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Abstract 

Purpose: To investigate children’s acquisition of Vietnamese speech sounds. 

Method: Participants were 195 children aged 2;2-5;11 living in Northern Viet Nam who spoke 

Vietnamese as their first language. Single-word samples were collected using the Vietnamese 

Speech Assessment (Phạm, Le, & McLeod, 2016) to measure accuracy of consonants, semivowels, 

vowels, and tones. 

Results: Percentage of consonants correct for children aged 2;0-2;5 was 46.39 (SD = 7.95) and 

increased to 93.13 (SD = 6.13) for children aged 5;6-5;11. The most difficult consonants were /ɲ, s, 

z, x/. Percentage of semivowels correct for children aged 2;0-2;5 was 70.74 (SD = 14.38) and 

increased to 99.60 (SD = 1.55) for children aged 5;6-5;11. Percentage of vowels correct for children 

aged 2;0-2;5 was 91.93 (SD = 3.13) and increased to 98.11 (SD = 2.79) for children aged 5;6-5;11. 

Percentage of tones correct for children aged 2;0-2;5 was 91.05 (SD = 1.42) and increased to 96.65 

(SD = 3.42) for children aged 5;6-5;11. Tones 1, 2, 5, and 6 were acquired by the youngest age 

group; whereas, tone 3 (creaky thanh ngã) and tone 4 (dipping-rising thanh hỏi) did not achieve 

90% accuracy by the oldest age group. Common phonological patterns (>10%) for children aged 

2;0 to 3;11 were: fronting, stopping, deaspiration, aspiration, and semivowel deletion and for 

children aged 4;0 to 5;11 were: fronting and deaspiration. 

Conclusion: This is the first comprehensive study of typically developing Northern Vietnamese 

children’s speech acquisition and provides preliminary data to support the emerging speech therapy 

profession in Viet Nam. 

 

Keywords: Speech, consonant, semivowel, vowel, tone, acquisition, Vietnamese, children, 

Northern, Viet Nam 
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Vietnamese-Speaking Children’s Acquisition of Consonants, Semivowels, Vowels, and Tones 

in Northern Viet Nam 

 

Vietnamese is one of the 20 most commonly spoken languages throughout the world 

(Eberhard, Simons, & Fennig, 2019). It is the official language of Viet Nam and is spoken by most 

of the approximately 92 million population (General Statistics Office of Viet Nam, 2016). 

Vietnamese also is commonly spoken as a home language in many other countries including US, 

Australia, and Canada. For example, in the US, Vietnamese was the fourth most commonly spoken 

home language other than English with approximately 1.5 million Vietnamese speakers (Camarota 

& Zeigler, 2014; Ryan, 2013). In Australia, Vietnamese was in the top five most common home 

languages other than English spoken by 1.2% of the population (Australian Bureau of Statistics, 

2017). 

Vietnamese has considerable regional pronunciation variants within Viet Nam. The three 

main dialects described by Vietnamese linguists are Northern, Central, and Southern Vietnamese 

(Đinh & Nguyễn, 1998; Đoàn, 2003; Hoàng, 2004; Nguyễn, 1997; Vũ, 1982). The main differences 

between the Vietnamese dialects are phonological with some differences in vocabulary (Alves, 

2007; Huỳnh, 2014). Characteristics of each dialects and differences between these dialects have 

been studied by many linguists. Across the three dialects the following consonants are shared: /b, t ̪h , 

t, d, m, n, ɲ, ŋ, f, s, x, ɣ, l/. Additional information about phonological features including 

consonants, semivowels, vowels, and tones across these three main Vietnamese dialects is found in 

Phạm and McLeod (2016). 

Northern Vietnamese 

Northern Vietnamese is spoken in the North of Viet Nam including in the capital city Ha 

Noi and is spoken by over 35% of the population of Viet Nam (General Statistics Office of Viet 

Nam, 2016). Northern Vietnamese is considered to be the foundation of Standard Vietnamese, the 
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official language that the Viet Nam government promotes for use in education, politics, the military, 

economy, society, culture, science and the arts throughout the country (Huỳnh, 1999; Trần, 2000). 

Northern Vietnamese shares similar characteristics with Standard Vietnamese and other Vietnamese 

dialects in terms of syllable structure and shape; however, has some differences from other dialects 

in term of phonological and lexical features. 

Syllable shape. 

Vietnamese is a syllabic language spoken with a syllable-timed rhythm. Each syllable is 

spoken independently with relatively equal emphasis and equal time intervals. The main vowel (V) 

and the tone (T) are compulsory; whereas, the medial semivowel (w1) and the final phoneme, either 

final consonant (C2) or the final semivowel (w2), are optional in Vietnamese syllables across 

dialects. There are five components shaping Northern Vietnamese syllables which can be written as: 

C1w1VC2/w2T. The syllable shape is similar across Vietnamese dialects (Phạm & McLeod, 2016). 

Compulsory components in Northern Vietnamese syllables are the initial consonant, the main 

vowel, and the tone since the glottal /Ɂ/ (that is not represented by a grapheme) is included as an 

initial consonant in Northern Vietnamese (Cao, 2006; Đoàn, 2003; Hoàng, 2004; Kirby, 2011; 

Phạm & McLeod, 2016). 

Consonants.  

There are 20 syllable-initial consonants and ten syllable-final consonants in Northern 

Vietnamese (Hoàng, 2004; Huỳnh, 1999, 2014; Kirby, 2011; Phạm & McLeod, 2016). The 20 

syllable-initial consonants include: eight plosives /p, b, t ̪h , t, d, c, k, Ɂ/, four nasals /m, n, ɲ, ŋ/, 

seven fricatives /f, v, s, z, x, ɣ, h/, and a lateral approximant /l/ (see Table 1). Several syllable-

initial consonants have dialectal variants (Thompson, 1987) based on pronunciation in different 

regions of Vietnam (Phạm & McLeod, 2016). The phoneme /p/ is pronounced either as /p/ or /b/ 

(Đoàn, 2003; Hoàng, 2004). Both the nasal /n/ and lateral approximant /l/ can be switched between 

each other in some local regions of Northern Viet Nam (Kirby, 2011; Phạm, 2013). The three 
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retroflex phonemes /ʈ, ʂ, ʐ/ in Northern Vietnamese are spoken differently between people who are 

at different educational levels and from different local areas. The variant pronunciations for /ʈ/ are 

/ʈ, c, ʦ/; for /ʂ/ are /s, ʂ/; and for /ʐ/ are /z, ʐ, r/ (Đỗ & Lê, 2005; Đoàn, 2003; Hoàng, 2004). There 

is a one-to-one mapping of these variant pronunciations for a given dialect. 

Insert Table 1 here 

The ten syllable-final consonants in Northern Vietnamese are: three plosives /p, t, k/, three nasals 

/m, n, ŋ/, two palatals /c, ɲ/, and two labiovelars /kp, ŋm/ (Cao, 2006; Đoàn, 2003; Hoàng, 2004; 

Phạm & McLeod, 2016). Controversy occurs regarding the two final palatals /c, ɲ/. Authors 

describe these two palatals in syllables with the short front vowels /ĭ, ɛ̆, ĕ/ (e.g., Cao, 2006; Đoàn, 

2003; Hoàng, 2004, Lã, Phan, & Nguyễn, 2011); whereas, others consider them as dialectal variants 

(i.e., [kj, ŋj]) of the two final velars /k, ŋ/ (e.g., Nguyễn, 2011). 

Semivowels. 

The Northern Vietnamese semivowels are /w, j/ (Phạm & McLeod, 2016) and may be 

approximants on the International Phonetic Alphabet chart. The semivowel /w/ can be produced 

between the initial consonant and the main vowel (within-syllable position, also called the medial 

semivowel, âm đệm or tiền chính âm), or in the syllable-final position (final semivowel, bán âm 

cuối) in Northern Vietnamese. The semivowel /j/ may only be produced in the syllable-final 

position (Hoàng, 2004; Huỳnh, 1999). 

Vowels/Diphthongs. 

Generally, there are 11 vowels and three diphthongs in Northern Vietnamese. The 11 vowels 

include nine long monophthongs, /i, e, ɛ, ɯ, u, o, ɔ, ɤ, ɑ/ and two short monophthongs /ɑ,̆ ɤ̆/. The 

three diphthongs are /ie, uo, ɯɤ/. Additionally, authors include six short vowels /ĭ, ɛ,̆ ĕ, ŭ, ɔ,̆ ŏ/ in 
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Northern Vietnamese (Cao, 2006; Đoàn, 2003). The long vowels and diphthongs are produced in all 

syllable shapes (i.e., open, semi-open, semi-closed, and closed syllables). The short vowels /ɑ,̆ ɤ̆/ 

are not produced in open syllables. The short vowels /ĭ, ɛ,̆ ĕ/ are only produced in syllables 

containing the syllable-final palatals /c, ɲ/; for example, sách /sɛc̆5/ (book). The short vowels /ŭ, ɔ,̆ 

ŏ/ are only produced in syllables containing the syllable-final labiovelars /kp, ŋm/; for example, bụng 

/bŭŋm6/ (belly). There are variants for the vowel /ɯ/ and the diphthong /ɯɤ/ in two Northern 

Vietnamese syllabic constraints. The vowel /ɯ/ following the syllable-final semivowel /w/ is 

pronounced as [i]; for example, cừu (sheep) is produced as [kiw2] in Northern Vietnamese but 

/kɯw2/ in other Vietnamese dialects. When the diphthong /ɯɤ/ is followed by the syllable-final 

semivowel /w/, it is pronounced as the diphthong [ie]; for example, hươu (giraffe) is pronounced as 

[hiew1] in Northern Vietnamese but /hɯɤw1/ in other Vietnamese dialects (Đoàn, 2003; Huỳnh, 

1999). 

