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Intonation is an instrument for structuring discourse and emphasizing different
types of information. In German, for example, pitch is used to highlight focus,
while in Vietnamese, different pitch contours distinguish lexical tones. As of
yet, the interplay between intonation and lexical tone in relation to information
structure has not been sufficiently investigated across languages. Vietnamese
has six lexical tones and is particularly interesting for investigating the influence
of different intonation strategies on the realization of tones. Here, we present a
production study with 70 Northern Vietnamese speakers. The participants read
six sentences under two conditions. In each sentence, a word occurring in the
final position of the sentence and carrying one of the six tones was pronounced
in two different discourse contexts. Acoustic analyses of the intonation contours
showed that Vietnamese speakers realized the words with significant differences
in pitch at the onset. Yet, the strategies for raising or lowering the pitch varied
depending on the tone. Our results show the use of prosodic cues in a complex
tone system across a large number of speakers. In addition, the study can serve
as a starting point for educational programs that include training on intonation
patterns in specific contexts.
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Introduction

Intonation is central to the study of information structure in the world’s languages.
Changes in pitch distinguish interrogative sentences from assertions or new from given
information in discourse. Intonation plays a role in emphasizing new or contrastive
information, i.e., focus (Baumann et al., 2007; Gussenhoven, 2007; Peters et al., 2014). In
non-tonal languages, like German, English, or Dutch, focus is usuallymarked by an increase
in either the maximum F0 or the F0 range, a longer duration of the accented syllable in the
focalized word, and sometimes also by an increase in intensity. In contrast, tonal languages
such as Chinese or Vietnamese use changes in pitch contours to distinguish lexical tones and
additionally, to structure information. For example, speakers of Mandarin Chinese realize
focus in a non-sentence-ĕnal position by a rise in pitch for the focused word and a fall or
compression aer the focus (Xu, 1999). Studies on Vietnamese have shown that in addition
to pitch, duration and intensity are also used to mark focus (Jannedy, 2007; Brunelle et al.,
2012;Michaud andBrunelle, 2016), with variation between low andhigh tones and variation
across speakers (Brunelle, 2017). us, tonal languages show a complex interplay between
lexical tone and intonation (for an overview, see Gussenhoven 2004).
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With its complex tone system of six lexical tones, Vietnamese
is ideal for studying the realization of lexical tones in different
discourse contexts. So far, there is no comprehensive study
with a large number of speakers analyzing the variation of
intonation contours within a tonal language. is article
presents the ĕrst production study of F0 contours for each of
the six tones produced by 70 Northern Vietnamese speakers
in two different discourse contexts. e large number of
speakers contributes further methodological rigor compared
to previous studies that relied on a few speakers. Comparing
more speakers also makes it possible to analyze individual
differences, which were reported in previous studies but not
tested systematically due to the small number of speakers. In
addition, the study can serve as a starting point for educational
programs that include training on intonation patterns in
speciĕc contexts.

Pragmatic functions and intonation in tonal
languages

Tonal languages use different prosodic cues to structure
information. For example, duration and intensity mark focus in
Mandarin Chinese, while the role of pitch seems to be more
intricate (Ouyang and Kaiser, 2015). e two functions of the
pitch contours for distinguishing tones and focus are difficult
to separate in an acoustic analysis. Ouyang and Kaiser (2015)
recorded ten speakers (ĕve men, ĕve women) and showed that
contrastive (i.e., corrective) information was characterized by a
change in pitch, duration, and intensity while introducing new
information showed less change in pitch or duration and no
change in intensity (Ouyang and Kaiser, 2015). Pitch ranges in
the contrastive focus condition were extended for the minimum
and maximum bound, but the difference in high vs. low tone
was not analyzed. Lowering pitch for low tones may result in a
creaky voice which makes the speaker sound raspy and is therefore
avoided (Chen and Gussenhoven, 2008). Kammu, an Austroasiatic
language spoken in Laos and some parts of Vietnam, ailand, and
China, shows another pattern in focus marking with intonation.
e Western Kammu dialects have developed a tone system with
two lexical tones, whereas Eastern Kammu does not use tone to
distinguish lexical meaning (Karlsson et al., 2012). Recordings of
ten speakers (seven men, three women) for the non-tonal dialect
and 14 speakers (six men, eight women) for the tonal dialect
were analyzed. e comparison of focus marking in the non-
tonal vs. tonal dialect revealed that focus is marked with a rising
intonation contour. However, the lexical tone affects the realization
of focus marking in Northern Kammu by neutralizing the pitch
rise used for focus intonation in words with a low tone. ere
is a hierarchy that speakers of the tonal dialect use to maintain
lexical tone before marking phrase-ĕnal boundary tone and focus
(Karlsson et al., 2012). e falling lexical tone was in contrast with
the rising intonation contour that marks focus and thus, speakers
neutralized or used an even lower pitch range to mark focus for
the low tone.

