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ABSTRACT

Purpose: Previous studies have reported higher nasalance values for the vowel
/a/ compared to /i/ in Viethamese-speaking children and adults. This study aims
to determine whether the same pattern is present in Vietnamese—English bilin-
gual speakers and whether their nasalance scores align more closely with those
of monolingual Vietnamese or monolingual English speakers.

Method: Sixteen Vietnamese—English bilingual adults participated in the study.
Nasalance data of 16 monolingual Vietnamese speakers and 16 monolingual
English speakers were adopted from the author’s previous studies. Nasalance
scores were obtained for three prolonged vowels; syllables; and oral, oral-nasal,
and nasal passages in both English and Vietnamese.

Results: Viethamese—English bilingual speakers exhibited higher nasalance
scores for the prolonged vowel /a/ compared to /i/. However, no significant dif-
ferences were observed between the two vowels in the syllable context. For
between-group comparisons, the bilingual speakers produced lower nasalance
scores for prolonged vowels /a/ and /i/, syllables with /a/ vowel context, and all
three Vietnamese passages, compared to Viethamese monolinguals. However,
the bilinguals’ scores were similar to those of English monolinguals for all stim-
uli, except for /a/.

Conclusions: The nasalance scores of Vietnamese—English bilinguals more
closely resembled those of monolingual English speakers, suggesting an influ-
ence of the second language on resonance domain. However, the higher nasa-
lance score of /a/ compared to /i/ indicates that bilingual speakers retain native
resonance characteristics when other linguistic factors are minimized. These
findings contribute to our understanding of cross-linguistic influences on nasa-
lance and provide important insight for clinical assessment in Vietnamese-
speaking populations in the United States.

Resonance refers to the modification of sound pro-
duced by the vocal folds as it travels through the cavities of
the vocal tract, including the pharynx, oral cavity, and nasal
cavity. Structural or functional abnormalities in these cavi-
ties, or in the velopharyngeal valve, can result in resonance
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disorders (Kummer, 2020). Although perceptual assessment
is commonly used to evaluate resonance, its reliability varies
across studies, highlighting the need for more objective
assessment methods (Liu et al., 2022). Nasometry is a widely
used instrumental approach that measures nasalance—the
percentage of acoustic energy emitted through the nasal cav-
ity relative to the total (nasal plus oral) acoustic energy.
Studies involving English speakers have demonstrated good
reliability and validity of the Nasometer in measuring nasa-
lance and identifying resonance disorders (Brunnegard et al.,
2012; Brunnegard & van Doorn, 2009; Dalston et al., 1991,
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1993; Hardin et al., 1992; Sweeney & Sell, 2008; Watterson
et al., 1998).

Nasometry has been employed across a wide range
of languages to establish normative nasalance data,
including English (Luyten et al., 2012; Seaver et al., 1991;
van Doorn & Purcell, 1998), French (Barbier et al., 2025),
Spanish (Nicholas, 1999), Greek (Okalidou et al., 2011),
Dutch (Van der Heijden et al., 2011), Flemish (D’haeseleer
et al., 2015), Swedish (Brunnegard & van Doorn, 2009),
Irish (Sweeney et al., 2004), Malay (Ibrahim et al., 2012),
Korean (Park et al., 2014), Cantonese (Whitehill, 2001),
and Vietnamese (D. M. Nguyen et al., 2021; V. T. Nguyen
et al., 2019). The normative data have been used as a refer-
ence when evaluating resonance normalcy in both adults
(D’haeseleer et al., 2015; D. M. Nguyen et al., 2021; Okalidou
et al., 2011; Park et al., 2014; Seaver et al., 1991; Whitehill,
2001) and children (Barbier et al., 2025; Brunnegard & van
Doorn, 2009; Ibrahim et al., 2012; Luyten et al., 2012; V. T.
Nguyen et al., 2019; Sweeney et al., 2004; Van der Heijden
et al., 2011; van Doorn & Purcell, 1998). Although cross-
linguistic effects have been explored across various linguistic
domains, most nasalance research has focused on monolin-
gual speakers. Only a limited number of studies have exam-
ined nasalance for bilingual speakers or second-language (L2)
learners. Investigating bilingual populations is especially
important in countries like the United States, where over 20%
of the population speaks a language other than English at
home (Dietrich & Hernandez, 2019). Understanding how bilin-
gualism affects resonance is essential for providing accurate
clinical care, as speech-language pathologists need evidence-
based guidance to distinguish typical bilingual speech patterns
from disordered speech. Without such guidance, bilingual indi-
viduals may face increased risks of misdiagnosis or receiving
inadequate care.

Cross-Linguistic Influence on
Nasalance Values

Several studies have reported differences in nasalance
between monolingual speakers and bilingual speakers or L2
learners, even when producing the same speech stimuli
(Chatterjee et al., 2020; Kalyani et al., 2016; Liu & Lee,
2021; Pua et al., 2019). For instance, Pua et al. (2019)
assessed Chinese-English bilinguals using both Mandarin
and English passages and compared their Mandarin nasa-
lance values with those of monolingual Mandarin speakers.
The Mandarin speech samples of bilingual participants
showed significantly lower nasalance scores on oral sentences
but higher scores on oronasal and nasal sentences compared
to the monolingual Mandarin data reported by Kim et al.
(2016). The authors suggested that these differences might
reflect an L2 influence on first-language (L1) nasalance,
given that English typically yields lower nasalance scores

than Chinese (Kim et al., 2016). However, it remains unclear
why bilinguals’ Mandarin nasalance scores exceeded those of
monolingual speakers on oronasal and nasal sentences. Since
English productions were not directly compared between
bilingual and monolingual English speakers, further research
is warranted to explore whether L1 may also influence L2
nasalance values.

Liu and Lee (2021) addressed this gap by compar-
ing nasalance scores in Chinese learners of English and
native English speakers using English speech samples. They
found that L2 learners consistently produced higher nasa-
lance scores across prolonged vowels, syllables, sentences,
and passages compared to native English speakers (Liu &
Lee, 2021). The authors attributed this result to L1 influ-
ence, noting that Chinese is acoustically more nasal than
English (Kim et al., 2016; Yuan & Liberman, 2011). Simi-
lar findings have been reported in other studies, although
often based on indirect comparisons with existing norma-
tive data. For example, Chatterjee et al. (2020) found that
Khasi-speaking women produced higher nasalance scores
than native English speakers on the English Zoo Passage,
Rainbow Passage, and Nasal Sentences. Similarly, Kalyani
et al. (2016) reported elevated nasalance scores in Mizo
speakers compared to English normative values reported by
Awan et al. (2015). Consistent with Liu and Lee (2021),
these studies suggest that L1 characteristics can influence
nasalance patterns during L2 speech production.

While some studies have found an influence of L1 or
L2, others have reported no significant differences in nasalance
scores between bilingual and monolingual speakers. Doetzer
(2008) examined 10 Spanish-English bilingual adults and
10 native English-speaking adults using standard English
passages and found no significant differences. Similarly,
Perry et al. (2019) studied 17 Spanish—English bilingual
children and 17 monolingual English-speaking children
and found comparable nasalance scores. Further research
is needed to clarify the discrepancies among these studies.
It remains unclear whether the inconsistent findings
are due to the types of language (Chinese—English vs.
Spanish—English) or the degree of L2 exposure (balanced
bilinguals vs. L2-dominant bilinguals vs. L2 learners).
Specifically, participants in both Spanish—English bilingual
studies had extensive English exposure and high English
proficiency, possibly mitigating the L1 effect (Doetzer,
2008; Perry et al., 2019). In contrast, the mean English lan-
guage proficiency of Mandarin—English bilingual speakers
in the study by Pua et al. (2019) was as low as 34%, with a
range from 0% (no exposure) to 85% based on self-reported
percentage points. However, it is important to note that the
lack of significant differences in the Spanish-English studies
may be due to the fact that nasalance scores of monolingual
English and Spanish speakers were found to be similar, while
those of monolingual Chinese and English speakers showed
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substantial differences (Anderson, 1996; Yuan & Liberman,
2011). These findings highlight the need for further
research examining nasalance in bilingual speakers of
other language pairs and varying levels of language profi-
ciency. Understanding nasalance in bilingual speakers pro-
vides valuable insights into how L2 exposure affects L1
nasalance production, and vice versa. Given the clinical
importance of nasalance measurements in resonance
assessment, this information is crucial for practitioners
working with bilingual populations.

Vowel Effects on Nasalance Values

It is well known that high vowels have higher nasal
and lower oral acoustic energy than low vowels (Hirano
et al., 1966; Stevens & House, 1961). Numerous studies
across languages consistently report higher nasalance
scores for high vowels (e.g., /i/) than for low vowels (e.g.,
/al; Alfwaress et al., 2022; Awan et al., 2011; Barbier
et al., 2025; Blanton et al., 2015; Gildersleeve-Neumann
& Dalston, 2001; Ha & Cho, 2015; Kim et al., 2016;
Lewis et al., 2000; Sampaio-Teixeira et al., 2019; Sarac
et al, 2011; Sudarshan Reddy et al., 2012; Thorp et al,,
2013; Unal-LogaceV et al., 2020). For example, Gildersleeve-
Neumann and Dalston (2001) reported higher nasalance
scores for /i/ than for /a/ and fu/ in 60 English-speaking
adults, attributing this to greater oral resistance to airflow
and transpalatal sound transmission during high vowel
production. Similarly, Alfwaress et al. (2022) observed
nasalance ranges of 13%-21% for /i/ and 11%-16% for /a/
in 100 monolingual English speakers, with the higher
nasalance of high vowels consistent across syllable and
sentence contexts. This vowel-dependent nasalance pat-
tern has also been reported in Chinese, Korean, Turkish,
and Portuguese, although the absolute nasalance values
differ across languages (Ha & Cho, 2015; Kim et al.,
2016; Sampaio-Teixeira et al., 2019; Sarac et al., 2011;
Unal-Logacev et al., 2020). For example, Kim et al.
(2016) reported nasalance values for the vowels /i/, /al,
and /u/ across four Chinese dialects, with all four dialects
producing higher nasalance scores than English. The
average nasalance values for /i/ and /a/ are 37% (ranging
from 30% to 45%) and 31% (ranging from 25% to 37%),
respectively.

An opposite pattern, however, has been observed in
Vietnamese speakers, where low vowels yield higher nasa-
lance scores (D. M. Nguyen et al., 2021; Shin et al.,
2017). Shin et al. (2017) cross-linguistically compared
nasalance values of five prolonged vowels (/a/, le/, /i/, /ol,
and /u/) produced by Vietnamese and Korean children
without cleft palate. While Korean children produced /i/
with the highest nasalance scores, Vietnamese children
showed the highest scores for /a/. This reversed pattern

between /a/ and /i/ in Vietnamese children without cleft
palate may be partially attributed to the small number of
Vietnamese children (n = 3) in that study. To verify this
reversed pattern, D. M. Nguyen et al. (2021) investigated
75 Vietnamese adults and found the same pattern, with
the higher nasalance for /a/ than for /i/ or /u/ across pro-
longed vowels. This reversed pattern was also observed in
syllables containing plosive and fricative consonants, but
not in nasal contexts. Specifically, no significant difference
was found between /ma/ and /mi/ in participants (D. M.
Nguyen et al., 2021).