Tones. 

In Vietnamese, tones are both speech- and language-related. There are six tones in Northern 

Vietnamese (Brunelle, 2009a, 2009b; Cao, 2006; Hoàng, 1989; Hoàng, 2004; Hwa-Froelich, 

Hodson, & Edwards, 2002; Kirby, 2010, 2011; Nguyễn & Edmondson, 1998; Phạm & McLeod, 

2016). The six tones in Northern Vietnamese contrast pitch (the fundamental frequency, F0), shape 

and voice quality (Brunelle, 2009a, 2009b; Brunelle, Nguyen, & Nguyen, 2010; Hoàng, 1989; Vũ, 

1982) in open and sonorant final syllables (Kirby, 2011). The six tones are numbered from one to 

six: (1) level (thanh không dấu or thanh ngang), (2) falling (thanh huyền), (3) creaky (thanh ngã), 

(4) dipping-rising (thanh hỏi), (5) rising (thanh sắc), and (6) constricted (thanh nặng) (Cao, 2006; 

Đỗ & Lê, 2005; Đoàn, 2003; Lã et al., 2011; Nguyễn & Edmondson, 1998; Pham, 2003; Phạm & 
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McLeod, 2016; Tang & Barlow, 2006). Contours of the six Northern Vietnamese tones are 

represented in Figure 1. Voice quality is a crucial perceptual cue amongst the six Northern 

Vietnamese tones for native speakers; for example, syllables bearing tones (3) and (6) are 

pronounced with final glottalization, syllables bearing tones (2) and (4) are pronounced with a 

breathy voice quality, and the syllable bearing tone (4) is pronounced with light final 

laryngealization (Kirby, 2010; Michaud, 2004; Nguyễn & Edmondson, 1998; Thompson, 1965; 

Phạm, 2001, 2003). There are a number of transcription conventions for the Vietnamese tones (cf. 

Phạm & McLeod, 2016). However, the most common Vietnamese convention is that the tone is 

marked by a superscript number placed at the right of a syllable transcription within the slashes; for 

example, tone 2 is represented in /t ̪h wien2/ for thuyền (boat) (Phạm & McLeod, 2016). Voice quality 

features, an intrinsic property of Northern Vietnamese tones, cannot be transcribed by the existing 

International Phonetic Alphabet transcription symbols (Kirby, 2011; Phạm, 2003, 2006). 

Insert Figure 1 here 

In addition to the six distinguished tones in the Northern Vietnamese, there are two more 

tones that are contained in syllables with a final voiceless stop /p, t, k/ (Brunelle et al., 2010; Kirby, 

2011; Phạm, 2003, 2006). Kirby (2011) names these carrier syllables with obstruent codas as 

“checked syllables” and the two additional tones are thereby called “rising checked” (p. 386) and 

“low checked” (p. 386) along with the alphanumeric codes D1 and D2, respectively. This paper 

uses the Roman numerals (7) and (8) to indicate these two additional tones and to be consistent with 

the numbering for the six tones. Syllables bearing tones (7) and (8), for example, can be transcribed 

as /mɑt7/ for mát (cool) or /hop8/ for hộp (box). Although tone (7) phonetically differs from tone (5) 

in pitch onset and trajectory and tone (8) differs from tone (6) in voice quality (Kirby, 2011), tones 

(7) and (8) are considered allophones of tones (5) and (6) in this paper because they are colloquially 

realized as tones (5) and (6) in conversational speech by Northern Vietnamese native speakers. 

Therefore, the two additional tones (7) and (8) are transcribed as tones (5) and (6) in this paper 
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when they are carrier syllables ending in a voiceless stop in the target word list of the Vietnamese 

Speech Assessment (VSA, Phạm, Le, & McLeod, 2016). For example, in the VSA the adult-like 

production of the target word xiếc (circus) is transcribed as /siek5/ instead of [siek7] and hộp (box) is 

transcribed as /hop6/ instead of [hop8]. 

Acceptable Vietnamese productions.  

In Viet Nam, the government specifies the acceptable pronunciation (called Standard 

Vietnamese, chuẩn phát âm) for use in education, politics, the military, economy, society, culture, 

science, and the arts. However, at home, some consonants, vowels and tones are produced 

differently in the northern, central, or southern regions of Viet Nam (Cao, 2006; Đoàn, 2003; 

Hoàng, 2004; Phạm & McLeod, 2016). Therefore, it is important to define acceptable speech 

productions when examining typical acquisition of children’s speech (Goldstein & Iglesias, 2001; 

Phoon, Abdullah, Lee, & Murugaiah, 2014).  

Children’s Speech Acquisition 

Speech acquisition is a significant component of children’s development. In speech-

language pathology practice, the understanding of children’s typical acquisition has influenced 

decision making at different service phases such as referral, assessment, analysis, diagnosis, 

choosing intervention goals, intervention, and dismissal (McLeod & Baker, 2017). Identifying 

children who may require speech intervention services through speech assessments is crucial as 

many studies have determined that approximately 50% of young children with speech sound 

disorders will not achieve adult-like speech without intervention (Law, Boyle, Harris, Harkness, & 

Nye, 2000; Roulstone, Miller, Wren, & Peters, 2009; Roulstone, Peters, Glogowska, & Enderby, 

2003). For those who do not receive adequate intervention, they may have subsequent difficulties 

with literacy, including spelling and reading (Anthony et al., 2011; Leitão & Fletcher, 2004; Lewis, 

Freebairn, & Taylor, 2000, 2002). 

Theoretical understanding of speech acquisition. 
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Exploring descriptive data regarding speech acquisition can reveal developmental trends in 

phonology and inform theoretical understanding. Knowledge of the typical speech acquisition of a 

specific language can contribute to the understanding of universal trends in children’s speech 

acquisition across languages (Jakobson & MacMahon, 1969) and can provide greater details 

regarding cross-linguistic differences and individual variation in speech acquisition (Hua & Dodd, 

2006). The emergence approach by Davis and Bedore (2013) describes the importance of intrinsic, 

extrinsic, and interaction capacities in children’s speech acquisition. In the emergence approach, 

phonological knowledge and behaviours are assumed to emerge from the interplay between the 

child-internal biological capacities and social-interactional capacities engaging with linguistic and 

cultural input from the external environment. The emergence approach provides an explanation for 

the patterns found in children’s speech output, children’s realisations compared to the adult’s 

realisations and variability across children and languages. Aspects that the emergence approach can 

account for include: mismatches between children’s and adult-like speech; general speech patterns 

observable across children and languages; inter- and intra-child variability during development; the 

role of ambient-language input; compatibility with other learning and perception theories; and the 

inclusion of biological and social-interactional aspects (Albrecht, 2017). Given these strengths, the 

emergence approach was chosen as the theoretical framework for the current study to support the 

aim of examining how ambient language phonology (Vietnamese) influences the rate, order, and 

characteristics of speech sound acquisition by Vietnamese-speaking children. 

Descriptions of speech acquisition. 

Children’s speech acquisition has been studied for a long time, across languages and 

countries. McLeod (2010) summarized four main analyses of speech acquisition data that are 

typically considered in speech acquisition studies in her description of over 250 studies about 

children’s speech acquisition in 24 languages. First, relational analyses, which compare children’s 

productions with the adult target and determine error patterns in children’s speech, measure 

production accuracy and the percentage of children achieving the accuracy level in each age range 
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through measurements (e.g., age of acquisition of speech sounds, percentage of consonants correct, 

common mismatches, and phonological processes). Second, independent analyses explore speech 

sounds that children can produce, regardless of accuracy and without comparison to the adult’s 

target form, to identify children’s inventories in terms of phonetic, syllable and word shape 

structures. Third, prosodic analysis considers speech acquisition of stress, intonation and tones. 

Fourth, children’s intelligibility is considered. 

 Previous studies of speech acquisition in tonal languages (e.g., Cantonese) have examined 

consonants, monophthongs, diphthongs, and tones (Stokes & Wong, 2002; To, Cheung, & McLeod, 

2013a). Consonants within-syllable-timed languages have been examined in the syllable-initial and 

syllable-final positions (Cheung, 1990; So & Dodd, 1995; Stokes & To, 2002; To et al., 2013a). 

Additionally, some studies conducted in Viet Nam have examined Vietnamese semivowels in the 

within-syllable and the syllable-final positions (Nguyễn, 2011; Nguyễn & Phạm, 2014). Recently, 

McLeod and Crowe (2018) demonstrated that age of acquisition was influenced by manner and 

place across 27 languages. Phonological pattern analyses have been extensively employed across 

speech acquisition studies in English (e.g., Dodd, Holm, Hua, & Crosbie, 2003; Smit, 1993) and 

have been used in tonal languages such as Cantonese (Cheung, 1990; So & Dodd, 1995; To et al., 

2013a). The analysis of phonological patterns was also used in a study describing error patterns of 

four Southern Vietnamese-speaking children with speech sound disorders (Tang & Barlow, 2006). 

They reported that Southern Vietnamese-speaking children with speech sound disorders used 

fronting, backing, stopping, gliding, denasalization, glottal replacement, initial consonant deletion, 

final consonant deletion, and diphthong reduction. 

Factors influencing children’s speech acquisition. 