TABLE 1 The Vietnamese tone system with six tones realized in the
standard Northern Vietnamese dialect.

Tone Description Example Translation

sắc High-rising má Mother

ngã High-falling-glottal mã Code

ngang Mid-level ma Ghost

huyền Low-falling mà Nevertheless, but

hỏi Low-rising má Tomb, grave

nặng Low-falling-glottal mạ Rice seedling

Pragmatic functions and intonation in
Vietnamese

Vietnamese belongs to the Austroasiatic language family and
there are three dialect groups: Northern Vietnamese, Southern
Vietnamese, and Central Vietnamese (Vũ, 1982; Hoàng, 1989).
One of the main differences between the dialects is that they
vary in tone inventory (Brunelle, 2009). Since the present article
investigates intonation contours in Northern Vietnamese, the
standard variety, we concentrate on the six-tone system. Tones
in Northern Vietnamese are expressed by combining pitch and
voice quality (see Table 1). ere are three high tones—sắc, ngã,
ngang—and three low tones—huyền, hỏi, nặng (for a detailed
description of tone perception and production, see Brunelle 2009;
Brunelle et al. 2010; Brunelle and Jannedy 2013). e tones are
indicated by a diacritic above the vowel.

In addition to a complex tone system, Vietnamese speakers
use intonation to mark different pragmatic contexts (ompson,
1965). Different sentence types—declarative, interrogative, and
imperative—are distinguished by changes in global F0 contour,
syllable length, and intensity (Ðễ et al., 1998). Hạ (2012) investigated
short utterances in a corpus of telephone calls by 43 Northern
Vietnamese participants (20 men, 23 women). When using
discourse particles in certain contexts such as back-channels and
turn-yielding, the lexical tone was overridden by the intonation (Hạ,
2012). However, there is no systematic realization of intonation for
speciĕc pragmatic contexts across speakers (Hạ, 2012). Based on an
analysis of 16 speakers (seven men, nine women), Brunelle et al.
(2012) showed that prosodic cues are used to express the particle
không ‘ empty, no, only” in different contexts, but there was an inter-
speaker variation due to speaker-speciĕc strategies for using pitch.
us, intonation contours may not be fully grammaticalized in the
Northern Vietnamese dialect.

To mark focus, Vietnamese speakers can use focus particles or
intonation (Michaud and Brunelle, 2016). e particles thặm chí
“even,” chỉ “only,” and cả “also” function as syntactic markers and
are used systematically to indicate focus (Hole, 2008, 2013; Erlewine,
2017). Intonation, while less systematic, has been described to
occur for certain types of focus marking. In a question-answer
paradigm, Jannedy (2007) found that two speakers of Northern
Vietnamese (one man, one woman) used different intonation
contours depending on the position of the focused element. In
subject- and verb-focus utterances, a rise in pitch occurred sooner

Frontiers in Education 02 frontiersin.org

https://doi.org/10.3389/feduc.2024.1411660
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Tjuka et al. 10.3389/feduc.2024.1411660

than in sentential- and object-focus sentences. e focused element
was accentuated and lengthened. Furthermore, the participantswere
able to correctly associate intonation patterns with the respective
question, indicating that prosodic cues are used more systematically
than expected (Jannedy, 2007). Based on an analysis of four speakers
(3 men, 1 woman), another study showed that words with tone nặng
received a rising pitch contour for emphasis, but duration varied
across speakers (Michaud and Vu-Ngoc, 2004). In contrast, Miller
et al. (2015) found no changes in pitch and phonation in a new
information focus vs. non-focus condition for tone sắc and tone
ngã across nine speakers (two men, seven women), but the tones
were expressed with a change in duration and spectral energy to
mark focus. In a processing study with Vietnamese speakers, Tjuka
et al. (2020) showed that changes in intonation contours for focus
marking enhance the recall of focus alternatives (for similar results
with German speakers, see Koch and Spalek, 2021).

