizing lexical stress in
English when disyllabic and multisyllabic words are embedded
in higher-level prosodic contexts (e.g., narrow focus context).
Moreover, if the Taiwan Mandarin speakers do realize these
contrasts between focus types and between lexical stressed and
unstressed syllables, but in a weaker form, then the difference
may not be easily explained away by L1 prosodic transfer, but
may reflect more on a different level of processing in L2 speech,
as suggested by [13].
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2. Method

2.1. Participants

To date, twelve native speakers of Taiwan Mandarin (8
males and 4 females, Mage = 27 years, range 23-32 years) have
participated in the experiment, and the analysis has included
data from eight (4 males and 4 females). All speakers were from
Taiwan and were international graduate students at the same
University during the conduction of the experiment. They were
all experienced learners of English, having passed the TOEFL
examination as a prerequisite for university admission, and
reported starting to learn English as a foreign language in
Taiwan at the age of 4-6 years old. The Length of Residence
(LOR) in the United States for the speakers ranged from 1 year
to 5 years (Mior = 2.5 years). The speakers were naive as to the
purpose of the study and had no reported speech, hearing, or
vision problems. They received financial compensation for
their participation.

2.2. Experimental design and procedure

Test words were two sets of initial-stressed English words
featuring identical segments in the first syllable with varying
word lengths (monosyllabic, disyllabic, and trisyllabic), as
shown in Table 1. Segments of all stressed syllables are
controlled so that the nucleus is either the monophthong /e/or
the diphthong /er/, with a preceding bilabial nasal (/m/) onset
and followed by an alveolar nasal (/n/) coda.

Table 1: Test words used in the experiment.

monosyllabic  disyllabic trisyllabic
Vowel /&/  man manor manager
Vowel /er/  mane mainland mania

All test words were embedded in frame sentences in phrase-
medial positions. Sentence lengths were controlled by having
the same syllable numbers. Stressed syllables of the test words
were controlled to be five syllables away from the sentence's
final boundary and at least two syllables away from the
surrounding stressed syllables. An example of the frame
sentences for the test word man in three types of focus
conditions is shown in Table 2.

Table 2: Prompt questions and expected answers to
be elicited. NF = Narrow Focus, CF = Contrastive
Focus, Unfoc = Unfocused

NF Q: Who did Gabby remember?
A: Gabby remembered the man with the purple suit.
CF Q: Did Gabby remember the robot with the purple suit?
A: No, Gabby remembered the man with the purple suit.
Unfoc = Q: Did Peter remember the man with the purple suit?

A: No, Gabby remembered the man with the purple suit.

Three types of focus conditions (narrow focus, contrastive
focus, and unfocused) were targeted to be elicited for each test
word using audio and visual prompts on a computer screen
placed around 1.5 feet away from the participant. The audio
question prompts were pre-recorded by a trained native English
male speaker with the intended pitch accent patterns, while the
visual prompts included relevant images of the test words to
help guide participants to answer the prompt questions with
different focus conditions. As the participants produced the
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answers on their own based on the visual prompts, the responses
elicited were semi-spontaneous speech. Participants’ answers
were recorded with a Sennheiser shotgun microphone set at a
sampling rate of 16 kHz.

2.3. Data analysis

Boundaries of the test words, syllables, and vowels were
manually labeled in Praat [14]. The audio and TextGrid files
were then imported to VoiceSauce [15], [16] for durational and
Fo analyses of the labeled portions, with Fy being measured
using the STRAIGHT algorithm [17] that gives an estimate of
Fy value at every millisecond throughout an interval. Duration
and mean F for each vowel were later normalized with respect
to the same vowels within a test word, as only the stressed
syllable has the same segmental structure across all test words,
while the segments in other syllables vary. The vowel in the
stressed syllable is referred to as V1, and the vowels in the
second and third syllables in disyllabic and trisyllabic words are
referred to as V2 and V3, respectively.

Two analyses were conducted for this paper. For the first
analysis, each vowel (V1, V2, and V3) in all the test words was
analyzed separately. Separate linear mixed effects models with
normalized vowel duration and mean F as response variables
were fitted for each vowel in the test words using the ImerTest
package [18] in R [19]. The fixed factors were Focus Condition
for the models of all vowels (levels: contrastive, narrow,
unfocused) and Word Length for the models of V1 (levels:
monosyllabic, disyllabic, trisyllabic) and V2 (levels: disyllabic,
trisyllabic). Word Length was not considered a fixed factor for
V3, as V3 was only present in trisyllabic words. Random effects
included intercepts by speaker and test word and slopes by the
fixed factors, and Random Effects Principle Components
Analysis (rePCA) was used to determine the most suitable
random effect structure. Pairwise comparisons were obtained
using emmeans with Holm correction (o = 0.05) [20].