The most frequently studied factors reported to influence speech acquisition are age, sex, 

and socioeconomic status. The evidence regarding the impact of age on children’s speech 

acquisition is conclusive across studies and languages with all studies demonstrating increased 

accuracy with increasing age (McLeod & Crowe, 2018). The influence of sex and socioeconomic 
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status (e.g., maternal education) on the accuracy of children speech acquisition varies across 

studies. No differences between boys’ and girls’ acquisition of speech were found in some studies; 

for example, in English (e.g., McIntosh & Dodd, 2008) and Cantonese (e.g., Cheung, 1990; So & 

Dodd, 1995); whereas, other studies indicated that there was a significant sex effect by which girls 

typically demonstrated more rapid acquisition than boys did (Dodd et al., 2003; Smit, Hand, 

Freilinger, Bernthal, & Bird, 1990; To et al., 2013a). Similarly, the impact of socioeconomic status 

(e.g., parental education and occupation) on children’s speech acquisition is inconclusive since no 

effect was found in some studies (e.g., Dodd et al., 2003; Smit et al., 1990); whereas, a significant 

effect was found in other studies (Templin, 1957; To, Cheung, & McLeod, 2013b) where children 

from higher socioeconomic backgrounds or who had mothers with higher level of education 

acquired speech earlier. For example, little to no effect of socioeconomic backgrounds on children’s 

speech development was reported in a community sample of 7,390 children in the Wren, Roulstone, 

and Miller (2012)’s study. Socioeconomic backgrounds were reported as a factor influencing the 

speech and language outcomes for children with early speech and language delays (Roulstone, 

Peters, Glogowska, & Enderby, 2003).  

Studies of speech acquisition of Vietnamese-speaking children. 

To date, there have been five studies that have documented Vietnamese-speaking children’s 

speech. Three studies of Vietnamese children’s speech acquisition have been undertaken in Viet 

Nam and are published in Vietnamese (Lưu, 1996; Nguyễn, 2011; Nguyễn & Phạm, 2014). 

Additionally, one study documented 182 Vietnamese children’s intelligibility (Phạm, McLeod, & 

Harrison, 2017), and a further study has considered four Vietnamese children with speech sound 

disorders (Tang & Barlow, 2006). 

Regarding the three Vietnamese studies of speech acquisition, Lưu (1996) studied 62 

children aged 2;0 to 6;0 in Northern Viet Nam (Ha Noi) as part of a larger study about language 

acquisition. The children’s speech sounds were examined from connected speech that was recorded 

during natural observation, so a complete speech repertoire was not examined. Mixing a 
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longitudinal diary study and cross-sectional study design, Lưu listed the consonants, semivowels, 

vowels, and tones that “appeared” (n.p.) in children’s speech at each age range from two to six 

years old. By 3;0 the following had “appeared”: syllable-initial plosives /p, b, t, d, c/, the nasal /m/, 

and fricatives /f, s, z, x/, all syllable-final consonants, and all six tones. Nguyễn (2011) examined 

Vietnamese children’s syllable production within a cross-sectional study of 303 children aged 2;6-

6;3 in Southern Viet Nam (Ho Chi Minh City). The study also included five participants with 

speech sound disorders (including two who had a repaired cleft palate). The study used a single 

word picture naming task to elicit 284 words. The results did not include findings for all of the 

assessed Vietnamese consonants, semivowels, vowels/diphthongs and tones at each age range. 

From the results, it could be determined that by 3;0 the following were produced correctly at least 

90% of the time: syllable-initial consonants /b, c, m/, syllable-final consonants /p, m/, the within 

word-semivowel /w/, and tone 1. Nguyễn and Phạm (2014) studied 635 typically-developing 

children aged 2;0-4;0 in Southern Viet Nam (Ho Chi Minh City) and examined errors in children’s 

speech production. The assessment tool was a 50-item word list. The percentages of speech errors at 

each age group were used to determine error frequency. The following were produced incorrectly 

less than 10% of the time (cf. correct at least 90% of the time) by 3;0: syllable-initial consonants /b, 

d, m, n, ɲ, s, h/, syllable-final consonants /p, t, k, m, n, ŋ/, the syllable-final semivowel /w/, and 

tones 1, 2, 4, 5, and 6. The following syllable-initial consonants were produced incorrectly more 

than 10% of the time (cf. correct less than 90% of the time) by 3;0: plosives /t, th, ʈ, c, k/, the nasal 

/ŋ/, fricatives /f, v, ʂ, z, ʐ, x, ɣ/, and the liquid /l/. These three studies did not report reliability, 

acquisition criteria, age of acquisition for all Vietnamese phonemes, typical non-adult realizations, 

or phonological patterns. 

To date, there has not been a comprehensive study of children’s acquisition of all 

Vietnamese consonants, semivowels, vowels/diphthongs, and tones. To align with other 
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international studies, what is required is a study of the percentage of correct productions, age of 

acquisition, typical non-adult realizations, and phonological patterns for typically-developing 

Vietnamese children. Indeed Hwa-Froelich et al. (2002), who studied the speech of three 

Vietnamese adults in the US, indicated “there is a great need for research, including studying a 

larger sample of speakers with the different regional dialects and obtaining developmental 

informational (sic) about typical phonological acquisition in Vietnamese children” (p. 272). 

Aims 

The aim of this research was to describe the speech of young children in Northern Viet Nam. 

Five research questions were examined. 

1. What is the percentage of correct Vietnamese consonants, semivowels, vowels/diphthongs, 

tones, and whole words from 2;0 years to 5;11 years? 

2. What are the effects of age, sex, and socio-economic status on the percentage of correct 

Vietnamese consonants, vowels/diphthongs, and tones? 

3. What is the age of acquisition of individual Vietnamese consonants, semivowels, and tones? 

4. What are the typical non-adult realizations of Vietnamese consonants, semivowels, and tones?  

5. What are typical phonological patterns for typically-developing Vietnamese children? 

It was hypothesized that (1) the percentage of correct consonants, semivowels, 

vowels/diphthongs, tones, and whole words would be higher for the older participants in the study, 

(2) there would be differences between groups of participants based on age, sex and socio-economic 

status on speech accuracy scores, (3) age of acquisition would be influenced by manner and place of 

production, (4) there would be patterns of dialectal and non-adult realizations based on individual 

phonemes, and (5) participants’ phonological patterns would have similarities with other studies of 

tone languages. 

Method 

Ethical Approval 
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The Charles Sturt University Human Research Ethics Committee granted ethical approval 

(number 2015/285) to undertake this study. Additionally, consent was obtained from principals of 

each preschool and the participants’ parents. The child participants provided assent to participate. 

Participants 

Participants were 195 Vietnamese-speaking preschool children living in Ha Noi (n = 67) and 

Hai Phong (n = 128), Viet Nam (see Table 2). All of the participants were identified by their parents 

and teachers as typically-developing, with no concerns about speech, language, hearing, or 

development. The number of males (n = 94, 48.2%) and females (n = 101, 51.8%) was 

approximately equal. The ages1 of the participants ranged from 2;2 to 5;11 (26 to 71 months, M = 

52.19 months, SD = 12.76). The children’s ages were formed into intervals of 6 months creating 

eight age groups: 2;0-2;5, 2;6-2;11, 3;0-3;5, 3;6-3;11, 4;0-4;5, 4;6-4;11, 5;0-5;5, and 5;6-5;11 

(Table 2).  

Insert Table 2 here 

All participants were reported to speak and listen to Northern Vietnamese at home. The 

ethnicity of all of the participants was described as belonging to the Kinh group. The majority of 

participants’ fathers2 were born in Hai Phong (n = 125, 64.1%) and Ha Noi (n = 41, 21.0%) and a 

few participants’ fathers were born in another city in Northern Viet Nam (n = 13, 6.67%), in Central 

Viet Nam (n = 4, 2.1%) or Southern Viet Nam (n = 8, 4.1%) (missing data n = 2). Very few 

participants had lived outside of Northern Viet Nam for more than one year (2 participants, 12 

mothers, 16 fathers). 

                                                
1 The age of the participants in the current study was calculated using the Western calendar age. That is, it was 
calculated as the number of months between the date of the speech assessment and the date of birth according to the 
Western calendar. This calculation is known in Vietnamese as tuổi tây (Western calendar age) and is different from the 
calculation of tuổi ta (Vietnamese age). Calculation of Vietnamese age includes time in the mother’s womb called tuổi 
mụ (age including pre-birth). Additionally, the Vietnamese age is calculated by the lunar year represented by 12 
Vietnamese zodiac animals/signs with the belief that those who were born in the same zodiac animal year have the same 
attribute; therefore, those who were born in lunar May in the year of the dragon have the same age as those who were 
born in lunar December in the year of the dragon and they all are credited with one more year of age after the first day 
of the lunar new year (typically in February). Therefore, if Vietnamese age is used, children may be described as one to 
two years older than their Western calendar age. 
2 Place of birth (nơi sinh or quê quán in Vietnamese), typically is interpreted to mean the father’s city of birth, not the 
child’s city of birth.  
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Socioeconomic status was measured in two ways: parents’ education level and parents’ 

occupation level (Inglebret et al., 2017). The participants’ mothers’ highest education level was a 

postgraduate degree (n = 22, 11.3%), bachelor’s degree (n = 60, 30.8%), certificate (n = 20, 10.3%), 

senior high school (n = 61, 31.3%), or junior high school (n = 32, 16.4%). The participants’ fathers’ 

highest education level was a postgraduate degree (n = 17, 8.7%), bachelor’s degree (n = 65, 

33.3%), certificate (n = 26, 13.3%), senior high school (n = 62, 31.8%), junior high school (n = 22, 

11.3%), or primary school (n = 1, 0.5%). Two participants had missing data because their fathers 

had died. The International Labour Office International Standard Classification of Occupations 

(ILO, ISCO-08, International Labour Office, 2012) was used to code parents’ occupation level from 

skill level 1 (i.e., “performance of simple and routine physical or manual tasks”, p. 12) to skill level 

4 (i.e., “performance of tasks that require complex problem-solving, decision-making and creativity 

based on an extensive body of theoretical and factual knowledge in a specialized field”, p. 13). 