Studies investigating the interplay between intonation, lexical
tone, and information structure in tonal languages vary greatly in
scope. In addition, they discuss different types of discourse contexts.
For studies on focus, the position in which the focused element
occurs varies from study to study, some studies use individual
sentences and others question-answer paradigms. ese disparities
make it difficult to deĕne a general strategy for using intonation
contours to mark new or contrastive intonation in Vietnamese or
tonal languages in general. Furthermore, the studies discussed here
use a small set of speakers sometimes not balanced across gender
which contributes to the speaker-dependent variation. It would
be desirable to introduce more methodological rigor including
statistical analysis (Xu, 2011). us, we present a study with 70
Northern Vietnamese speakers, who produce sentences which each
include a word that carries one of the six tones in a narrow and wide
focus condition. Statistical analysis was performed for each word in
each focus condition for male and female participants. Due to the
non-linear effects of focus intonation, we used generalized additive
models (GAMs) that include smooth functions of co-variates
instead of standard linear co-variate effects (used by generalized
linear models) to capture the nuances of the intonation curve.

Materials and methods

Participants

Participants were pooled from the large Vietnamese community
in (Eastern) Berlin. In total, 71 participants took part in our
production study. One participant had to be excluded from further
analysis since there were technical issues with the recordings. e
remaining 70 participants were native speakers of the Northern
Vietnamese dialect aged 19–39 years (M = 25.44, SD = 4.64). Forty-
ĕve participants were women and 25 were men. Table 2 shows a
summary of the participants’ years spent in Germany, language
proĕciency, and educational level. e data reported here were part
of a larger study, the main results of which have been reported
elsewhere (Tjuka et al., 2020). Participants were paid 12 euros for
their participation.

All participants were able to converse in at least one other
language than Vietnamese, i.e., German or English, or both.
However, they grew up in a monolingual household in Northern
Vietnam until the age of 15 and acquired English at school. To

control for language attrition, we conducted a post-hoc proĕciency
survey. We used the Vietnamese translation by Phạm and Nguyễn
of the Language Experience and Proĕciency Questionnaire (Marian
et al., 2007). Out of the original 71 participants, proĕciency scores
for 59 participants (38 women and 21 men) were collected. e
questionnaire on language proĕciency was administered aer the
data collection had been completed. We contacted the participants
retrospectively and received responses from 59 participants. e 12
missing participants did not respond to our inquiry. e results
showed that Vietnamese was the dominant language even for
speakers with the highest proĕciency in German.

Stimuli

e material for the production study consisted of six short
stories with two context sentences (1), followed by one of two types
of question-answer pairs.e ĕrst type of question was a constituent
question (2), thereby putting the corresponding constituent in the
answer in narrow focus. e second type of question was a broad
inquiry about “What happened next?” (3), focusing on the entire
response (“wide focus”). is three-sentence structure is one that
we have used oen in studies on focus in our lab (Spalek et al.,
2014; Gotzner et al., 2016; Koch and Spalek, 2021). In the structure
used here, the target item is given in both conditions and the
focus is manipulated by the question only. e Supplementary
Material includes all Vietnamese sentences with English translations
(available here: https://osf.io/6e8ua).

(1) Lan thấy có tôm, cua và ngao ở chợ. Côấy rất thích ăn thuỷsản.
name see has shrimps crabs and clams at market 3 SG very like
eat seafood
‘Lan saw shrimps, crabs, and clams at the market. She loves to
eat seafood.’ (context)

(2) Côấy đã mua gì? Côấy đã mua [TÔM]F.
3 SG PST buy what 3 SG PST buy shrimps
‘What did she buy? She bought [SHRIMPS]F.’ (narrow focus)

(3) Chuyện gì xảyra tiếptheo? Côấy đã mua tôm.
story what happen next 3 SG PST buy shrimps
‘What happened next? She bought shrimps.’ (wide focus)

e stories were structured based on Tjuka et al. (2020) in
which similar stimuli were used for a memory recall experiment.
e ĕrst sentence introduced a protagonist and three list items
of the same taxonomic category (e.g., shrimps, crabs, clams). e
list items were controlled for tone and number of morphemes in
that each list item in a particular sentence had the same tone and
consisted of the same number of morphemes. e question aer
the context asked either which item of the list was chosen by the
protagonist (narrow focus) or generally what happened next (wide
focus). e answer included the target item (e.g., shrimps). Since
we modeled the stimuli based on the stories in a previous study on
the inĘuence of intonational focus onmemory recall, the target item
appeared in the sentence-ĕnal position. e position may affect the
production of the word and further studies need to be carried out
to test whether pitch contours of tones vary in different positions.
Each tone was realized in the narrow and wide focus condition by
each participant.
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TABLE 2 Distribution of variables.