The reason behind this reversed vowel effect in
Vietnamese remains unclear and needs further verification.
Understanding such language-specific differences is crucial for
developing accurate nasalance norms and refining clinical
assessment tools for Vietnamese and other understudied lan-
guages. Importantly, the findings of this study could have
important clinical implications if the reversed pattern is still
present in Vietnamese—English bilingual speakers. Specifically,
nasality rating scales developed for English-speaking popula-
tions (e.g., Cleft Audit Protocol for Speech-Augmented
[CAPS-A] Americleft Modification; CAPS-A) suggest that
mild hypernasality occurs with closed vowels like /u/ and /i/,
while moderate hypernasality is observed with both open
vowels (e.g., /a/) and closed vowels (John et al., 2006). If the
low vowel /a/ consistently shows higher nasalance scores than
the high vowel /i/ in Vietnamese speakers, hypernasality rat-
ings for this population may differ from those used for
English speakers. Therefore, further research is needed to
confirm this reversed vowel effect on nasalance scores in
Vietnamese speakers.

Vietnamese Phonology

Vietnamese is an alphabetic tonal language with a
consistent vowel inventory. However, the number of
reported initial consonants varies between 21 and 24
(Poan, 2003; Hoang, 2004; La et al.,, 2011; T. L. K.
Nguyen, 2011). The language includes 11 Vietnamese
monophthongs (/i, e, €, w, ¥, ¥ a, 4, u, 0, o/) and three
diphthongs (/ie, wy, uo/). All Vietnamese vowels are con-
sidered oral. While vowels may become nasalized in the
context of adjacent nasal consonants, Vietnamese does not
exhibit a phonemic contrast between nasal and oral vowels
(Poan, 2003; T. C. Nguyen, 1997), a feature it shares with
English. The language also features six tones: (a) level,
(b) falling, (c) creaky, (d) dipping-rising, (e) rising, and
(f) constricted.

The places and manners of articulation for initial
consonants are shown in Appendix A. Some researchers
(Hoang, 2004; La et al.,, 2011; T. L. K. Nguyen, 2011)
have proposed that the Vietnamese consonant inventory
includes /p/. However, the consonant /p/ occurs only in a
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limited number of foreign loanwords and is often realized as
[b] in actual speech (Poan, 2003; Kirby, 2011). In addition,
the glottal stop /?/ typically appears before words that
begin with a vowel or /w/ (Pham, 2009). Both /p/ and /?/
are considered marginal phonemes, and their status is sub-
ject to dialectal variation and remains a subject of inter-
pretive debate among linguists (Lee et al., 2024; Pham,
2009). When excluding /p, ?/, the Vietnamese consonant sys-
tem comprises 16 high-pressure consonants and four nasal
consonants, one more nasal and one fewer high-pressure
consonant than English. Unlike English, which includes
both voiced and voiceless cognates for all stop consonants,
Vietnamese stops are either voiced or voiceless, with the
alveolar series being an exception. Vietnamese alveolar
stops are realized in three forms: /t"/ (aspirated voiceless),
It/ (unaspirated voiceless), and /d/ (voiced). The aspirated
voiceless consonant /" is produced with a long-lag voice onset
time (VOT), similar to the English /t/ (Cho et al., 2019; Kirby,
2018; Nguyen-Phuoc & Lee, 2025). The unaspirated voiceless
consonant /t/ is produced with a short-lag VOT, while the
voiced consonant /d/ is produced with voicing lead (Nguyen-
Phuoc & Lee, 2025). Given the similarity in VOT, compari-
sons of nasalance between Vietnamese and English should
pair Vietnamese /£"/ with English /t/, rather than Vietnamese
/t/ with English /t/ (Cho et al., 2019; Kirby, 2018).

Purposes of the Study

The proposed study aimed to investigate the nasa-
lance scores of Vietnamese—English bilingual speakers.
This study has two specific aims: (1) to examine whether
the nasalance scores for the low vowel /a/ are higher than
those for the high vowel /i/ in Vietnamese—English bilin-
gual speakers and (2) to investigate whether the nasalance
scores of Vietnamese—English bilingual speakers are more
similar to those of monolingual Vietnamese or monolin-
gual English speakers. For Aim 1, it is hypothesized that
nasalance scores for the high vowel /i/ will be higher than
those for the low vowel /a/, consistent with patterns
observed in monolingual English speakers, because the
bilingual participants had extensive experience with the
English language. For Aim 2, it is hypothesized that the
nasalance scores of bilingual speakers will be lower than
those of monolingual Vietnamese speakers, reflecting the
influence of extended exposure to English.

Investigating nasalance in Vietnamese is particularly
valuable for understanding cross-linguistic influences on
resonance, an area that remains underexplored. The find-
ings have practical implications for the clinical assessment
and diagnosis of resonance disorders in Vietnamese—
English bilingual speakers—a growing population in the
United States. Identifying nasalance characteristics in both

languages is essential for accurate evaluation and effective
intervention in bilingual contexts.

Method

Nasalance was measured in Vietnamese-English
bilingual adults using both Vietnamese and English speech
stimuli. Comparative data from monolingual Vietnamese
and monolingual English speakers were obtained from the
authors’ previous studies (Liu & Lee, 2021; D. M. Nguyen
et al., 2021). A power analysis based on prior data indi-
cated that a sample size of 16 participants per language
group would yield 80% statistical power. From a pool of
75 monolingual Vietnamese participants in the previous
study, a subset of 16 individuals (eight men, eight women)
was randomly selected for inclusion in the current study.
Simple random sampling, stratified by sex, was employed
to reduce selection bias and enhance group comparability.

To validate this sampling approach, an additional anal-
ysis was conducted using the full Vietnamese data set from
the original study. The results were consistent with those
obtained from the randomly selected subsample, supporting
the appropriateness of the sample size and selection approach.
Accordingly, an equal number of participants were adopted
for each language group in the current study. The bilingual
and monolingual data sets were directly comparable, as they
were collected using the same speech stimuli and measurement
procedures in both Vietnamese and English.

Participants

Sixteen Vietnamese—English bilingual adults (eight
men, eight women) were recruited from Vietnamese
communities in Texas. The mean age of participants
was 38.06 years (SD = 8.78). Inclusion criteria were: (a)
Vietnamese as their L1, (b) residence in an English-
speaking country for more than 10 years and self-
reported proficiency in English, and (c) age between 18
and 65 years. Exclusion criteria were: (a) self-reported
speech, resonance, or hearing disorders; (b) illnesses
affecting resonance (e.g., cough, cold, rhinitis, craniofacial
anomalies); or (c) birth and upbringing in the United States.
All bilingual participants held professional positions
(e.g., university professor or postdoctoral researcher)
after completing terminal degrees in English-speaking
countries. They had used English for an average of
13.15 years (SD = 3.31) in an English-speaking country
and demonstrated oral reading proficiency, as confirmed
by a native English-speaking research assistant. Most
participants spoke the southern Vietnamese dialect, with
three speaking the northern dialect and one speaking the
central dialect.
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Randomly selected data from 16 monolingual
Vietnamese speakers (eight men, eight women) were obtained
from the previous study (D. M. Nguyen et al., 2021). All
monolingual Vietnamese participants were university stu-
dents from a university in Mekong Delta, Vietnam (M =
23.44 years, SD = 2.85). They were born and raised in
Vietnam and spoke Southern Vietnamese dialect. For the
monolingual English group, nasalance data from 16 partici-
pants (eight men, eight women) were included from the pre-
vious study (Liu & Lee, 2021). All participants were univer-
sity students who were enrolled in Allied Health Sciences
programs (M = 28 years, SD = 6.1). They were born and
raised in Texas and speak with a Southern dialect. None of
the participants in any group reported a history of reso-
nance, neurological, respiratory, laryngeal, or hearing dis-
orders. Additionally, all participants reported no symptoms
of cold or nasal congestion on the day of testing.

Data Collection

Speech samples for Vietnamese-English bilingual
speakers were collected in a quiet university research labo-
ratory. Each participant completed the assessment individ-
ually in a single session. The session began with a brief
questionnaire to collect demographic information, which
gathered information on their background and language
experience. Nasalance was measured using a Nasometer
(Model 6500, PENTAX Medical). The researcher posi-
tioned the handset on each participant’s face, ensuring
that the plate was perpendicular to the facial plane. Par-
ticipants were instructed to maintain tight plate-to-
philtrum contact while holding the handset.

Nasalance scores for both groups of monolingual
speakers were obtained using the Kay PENTAX Nas-
ometer II (Model 6450, PENTAX Medical). The version
of the Nasometer used was the only difference in data col-
lection produced between the bilingual and monolingual
speaker groups. The Kay Pentax Nasometers have been
widely used in clinical settings around the world (Mayo &
Mayo, 2011). While nasalance values may vary across instru-
ments from different manufacturers (i.e., Nasometer vs.
NasalView), test-retest reliability within the same instrument
has been reported to be high (Bressmann, 2005). To ensure
consistency and accuracy, researchers followed the manufac-
turer’s instructions for headset placement, ensuring the separa-
tion plate was positioned between the nose and upper lip,
with firm contact against the philtrum and aligned perpendic-
ularly to the frontal plane. The equipment was also carefully
calibrated before each data collection session.

All participants were fully informed of the experimen-
tal procedure and were given a hard copy of the speech
stimuli (see Appendix B), with instructions to review the
pronunciation prior to testing. The Vietnamese-English

bilingual examiner first modeled each task (prolonged
vowels, syllable repetitions, and syllables) at a regular pitch
and loudness. Next, the participant read the stimuli at a
regular pitch and loudness. If errors occurred (e.g., cough-
ing or misreading), the speech sample was re-administered.
Nasalance scores were calculated using the Nasometer II
software installed on a laptop.

Speech Stimuli

For the bilingual group, participants produced three
prolonged vowels, /i/, /a/, and /u/, and 10 syllables formed
by combining the vowels /a/ and /i/ with five Vietnamese
consonants, /d, t, Lh, s, m/. They were then asked to read
three Vietnamese passages: an oral passage (0% nasal con-
sonants), an oral-nasal passage (14.5% nasal consonants),
and a nasal passage (46.3% nasal consonants), all adopted
from D. M. Nguyen et al. (2021). Instructions were given
in Vietnamese during the Vietnamese data collection. In
addition, the bilingual participants read three English pas-
sages: the Zoo Passage (0% nasal consonants), the Rainbow
Passage (11% nasal consonants), and Nasal Sentences (35%
nasal consonants; Kummer, 2020). Instructions were given
in English during the English data collection. These speech
stimuli are shown in Appendix B.