Most participants’ parents’ occupations were easily classified based on the guidelines from the ILO, 

but some were not. For example, parents whose occupation status was stated as “self-employed” (tự 

do) (n = 7 for mother; n = 13 for father) were classified as skill level 1; “business” (kinh doanh or 

kinh doanh tự do) (n = 8 for mother; n = 11 for father) were classified as skill level 2; and “teacher” 

(giáo viên) (n = 34 for mother; n = 6 for father) were classified as skill level 4. The mothers’ skill 

level (n = 195) ranged from 1-4 with a mean of 2.26 (SD = 0.97). The fathers’ skill level ranged 

from 1-4 with a mean of 2.24 (SD = 0.97). This question was missed for one mother and one father. 

Occupation information was not applicable for two fathers because they had died.  

Instruments 

Hearing. 

Children’s hearing levels in both ears were measured using a Maico MA1 Ultra-Portable 

Screening Audiometer and a DD-46 headset fitted with Peltor Audiocups for increased attenuation 

of background noise.  

Oromotor skills. 
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Children’s oromotor skills were assessed using the screening oromotor assessment (OMA) 

that was adapted for Vietnamese from the 80-item scale from Robbins and Klee (1987). The OMA 

used in the current study had a total of 26 items including 24 items measuring oral structure and two 

items measuring oral function. The 24 structure items examined the status of the lips, mandible, 

maxilla, teeth, tongue, velopharynx, and larynx. Each item was assessed at rest providing a score of 

1 point if normal or 0 if not, thus the total structural score was out of 24. Two functional items 

examined the ability to perform co-ordinated speech movements by repeating /p/ and /t/ in 3 

seconds. The scoring included: 2 points if the child produced at least 10 repetitions for each sound 

(adult-like function), 1 point if the child produced at least one repetition (emerging function), and 0 

if the child was unable to perform the task (absent function); therefore, the total functional score 

was out of 4. 

Speech sample. 

The instrument used to assess participants’ speech was the Vietnamese Speech Assessment 

(VSA, Phạm, Le, & McLeod, 2016). The VSA is a single-word picture-naming task that includes a 

total of 77 single words (75 monosyllable and two bisyllable words). The VSA word list represents 

all possible Vietnamese consonants, semivowels, vowels and tones. The VSA enabled elicitation of 

79 productions of the 20 syllable-initial consonants. Each syllable-initial consonant was sampled 

within different syllabic constraints so that each consonant was followed by a front vowel and a 

back vowel. In most cases, three stimulus items were chosen for each syllable-initial consonant, 

except for the consonant /p/ which had two stimuli because of difficulty in finding familiar words 

for children. For the 10 syllable-final consonants, three to seven stimulus items were selected for 

each, resulting in a total of 42 productions. For the long vowels and diphthongs, three to eight 

stimulus items were selected for each, resulting in a total of 41 stimuli for the nine long vowels, and 

nine for the three diphthongs. For the short vowels and variants, four and five stimuli were chosen 

for /ɑ,̆ ɤ̆/ respectively, and two stimuli were chosen for each of the six short vowel variants /ĭ, ɛ,̆ ĕ, 
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ŭ, ɔ,̆ ŏ/. The two semivowels appeared in both within-syllable and syllable-final positions and were 

elicited through five and six stimuli so this yielded a total of 16 productions for the semivowels. For 

the six tones, each was sampled through five to 26 stimuli resulting in 79 productions. The stimuli 

for the VSA were illustrated by colorful drawings and collated in a book following the order of the 

International Phonetic Alphabet for the syllable-initial consonant. The VSA was validated for the 

test content and representativeness and relevance of the test items and a pilot test was undertaken to 

estimate testing duration and to examine the relevance of the word list and scoresheet (Phạm, 

McLeod, & Le, 2016). 

Procedure 

Recruitment of participants.  

Participants were recruited from four trường mầm non (‘young sprout schools’ cf. 

preschools) in two cities in Northern Viet Nam: two preschools in the capital city Ha Noi and two 

preschools in Hai Phong, the third largest city in Viet Nam after Ho Chi Minh City. The preschools 

were located in suburbs of Ha Noi (where the residents had migrated from different regions of 

Northern Viet Nam) and the countryside of Hai Phong (where the residents were mostly farmers). 

Therefore, the preschools included children from a range of socio-economic status groups (cf. Dodd 

et al., 2003; McCauley & Swisher, 1984). 

Only typically-developing children were invited to participate in this study in order to 

increase the specificity of results (the subsequent ability to illuminate more accurately children with 

typical speech versus speech sound disorders) (McCauley & Swisher, 1984; Peña, Spaulding, & 

Plante, 2006). Teachers distributed an information letter, consent form, and parent questionnaire to 

parents of children for whom teachers had no concern about these children’s speech and language. 

Potential participants were identified by their parents and teachers if they (1) spoke Northern 

Vietnamese as their first language/ dialect; (2) did not have a disability that could affect their speech 

production (e.g., a cleft lip or palate, cerebral palsy, a history of ongoing hearing loss, hearing aids, 
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or cochlear implant); and (3) had no concerns about speech, language, or other aspects of 

communication based on the Parents’ Evaluation of Developmental Status (Glascoe, 2013). 

Additionally, although children spoke Northern Vietnamese as their first language, they were 

excluded if (1) they were from an ethnic minority group (e.g., Tay, Muong,) or (2) their mother’s or 

father’s nationality was from another country.  

A total of 981 children’s parents returned the completed questionnaire and all the children 

spoken Northern Vietnamese. Children (n = 367) did not meet inclusion criteria for direct 

assessment because their parents had a little concern (n = 183) or concern (n = 183) about their 

speech and language. One had missing data (n = 1). Children (n = 614) who had no parental 

concern about their speech and language were eligible for the direct assessment; however, 395 

children (64.3%) did not undertake the direct assessment. The reasons were: parents did not provide 

consent (n = 53), children did not provide assent (n = 14), children were absent (n = 18), children 

were from a minority ethnic group (n = 4), children were younger than 2;0 (n = 20), and the 

fieldwork trip ended, so were not assessed (n = 286) (see Figure 2 for the recruitment flow diagram 

and reasons for exclusion). Therefore, direct assessments were conducted for 219 children (35.7%). 

Insert Figure 2 here 

Direct assessment.  

The direct assessments were conducted in a designated room in the participants’ preschools 

by the first author, a native Northern Vietnamese speaker with specialist training in transcription 

using the International Phonetic Alphabet and special education.  

Hearing assessment. 

The hearing screening was conducted first for the participants (n = 219). The purpose of 

hearing screening within the current study was to ensure that participants did not have any hearing 

difficulties. Participants’ hearing was screened at 500, 1000, 2000, and 4000 Hz. The stimulus was 

continuous, and the rise/fall time was 35 msec. Testing was conducted in preschool settings with 

significant ambient noise. Ambient room noise levels were recorded using the Decibel 10 
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measurement app and frequently were above 50dB. Therefore, the test was conducted at a threshold 

of 40dB in line with recommendations across organizations and studies (American Academy of 

Audiology, 2011; McLeod et al., 2017; Williams, 2010; World Health Organization, 2015). Each 

frequency tone was tested at least twice but less than four times. Test results were recorded in three 

categories including pass, refer, and incomplete as per the American Academy of Audiology’s 

Guidelines (American Academy of Audiology, 2011; American Speech-Language-Hearing 

Association, 2016). A pass required two positive responses to all frequencies (500, 1000, 2000, 

4000Hz) in both ears. When participants did not meet the pass criteria, a second opportunity for 

testing was given on the same day. When participants did not pass the test the second time, they 

were advised to follow-up with a qualified audiologist. Incomplete status indicated that the required 

number of responses could not be obtained due to participants’ inability to perform the task or lack 

of cooperation.  After the hearing screening, 11 participants concluded their participation because 

they did not complete (n = 2, 0.9%) or did not pass the hearing screening (n = 9, 4.1%). 

Oromotor assessment. 

The OMA was conducted for the participants (n = 208) who passed the hearing test using 

the 26-item OMA adapted from Robbins and Klee (1987). The purpose of OMA was to ensure that 

participants did not have any oromotor difficulties impacting their speech production (e.g., 

dysarthria). Due to lack of normative data on oromotor skills of Vietnamese-speaking children, 

eligibility criteria for OMA skills was set up in the current study by the researchers interpreting the 

Robbins and Klee (1987) study for the Vietnamese context. Eligibility for participation in the 

speech assessment required that children’s scores were at least 21 for the total structural score and 

at least 2 for the total functional score. For participants achieving a total structural score of 21 to 23, 

they were only eligible to participate in the speech assessment if the three items scoring 0 included 

tooth decay, teeth missing, and tonsils present. Twelve participants were excluded from the study 

because they did not complete (n = 1, 0.5%) or did not pass (n = 11, 5.0%) the OMA.  

Speech assessment. 
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Participants (n = 196) who passed the OMA continued on speech assessment using the VSA. 