Age Years in Germany German Educational level

(mean) (SD) (mean) (SD) (in years) (degree)

High school Bachelor Master

Men (n = 25) 27.48 6.06 2.58 2.11 3.24 31 12 2

Women (n = 45) 24.31 3.18 2.8 1.5 3.74 10 8 7

Procedure

Participants were recruited to take part in an on-site laboratory
experiment. ey signed an informed consent form and a form
about data protection. e production study followed an auditory
memory recall experiment described in Tjuka et al. (2020). e
stimuli in the experiment were similar, but the sentences used
for the production task were new to the participants. Participants
were instructed orally on how to do the sentence reading task. e
communication between the experimenter andparticipantwas done
in German or English, depending on the participant’s preference.
e participants also received written instructions for the task in
Vietnamese (see Supplementary material). ey were instructed to
silently read the context sentence with the question and to then
read out loud the answer, i.e., the sentences with the target item, as
naturally as possible. All participants read the six target sentences in
both conditions and the sentence order was held consistent across
participants. We acknowledge that participants may have attempted
to produce different intonation patterns for two conditions when
they saw them together on the paper. However, the experimenter
encouraged them to think of the task as a role-playing exercise. We
did not test the naturalness of the produced sentences in a separate
perception study and acknowledge that this procedure can result
in unnatural, inĘexible sentence productions (Breen et al., 2010;
Ouyang and Kaiser, 2015). In a follow-up study, the two conditions
of the reading task could be presented separately and the sentences
should be repeated multiple times and produced in a random order.

e sentences produced by the participants were recorded with
a Sennheiser PC8 headset with an integratedmicrophone connected
to an Olympus digital dictation device WS 853. e microphone
was positioned directly in front of the participant’s mouth. e task
was conducted in a quiet laboratory. e experimenter positioned
the piece of paper with the instructions and the sentences on one
page directly in front of the participant and started the recording.
Participants read out loud each target sentence with a small pause
in between. e procedure took no longer than 10 min for each
participant.e recordings were aerwards annotated and analyzed
with Praat Version 6.1.27 (Boersma and Weenink, 2020).

Pitch analysis

e study aims to analyse differences in F0 contours as the
dependent variable. We conducted the F0 analysis in Praat Version
6.1.27 (Boersma and Weenink, 2020). Since pitch is difficult to
measure automatically, we determined the estimates for the F0
contour based on the pitch range for each speaker by applying the
two-step method proposed by Hirst (2011). We used the raw audio

recordings to create an F0 object for each of them in time steps of
0.01 seconds with a minimum F0 of 50 Hz and a maximum of 700
Hz. Since there were technical problems with the recording of one
participant we excluded their data. Other data were not excluded
from the analysis.

Results

e data points were analyzed statistically by applying
Generalized Additive Models (GAMs). GAMs are regression
models that capture non-linear effects (Wieling, 2018), and are
therefore well suited to analyze the differences in the tone contours
(instantiated by F0 contours) co-varying with different information
structures, i.e., narrow and wide focus in our data set.

In particular, we analyzed the interaction between pitch and
lexical tone, which shows non-linear effects of focus and tone
on F0. To achieve this, we labeled each word in such a way as
to provide information about its tone and its focus condition.
For example, the word cày, which is expressed with the low-
falling tone huyền, is labeled as “huyen_low_NF” for the narrow
condition and “huyen_low_WF” in the wide focus condition. is
allowed us to compare the pitch contours of words in different
discourse contexts.