For the monolingual Vietnamese speakers, the speech
stimuli included three prolonged vowels and six syllables
formed by combining the vowels /a/ and /i/ with three
Vietnamese consonants, /Lh, s, m/. Participants also read the
same Vietnamese oral passage (0% nasal consonants), oral—
nasal passage (14.5%), and nasal passage (46.3%; D. M.
Nguyen et al., 2021). For the monolingual English speakers,
the speech stimuli included three prolonged vowels and six
syllables combining the vowels /a/ and /i/ with three English
consonants, /t, s, m/. They also read the Zoo Passage (0%
nasals), Rainbow Passage (11%), and Nasal Sentences
(35%; Liu & Lee, 2021).

Statistical Analysis

SPSS (Version 29.0; IBM, 2022) was used to con-
duct the statistical analyses. Means and standard deviations
of nasalance scores were calculated for all participants across
each type of speech stimulus (prolonged vowels, consonant—
vowel syllables, three Vietnamese passages, and three English
passages) within each language group (Vietnamese-English
bilinguals, Vietnamese monolinguals, and English monolin-
guals). Two-way mixed analyses of variance (ANOVAs) were
performed to examine the effects of speech stimulus type and
language group on the nasalance scores of three groups.
Additionally, a two-way repeated-measures ANOVA was per-
formed to examine the effects of vowel and consonant on
nasalance scores for syllables containing /d/, /t/, and /t" in the
Vietnamese—English bilingual group. When significant main
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effects or interaction effects were found, pairwise post hoc
comparisons with Bonferroni correction were conducted to
identify specific group differences.

Results
Nasalance Scores of Prolonged Vowels

Figure 1 presents the means and standard deviations
for the three prolonged vowels across three groups of speakers
(see also Appendix C). Both monolingual Vietnamese speakers
and bilingual speakers produced the highest nasalance scores
for the vowel /a/, followed by /i/, with /u/ showing the lowest
values. In contrast, monolingual English speakers produced
the highest values for the vowel /i/, slightly higher than /a/,
while /u/ remained the lowest across all groups.

The two-way mixed ANOVA revealed a significant
interaction effect between vowel type and language group,
F(3.58, 80.47) = 15.53, p < .001, partial n*> = .408. Signifi-
cant main effects were also observed for vowel type,
F(1.79, 80.47) = 98.78, p < .001, partial n° = .687, and
language group, F(2, 45) = 9.57, p < .001, partial n> = .298.
The partial eta squared (n°) is a measure of effect size in
ANOVA that indicates the proportion of variance in the
dependent variable explained by an independent variable
(Cohen, 2013). The partial > values of .01, .06, and .14 rep-
resent small, medium, and large effects, respectively. Based
on these criteria, both vowel type and language group, as
well as interaction, exhibited large effect sizes, indicating a
substantial influence on nasalance variation.

Post hoc comparisons showed that, in both Vietnamese—
English bilinguals and monolingual Vietnamese speakers, nasa-
lance scores for the vowel /a/ were significantly higher than
those for vowels /i/ and /u/ (p < .001), and scores for /i/ were
significantly higher than for /u/ (p = .003 for Vietnamese—
English bilinguals; p < .001 for Vietnamese monolinguals). In

contrast, monolingual English speakers showed significantly
higher nasalance scores for both /a/ and /i/ compared to /u/
(p = .027 for the /a/~/u/ comparison; p < .001 for the /i/~fu/
comparison), but there was no significant difference between
fa/ and /i/ in this group (p = .737).

Between-group comparisons revealed that Vietnamese—
English bilinguals produced significantly lower nasalance
scores than Vietnamese monolinguals for the vowels /a/ (p =
.036) and /i/ (p = .044), with no significant difference observed
for Au/ (p > .05). Both bilinguals and Vietnamese monolinguals
showed significantly higher nasalance scores for the vowel /a/
compared to English monolinguals (p < .001). No other pair-
wise comparisons reached statistical significance (p > .05).

Nasalance Scores of Vietnamese Syllable
Repetitions of /t"a/ and /t"i/ and English
Syllable Repetitions of /ta/ and /ti/

Figure 2 shows the means and standard deviations of
nasalance scores for syllable repetitions: /t"a/ and /t"i/ in
Vietnamese-English bilinguals and Vietnamese monolinguals
and /ta/ and /ti/ in English monolinguals (see also Appendix
C). Vietnamese monolinguals produced higher nasalance
scores for /t"a/ than for /{"i/, whereas English monolinguals
showed the opposite pattern, with higher scores for /ti/ than
for /ta/. In contrast, Vietnamese—English bilinguals exhibited
similar nasalance values between /t"a/ and /t"i/.

A two-way mixed ANOVA revealed a significant
interaction between speech stimulus and language group,
F2, 45) = 11.81, p < .001, partial n*> = .344, and a signifi-
cant main effect of language group, F(2, 45) = 9.51, p <
001, partial n> = .297. However, the main effect of speech
stimulus was not significant, F(1, 45) = 1.77, p = .190, par-
tial n* = .038. The effect size ranged from moderate to large.

Post hoc comparisons indicated that monolingual
Vietnamese speakers produced significantly higher nasalance

Figure 1. The nasalance scores of prolonged vowels in three language groups.
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Figure 2. The nasalance scores of syllable repetitions of /t"a/ and /t"i/ in Vietnamese—English speakers and Vietnamese speakers and /ta/

and /ti/ in English speakers.

100
90
80
70
60
50 p=.157
40

30 I
20
C fm
0
Vietnamese-English
speakers

Nasalance (%)

B Vietnamese /t"a/ and English /ta/

R
2
&
2
X

Vietnamese speakers

p=.005

-

RS
6%e%%

RRRRRA
I
96%6%6%%%
KRR
XXX

9595800508,
PRI

R

English speakers

B Vietnamese /t"i/ and English /ti/

score for /t"a/ than that for /t"/ (p < .001), while monolin-
gual English speakers produced higher scores for /ti/ than
for /ta/ (p = .005). No significant difference between /t"a/
and /t"i/ was observed for bilingual speakers (p = .157).
Across language groups, monolingual Vietnamese speakers
produced significantly higher nasalance scores for /t"a/ com-
pared to that of Vietnamese-English bilinguals and the
scores for /ta/ of English speakers (p < .001). Other pairwise
comparisons were not significant (p > .05).

Nasalance Scores of Syllable Repetitions of
/sal and /si/

Figure 3 displays the means and standard deviations
of nasalance scores for the syllable repetitions /sa/ and /si/
across the three groups of speakers (see also Appendix C).
Vietnamese monolinguals produced higher nasalance scores
for /sa/ than for /si/, whereas English monolinguals showed
the opposite trend, with higher scores for /si/ than for /sa/. In
contrast, bilingual speakers exhibited similar nasalance
values for both syllables.

A two-way mixed ANOVA showed a significant
interaction between speech stimulus and language group,
F(2, 45) = 12.63, p < .001, partial n? = .360, and a signifi-
cant main effect of language group, F(2, 45) = 7.06, p =
.002, partial n> = .239. However, the main effect of speech
stimulus was not significant, F(1, 45) = 1.85, p = .181,
partial n° = .039. The group and speech stimulus factors
as well as interaction were found to have moderate-to-
large effect sizes.

Post hoc comparisons indicated that monolingual
Vietnamese speakers produced a significantly higher nasa-
lance score for /sa/ compared to /si/ (p < .001), whereas
monolingual English speakers exhibited a significantly higher
nasalance score for /si/ than for /sa/ (p = .009). No signifi-
cant difference was found between /sa/ and /si/ for bilingual
speakers (p = .469). Additionally, monolingual Vietnamese
speakers produced significantly higher nasalance scores for
/sa/ than both bilingual (p = .003) and monolingual (p <
.001) English speakers. Other between-group comparisons
were not significant (p > .05).

Figure 3. The nasalance scores of syllable repetitions of /sa/ and /si/ in three language groups.
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Nasalance Scores of Syllable Repetitions of
/ma/ and /mi/

Figure 4 shows the means and standard deviations
of nasalance scores for syllable repetitions /ma/ and /mi/
across the three groups of speakers (see also Appendix C).
Both bilingual and monolingual English speakers pro-
duced higher nasalance scores for /mi/ than for /ma/. In
contrast, monolingual Vietnamese speakers produced simi-
lar nasalance values for both syllables.

A two-way mixed ANOVA revealed a significant
interaction between speech stimulus and language group,
F(2, 45) = 19.15, p < .001, partial 5> = .460, and a signifi-
cant main effect of speech stimulus, F(1, 45) = 77.75, p <
.001, partial n> = .633. However, the main effect of the
language group was not significant, F(2, 45) = 2.59, p =
.086, partial n> = .103. The group and speech stimulus
factors as well as interaction were found to have
moderate-to-large effect sizes.

Post hoc comparisons indicated that both bilingual
and monolingual English speakers produced significantly
higher nasalance score for /ma/ than that for /mi/ (p <
.001), while monolingual Vietnamese speakers showed no
significant difference between the two syllables (p = .731).
When comparing across language groups, both bilingual
(» = .019) and monolingual (p < .001) English speakers
had higher nasalance scores for /mi/ than monolingual
Vietnamese speakers. No other pairwise comparisons were
significant (p > .05).

Nasalance Scores of Vietnamese Passages

Figure 5 shows the means and standard deviations
of nasalance scores for three Vietnamese passages pro-
duced by Vietnamese-English bilingual speakers and
monolingual Vietnamese speakers (see also Appendix C).

Across all three passages, bilingual speakers produced lower
nasalance values than monolingual Vietnamese speakers.

A two-way mixed ANOVA revealed no significant
interaction between speech stimulus and language group,
F(1.88, 56.31) = 3.11, p = .055, partial n*> = .094. How-
ever, significant main effects were found for speech stimu-
lus, F(1.88, 56.31) = 1552.69, p < .001, partial n> = .981,
and language group, F(1, 30) = 7.41, p = .011, partial
n? = .198. The group and speech stimulus factors were
found to have large effect sizes.

Post hoc comparisons indicated that for both groups,
nasalance score increased progressively across the three pas-
sages: The oral passage had significantly lower nasalance
scores than the oral-nasal passage, which in turn had lower
nasalance than the nasal passage (p < .001). Additionally,
for all three passages, Vietnamese-English bilingual speakers
produced significantly lower nasalance scores compared to
monolingual Vietnamese speakers (p = .011).