One participant withdrew assent during the VSA; therefore, there were 195 participants (89.0%) 

who completed the VSA. The VSA was administered by following a four-step prompt hierarchy: 

(1) open-ended question, (2) gap fill or content related prompt, (3) binary choice, and (4) delayed 

imitation (Phạm, McLeod, & Le, 2016). For example, for the target word nón (cone hat) four 

prompts given are: (1) Đây là cái … (This is a [inanimacy]…), (2) Cái này dùng để đội đầu (This 

can be worn on our head), (3) Nón hay giầy (Cone hat or shoes?), and (4) Nón, con nhắc lại nào 

(Cone hat, please repeat). The prompt or cueing level used for each response was recorded for the 

195 participants’ responses to the 77 words (N = 15,015): (1) open-ended question (n = 6,848, 

45.6%), (2) gap fill or content related prompt (n = 725, 4.8%), (3) binary choice (n = 1,598, 10.6%), 

and (4) delayed imitation (n = 5,943, 38.9%), with delayed imitation being used predominantly by 

the youngest children. The lower number of spontaneous responses may also be impacted by the 

Vietnamese children’s reticence to speak due to respect for the adult authority. The participant’s 

response at the first attempt of each word was transcribed online with broad transcription using the 

International Phonetic Alphabet symbols and diacritics relevant to the Vietnamese context. If a 

certain production was not clear, participants were encouraged to repeat their production. 

Participants’ responses on the VSA were audio and video recorded using a Zoom H1 audio recorder 

and a Sony HDR-PJ790VE video camera, respectively. The audio recordings, saved in .wav format, 

were used to re-transcribe the VSA for all participants within six months after the assessment. The 

video recordings were used to check when there was a discrepancy between online and audio 

transcriptions. The final transcriptions, after checking using the audio and video recordings, were 

used in the analysis. 

Reliability 

Intra- and inter-judge point-to-point reliability was conducted separately for consonants, 

semivowels, vowels, and tones of the VSA. Intra-judge reliability was completed by the first author 

by comparing the online transcription and re-transcription undertaken 6 months later. Intra-judge 
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agreement was 95.1% based on a total of 12,168 data items from 20 randomly selected participants 

(10.3% of the sample). Inter-judge reliability was completed by the first author and a Vietnamese 

speech-language pathologist by independently transcribing online then independently checking the 

transcription afterwards via audio recording. Inter-judge agreement was 96.1% based on a total of 

6,362 data items from 11 randomly selected participants (5.6% of the sample). Both intra- and inter-

judge agreement reached an acceptable level of above 85% for reliability of phonetic transcription 

(Shriberg & Lof, 1991). 

Data Analysis 

Analysis of the participants’ responses on the VSA was undertaken using Phon version 3.0.1 

(Hedlund & Rose, 2018), a free phonological analysis software available from Phon.ca (Rose & 

Stoel-Gammon, 2015). Transcriptions of consonants, semivowels, vowels/diphthongs, and tones 

were reviewed by the first author. A phoneme was considered to be correct if the child produced an 

adult-like production or produced an acceptable dialectal variant (Table 1). The number of correct 

syllable-initial consonants, syllable-final consonants, semivowels, vowels, tones, and whole word 

for each participant were calculated to identify percentage of consonants correct (PCC), percentage 

of syllable-initial consonants (onset) correct (PICC), percentage of syllable-final consonants (coda) 

correct (PFCC), percentage of semivowels correct (PSVC), percentage of vowels correct (PVC), 

percentage of tones correct (PTC), and percentage of whole word correct (PWWC). Calculation of 

PCC was based on combining children’s productions of syllable-initial consonants (onset), syllable-

final consonants (coda), and semivowels. These data for each participant were transferred to the 

Statistical Package for Social Sciences version 25.0 computer program (SPSS) (IBM, 2017) for 

analysis of descriptive statistics and frequency distributions. 

Three sets of hierarchical regression analyses were conducted to examine the predictive 

value of age (in months) and sex on children’s accuracy scores of consonants, vowels, and tones, 

while controlling for the effect of family socioeconomic status. A proxy of family socioeconomic 

status was created by using maternal education, as indicated in the literature as the most important 
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indicator of family socioeconomic status (e.g., Campbell et al., 2003; To et al., 2013b). A dummy 

coded maternal education variable was created before being entered into the regression models, 

with junior high school education or below as the reference category. Adjusted R2 values were used 

to examine the total variance in the outcome variables explained by the predictors. 

Age of acquisition for each phoneme was recorded when each phoneme was produced 

correctly 75% and 90% across all children and all opportunities. A phoneme was considered to be 

acquired when the phoneme was produced correctly at least 90% of the time across all children and 

all opportunities. These criteria have been used in speech acquisition studies across the world (e.g., 

Dodd et al., 2003; MacLeod, Sutton, Trudeau, & Thordardottir, 2011; Smit et al., 1990; So & Dodd, 

1995; To et al., 2013a). 

Dialectal variants in Northern Vietnamese were considered to be acceptable productions in 

the current study based on a comprehensive literature review of phonological differences across 

Vietnamese dialects (Phạm & McLeod, 2016). In the current study, correct productions included 

that /p, b/ were acceptable pronunciations for the syllable-initial consonant /p/; /ʈ, c, ʦ/ were 

acceptable pronunciations for the syllable-initial consonant /ʈ/; /c, ʦ/ were acceptable 

pronunciations for the syllable-initial consonant /c/; /n, l/ were acceptable pronunciations for the 

syllable-initial consonant /n/; /ʂ, s/ were acceptable pronunciations for the syllable-initial consonant 

/ʂ/; /ʐ, z, r/ were acceptable pronunciations for the syllable-initial consonant /ʐ/; and /l, n/ were 

acceptable pronunciations for the syllable-initial consonant /l/. Therefore, if a participant 

pronounced a consonant in the same way as an adult from Northern Viet Nam, this was counted as 

correct. No dialectal variants were considered for semivowels, vowels/diphthongs, or tones in 

Northern Vietnamese in the current study.  

Non-adult productions and phonological patterns were analyzed from participants’ speech 

productions. Non-adult productions included any phoneme substitution, deletion, distortion, or 
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addition and were scored as incorrect. Non-adult realizations for each target phoneme were 

calculated by the percentage of occurrence of the non-adult realizations over the total opportunities 

in two age groups (2;0-3;11 and 4;0-5;11). Non-adult realizations that occurred more than 10% of 

the time were listed. Dialectal variants were counted as correct productions so were excluded from 

the calculations. 

Phonological patterns that occurred more than 10% were summarized for syllable-initial and 

syllable-final consonants and semivowels in two age groups (2;0-3;11 and 4;0-5;11). Substitution 

and syllable structure patterns identified in previous studies of Vietnamese speech production (Tang 

& Barlow, 2006), Cantonese speech production (To et al., 2013a), and studies of other languages 

(McLeod, 2007; McLeod & Baker, 2017) were included in the current study. Each phonological 

pattern was calculated by determining the occurrence of non-adult productions and the number of 

opportunities to produce relevant consonants and semivowels. Common dialectal productions were 

not included in the description of phonological patterns.  

Results 

Percentage of Consonants, Semivowels, Vowels/Diphthongs, and Tones Correct 

Measures of speech accuracy were calculated for children in each of the eight age groups. 

PCC was calculated by combining children’s productions of consonants (onsets, codas, and 

semivowels) that aligned with the Vietnamese Standard and acceptable dialectal variants for 

Northern Vietnamese speakers (Table 1, Phạm & McLeod, 2016). Results for accuracy of 

consonants, vowels, tones and whole words are presented for male and female children in each age 

group in Table 3, for onsets, codas, and semivowels in Table 4, and a summary is provided in 

Figure 3.  

Insert Table 3 here 

Insert Figure 3 here 

There was a large increase in accuracy of consonants from 2;0-2;5 years (M = 46.39, SD = 

7.95) to 3;0-3;5 years (M = 79.75, SD = 9.30), and accuracy continued to increase so that by 5;6-



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 24 

 

5;11 years children had a mean PCC of 93.13 (SD = 6.13). There was a large amount of variability 

in the accuracy of consonants for children younger than 4 years old as demonstrated by standard 

deviations ranging from 6.5 to 17.1 (Table 3). For syllable-initial and syllable-final consonants, 

approximately 90% of correct productions had been achieved by the 5;0-5;5 age group (Table 4). 

Insert Table 4 here 

There was a large increase in the accuracy of semivowels from 2;0-2;5 years (M = 70.74, SD 

= 14.38) to 3;0-3;5 years (M = 90.82, SD = 9.90), and accuracy continued to increase so that by 5;6-

5;11 years old children had a mean PSVC of 99.60 (SD = 1.55). On average, children acquired 

semivowels earlier than syllable-final consonants that were acquired earlier than syllable-initial 

consonants. For semivowels, approximately 90% of correct productions had been achieved by the 

3;0-3;5 age group (Table 4). 

The participants’ accuracy of vowels increased from 2;0-2;5 years (M = 91.93, SD = 3.13) to 

5;5-5;11 years (M = 99.11, SD = 2.79). On average, children acquired vowels/diphthongs earlier 

than consonants and semivowels. Approximately 90% of correct productions of vowels/diphthongs 

had been achieved by the 2;0-2;5 age group (Table 3). 

The participants’ accuracy of tones increased from 2;0-2;5 years (M = 91.05, SD = 1.42) to 

5;5-5;11 years (M = 96.65, SD = 3.42). Similar to vowels/diphthongs, children acquired tones 

earlier than consonants and semivowels. The average number of tones producing correctly was 

more than 90% from 2 years of age (Table 3). 

There was a large increase in the accuracy of whole words from 2;0-2;5 years (M = 16.58, 

SD = 7.38) to 4;0-4;5 years (M = 68.47, SD = 12.08), and accuracy for whole word continued to 

increase so that by 5;6-5;11 years children had a mean PWWC of 85.16 (SD = 12.89) (Table 3). 