We found the best model by gradually increasing its complexity
and evaluating whether the increased complexity made the model
better in terms of the Akaike Information Criterion (AIC) score.
e procedure resulted in the best model consisting of mean F0 as
the dependent variable, and the factors participant sex, a smooth for
time by focus_tone, and random effects for speaker and word (see
Table 3).

e statistical analysis presented in Table 3 shows that there is
an effect of focus on the realization of the tone of a word. e use of
GAMs to analyze the 4,849 data points from the pitch contours of
70 speakers allowed us to gain a nuanced and detailed insight into
the interplay between intonation and lexical tone in two different
contexts. Figure 1 illustrates the differences between both contexts
(narrow vs. wide focus) in the pitch contours of each tone (le:
high tones, right: low tones). e graphs show that the differences
in pitch are restricted to parts of the words. In other words, not the
entire word is affected by a change of pitch due to focus marking.
Although there is a large variation in pitch ranges at the end of the
words, this is likely due to the sentence-ĕnal position of the word.
Differences in the pitch ranges may also arise from the variation
in the segmental makeup of the focus items. e intonation of the
initial consonant could affect the F0 contour at the beginning of the
following vowel. Signiĕcant differences in pitch are mainly found at
the beginning of the word, except in the word nhện for the tone nặng
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TABLE 3 Smooth functions of covariates for GAM of pitch contour (meanPitch ∼ Sex + s(Time, by = tone_Focus, k = 50) + s(Speaker, bs = “re”) + s(Word,
bs = “re”)).

Parametric coefficients:

Estimate Std. Error t-value Pr(>|t|)

(Intercept) 197.195 7.759 25.41 <2e-16 ***

Sexm −86.231 4.834 −17.84 <2e-16 ***

Approximate significance of smooth terms:

edf Ref.df F p-value

s(Time):tone_Focushoi_low_NF 3.681 4.545 3.515 0.007403 **

s(Time):tone_Focushoi_low_WF 3.810 4.695 4.846 0.000313 ***

s(Time):tone_Focushuyen_low_NF 7.638 9.275 2.808 0.003105 **

s(Time):tone_Focushuyen_low_WF 4.307 5.240 3.054 0.010498 *

s(Time):tone_Focusnang_low_NF 1.002 1.003 28.214 <2e-16 ***

s(Time):tone_Focusnang_low_WF 19.678 22.958 5.374 <2e-16 ***

s(Time):tone_Focusnga_high_NF 25.186 26.433 9.445 <2e-16 ***

s(Time):tone_Focusnga_high_WF 16.321 18.944 6.216 <2e-16 ***

s(Time):tone_Focusngang_high_NF 2.542 3.124 3.161 0.021473 *

s(Time):tone_Focusngang_high_WF 10.253 11.623 5.113 <2e-16 ***

s(Time):tone_Focussac_high_NF 14.234 16.059 5.534 <2e-16 ***

s(Time):tone_Focussac_high_WF 16.617 18.445 14.719 <2e-16 ***

s(Speaker) 65.381 67.000 50.960 <2e-16 ***

s(Word) 3.736 5.000 15.943 <2e-16 ***

R-sq.(adj) = 0.753 Deviance explained = 75.5%

fREML = 86,078 Scale est. = 373.13 n = 21,332

Family: Gaussian, link function: Identity.

(low-falling-glottal). Here, the difference is restricted to the middle
of the word.

To illustrate the differences in pitch contours for different
discourse contexts, we created smooth graphs based on a simpliĕed
version of our model (see Figure 2). e graphs demonstrate the
variation of pitch contours for each tone (le: high tones, right: low
tones) in the two contexts (blue: narrow focus, red: wide focus).
e lines show the different strategies of pitch increase and decrease
to mark focus. Almost all words show a striking variation in the
pitch ranges, except for the word vải for the tone hỏi (low-rising).
Especially for the tones sắc (high-rising) and ngang (mid-level),
the inter-individual speaker variability is large. In comparison, for
the tones ngã (high-falling-glottal) and nặng (low-falling-glottal), a
decrease in pitch is used to mark narrow focus. Only the word cày
for the tone huyền (low-falling) is produced with a rise in pitch in
the narrow focus condition.

Discussion

In the present study, we examined the realization of lexical
tones in different discourse contexts. Seventy Northern Vietnamese

speakers read out loud sentences with a target item for each of the
six tones in two contexts and we analyzed the F0 contours for each
item in the two conditions (narrow vs. wide focus). Our study is the
only study examining the interplay between intonation and lexical
tone in Vietnamese across a large number of speakers and analyzing
themwith advanced statisticalmeasures.e results showed that the
discourse context inĘuences the realization of tones in that different
strategies of increasing and decreasing pitch were used depending
on the tone and the context. For tone sắc, the speakers used a
rise in pitch toward the end of the word to mark focus. For tones
huyền, ngã, and ngang, the falling pitch contour was enhanced. For
tones hỏi and nặng, the focus marking was produced by a more
complex rising-falling pattern. Especially at the beginning of the
word, pitch contours differed statistically signiĕcantly in the two
discourse contexts.