For the second analysis, polysyllabic words were analyzed.
Separate linear mixed effects models with normalized vowel
duration and mean Fy as response variables were fitted for each
vowel in disyllabic and trisyllabic words using the lmerTest
package [18] in R [19]. The fixed factors were Focus Condition
(levels: contrastive, narrow, unfocused) and Vowel Position
(levels: V1 and V2 for disyllabic words; V1, V2, and V3 for
trisyllabic words). Random effects again included intercepts by
speaker and test word and slopes by the fixed factors, and the
most suitable random effect structure was determined by
rePCA. Emmeans with Holm correction [20] were used to
derive pairwise comparisons (o =0.05).

Altogether, 3 focus conditions, 6 test words (manipulating
word length and vowel position), 8 repetitions, and 8 speakers
for a total of 1152 utterances were analyzed in this paper.

3. Results

3.1. Duration and mean F, of V1

For the duration of VI, statistical analyses detected an
interaction effect between focus condition and word length
(F(4) = 3.9607, p < 0.005). Post-hoc pairwise comparisons
clarified that the contrastive focus condition had a significant
lengthening effect (p < 0.05) and the narrow focus condition
had a near-significant lengthening effect (»p = 0.06) on the
stressed vowels of monosyllabic words, compared to those in
the unfocused context. This effect was insignificant for the



stressed vowels in disyllabic or trisyllabic words. No significant
differences were found between contrastive and narrow focus
conditions. However, as Figure 1 illustrates, a general trend can
be observed in the stressed syllable of test words: the vowel
duration is longest when under contrastive focus, shortest when
unfocused, and intermediate in length under narrow focus.

My
R

monosyllabic

Focus
contrastive

E narrow

unfocused

Predicted V1 normalized duration

disyllabic
‘Word Length

Figure 1: Predicted duration of V1 (normalized z-
score, with standard error) as a function of Focus
Condition (contrastive, narrow, unfocused) by word
length (monosyllabic, disyllabic, trisyllabic)

As for the mean Fy of V1, although the effect of focus
condition was detected in the statistical analyses (F(2) =9.3836,
p <0.005), post-hoc pairwise comparisons show that the effect
is mainly due to the difference between narrow focus and
unfocused conditions (p < 0.05) (see Figure 2), while no
significant difference was found between contrastive and
unfocused conditions or between contrastive and narrow focus.
Similarly to duration though, Figure 2 shows a trend of
increasing mean Fo from unfocused to narrow focus and then to
contrastive focus.

0.50-

Predicted V1 normalized Fy mean

narrow unfocused

Focus Condition

contrastive

Figure 2: Predicted Fp mean of V1 (normalized z-
score, with standard error) as a function of Focus
Condition (contrastive, narrow, unfocused)

3.2. Duration and mean F, of V2

For the second vowel (V2) in disyllabic and trisyllabic words,
a main effect of focus across all word lengths (F(2) = 18.885, p
<0.0001) was detected. Post-hoc pairwise comparisons showed
that contrastive and narrow focus had significant lengthening
effects (p < 0.0001) on V2 compared to unfocused conditions
for all word lengths (see Figure 3). This indicated that V2 had
focus-related lengthening effects in both disyllabic and
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trisyllabic words, but types of focus (contrastive vs. narrow)
were again not distinguished.

Predicted V2 normalized duration

unfocused

narrow
Focus Condition

contrastive

Figure 3: Predicted duration of V2 (normalized z-
score, with standard error) as a function of Focus
Condition (contrastive, narrow, unfocused)

For the mean Fy in V2, a main effect of focus condition
across all word lengths was again detected (F(2) = 7.5645, p <
0.05). Post-hoc pairwise comparisons showed that the mean Fy
of V2 in contrastive (p = 0.06) and narrow focus (p = 0.06) were
higher than in unfocused conditions, although both differences
were only near-significant. Again, no difference was found
between contrastive and narrow focus conditions.

Predicted V2 normalized Fy mean

narrow unfocused

Focus Condition

contrastive

Figure 4: Predicted Fp mean of V2 (normalized z-
score, with standard error) as a function of Focus
Condition (contrastive, narrow, unfocused)

3.3. Duration and mean F, of V3

No effect of focus was detected on the duration or mean Fy of
the third vowel (V3) in trisyllabic words.

3.4. Analysis of polysyllabic words

To better understand the profile of duration and Fy over the
whole target word, a separate analysis was conducted
comparing across the syllables of polysyllabic words. Separate
models were fit in disyllabic and trisyllabic words.