Effect of Age, Sex, and Maternal Education 

Hierarchical regression analyses were conducted to consider the effect of age, sex, and 

maternal education on speech accuracy. Interaction terms between child sex and age were tested but 

there were no significant interactions for PCC, PVC and PTC scores. Therefore, they were not 
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included in the final regression models for parsimony. Results from regression analyses showed that 

children’s age positively predicted their PCC (ß = .80, p < .001), PVC (ß = .54, p < .001), and PTC 

(ß = .48, p < .001) scores, indicating that the older children are, the higher scores they achieved on 

PCC, PVC, and PTC.  However, there were no significant differences between boys and girls in 

their PCC (ß =-.01, p = .76), PVC (ß =.01, p = .89), and PTC scores (ß =.05, p = .43). Maternal 

education, a proxy for family socioeconomic status (e.g., Campbell et al., 2003; To et al., 2013b), 

was significantly related to PCC and PVC, but not PTC. Children whose mothers had post-graduate 

degrees or bachelor’s degrees had higher PCC and PVC scores compared to those whose mothers 

had junior high school education or below. The regression models explained 69.5%, 39.8%, and 

21% of the variance in PCC, PVC and PTC, respectively (Table 5). 

Insert Table 5 here 

Age of Acquisition of Consonants, Semivowels, and Tones  

Age of acquisition of Vietnamese consonants. 

Table 6 summarizes the percentage of tokens for each of the syllable-initial and syllable-

final consonants, and within-syllable and syllable-final semivowels that were correct at each age 

group. Figure 4 shows the age of acquisition for each Vietnamese consonant in the syllable-initial 

and syllable-final positions. 

Insert Table 6 here 

Insert Figure 4 here 

Syllable-initial consonants. Using the Standard Vietnamese pronunciation plus the Northern 

dialectal variants as the definition of correct, children produced more syllable-initial consonants 

correctly in the older age groups (see Tables 6 and 7). The only consonant that children in the 

youngest age group (2;0-2;5) could produce correctly at least 75% of the time was /b/; whereas, the 

5;6-5;11 age group produced most consonants correctly 75% of the time: /p, b, t ̪h , t, d, ʈ, c, k, ʔ, m, 

n, ɲ, ŋ, f, v, s, ʂ, ɣ, h, l/ (see Table 7). Indeed, most syllable-initial consonants were acquired with 
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>90% accuracy by the oldest age group (5;6-5;11) /p, b, t ̪h , t, d, ʈ, c, k, ʔ, m, n, ŋ, f, v, ɣ, h, l/. 

However, the following consonants were not produced correctly 90% of the time by the oldest age 

group: /ɲ, s, z, ʂ, ʐ, x/. 

Insert Table 7 here 

Syllable-final consonants. Using the Standard Vietnamese pronunciation plus the Northern 

dialectal variants as the definition of correct, children in the youngest age group (2;0-2;5) produced 

/t, m, n/ at least 75% of the time; whereas, children in the 5;0-5;5 and 5;6-5;11 age groups produced 

all syllable-final consonants /p, t, c, k, kp, m, n, ɲ, ŋ, ŋm/ at least 75% of the time (see Tables 6 and 

7). Most syllable-final consonants were acquired with >90% accuracy by the oldest age group (5;6-

5;11) /p, t, kp, m, n, ŋm/. However, the following syllable-final consonants were not produced 

correctly 90% of the time by the oldest age group: /c, k, ɲ, ŋ/.  

Age of acquisition of Vietnamese semivowels. 

Children in the 3;0-3;5 age group produced the within-syllable semivowel /w/ correctly at 

least 75% of the time and from 4;0-4;5 produced the within-syllable semivowel /w/ correctly at 

least 90% of the time. Children from the youngest to the oldest age groups produced both syllable-

final semivowels correctly at least 90% of the time: /w, j/ (Table 6). 

Age of acquisition of Vietnamese tones. 

Table 8 shows the age of acquisition for each Vietnamese tone. Tones 1, 2, 5, and 6 were 

acquired by the earliest age group (2;0-2;5) and were produced with nearly 100 per cent accuracy. 

Tone 4 was produced correctly between 72.7 and 86.6 per cent across the age groups. Tone 3 was 

the most difficult to produce with few children producing it correctly until 3;6-3;11. The 5;6-5;11 

age group produced tone 3 correctly 86.6 per cent of the time. To summarize, all tones were 

produced correctly at least 75% of the time by the oldest age groups (5;0-5;5 and 5;6-5;11).  

Insert Table 8 here 

Realizations of Vietnamese Consonants, Semivowels, and Tones  
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Realizations of syllable-initial Vietnamese consonants. 

Table 9 indicates the realizations of syllable-initial consonants by typically-developing 

Northern Vietnamese-speaking children. Square brackets are used to indicate realized forms 

(children’s outputs). Overall, there were common dialectal variants and non-adult realizations for 

groups of syllable-initial consonants; specifically [tʰ] was commonly used for target plosives, [n] 

was commonly used for target nasals, and [s]̪, [z]̪, [tʰ], and [h] were commonly used for target 

fricatives. Specific dialectal and non-adult realizations are outlined below. 

Insert Table 9 here 

Plosives. Overall, three syllable-initial plosives, /b, k, ʔ/ were produced correctly at least 

90% of the time. Three syllable-initial plosives were frequently produced as dialectal variants: /p/ 

was frequently produced as the dialectal variant /b/, /ʈ/ was frequently produced as the dialectal 

variants /c/ and /ʦ/, and /c/ was frequently produced as the dialectal variant /ʦ/. For the remaining 

syllable-initial plosives /t ̪h , t, d, ʈ, c/ the most common non-adult realization was [tʰ]. 

Nasals. Overall, the syllable-initial nasal /m/ was produced correctly at least 90% of the 

time. The syllable-initial nasal /n/ was frequently produced as the dialectal variant /l/. For the 

remaining syllable-initial nasals /ɲ, ŋ/ the most common non-adult realization was [n]. 

Fricatives. Overall, one syllable-initial fricative, /v/ was produced correctly at least 90% of 

the time. Two syllable-initial fricatives were frequently produced as a dialectal variant: /ʂ/ was 

frequently produced as the dialectal variant /s/, and /ʐ/ was frequently produced as the dialectal 

variants /z/ and /r/ (these are typical for Northern Viet Nam, but not Southern Viet Nam). For the 

remaining syllable-initial fricatives the most common non-adult realization of /f/ was [b], /s/ was [s]̪ 

and [tʰ], /z/ was [z]̪ and [tʰ], /x/ was [h], /ɣ/ was [k] and [tʰ], and /h/ was omitted. 
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Lateral approximant. The syllable-initial lateral approximant /l/ was frequently produced as 

the dialectal variant /n/. 

Realizations of syllable-final Vietnamese consonants. 

Table 10 indicates the realizations of syllable-final consonants by typically-developing 

Northern Vietnamese-speaking children. 

Insert Table 10 here 

Plosives. The syllable-final plosive /kp/ was produced correctly at least 90% of the time. The 

most common non-adult realization of syllable-final /p/ was [t], /t/ was [k], /c/ was [t], and /k/ was 

[p] and [t]. 

Nasals. The syllable-final nasals /m, ŋm/ were produced correctly at least 90% of the time. 

The most common non-adult realization of syllable-final /ɲ, ŋ/ was [n], and /n/ was [ŋ]. 

Realizations of Vietnamese semivowels. 

Table 10 also indicates the realizations of semivowels by typically-developing Northern 

Vietnamese-speaking children. The syllable-final semivowels, /w, j/ were produced correctly at 

least 90% of the time. The most common non-adult realization of the within-syllable semivowel /w/ 

was to omit it. 

Realizations of Vietnamese tones. 

Table 11 indicates the realizations of tones by typically-developing Northern Vietnamese-

speaking children. Tone 2 was always correct, so there were no non-adult realizations. Most of the 

non-adult realizations for tones 1, 5 and 6 were rare (<5% occurrence). When tone 1 was incorrect, 

it was produced as tone 2 or tone 6. When tone 5 was incorrect, it was produced as tone 1 and tone 

3. When tone 6 was incorrect, it was produced as tones 1, 2, and 5. When tone 4 was incorrect, it 

was occasionally produced as tones 6, 5, and 3; and was rarely produced as tones 2 and 1. Tone 3 
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was the most difficult tone for these Northern Vietnamese children; it was commonly produced as 

tone 5 (41.6% of the time) and was rarely produced as tones 1, 4, and 6. 

Insert Table 11 here 

Typical Phonological Patterns 

Substitution patterns that were analyzed in the current study were: fronting (palatal and velar 

plosives), backing (alveolar plosives), stopping of fricatives, gliding of fricatives and nasals, 

denasalization, nasalization, aspiration, deaspiration, and glottal replacement. Syllable structure 

patterns that were analyzed in the current study were: initial consonant deletion, final consonant 

deletion, and semivowel deletion (see Table 12). The most commonly occurring phonological 

patterns (>10%) used by the younger children (aged 2;0 to 3;11) were: fronting of palatal and velar 

plosives (36.5%), stopping of fricatives (24.2%), deaspiration (19.0%), aspiration (12.3%), and 

semivowel deletion (14.4%). The most commonly occurring phonological patterns (>10%) used by 

the older children aged 4;0 to 5;11 were: fronting of palatal and velar plosives (13.3%) and 

deaspiration (11.5%). The most commonly occurring phonological patterns (>10%) used by the 

whole sample were: fronting of palatal and velar plosives (21.0%) and deaspiration (14.0%). 