Nasalance Scores of English Passages

Figure 6 presents the means and standard deviations
of nasalance scores for three English passages produced
by Vietnamese—English bilingual speakers and monolin-
gual English speakers (see also Appendix C). The nasa-
lance scores for the Zoo Passage, Rainbow Passage, and
Nasal Sentences were similar across the two groups.

A two-way mixed ANOVA showed no significant
interaction between speech stimulus and language group,
F(1.68, 50.24) = 2.24, p = .125, partial > = .069, and no
significant main effect of language group, F(1, 30) = 2.21,
p = .147, partial n* = .069. However, the main effect of
speech stimulus was significant, F(1.68, 50.24) = 1418.25,
p < .001, partial n> = .979. The group and speech stimulus
factors were found to have moderate-to-large effect sizes.

Figure 4. The nasalance scores of syllable repetitions of /ma/ and /mi/ in three language groups.
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Figure 5. The nasalance scores of Viethamese passages in Vietnamese—English speakers and Viethamese speakers.
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Post hoc comparisons revealed a consistent pattern
across both groups: the Zoo Passage had the lowest nasa-
lance scores, followed by the Rainbow Passage, and the
highest scores observed for the Nasal Sentences (p < .001).
No significant differences in nasalance scores were found
between bilingual and monolingual English speakers
across any of the three passages (p = .147).

Nasalance Scores of Syllable Repetitions
With Vietnamese Stop Consonants /d, t, t"/

In addition to comparing the three groups, nasalance
values of the three Vietnamese stop consonants were further
examined. Figure 7 shows the means and standard devia-
tions of nasalance scores for the syllable repetitions contain-
ing the three Vietnamese stop consonants /d, t, 1%/ produced
by Vietnamese-English bilingual speakers (also see Appendix
C). Nasalance values were comparable across high and low
vowel contexts across all three consonants.

A two-way repeated-measures ANOVA revealed no
significant interaction between vowel type and speech
stimulus, F(1.32, 19.74) = 2.56, p = .118, partial n2 =
.146. Neither the main effect of vowel type, F(1, 19.74) =

0.40, p = .535, partial n> = .026, nor the main effect of
speech stimulus, F(1.30, 19.74) = 1.39, p = .263, partial
n> = .085, reached significance. The group and speech

stimulus factors were found to have moderate effect sizes.

Discussion

The current study tested two hypotheses correspond-
ing to its primary aims. For Aim 1, it was hypothesized
that nasalance scores for the high vowel /i/ would be higher
than those for the low vowel /a/. For Aim 2, it was hypothe-
sized that the nasalance scores of bilingual speakers would
be lower than those of monolingual Vietnamese speakers.
To evaluate these hypotheses, statistically significant effects
were observed for both the stimulus and group factors, each
associated with large effect sizes. Partial > values range
from .198 for the group factor to .687 for the stimulus fac-
tor, indicating that the independent variables in our study
had a substantial and practically meaningful impact on
nasalance variation. To our knowledge, this is the first
study to examine nasalance in Vietnamese—English bilin-
guals residing in the United States, where more than 1.4
million people speak Vietnamese at home (Dietrich &

Figure 6. The nasalance scores of English passages in Vietnamese—English speakers and English speakers.
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Figure 7. The nasalance scores of syllable repetitions, including three Vietnamese stop consonants /t", t, d/ in Vietnamese—English speakers.
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Hernandez, 2019). These findings contribute to a better
understanding of nasalance characteristics in speakers
with Vietnamese language backgrounds.

Maintenance of L1 Nasalance Patterns in
Bilingual Speakers

The current study hypothesized that Vietnamese—
English bilingual speakers would produce higher nasalance
scores for /i/ than /a/, mirroring the pattern observed in
native English speakers, due to their extensive exposure to
English. Contrary to this hypothesis, we found that
Vietnamese-English bilingual speakers exhibited higher
nasalance scores for /a/ compared to /i/ and /u/ for prolonged
vowels. This pattern, previously reported in D. M. Nguyen
et al. (2021), appears to be characteristic of Vietnamese. This
finding contrasts with nasalance patterns observed not
only in English but also in most other languages, where
higher vowels such as /i/ typically yield higher nasalance
scores (Alfwaress et al., 2022; Awan et al., 2011; Barbier
et al., 2025; Blanton et al., 2015; Gildersleeve-Neumann &
Dalston, 2001; Ha & Cho, 2015; Kim et al., 2016; Lewis
et al., 2000; Sampaio-Teixeira et al., 2019; Sarac et al., 2011;
Sudarshan Reddy et al., 2012; Thorp et al., 2013; Unal-
Logacev et al., 2020). Prior studies have attributed elevated
nasalance scores in high vowels to increased oral resistance
and greater transpalatal sound transmission during high
vowel production (Gildersleeve-Neumann & Dalston, 2001;
Kuehn & Moon, 1998).

The difference in nasalance value across dialects
within a language has often been attributed to tongue posi-
tion across vowels, suggesting that a smaller oral opening
for the high vowel /i/ reduces oral energy and results in higher
nasalance values (Awan et al., 2011). Similarly, Kummer
(2008) noted that dialect-related nasalance variation is

primarily vowel-driven. These researchers highlight that
tongue position plays a critical role in shaping nasalance pat-
terns. Although tongue position for a given vowel may vary
across languages, the formant values of shared vowels such
as /i/ are generally comparable cross-linguistically. That is,
the F1 value of Vietnamese /i/ is expected to resemble that of
English /i/, rather than that of a lower vowel /a/. Consistent
with English findings (Hillenbrand et al., 1995), Emerich
(2012) reported that the F1 value for Vietnamese vowel /a/ is
higher (600 Hz) than that for Vietnamese vowel /i/ (355 Hz).
Yet, in Vietnamese, nasalance values were significantly
higher for /a/ than for /i/. This reversed pattern suggests that
nasalance differences may not be explained by tongue height
alone. Instead, we propose that the higher nasalance
observed for low vowels in Vietnamese may be associated
with incomplete velopharyngeal closure. Earlier studies
(Matsuya et al., 1974; Moll, 1962) have shown that Japanese
and English speakers often produced low vowels, particu-
larly /a/ or /a/, with incomplete velopharyngeal closure.
Engwall et al. (2006) also documented individual differences
in velopharyngeal closure among French speakers, with
some lowering the velum even for oral vowels. Similarly,
vowels and low-pressure phonemes such as /w/ and /j/ may
be produced with velar lowering while still being perceived
as oral (Hashemi Hosseninabad et al., 2019).

Liu and Lee (2021) argued that tongue height or
oral opening may not be the primary contributing factor
to nasalance differences between languages, especially
between tone languages (e.g., Chinese) and nontone lan-
guages (e.g., English). They observed cross-linguistic dif-
ferences in nasalance even though the front vowel /i/ was
produced with comparable articulation. A similar explana-
tion may also apply to Vietnamese.

Nonetheless, the role of tongue position warrants
further investigation in Vietnamese. The current study did
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not examine formant frequency values across the three
groups, and prior work has shown discrepancies in
Vietnamese data. For example, Emerich (2012) reported an
average F1 of 600 Hz for Vietnamese /a/, whereas Lee and
Nguyen-Phuoc (2024) found substantially higher F1 values:
approximately 800 Hz for Vietnamese male speakers and
1020 Hz for female speakers. These values were similar to or
even higher than those observed in English speakers (768 Hz
for men; 936 Hz for women). In summary, we propose that
the elevated nasalance values of Vietnamese prolonged
vowels, especially /a/, may be associated with incomplete velo-
pharyngeal closure. Because the Nasometer does not directly
measure velopharyngeal function, future studies should inte-
grate nasalance assessment with nasopharyngoscopy to evalu-
ate velopharyngeal opening, as well as spectrographic analysis
of vowel formants to examine tongue positioning. Such inte-
gration would provide a more comprehensive understanding
of the interplay between velopharyngeal opening, tongue posi-
tion, and nasalance.

Interestingly, this distinct vowel effect was observed
only in the prolonged vowel context, but not in syllables
produced by bilingual speakers. The presence of L1 effects
exclusively in prolonged vowels may be due to the mini-
mal articulatory complexity of these stimuli. Eshghi et al.
(2017) noted that velopharyngeal closure is likely influ-
enced by oral air pressure generated by adjacent oral stops
in CV (C = consonant; V = vowel) or VCV syllables.
These findings suggest that L1 phonetic patterns are main-
tained in isolated and simple speech tasks, whereas L2
influence may emerge more prominently in connected or
consonant-rich speech. The bilingual speakers in the cur-
rent study had lived in the United States for an extended
period and were proficient in English. During syllable rep-
etitions, their extensive exposure to English may have
altered velopharyngeal closure dynamics and coarticula-
tory effects, leading to patterns that differ from those of
Vietnamese monolinguals. These findings suggest that with
extensive L2 exposure, velopharyngeal behavior may
begin to reflect L2 speech patterns. The potential influence
of L2 on L1 resonance patterns will be discussed further
in the following section.

Influence of L2 on Nasalance in Vietnamese—
English Bilingual Speakers

The current study hypothesized that the nasalance
scores of bilingual speakers would produce lower nasa-
lance values than those of monolingual Vietnamese
speakers, due to extended exposure to English. Consistent
with the hypothesis, we found that their nasalance values
were significantly lower than those of Vietnamese for the
prolonged vowels /a/ and /i/, syllables with /a/ vowel con-
text, and all three Vietnamese passages. Their nasalance

patterns closely resembled those of English monolinguals
across all speech stimuli, except for the vowel /a/, indicating
a possible influence of L2 (English) on L1 (Vietnamese) res-
onance characteristics.

This observation aligns partially with the findings of
Pua et al. (2019), who reported L2 influence on L1 nasa-
lance in Mandarin—English bilinguals. However, while
Pua et al. observed lower nasalance scores for the oral
passage but higher nasalance scores for the oronasal and
nasal passages in bilinguals compared to Mandarin monolin-
guals, the current study found consistently lower nasalance
values across all three passages in Vietnamese—English
bilinguals. This divergence may be due to differences in
English proficiency and the longer exposure to English
among the participants in the current study, whereas partic-
ipants in Pua et al.’s study had a wider range of English
proficiency (0%-85%).

These findings are consistent with research on
Spanish—English bilinguals, which suggests that greater
exposure to English and increased L2 dominance are asso-
ciated with L2-to-L1 influence (Doetzer, 2008; Perry
et al., 2019). Collectively, these findings support the
notion that the extent of L2 exposure and language profi-
ciency plays a critical role in shaping L1 resonance pat-
terns in bilingual individuals. The bilingual speakers in
this study may exhibit behavioral adaptations in speech
motor control, potentially influenced by the dominant lan-
guage used in their daily lives.