For vowel duration in disyllabic words, statistical analysis
showed a main effect of focus condition (F(2) = 11.138, p <
0.005) across all vowel positions, but no durational differences
were found between the vowel positions (V1 and V2). Post-hoc
pairwise comparisons showed that both V1 and V2 were
significantly longer under contrastive (p < 0.05) and narrow
focus (p < 0.05) compared to unfocused conditions (see Figure



5). No significant differences were found between narrow and
contrastive focus. As for mean Fy of the vowels in disyllabic
words, no effect of focus condition or vowel position was
detected.

Predicted duration of V1 and V2 in disyllabic words

unfocused

narrow
Focus Condition

contrastive

Figure 5: Predicted duration of both VI and V2 in
disyllabic words (normalized z-score, with standard
error) as a function of Focus Condition (contrastive,

narrow, unfocused)

For vowel duration in trisyllabic words, statistical analysis
showed a main effect of focus condition (F(2) = 10.895, p <
0.0001) and a main effect of vowel position (F(2) = 13.844, p <
0.005). Post-hoc pairwise comparisons clarified that V1, V2,
and V3 were all significantly longer under contrastive (p <
0.005) and narrow focus contexts (p < 0.001) than unfocused
ones. Moreover, V3 had a longer duration than V2 in
contrastive (p = 0.0527) and unfocused conditions (p = 0.0527),
although the differences were only near-significant (see Figure
6). No significant differences were found between contrastive
and narrow focus conditions. As for the Fo mean of the vowels
in trisyllabic words, no effect of focus condition or vowel
position was detected.

| %ﬁ, oy

Figure 6: Predicted duration of V1, V2, and V3 in
trisyllabic words (normalized z-score, with standard
error) as a function of Focus Condition (contrastive,

narrow, unfocused)

Focus
contrastive
narrow

unfocused

Predicted duration of V1, V2, and V3 in trisyllabic words

V3

4. Discussion

To examine how Taiwan Mandarin speakers phonetically
realize different types of focus in L2 English, this study
investigated the duration and mean Fy of every vowel in initial-
stressed monosyllabic, disyllabic, and trisyllabic English
words. When comparing only the stressed syllable (V1) in all
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word lengths, focus-related lengthening substantially differed
between focused and unfocused conditions in monosyllabic
words. Namely, vowel duration was significantly longer in
contrastive focus and near-significantly longer in narrow focus
compared to unfocused conditions. Even though no significant
lengthening effects were found for V1 in disyllabic and
trisyllabic words, a general trend of V1 being the longest under
contrastive focus, shortest under unfocused conditions, and
with narrow focus in between was found for both monosyllabic
and polysyllabic words. Regarding mean F,, focus-related
effects were only near-significant on V2 in disyllabic and
trisyllabic words.

For the analysis of polysyllabic words, significant focus-
related durational effects were found for both V1 and V2 in
disyllabic words, as well as for V1, V2, and V3 for trisyllabic
words. Namely, all vowels were substantially lengthened under
focused contexts compared to unfocused contexts. This
indicated that focus-related lengthening effect was applied to
all syllables in polysyllabic words, rather than just the stressed
syllable. Moreover, no durational differences were found
between V1 and V2 in disyllabic words, and the durational
differences among V1, V2, and V3 in trisyllabic words were
also minor and inconclusive. These findings indicate constant
vowel duration (and possibly constant syllable duration, which
will be clarified in future analysis) across the whole
polysyllabic word. For mean Fy, no effect of focus condition or
vowel position was found for polysyllabic words.

Overall, the results of this study show that the Taiwan
Mandarin speakers did use durational differences to mark focus
in their L2 English. However, the effect seemed to affect the
whole focused word, instead of just the stressed syllable. This
result can plausibly be attributed to L1 prosodic transfer, as the
on-focus domain in Taiwan Mandarin is the entire focused
constituent [8], [9], which can be polysyllabic, rather than just
one syllable per word. On the other hand, mean Fo was used
much less robustly, if at all, to mark focus in English by the L2
speakers, possibly due to its strong association with lexical
meaning in their L1 knowledge. This lexical component of Fy
in their L1 may have influenced their use of Fy in the focus
marking of their L2 English. To further clarify this issue, future
steps will include analysis of other dimensions of Fy (e.g., tonal
alignment) via ToBI description [21] and more dynamic (e.g.,
curve) Fy analysis.

Finally, even though focus in English was indeed marked
(mainly by lengthening in duration) by the L2 speakers in this
study, no distinction was made between the different types of
focus (contrastive vs. narrow). This finding somewhat aligns
with previous studies, where prosodic contrasts were reported
to be much less robustly produced in the L2 English of Taiwan
Mandarin speakers compared to their L1 counterparts (e.g.,
[13], [22]). How this under-differentiation between focus types
may be connected to the speakers’ L1 background is still
unclear, as different focus types in Taiwan Mandarin have not
been extensively studied, which is an aspect that we plan on
exploring for future studies.
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