Insert Table 12 here 

Discussion 

Four main findings about acquisition of consonants, semivowels, vowels/diphthongs, and 

tones of Northern Vietnamese-speaking children emerged from the current study. First, the accuracy 

scores of consonants, semivowels, vowels, and tones for Northern Vietnamese-speaking children 

were higher as age increased demonstrating the development of the phonological system in 

Vietnamese. Second, by the age of 5;5-5;11, these Northern Vietnamese-speaking children had 

acquired all Vietnamese consonants, semivowels, vowels, and tones, with the exceptions of the 

syllable-initial consonants /ɲ, s, z, x/, the within-syllable semivowel /w/, tone 3 (creaky thanh ngã), 

and tone 4 (dipping-rising thanh hỏi). Third, the typical non-adult realizations of Northern 

Vietnamese consonants, semivowels, and tones could be identified, and variability of non-adult 
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productions decreased in the older age groups. Fourth, common phonological patterns (>10%) were 

fronting, stopping, deaspiration, aspiration, and semivowel deletion for younger children, and were 

fronting and deaspiration for older children. In general, Northern Vietnamese-speaking children 

acquired vowels/diphthongs and tones earlier than semivowels, syllable-final consonants, and 

syllable-initial consonants. Findings from the current comprehensive study add to previous studies 

of Vietnamese speech acquisition. 

Percentage of Consonants, Semivowels, Vowels/Diphthongs, and Tones Correct   

Measures of the accuracy of consonants, semivowels, vowels, and tones calculated in the 

current study demonstrated the improvement of speech production accuracy with age. These 

measures were not reported in previous Vietnamese studies but have been reported in Cantonese. 

Comparison of these results to those in a Cantonese study reporting accuracy of consonants, vowels, 

and tones (To et al., 2013a) shows a similar trend. Older children obtained higher accuracy scores 

than the younger children. Accuracy in vowels/diphthongs and tones was higher than for 

semivowels, and consonants. From 2;0 years of age the average number of vowels/diphthongs and 

tones produced correctly was more than 90%. In the current study vowels/diphthongs were more 

accurate than tones, and consonants; whereas, in Cantonese tones were more accurate than 

vowels/diphthongs and consonants (Cheung, 1990; So & Dodd, 1995; To et al., 2013a). A possible 

reason is that Vietnamese tones are more complex than Cantonese tones is because two out of the 

six Vietnamese tones have two directions in the contour (tones 3 and 4) while all nine tones in 

Cantonese have simpler contours. 

Effect of age, sex, and maternal education. 

Significant age differences were found in the current study as children in older age groups 

had higher speech accuracy scores. This result contributed to conclusive previous evidence 

regarding the impact of age on children’s speech acquisition.  

In the current study there were no sex differences for accuracy of consonants, vowels, and 

tones for the whole sample (n = 195). Previous Vietnamese studies did not report the impact of sex 



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 31 

 

on speech accuracy. The current results were similar to those from two Cantonese studies that 

investigated the speech samples of 155 participants (Cheung, 1990) and 268 participants (So & 

Dodd, 1995). In contrast, a significant sex effect has been found in other studies. For example, 

female participants showed high speech accuracy scores at an earlier age than their male 

counterparts in another Cantonese study with 1,726 participants (To et al., 2013a) and in studies of 

English speech acquisition (e.g., Dodd et al., 2003; Smit et al., 1990). 

Accuracy of consonants and vowels but not tones were significantly related to children’s 

maternal education, that was used as a proxy for family socioeconomic status in the current study. 

Children whose mothers had post-graduate degrees or bachelor’s degrees had higher accuracy of 

consonants and vowels than those whose mothers had junior high school education or below. No 

account was made of the impact of socioeconomic status on children’s speech acquisition in 

previous Vietnamese studies so comparison between these was not made. This result was similar to 

those from a Cantonese study which showed that higher maternal education was significantly linked 

with better speech skills (To et al., 2013b). 

Age of Acquisition of Consonants, Semivowels, and Tones 

 The age of acquisition for each Vietnamese consonant, semivowel, and tone was established 

in the current study using the criterion of at least 90% correct. Among previous Vietnamese studies, 

Lưu (1996) did not report the criterion for acquired phonemes, and Nguyễn (2011) and Nguyễn and 

Phạm (2014) did not report the age of acquisition of all phonemes being assessed. However, there 

were similar overall findings between previous studies of Vietnamese speech acquisition and the 

current study: vowels/diphthongs and tones were acquired earlier than semivowels and consonants. 

These findings were also similar to Cantonese as consonants were the latest to be acquired in 

comparison to tones and vowels/diphthongs (Cheung, 1990; So & Dodd, 1995; To et al., 2013a). 

Syllable-initial consonants. 

The syllable-initial consonant /m/ was the earliest to be acquired by age 2;11 in the current 

study and /m/ was among the earliest acquired sounds by age 2;11 in previous studies undertaken in 
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Vietnamese (Nguyễn, 2011; Nguyễn & Phạm, 2014), Cantonese (Cheung, 1990; So & Dodd, 1995; 

To et al., 2013a), English (Dodd et al., 2003; Smit et al., 1990) and other languages (McLeod & 

Crowe, 2018). The syllable-initial consonant /b/ was acquired by age 3;5 in the current study but 

was acquired a year earlier in Nguyễn (2011). The syllable-initial consonants /k, ʔ, ŋ, f, v, l/ were 

acquired by age 3;11 in the current study and a similar acquisition pattern was observed for /f, v, l/ 

in Nguyễn and Phạm (2014), except that /k/ was acquired at age 4;0-4;5, /ʔ/ was not assessed, and 

/ŋ/ was acquired after age 5;0. /ŋ, f, l/ were acquired at a slightly earlier age, but /k/ was acquired 

later (by age 5;0) in Cantonese studies (Cheung, 1990; So & Dodd, 1995; To et al., 2013a). The 

syllable-initial consonants /t, d, c, n, ɣ, h/ were acquired by age 4;11 in the current study and the 

acquisition of /t, d, c, n, h/ was inconsistent with findings in previous Vietnamese studies where /t/ 

was acquired late (after age 5;0), /d, c, h/ were acquired early (at age 2;11), /n/ was acquired very 

early (by age 2;6) (Nguyễn & Phạm, 2014), and /c/ was acquired very early (by age 2;6) (Nguyễn, 

2011). The large discrepancy in development paths for these phonemes might be due to difference 

in research methods. For example, in the previous Vietnamese studies speech productions were 

scored using a binary correct/incorrect system based on orthography rather than transcription of 

whole words using the International Phonetic Alphabet symbols, audio or video recordings were not 

used for double checking of online scoring, and the criteria used to define age of acquisition were 

not reported. Additionally, the syllable-initial consonant /t ̪h / was acquired by age 5;11 in the current 

study and it developed at the same pace in Nguyễn (2011).  

The most difficult syllable-initial consonants to be acquired in the current study were /ɲ, s, 

z, x/ as the oldest children did not produce these phonemes correctly using the 90% criterion. /s/ 

was also found to be among the most difficult phonemes in studies of Cantonese and other 

languages (Cheung, 1990; McLeod & Crowe, 2018; So & Dodd, 1995; To et al., 2013a). However, 
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Nguyễn and Phạm (2014) reported that /ɲ/ was acquired earliest (by age 2;5), /s/ was acquired at 

age 2;11, and /z/ was acquired at age 4;5 and Nguyễn (2011) reported that /x/ was acquired at age 

3;11. The slower rate of acquisition of these phonemes in the current study may be explained by 

stricter criteria in terms of consonant occurrence and stimulus complexity (Macrae, 2017) than 

those in previous Vietnamese studies. In the current study the consonants were required to be 

produced correctly in three stimuli with different syllable structures and vowel combinations.  

The earlier acquired consonants were plosives and nasals. The later, and most difficult 

consonants were the nasal /ɲ/ and fricatives /s, z, x/. There was an interaction between place and 

manner where nasals produced with anterior placement /m, n/ were acquired earlier than nasals with 

posterior tongue placement /ɲ, ŋ/. Fricatives were found to be difficult for the children to produce. 

This aligns with international trends found in many speech acquisition studies across languages that 

were summarized in McLeod and Crowe (2018). 

The current study included the dialectal variants of /p, ʈ, c, n, ʂ, ʐ, l/ in the calculation of 

accuracy scores. The consideration was relevant because if dialectal variants were excluded, these 

phonemes would not be acquired by age 5;11. Calculation of dialectal variants was not mentioned 

in previous Vietnamese studies but was considered in Cantonese studies. 

Syllable-final consonants.  

The consonant /m/ was the earliest acquired sound in both syllable-initial and syllable-final 

positions in the current study and this finding is similar to previous Vietnamese studies. The 

consonant /ɲ/ was recorded as the most difficult in both syllable-initial and syllable-final positions 

in the current study and the acquisition of this syllable-final consonant was not recorded in previous 

Vietnamese studies. The consonant /t/ was acquired by 4;6 both in syllable-initial and syllable-final 

positions. Surprisingly in the current study, while the syllable-final consonants /k, ŋ/ were the last to 

be acquired, the two syllable-final double-articulation consonants /kp, ŋm/ were acquired early, by 
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age 3;0. Nguyễn (2011) and Nguyễn and Phạm (2014) did not include these two syllable-final 

consonants. A further study of acquisition of the two syllable-final double-articulation consonants 

would be valuable to provide complementary data about the acquisition of the syllable-final double-

articulation consonants in elicited and connected samples. Another interesting phenomenon in the 

current study was that the acquisition rate of syllable-final velars /k, ŋ/ was reversed compared to 

their syllable-initial counterparts because they were both acquired early (by age 3;5) in syllable-

initial position but had not been acquired by the oldest age group in the syllable-final position. In 

contrast, Nguyễn and Phạm (2014) found that these velars were not acquired by age 3;11 in 

syllable-initial position but were acquired early in the syllable-final position. In the current study, 

the syllable-final consonant /c/ was also the last to be acquired but it cannot be compared with the 

syllable-initial /c/ because the syllable-initial counterpart had dialectal variants. Similarly, 

acquisition of syllable-final /p, n/ cannot be compared with the syllable-initial counterparts because 

of dialectal variants. 