Although nasalance scores from syllable repetitions
in bilingual speakers did not clearly reflect either L1 or L2
language patterns, these patterns may still be interpreted
as evidence of L2 influence. When Vietnamese-English
bilingual speakers produced syllable repetitions, their
extensive exposure to English may alter the degree of velo-
pharyngeal closure, resulting in patterns that differ from
those of monolingual Vietnamese. However, because the
syllable stimuli lacked English-specific linguistic features,
their nasalance values did not closely resemble those of
monolingual English speakers either. These nasalance pat-
terns parallel findings in other domains of bilingual speech
production. For example, a study on French-English
bilinguals has shown that their VOT values fall between
the values for French and English, rather than aligning
fully with either language (Caramazza et al., 1973).

An additional cross-linguistic L2 effect was observed
in nasal syllables: Bilinguals demonstrated higher nasa-
lance values for /mi/, resembling the pattern of English
monolinguals and diverging from the neutral pattern seen
in Vietnamese monolinguals. These findings suggest that
L2 influence may be pronounced and more readily observ-
able in contexts where L1 effects are minimal. They also
underscore the dynamic and context-dependent nature of
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bilingual speech behavior, in which phonetic characteristics
may shift based on linguistic input and task complexity.

Based on our findings, we propose that differences
in velopharyngeal valve activity may vary across speakers
of different language backgrounds. While phonemes are
traditionally characterized as either [+nasal] or [—nasal],
implying a binary operation of the velopharyngeal mecha-
nism, this dichotomous framework may oversimplify the
underlying physiology, and the function of the velopha-
ryngeal mechanism may be more complex than this binary
framework suggests (Kuehn & Moon, 1998). That is,
although velopharyngeal function typically involves clo-
sure during the production of oral sounds and opening for
nasal sounds, the degree of closure may be modulated by
their linguistic experience. Bilingual speakers, in particular,
may differ from monolinguals in the timing, tightness, or
positioning of the velopharyngeal valve even when produc-
ing the same speech samples. For example, English and
Vietnamese differ not only in their phoneme inventories but
also in syllable structure and prosodic characteristics. Sub-
stantial exposure to English, the dominant ambient lan-
guage for our bilingual participants, may influence their
velopharyngeal coarticulatory patterns, thereby affecting
nasalance values during passage reading. These physiologi-
cal adaptations to ambient language experience may con-
tribute to the cross-linguistic differences in nasalance
observed in this and other studies. To further investigate
these mechanisms, future studies employing nasopharyngo-
scopy and magnetic resonance imaging are warranted to
examine how linguistic experience shapes velopharyngeal
coarticulation patterns.

It should be noted that the cross-linguistic nasalance
differences cannot be attributed solely to anatomical vari-
ation, as both bilingual and monolingual Vietnamese
speakers share similar anatomical structures. If anatomy
were the only factor accounting for cross-linguistic differ-
ences, Vietnamese—English bilinguals would be expected to
exhibit nasalance profiles similar to those of Vietnamese
monolinguals. However, we observed the opposite pattern:
The nasalance profiles of Vietnamese—English bilinguals more
closely resembled those of English monolinguals than those of
Vietnamese monolinguals. Finally, one might speculate on the
potential influence of the French language on Vietnamese
nasalance values. Vietnam’s historical connection to the
French is well documented, as the country was under colonial
rule for more than 6 decades (Taylor, 2013). French influence
remains evident in various aspects of Vietnamese society,
including the lexicon, writing system, education, and culture
(Marr, 1981). While research on nasalance in the French lan-
guage is limited, Rochet et al. (1996) examined nasalance
values in adult speakers of Western Canadian English and
French. Their findings, which did not include statistical analy-
ses, showed mixed results: The nasalance score for the English

Zoo Passage was lower than its French counterpart,
whereas the English Rainbow and Nasal passages were
associated with higher nasalance scores than the corre-
sponding French passages. Given the limited research, it
remains unclear whether French has influenced Vietnamese
resonance. Nevertheless, because French includes phonemic
nasal vowels, the potential influence of French nasal vowels,
especially /a/, on Vietnamese vowel production warrants fur-
ther empirical investigation.

Clinical Implications

Clinically, these results carry important implications.
Nasality rating scales developed for English-speaking pop-
ulations (e.g., CAPS-A Americleft Modification; CAPS-A)
suggest that mild hypernasality occurs with closed vowels
like /u/ and /i/, while moderate hypernasality is observed
with both open vowels (e.g., /a/) and closed vowels (John
et al., 2006). Vowel-based hypernasality rating scales
developed for English speakers may not be directly appli-
cable to Vietnamese or Vietnamese-English speakers due
to language-specific vowel effects. Given the measurable
influence of English exposure on nasalance, clinicians
should carefully consider a client’s language background
when interpreting nasometry results. Additionally, norma-
tive data derived from monolingual speakers should not
be rigidly applied to bilingual individuals. Instead, clinical
decisions should be guided by a holistic approach—one
that integrates the client’s speech and language history,
speech characteristics, and quantitative assessments.

Conclusions and Future Directions

In the bilingualism and L2 acquisition literature, the
influence of L1 on L2—and vice versa—has been widely
documented across multiple domains (Caramazza et al.,
1973; Chang, 2012; Flege & Eefting, 1987a, 1987b; MacKay
et al., 2001; Pallier et al., 2003; Sancier & Fowler, 1997).
This study provides additional evidence of cross-linguistic
influence on nasalance in Vietnamese-English bilingual
speakers. The unique vowel effect observed in monolingual
Vietnamese speakers was also present in bilinguals, though
modulated by exposure to English (L2). These findings sug-
gest that resonance, like segmental features, is susceptible to
cross-linguistic interaction.

In addition to incorporating nasopharyngoscopy
and spectrographic analysis and investigating potential
French influence on Vietnamese nasalance, a couple of
other important considerations should be addressed in
future research on this topic. First, the current study did
not include all possible syllable types in Vietnamese and
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English. To more comprehensively examine the influence
of English on Vietnamese, future studies may benefit from
including additional syllable types, particularly those con-
taining phonemes that are specific to English (e.g., aspi-
rated bilabial plosive). Furthermore, while the Vietnamese
language dominantly consists of open syllables, English is
composed of frequent closed syllables. The effect of closed
syllables on nasalance was not investigated in the current
study. The inclusion of such stimuli might provide further
insight into L2 effects on nasalance patterns.

Second, the present study compared the English nasa-
lance values of Vietnamese-English bilingual speakers with
those of monolingual English speakers who speak a Southern
dialect. While Awan et al. (2011) reported that English
speakers with Southern dialects tend to exhibit higher nasalance
scores than those with Northern dialects, this finding contrasts
with Seaver et al. (1991), who reported that Mid-Atlantic
speakers had significantly higher nasalance scores than their
Southern counterparts. These conflicting findings suggest that
the nasalance values produced by Vietnamese-English bilin-
guals might yield different statistical outcomes if compared to
monolingual English speakers of other regional dialects. Future
studies should consider including multiple English dialect
groups to better understand how dialectal variation may inter-
act with bilingualism and cross-linguistic influence.

Ethics Statement

The current study was approved by the institutional
review board of Texas Tech University Health Sciences
Center (IRB# FY2024-221). Consents were obtained from
participants before the study was conducted.

Data Availability Statement

The data sets generated and analyzed during the
current study are available from the corresponding author
upon reasonable request.

Acknowledgments

This research was conducted without a specific grant
from funding agencies in the public, commercial, or non-
profit sectors.

References

Alfwaress, F., Kummer, A. W., & Weinrich, B. (2022). Nasalance
scores for normal speakers of American English obtained by
the Nasometer II using the MacKay-Kummer SNAP-R Test.

The Cleft Palate Craniofacial Journal, 59(6), 765-773. https:/
doi.org/10.1177/10556656211025406

Anderson, R. T. (1996). Nasometric values for normal Spanish-
speaking females: A preliminary report. The Cleft Palate Cra-
niofacial Journal, 33(4), 333-336. https://doi.org/10.1597/1545-
1569_1996_033_0333_nvfnss_2.3.co_2

Awan, S. N., Bressmann, T., Poburka, B., Roy, N., Sharp, H., &
Watts, C. (2015). Dialectical effects on nasalance: A multicen-
ter, cross-continental study. Journal of Speech, Language, and
Hearing Research, 58(1), 69-77. https://doi.org/10.1044/2014_
JSLHR-S-14-0077

Awan, S. N., Omlor, K., & Watts, C. R. (2011). Effects of com-
puter system and vowel loading on measures of nasalance.
Journal of Speech, Language, and Hearing Research, 54(5),
1284-1294. https://doi.org/10.1044/1092-4388(2011/10-0201)

Barbier, H., Redouloux, L., Chapuis-Vandenbogaerde, C.,
Picard, A., Amelot, A., Fougeron, C., Sanquer, E., & Kadlub,
N. (2025). Normative data on nasalance scores for French
speaking children. Journal of Stomatology, Oral and Maxillofacial
Surgery, 126(3), Article 102089. https://doi.org/10.1016/j. jormas.2024.
102089

Blanton, A., Watterson, T., & Lewis, K. (2015). The differential
influence of vowels and palatal covering on nasalance scores.
The Cleft Palate Craniofacial Journal, 52(1), 82-87. https://
doi.org/10.1597/13-092

Bressmann, T. (2005). Comparison of nasalance scores obtained
with the nasometer, the NasalView, and the OroNasal system.
The Cleft Palate Craniofacial Journal, 42(4), 423-433. https://
doi.org/10.1597/03-029.1

Brunnegard, K., Lohmander, A., & van Doorn, J. (2012). Compar-
ison between perceptual assessments of nasality and nasalance
scores. International Journal of Language & Communication
Disorders, 47(5), 556-566. https://doi.org/10.1111/j.1460-6984.
2012.00165.x

Brunnegard, K., & van Doorn, J. (2009). Normative data on nasa-
lance scores for Swedish as measured on the nasometer: Influ-
ence of dialect, gender, and age. Clinical Linguistics & Phonet-
ics, 23(1), 58-69. https://doi.org/10.1080/02699200802491074

Caramazza, A., Yeni-Komshian, G. H., Zurif, E. B., & Carbone,
E. (1973). The acquisition of a new phonological contrast:
The case of stop consonants in French-English bilinguals.
The Journal of the Acoustical Society of America, 54(2), 421—
428. https://doi.org/10.1121/1.1913594

Chang, C. B. (2012). Rapid and multifaceted effects of second-
language learning on first-language speech production. Jour-
nal of Phonetics, 40(2), 249-268. https://doi.org/10.1016/j.
wocn.2011.10.007

Chatterjee, 1., Bhatt, S., Kumari, K., Raj, D., & Saxena, V.
(2020). Influence of Khasi language on nasal and oral pas-
sages in English: A nasometric study. Bengal Journal of Oto-
laryngology and Head Neck Surgery, 28(1), 17-22. https://doi.
org/10.47210/bjohns.2020.v28i1.22