Compared to previous studies examining strategies for
structuring information in Vietnamese, our results indicate that
the interplay between intonation and lexical tone is more intricate.
e study by Michaud and Vu-Ngoc (2004) focused on the tone
nặng and found that words with this low-falling-glottal tone
receive a rising pitch contour for emphasis. ese ĕndings are not
supported by our GAMs analysis of the word nhện for the tone
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FIGURE 1

Difference of pitch contours in the narrow vs. wide focus condition for each tone based on the best-performing model. The high tones sắc, ngã,
ngang are given on the left side, and the low tones huyền, hỏi, nặng are on the right side. The gray curve illustrates the variation in the estimated
difference in mean pitch over time. The areas marked in red demonstrate the windows of significant difference. The time is given in milliseconds on
the x-axis.

nặng. We found that the word is realized with a lowering of pitch to
mark narrow focus when it occurs in the sentence’s ĕnal position.
Furthermore, Miller et al. (2015) claimed that there are no changes
in pitch to highlight new information for words with the tones
sắc and ngã. Our ĕndings do not support their results. We found
a signiĕcant difference in the pitch contours in both discourse
contexts which indicates that speakers have different strategies to
highlight information. In the case of the tone sắc the differences
were limited to the beginning of the word, whereas pitch ranges
varied at the beginning and middle of the word for the tone ngã.
Both tones were realized with a lowering of pitch to mark narrow
focus although the pattern was stronger for the tone ngã. Only the
tone hỏi did not show strong differences in the realization of pitch
in the two conditions. Further research is needed to establish a
model for the strategies of intonation patterns in different sentence
positions and discourse contexts in Vietnamese.

Our study offers important insights not only from a single
language but also from a cross-linguistic perspective. As shown

by Maddieson (2013), several languages have a tone system either
with a distinction between a high and a low lexical tone or more
complex distinctions.e results of our study are in line with studies
on Mandarin Chinese which has a tone system of four tones and
demonstrates changes in pitch as well as duration and intensity
for focus marking (Xu, 1999; Ouyang and Kaiser, 2015). However,
the study on Kammu by Karlsson et al. (2012) showed a different
strategy for the low tone. Here, the word with the high tone was
emphasized with a rising pitch contour in the focus condition,
but the low tone neutralized the pitch contour. In Vietnamese,
the low-falling tone huyền is realized with a rise in pitch to mark
narrow focus. Some African tonal languages also use prosodic
cues to indicate new or contrastive information, whereas others
show no sign of using intonation for information structure (for
an overview, see Zerbian et al., 2010; Güldemann et al., 2015).
Tonal languages that use intonation for structuring discourse do not
all employ the same strategy. For example, speakers of Northern
Chichewa use a rise in pitch (Downing, 2008), whereas speakers of
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FIGURE 2

Pitch contours in the narrow (blue) and wide (red) focus condition for each tone. The high tones sắc, ngã, ngang are given on the left side, and the
low tones huyền, hỏi, nặng are on the right side. The lines illustrate the production of estimated difference in mean pitch in both focus conditions
with confidence bands showing the variation across speakers over time. In order to compare the pitch contours in both focus conditions, the time is
normalized. This is achieved by treating time as a numeric predictor with 30 equidistant values within the range starting from when the first pitch
information became available until the point when the last pitch information was available. The numbers on the x-axis represent approximately the
time in milliseconds for which pitch information is available.

Akan use deaccentuation to mark focus (Kügler and Genzel, 2012).
Our ĕndings show an additional strategy: marking narrow focus
with a lowering of pitch restricted mainly to glottalized tones (ngã
and nặng). us, each language may employ particular intonation
contours for different discourse contexts.

e interplay between lexical tone and intonation is a complex
phenomenon that requires a detailed analysis and methodological
rigor. We recorded an unprecedented number of Northern
Vietnamese speakers in a laboratory condition. Our ĕnding that
these speakers change the pitch contours of all six tones in
different discourse contexts has important implications for our
understanding of information structure in tonal languages and the
development of educational programs. e inclusion of different
intonation strategies in discourse can help students decipher the
meaning of an utterance more effortlessly and integrate a more
naturalistic pitch pattern in their speech.
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