Cho, T., Whalen, D. H., & Docherty, G. (2019). Voice onset time
and beyond: Exploring laryngeal contrast in 19 languages.
Journal of Phonetics, 72, 52-65. https://doi.org/10.1016/j.wocn.
2018.11.002

Cohen, J. (2013). Statistical power analysis for the behavioral sci-
ences. Routledge. https://doi.org/10.4324/9780203771587

Dalston, R. M., Neiman, G. S., & Gonzalez-Landa, G. (1993).
Nasometric sensitivity and specificity: A cross-dialect and cross-
culture study. The Cleft Palate Craniofacial Journal, 30(3), 285-291.
https://doi.org/10.1597/1545-1569_1993_030_0285_nsasac_2.3.co_2

Dalston, R. M., Warren, D. W., & Dalston, E. T. (1991). Use of
nasometry as a diagnostic tool for identifying patients with

Lee et al.: Nasalance in Vietnamese—English Bilinguals 91

Downloaded from: https://pubs.asha.org Texas Tech Health Sciences Center on 04/20/2026, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions


https://doi.org/10.1177/10556656211025406
https://doi.org/10.1177/10556656211025406
https://doi.org/10.1597/1545-1569_1996_033_0333_nvfnss_2.3.co_2
https://doi.org/10.1597/1545-1569_1996_033_0333_nvfnss_2.3.co_2
https://doi.org/10.1044/2014_JSLHR-S-14-0077
https://doi.org/10.1044/2014_JSLHR-S-14-0077
https://doi.org/10.1044/1092-4388(2011/10-0201)
https://doi.org/10.1016/j.jormas.2024.102089
https://doi.org/10.1016/j.jormas.2024.102089
https://doi.org/10.1597/13-092
https://doi.org/10.1597/13-092
https://doi.org/10.1597/03-029.1
https://doi.org/10.1597/03-029.1
https://doi.org/10.1111/j.1460-6984.2012.00165.x
https://doi.org/10.1111/j.1460-6984.2012.00165.x
https://doi.org/10.1080/02699200802491074
https://doi.org/10.1121/1.1913594
https://doi.org/10.1016/j.wocn.2011.10.007
https://doi.org/10.1016/j.wocn.2011.10.007
https://doi.org/10.47210/bjohns.2020.v28i1.22
https://doi.org/10.47210/bjohns.2020.v28i1.22
https://doi.org/10.1016/j.wocn.2018.11.002
https://doi.org/10.1016/j.wocn.2018.11.002
https://doi.org/10.4324/9780203771587
https://doi.org/10.1597/1545-1569_1993_030_0285_nsasac_2.3.co_2

velopharyngeal impairment. The Cleft Palate Craniofacial
Journal, 28(2), 184-189. https://doi.org/10.1597/1545-1569_1991 _
028_0184_uonaad_2.3.co_2

D’haeseleer, E., Bettens, K., De Mets, S., De Moor, V., & Van
Lierde, K. (2015). Normative data and dialectical effects on
nasalance in Flemish adults. Folia Phoniatrica et Logopaedica,
67(1), 42-48. https://doi.org/10.1159/000374110

Dietrich, S., & Hernandez, E. (2019). Language use in the United
States: 2019. U.S. Census Bureau. Retrieved May 24, 2024,
from https://www.census.gov/library/publications/2022/acs/acs-
50.html

Doetzer, R. V. (2008). Nasometric assessment of Spanish / English
bilingual speakers [Master’s thesis]. University of Maryland.

Poan T. T. (2003). Ngit dm tiéng Viét [Vietnamese phonetics].
Vietnam National University, Hanoi.

Emerich, G. (2012). The Vietnamese vowel system [Unpublished doc-
toral dissertation]. University of Pennsylvania.

Engwall, O., Delvaux, V., & Metens, T. (2006). Interspeaker vari-
ation in the articulation of nasal vowels. Proceedings of the
7th ISSP, 3-10. http://issp2006.cefala.org/cdrom/pdfversion/02-
engwall2.pdf [PDF]

Eshghi, M., Vallino, L. D., Baylis, A. L., Preisser, J. S., & Zajac,
D. J. (2017). Velopharyngeal status of stop consonants and
vowels produced by young children with and without repaired
cleft palate at 12, 14, and 18 months of age: A preliminary anal-
ysis. Journal of Speech, Language, and Hearing Research, 60(6),
1467-1476. https://doi.org/10.1044/2016_JSLHR-S-16-0259

Flege, J. E., & Eefting, W. (1987a). Cross-language switching in
stop consonant perception and production by Dutch speakers
of English. Speech Communication, 6(3), 185-202. https://doi.
org/10.1016/0167-6393(87)90025-2

Flege, J. E., & Eefting, W. (1987b). Production and perception
of English stops by native Spanish speakers. Journal of Phonetics,
15(1), 67-83. https://doi.org/10.1016/S0095-4470(19)30538-8

Gildersleeve-Neumann, C. E., & Dalston, R. M. (2001). Nasalance
scores in noncleft individuals: Why not zero? The Cleft Palate
Craniofacial Journal, 38(2), 106-111. https://doi.org/10.1597/
1545-1569_2001_038_0106_nsiniw_2.0.co_2

Ha, S., & Cho, S.-H. (2015). Nasalance scores for normal Korean-
speaking adults and children: Effects of age, vowel context, and
stimulus length. International Journal of Pediatric Otorhinolaryngol-
0gy, 79(8), 1235-1239. https://doi.org/10.1016/j.ijpor.2015.05.019

Hardin, M. A., Van Demark, D. R., Morris, H. L., & Payne,
M. M. (1992). Correspondence between nasalance scores and
listener judgments of hypernasality and hyponasality. The
Cleft Palate Craniofacial Journal, 29(4), 346-351. https://doi.
org/10.1597/1545-1569_1992_029_0346_cbnsal_2.3.co_2

Hashemi Hosseninabad, H., Oren, L., Kummer, A. W., & Taite,
W. (2019). Studying the rate of velar elevation across differ-
ent vowel contexts in normal speech using high speed nasophar-
yngoscopy. The Journal of the Acoustical Society of America,
145(Suppl. 3), Article 1933. https://doi.org/10.1121/1.5102042

Hillenbrand, J., Getty, L. A., Clark, M. J., & Wheeler, K. (1995).
Acoustic characteristics of American English vowels. The Journal
of the Acoustical Society of America, 97(5), 3099-3111. https://doi.
org/10.1121/1.411872

Hirano, M., Takeuchi, Y., & Hiroto, I. (1966). Intranasal sound
pressure during utterance of speech sounds. Folia Phoniatrica,
18(5), 369-381. https://doi.org/10.1159/000263113

Hoang, T. C. (2004). Phuong Ngit Hoc Tiéng Viét [Vietnamese
dialectology]. Vietnam National University, Hanoi.

Ibrahim, H. M., Reilly, S., & Kilpatrick, N. (2012). Normative
nasalance scores for the Malay language. The Cleft Palate
Craniofacial Journal, 49(5), 61-63. https://doi.org/10.1597/11-001

John, A., Sell, D., Sweeney, T., Harding-Bell, A., & Williams, A.
(2006). The cleft audit protocol for speech—augmented: A validated
and reliable measure for auditing cleft speech. The Cleft Palate Cra-
niofacial Journal, 43(3), 272-288. https://doi.org/10.1597/04-141.1

Kalyani, M., Sinha, A. K., Kumar, H., Hota, B. P., & Das, L.
(2016). Influence of Mizo language on nasal and oral passage
in English: A nasometric study. Asia Pacific Journal of Research, 1.

Kim, H.-K., Yu, X., Cao, Y., Liu, X., & Huang, Z.-M. (2016).
Dialectal and gender differences in nasalance for a Mandarin
population. Clinical Linguistics & Phonetics, 30(2), 119-130.
https://doi.org/10.3109/02699206.2015.1116111

Kirby, J. P. (2011). Vietnamese (Hanoi Vietnamese). Journal of
the International Phonetic Association, 41(3), 381-392. https://
doi.org/10.1017/S0025100311000181

Kirby, J. P. (2018). Onset pitch perturbations and the cross-
linguistic implementation of voicing: Evidence from tonal and
non-tonal languages. Journal of Phonetics, 71, 326-354.
https://doi.org/10.1016/j.wocn.2018.09.009

Kuehn, D. P., & Moon, J. B. (1998). Velopharyngeal closure
force and levator veli palatini activation levels in varying pho-
netic contexts. Journal of Speech, Language, and Hearing
Research, 41(1), 51-62. https://doi.org/10.1044/jslhr.4101.51

Kummer, A. W. (2008). Cleft palate and craniofacial anomalies:
Effects on speech and resonance (2nd ed.). Delmar Cengage
Learning.

Kummer, A. W. (2020). Cleft palate and craniofacial conditions: A
comprehensive guide to clinical management (4th ed.). Jones &
Bartlett Learning.

Li, T. B. L., Phan, T. H. X., & Nguyén, T. T. N. (2011). Tiéng
Viét va tiéng Viét thuc hanh [Vietnamese and Vietnamese in
use]. Hanoi National University of Education.

Lee, S. A. S, Nguyen Phuoc, T. M., Truong Thi, N. Q., Dang
Thi, H. T., Ho Thi, L. M., & Ha, N. C. (2024). Phonological
acquisition in Vietnamese-speaking children with central dia-
lect. Speech, Language, and Hearing, 27(2), 87-103. https:/
doi.org/10.1080/2050571X.2023.2289252

Lee, S. A. S., & Nguyen-Phuoc, M. T. (2024). Vietnamese vowels
in Vietnamese children and adults [Paper presentation]. The
3rd International Ear and Audiology Scientific Conference,
June 15th, Da Lat, Vietnam.

Lewis, K. E., Watterson, T., & Quint, T. (2000). The effect of
vowels on nasalance scores. The Cleft Palate Craniofacial
Journal, 37(6), 584-589. https://doi.org/10.1597/1545-1569_2000_
037_0584 teovon_2.0.co_2

Liu, Y., & Lee, S. A. S. (2021). English nasalance values of Chinese
learners of English. Folia Phoniatrica et Logopaedica, 73(5),
422-431. https://doi.org/10.1159/000510940

Liu, Y., Lee, S. A. S., & Chen, W. (2022). The correlation
between perceptual ratings and nasalance scores in resonance
disorders: A systematic review. Journal of Speech, Language,
and Hearing Research, 65(6), 2215-2234. https://doi.org/10.
1044/2022_JSLHR-21-00588

Luyten, A., D’haeseleer, E., Hodges, A., Galiwango, G., Budolfsen, T.,
Vermeersch, H., & Van Lierde, K. (2012). Normative nasalance
data in Ugandan English-speaking children. Folia Phoniatrica et
Logopaedica, 64(3), 131-136. https://doi.org/10.1159/000338235

MacKay, 1. R., Meador, D., & Flege, J. E. (2001). The identifica-
tion of English consonants by native speakers of Italian. Phone-
tica, 58(1-2), 103-125. https://doi.org/10.1159/000028490

Marr, D. G. (1981). Vietnamese Tradition on Trial, 1920-1945.
University of California Press

Matsuya, T., Miyazaki, T., & Yamaoka, M. (1974). Fiberscopic
examination of velopharyngeal closure in normal individuals.
The Cleft Palate Journal, 11(0), 286-291.

92 Journal of Speech, Language, and Hearing Research e Vol. 69 e 79-96 ¢ January 2026

Downloaded from: https://pubs.asha.org Texas Tech Health Sciences Center on 04/20/2026, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions


https://doi.org/10.1597/1545-1569_1991_028_0184_uonaad_2.3.co_2
https://doi.org/10.1597/1545-1569_1991_028_0184_uonaad_2.3.co_2
https://doi.org/10.1159/000374110
https://www.census.gov/library/publications/2022/acs/acs-50.html
https://www.census.gov/library/publications/2022/acs/acs-50.html
http://issp2006.cefala.org/cdrom/pdfversion/02-engwall2.pdf
http://issp2006.cefala.org/cdrom/pdfversion/02-engwall2.pdf
https://doi.org/10.1044/2016_JSLHR-S-16-0259
https://doi.org/10.1016/0167-6393(87)90025-2
https://doi.org/10.1016/0167-6393(87)90025-2
https://doi.org/10.1016/S0095-4470(19)30538-8
https://doi.org/10.1597/1545-1569_2001_038_0106_nsiniw_2.0.co_2
https://doi.org/10.1597/1545-1569_2001_038_0106_nsiniw_2.0.co_2
https://doi.org/10.1016/j.ijporl.2015.05.019
https://doi.org/10.1597/1545-1569_1992_029_0346_cbnsal_2.3.co_2
https://doi.org/10.1597/1545-1569_1992_029_0346_cbnsal_2.3.co_2
https://doi.org/10.1121/1.5102042
https://doi.org/10.1121/1.411872
https://doi.org/10.1121/1.411872
https://doi.org/10.1159/000263113
https://doi.org/10.1597/11-001
https://doi.org/10.1597/04-141.1
https://doi.org/10.3109/02699206.2015.1116111
https://doi.org/10.1017/S0025100311000181
https://doi.org/10.1017/S0025100311000181
https://doi.org/10.1016/j.wocn.2018.09.009
https://doi.org/10.1044/jslhr.4101.51
https://doi.org/10.1080/2050571X.2023.2289252
https://doi.org/10.1080/2050571X.2023.2289252
https://doi.org/10.1597/1545-1569_2000_037_0584_teovon_2.0.co_2
https://doi.org/10.1597/1545-1569_2000_037_0584_teovon_2.0.co_2
https://doi.org/10.1159/000510940
https://doi.org/10.1044/2022_JSLHR-21-00588
https://doi.org/10.1044/2022_JSLHR-21-00588
https://doi.org/10.1159/000338235
https://doi.org/10.1159/000028490

Mayo, C. M., & Mayo, R. (2011). Normative nasalance values
across languages. Echo, 6(1), 22-32. https://libres.uncg.edu/ir/
uncg/f/R_Mayo_Normative_2011.pdf [PDF]

Moll, K. L. (1962). Velopharyngeal closure on vowels. Journal of

Speech and Hearing Research, 5(1), 30-37. https://doi.org/10.
1044/jshr.0501.30

Nguyen, D. M., Lee, S. A. S., Hayakawa, T., Yamamoto, M., &
Natsume, N. (2021). Normative nasalance values in Vietnamese
with southern dialect: Vowel and tone effects. Journal of Speech,
Language, and Hearing Research, 64(5), 1515-1525. https://doi.
org/10.1044/2021_JSLHR-20-00723

Nguyen, T. C. (1997). Gido trinh Iy thuyét ngit am tiéng Viét.
[Textbook of Vietnamese historical phonology]. Gido duc.

Nguyen, T. L. K. (2011). Noi dung danh gia kha ning phat 4m tiéng
Viét ctia tré mau gido [The assessment content of pronunciation abil-
ity of the Vietnamese syllable of pre-schoolers). Ngon ngt, 9, 6-17.

Nguyen, V. T., Lehes, L., Truong, T. T. H., Hoang, T. V. A., &
Jagomigi, T. (2019). Normative nasalance scores for
Vietnamese-speaking children. Logopedics, Phoniatrics, Vocology,
44(2), 51-57. https://doi.org/10.1080/14015439.2017.1389985

Nguyen-Phuoc, M. T., & Lee, S. A. S. (2025). Acoustic character-
istics of stop consonants in Vietnamese children and adults.
Journal of Child Language, 1-19. https://doi.org/10.1017/
S0305000925100123

Nicholas, A. C. (1999). Nasalance statistics for two Mexican popula-
tions. The Cleft Palate Craniofacial Journal, 36(1), 57-63, https://
doi.org/10.1597/1545-1569_1999_036_0057_nsftmp_2.3.co_2

Okalidou, A., Karathanasi, A., & Grigoraki, E. (2011). Nasalance
norms in Greek adults. Clinical Linguistics & Phonetics, 25(8),
671-688. https://doi.org/10.3109/02699206.2010.549993

Pallier, C., Dehaene, S., Poline, J.-B., LeBihan, D., Argenti,
A.-M., Dupoux, E., & Mehler, J. (2003). Brain imaging of
language plasticity in adopted adults: Can a second language
replace the first? Cerebral Cortex, 13(2), 155-161. https://doi.
org/10.1093/cercor/13.2.155

Park, M., Baek, W. S., Lee, E., Koh, K. S., Kim, B.-K., & Baek,
R. (2014). Nasalance scores for normal Korean-speaking adults
and children. Journal of Plastic, Reconstructive & Aesthetic Sur-
gery, 67(2), 173-177. https://doi.org/10.1016/j.bjps.2013.10.035

Perry, J. L., Kotlarek, K., Mendez, L., Holt, Y., Fafulas, S., &
Broadwell, K. (2019). Nasometric comparison between Spanish—
English bilingual and English monolingual children. The Cleft
Palate Craniofacial Journal, 56(3), 331-339. https://doi.org/10.
1177/1055665618786350

Pham, A. H. (2009). The identity of non-identified sounds: Glot-
tal stop, prevocalic /w/ and triphthongs in Vietnamese.
Toronto Working Papers in Linguistics, 34, 1-17. https://twpl.
library.utoronto.ca/index.php/twpl/article/view/6803

Pua, E., Holt, Y., Kollara, L., Rangarathnam, B., Fang, X., &
Perry, J. L. (2019). Evaluating nasalance values among bilingual
Mandarin-English speakers. The Cleft Palate Craniofacial Journal,
56(4), 462-470. https://doi.org/10.1177/1055665618791942

Rochet, A. P., Rochet, B. L., Sovis, E. A., & Mielke, D. L.
(1996). Characteristics of nasalance in speakers of Western
Canadian English and French. Journal of Speech-Language
Pathology and Audiology, 1998(22), 94-103. https://cjslpa.ca/
files/1998 _JSLPA_Vol 22/No_02_57-121/Rochet_Rochet_Sovis_
JSLPA_1998.pdf [PDF]

Sampaio-Teixeira, A. C. M., Oliveira, D. N. D., Yamashita,
R. P., Fukushiro, A. P., & Trindade, I. E. K. (2019). Normative
nasalance scores in the production of words and syllables for
Brazilian Portuguese speakers. Clinical Linguistics & Phonet-
ics, 33(12), 1139-1148. https://doi.org/10.1080/02699206.2019.
1590733

Sancier, M. L., & Fowler, C. A. (1997). Gestural drift in a bilingual
speaker of Brazilian Portuguese and English. Journal of Phonetics,
25(4), 421-436. https://doi.org/10.1006/jpho.1997.0051

Sarac, E. T., Kayikci, M. E. K., & Ozkan, S. (2011). Nasality
evaluation of Turkish phonemes in vowel-consonant combina-
tions. International Journal of Pediatric Otorhinolaryngology,
75(7), 894-898. https://doi.org/10.1016/.ijporl.2011.03.031

Seaver, E. J., Dalston, R. M., Leeper, H. A., & Adams, L. E.
(1991). A study of nasometric values for normal nasal reso-
nance. Journal of Speech and Hearing Research, 34(4), 715-721.
https://doi.org/10.1044/jshr.3404.715

Shin, Y.-J., Kim, Y., & Kim, H.-G. (2017). The comparative
study of resonance disorders for Vietnamese and Korean cleft
palate speakers using nasometer. Maxillofacial Plastic and
Reconstructive Surgery, 39(1), Article 9. https://doi.org/10.
1186/s40902-017-0108-2

Stevens, K. N., & House, A. S. (1961). An acoustical theory of
vowel production and some of its implications. Journal of
Speech and Hearing Research, 4(4), 303-320. https://doi.org/
10.1044/jshr.0404.303

Sudarshan Reddy, B. M., Sheela, S., & Kishore Pebbili, G.
(2012). Comparison of nasalance values obtained from nasal-
ity visualization system and nasometer II. Journal of the All
India Institute of Speech & Hearing, 31, 1-9. https://openurl.
ebsco.com/EPDB%63Agcd%03A6%3A19599638/detailv2?sid=ebsco%o
3Aplink%63Ascholar&id=ebsco’03Aged’03A90574245&crl=c&link_
origin=scholar.google.com

Sweeney, T., & Sell, D. (2008). Relationship between perceptual
ratings of nasality and nasometry in children/adolescents with
cleft palate and/or velopharyngeal dysfunction. International
Journal of Language and Communication Disorders, 43(3),
265-282. Scopus. https://doi.org/10.1080/13682820701438177

Sweeney, T., Sell, D., & O’Regan, M. (2004). Nasalance scores
for normal-speaking Irish children. The Cleft Palate Craniofa-
cial Journal, 41(2), 168—174. https://doi.org/10.1597/02-094

Taylor, K. W. (2013). A history of the Vietnamese. Cambridge
University Press. https://doi.org/10.1017/CB0O9781139021210

Thorp, E. B., Virnik, B. T., & Stepp, C. E. (2013). Comparison
of nasal acceleration and nasalance across vowels. Journal of
Speech, Language, and Hearing Research, 56(5), 1476-1484.
https://doi.org/10.1044/1092-4388(2013/12-0239)

fJnal-Logacev, O., Kummer, A. W., Cetin, C., & Topbas, S.
(2020). Nasometric evaluation of resonance disorders: A
norm study In Turkish. International Journal of Pediatric
Otorhinolaryngology, 131, Article 109888. https://doi.org/10.
1016/].ijporl.2020.109888

Van der Heijden, P., Hobbel, H. H. F., Van der Laan,
B. F. A. M., Korsten-Meijer, A. G. W., & Goorhuis-Brouwer,
S. M. (2011). Nasometry normative data for young Dutch chil-
dren. International Journal of Pediatric Otorhinolaryngology, 75(3),
420-424. https://doi.org/10.1016/j.ijporl.2010.12.020

van Doorn, J., & Purcell, A. (1998). Nasalance levels in the speech of normal
Australian children. The Cleft Palate Craniofacial Journal, 35(4), 287—
292. https://doi.org/10.1597/1545-1569_1998 035_0287_nlitso_2.3.co 2

Watterson, T., Lewis, K. E., & Deutsch, C. (1998). Nasalance and
nasality in low pressure and high pressure speech. The Cleft
Palate Craniofacial Journal, 35(4), 293-298. https://doi.org/10.
1597/1545-1569_1998_035_0293_nanilp_2.3.co_2

Whitehill, T. L. (2001). Nasalance measures in Cantonese-speaking
women. The Clefi Palate Craniofacial Journal, 382), 119-125. https:/doi.
org/10.1597/1545-1569_2001_038_0119_nmicsw_2.0.co_2

Yuan, J., & Liberman, M. (2011). Automatic measurement and
comparison and vowel nasalization across languages. ICPAS,
17, 2244-2248.

Lee et al.: Nasalance in Vietnamese—English Bilinguals 93

Downloaded from: https://pubs.asha.org Texas Tech Health Sciences Center on 04/20/2026, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions


https://libres.uncg.edu/ir/uncg/f/R_Mayo_Normative_2011.pdf
https://libres.uncg.edu/ir/uncg/f/R_Mayo_Normative_2011.pdf
https://doi.org/10.1044/jshr.0501.30
https://doi.org/10.1044/jshr.0501.30
https://doi.org/10.1044/2021_JSLHR-20-00723
https://doi.org/10.1044/2021_JSLHR-20-00723
https://doi.org/10.1080/14015439.2017.1389985
https://doi.org/10.1017/S0305000925100123
https://doi.org/10.1017/S0305000925100123
https://doi.org/10.1597/1545-1569_1999_036_0057_nsftmp_2.3.co_2
https://doi.org/10.1597/1545-1569_1999_036_0057_nsftmp_2.3.co_2
https://doi.org/10.3109/02699206.2010.549993
https://doi.org/10.1093/cercor/13.2.155
https://doi.org/10.1093/cercor/13.2.155
https://doi.org/10.1016/j.bjps.2013.10.035
https://doi.org/10.1177/1055665618786350
https://doi.org/10.1177/1055665618786350
https://twpl.library.utoronto.ca/index.php/twpl/article/view/6803
https://twpl.library.utoronto.ca/index.php/twpl/article/view/6803
https://doi.org/10.1177/1055665618791942
https://cjslpa.ca/files/1998_JSLPA_Vol_22/No_02_57-121/Rochet_Rochet_Sovis_JSLPA_1998.pdf
https://cjslpa.ca/files/1998_JSLPA_Vol_22/No_02_57-121/Rochet_Rochet_Sovis_JSLPA_1998.pdf
https://cjslpa.ca/files/1998_JSLPA_Vol_22/No_02_57-121/Rochet_Rochet_Sovis_JSLPA_1998.pdf
https://doi.org/10.1080/02699206.2019.1590733
https://doi.org/10.1080/02699206.2019.1590733
https://doi.org/10.1006/jpho.1997.0051
https://doi.org/10.1016/j.ijporl.2011.03.031
https://doi.org/10.1044/jshr.3404.715
https://doi.org/10.1186/s40902-017-0108-2
https://doi.org/10.1186/s40902-017-0108-2
https://doi.org/10.1044/jshr.0404.303
https://doi.org/10.1044/jshr.0404.303
https://openurl.ebsco.com/EPDB%3Agcd%3A6%3A19599638/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A90574245&crl=c&link_origin=scholar.google.com
https://openurl.ebsco.com/EPDB%3Agcd%3A6%3A19599638/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A90574245&crl=c&link_origin=scholar.google.com
https://openurl.ebsco.com/EPDB%3Agcd%3A6%3A19599638/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A90574245&crl=c&link_origin=scholar.google.com
https://openurl.ebsco.com/EPDB%3Agcd%3A6%3A19599638/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A90574245&crl=c&link_origin=scholar.google.com
https://doi.org/10.1080/13682820701438177
https://doi.org/10.1597/02-094
https://doi.org/10.1017/CBO9781139021210
https://doi.org/10.1044/1092-4388(2013/12-0239)
https://doi.org/10.1016/j.ijporl.2020.109888
https://doi.org/10.1016/j.ijporl.2020.109888
https://doi.org/10.1016/j.ijporl.2010.12.020
https://doi.org/10.1597/1545-1569_1998_035_0287_nlitso_2.3.co_2
https://doi.org/10.1597/1545-1569_1998_035_0293_nanilp_2.3.co_2
https://doi.org/10.1597/1545-1569_1998_035_0293_nanilp_2.3.co_2
https://doi.org/10.1597/1545-1569_2001_038_0119_nmicsw_2.0.co_2
https://doi.org/10.1597/1545-1569_2001_038_0119_nmicsw_2.0.co_2

Appendix A

Vietnamese Initial Consonants

Manner Voicing feature Bilabial Labiodental Alveolar Retroflex Palatal Velar Glottal
Plosive Aspirated voiceless th
Nasal Unaspirated voiceless | (p) t t c k ()
Fricative Voiced b d
Liquid Voiced m n n 1

Voiceless f s s X h

Voiced \Y z 7, y

Voiced |

Note. Information from Lee et al., 2024.
*These consonants /p, ?/ are controversial among authors.
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Appendix B

Speech Stimuli for Nasalance Measurement in Vietnamese—English Speakers

1.

2.

3.

Prolonged sounds:

Instruction: Prolong each vowel:
a (/a/)
i (/i/)
u (/u/)

Syllable repetitions:

Instruction: Repeat these syllables:
da da da da da (/da da da da da/)
di di di di di (/di di di di di/)
ta ta ta ta ta (/ta ta ta ta ta/)
ti ti ti it (/i )
tha tha tha tha tha (/t"a t"a t"a t"a t"a/)
Xa Xa xa xa xa (/sa sa sa sa sa/)
Xi xi xi xi xi (/si si si si si/)
ma ma ma ma ma (/ma ma ma ma ma/)
mi mi mi mi mi (/mi mi mi mi mi/)

Vietnamese passages*

Instruction: Read these three passages:

Oral passage: .

He, Bé va Bi vé qué, di tau hda, khoi phi pho. O qué, cé thoa thé cac loai hoa qua: dau da, du da, &i. Budi trua,
bo hé c6 cay cdi lda xda, gié thdi ri rao, 1a kéu xao xac. Chiéu chiéu, Bé hi hoay tap t6 va choi véi Bi, Bi bap be
“papa”. Troi khuya, gié khe khé, ba lac v doc tho, Bé say sua, gat gu, Bi cudi khuc khich.

Oral-Nasal passage:

Trau di ta bao trau nay: Trau ra ngoai rudng triu cay vdi ta. Cay cay vén nghiép néng gia. Ta day trau day ai ma
quan cbng. Bao gid cay lta cé boéng. Thi con ngon cé ngoai déng trau an.

Nasal sentences:

Nu na nu nong

Tréng nadm trong

Nong n&m ngoai

N6i chuyén lan man

Me Minh mua mot mui mit

Nhi nha nhi nhanh

Ngay nghi nghi nggi ngdm nghi

English passages:

Instruction: Read these three passages:

Zoo passage:

Look at this book with us. It's a story about a zoo. That is where bears go. Today it’s very cold out of doors, but
we see a cloud overhead that’s a pretty white fluffy shape. We hear that straw covers the floor of cages to keep the
chill away, yet a deer walks through the trees with her head high. They feed seeds to birds so they’re able to fly.

Rainbow passage:

When the sunlight strikes raindrops in the air, they act as a prism and form a rainbow. The rainbow is a division of
white light into many beautiful colors. These take the shape of a long round arch, with its path high above, and its two
ends apparently beyond the horizon. There is, according to legend, a boiling pot of gold at one end. When a man
looks for something beyond his reach, his friends say he is looking for the pot of gold at the end of the rainbow.

Nasal sentences:

Mama made some lemon jam.

Ten men came in when Jane rang.

Dan’s gang changed my mind.

Ben can’t plan on a lengthy rain.

Amanda came from Bounding, Maine.

*Viethamese passages were adopted from the authors’ previous study (D. M. Nguyen et al., 2021).
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Appendix C

Nasalance Scores of Vietnamese—English Speakers, Viethamese Speakers, and English Speakers

Vietnamese—-English speakers Viethamese speakers English speakers®
(n =16) (n =16) (n =16)

Speech stimuli M (SD) M (SD) M (SD)
Prolonged /a/ 4419 (14.64) 55.25 (11.69) 22.25 (8.69)
Prolonged /i/ 21.88 (13.23) 35.19 (17.28) 26.88 (13.72)
Prolonged /u/ 10.94 (6.55) 14.50 (9.40) 13.81 (9.81)
Syllable repetition /da/ 20.31 (15.15)
Syllable repetition /di/ 19.88 (9.53)
Syllable repetition /ta/ 18.13 (14.94) 14.63 (5.73)
Syllable repetition /ti/ 17.56 (9.65) 24.63 (10.18)
Syllable repetition /tha/ 20.44 (15.23) 37.50 (12.59)
Syllable repetition /t"i/ 15.56 (8.17) 24.56 (13.81)
Syllable repetition /sa/ 20.44 (16.22) 35.13 (11.53) 13.38 (4.86)
Syllable repetition /si/ 18.19 (9.35) 21.69 (10.06) 21.81 (8.84)
Syllable repetition /ma/ 64.00 (7.38) 65.31 (9.74) 63.63 (7.23)
Syllable repetition /mi/ 74.75 (8.32) 65.94 (10.37) 79.81 (7.03)
Vietnamese oral passage 17.63 (7.01) 26.25 (7.13)
Vietnamese oral-nasal passage 33.31 (8.61) 39.63 (6.73)
Vietnamese nasal passage 66.19 (7.92) 70.56 (5.73)
Zoo passage 13.75 (5.91) 15.44 (5.37)
Rainbow passage 30.38 (7.51) 33.31 (5.72)
Nasal Sentences 54.00 (9.32) 59.00 (4.87)

#Monolingual English speakers’ data were adopted from the authors’ previous study (Liu & Lee, 2021).
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