Age of acquisition data in the current study contained reversals for the syllable-initial 

consonants /d, Ɂ, ɲ, x/ and syllable-final consonants /c, m, n, ŋ, ŋm/. Reversals occurring in older age 

groups were also found in speech acquisition data for other languages such as English (Smit et al., 

1990) and Cantonese (To et al., 2013a). Reversals were also found in previous Vietnamese studies 

(Nguyễn, 2011; Nguyễn & Phạm, 2014). 

Semivowels. 

The within-syllable semivowel /w/ was acquired by age 4;5 in the current study; however, it 

is considered to be acquired late in Nguyễn and Phạm (2014) because children aged 4;5-4;11 only 

produced it correctly 67.3% of the time. The two syllable-final semivowels /w, j/ were acquired by 

the youngest age group in the current study; whereas, it took longer to be acquired in the previous 

Vietnamese studies.  

Tones. 
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In the current study, the Northern Vietnamese tones 1, 2, 5, and 6 were acquired by the 

youngest age group; whereas, tones 3 and 4 were the most difficult as they were not acquired by age 

5;11. This finding is not consistent with the previous analysis by Lưu (1996) that showed that all the 

Vietnamese tones were acquired by the age of three. However, this finding is supported by the other 

previous Vietnamese studies (Nguyễn, 2011; Nguyễn & Phạm, 2014). A possible explanation why 

Northern Vietnamese tones 3 and 4 took a longer time to be acquired than the other tones may be 

because tones 3 and 4 are known as complex (or contour) tones that have two directions in the 

contour and require the articulation of creaky and falling-rising features, respectively (Đoàn, 2003; 

Hoàng, 1989) (see Figure 1). Another reason may be because tones 3 and 4 have a low frequency of 

occurrence in Vietnamese. As a result, the articulation difficulty and low functional load of tones 3 

and 4 may explain their slower rate of acquisition compared to the other tones having simpler 

contours. It seems apparent from the current study that tones having simpler contours were acquired 

early and this finding is supported by a number of Cantonese studies since all nine Cantonese tones 

have simpler contours and are reported to be acquired early (Cheung, 1990; So & Dodd, 1995; To et 

al., 2013a). 

Typical Non-Adult Realizations of Vietnamese Consonants, Semivowels, and Tones 

The description of non-adult realizations for each Vietnamese consonant, semivowel and 

tone was presented in the current study by calculation of the occurrence rate in three categories: 

common (>10%), occasional (5-10%), and rare (<5%) for two age groups (2;0-3;11 and 4;0-5;11) 

(Tables 9, 10, 11). Non-adult realizations for Vietnamese phonemes were listed without the 

occurrence rate in previous Vietnamese studies; therefore, a direct comparison of non-adult 

realizations cannot be made. However, there is agreement that the within-syllable semivowel has 

one typical non-adult realization. It was deleted 43.3% of the time by age 3;11 in Nguyễn and Phạm 

(2014) and 41.2% by ages 2;0 to 3;11 in the current study. Non-adult realizations for tones were 

varied for all six tones in the current study. All tones except for the tone 1 had only one non-adult 

token in Nguyễn and Phạm (2014). There is agreement that tone 3 was the most difficult tone 
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among Vietnamese studies; however, in the current study its common non-adult realization was 

tone 5 and rare non-adult realizations were tones 1, 4, and 6 whereas in Nguyễn and Phạm (2014), 

the only non-adult realization of tone 3 was tone 2. 

Phonological Patterns used by Typically-Developing Vietnamese Children 

The current study was an initial step towards describing phonological patterns used by 

typically-developing Vietnamese-speaking children, so a comparison cannot be made to previous 

Vietnamese studies of typically developing children. However, the findings are similar to Tang and 

Barlow (2006) who studied four Southern Vietnamese-speaking children with speech sound 

disorders. Both the current study and Tang and Barlow (2006) found that children used following 

phonological patterns: Fronting, backing, stopping, gliding, denasalization, glottal replacement, 

initial consonant deletion, and final consonant deletion. In addition, the following patterns were 

identified in the current study but not in the Tang and Barlow (2006) study: nasalization, aspiration, 

deaspiration, and semivowel deletion. Similarities and differences in phonological patterns were 

also explored by comparing the results of the current study to studies of Cantonese and other 

languages. Common phonological patterns in Vietnamese that were similar to those in Cantonese 

were: fronting, stopping, deaspiration, and aspiration in children ages 2;0-3;11 but Cantonese had 

additional phonological patterns. Fronting in Vietnamese was found to be the most commonly 

occurring pattern across the age groups of 2;0-5;11 in the current study but it was less common in 

the age groups of 2;6-3;0 in Cantonese (To et al., 2013a) and 2;0-3;6 in English (Smit, 1993). 

Deaspiration in the current study occurred across the age groups 2;0-5;11, while this pattern 

disappeared by 3;6 in Cantonese and was “occasional” by 5;0 and “rare” by 9;0 in English (Smit, 

1993). These studies are in agreement that it takes time for aspiration to be acquired in Cantonese 

and Vietnamese. Also, it seems apparent from the analyses of phonological patterns in the current 

study that, backing was found to be an “occasional” phonological pattern for typically-developing 

children in Vietnamese and Cantonese; whereas, it is likely an atypical pattern in English (Dodd et 

al., 2003; To et al., 2013a). 
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Theoretical Implications 

The current study shows that Vietnamese acquisition shared many similarities with 

acquisition of other languages (e.g., English, Cantonese) (McLeod & Crowe, 2018). The results of 

the current study generally supported the emergence approach to speech acquisition (Davis & 

Bedore, 2013) that ascribes a strong interplay between the child-internal biological capacities (e.g., 

child’s speech accuracy) and linguistic and cultural input from the external environment (e.g., the 

ambient phonology). 

Clinical Implications 

The field of speech-language pathology is emerging in Viet Nam thus it is important to 

develop contextually relevant resources that inform evidence-based and equitable practice, and 

“bring legitimacy to the profession and advance recognition” (Atherton, Davidson, & McAllister, 

2017, p. 118). The preliminary findings presented in the current study may provide emerging 

evidence for professionals working with Vietnamese-speaking children in Viet Nam and other 

countries regarding typical acquisition to support identification and management of children with 

speech sound disorders. These data provide initial benchmarks for all Vietnamese phoneme mastery 

by 2- to 5-year-old Vietnamese-speaking children based on a culturally and linguistically 

appropriate speech test, the Vietnamese Speech Assessment (VSA, Phạm, Le, et al., 2016). The 

VSA is undergoing standardization so it can subsequently be a clinical tool for professionals 

working with Vietnamese-speaking children. 

Limitations 

Although the current study provided valuable and reliable information about speech 

acquisition of Northern Vietnamese-speaking children, there are some limitations. First, the 

children’s developmental status was not obtained from direct assessment because there were no 

standardized screening tests to assess the development of preschool-aged children in Viet Nam. The 

status of typical development of children in the current study was based on concerns that parents 

and teachers reported on children’s speech, language, and development by using the Parents’ 
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Evaluation of Developmental Status (Glascoe, 2013). The study used a cross-sectional design, and 

findings about change over time should be supplemented with longitudinal data. The current study 

included participants ranging from 2;2 to 5;11 years but the older groups had more participants than 

the younger groups. Additionally, different age groups were not matched for gender so these two 

factors may be conflated. Some challenges were encountered in eliciting spontaneous speech with 

the children due to the cultural heritage of teacher authority and superiority and child submission in 

educational settings in Viet Nam. During data collection, the children generally appeared shy, 

apprehensive, and reticent to speak spontaneously despite taking time to establish rapport and this 

resulted in many participants imitating the target words. Individual differences in variants were not 

analyzed, so it was not possible to determine whether a single speaker tended to produce a specific 

variant, or whether intra-speaker variation indicated instability in learning sounds. The contribution 

of the interactions between tones and vowels in the acquisition of tones was not considered in the 

current study although the stimuli for tones selected in the speech instrument included items with 

various vowel combinations. 

Future Directions 

The findings of the current study provide a description of Northern Vietnamese children’s 

acquisition of consonants, semivowels, vowels/diphthongs, and tones. The Vietnamese language 

has differences in pronunciation between the Northern, Central, and Southern Vietnamese dialects 

(Phạm & McLeod, 2016); therefore, it is important to replicate the study in the Central and 

Southern Vietnamese dialects. Future research should also compare data from children who are 

monolingual and multilingual speakers, and from children who are typically developing and with 

speech sound disorders. Additionally, it would be useful to undertake research into acquisition of 

Vietnamese phonemes with more participants across the targeted age ranges. 

Conclusion 

This cross-sectional study provided data regarding speech acquisition among Vietnamese-

speaking children aged 2;0 to 5;11. The development of Vietnamese phoneme accuracy, age of 
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acquisition, non-adult realizations, and phonological patterns across the age groups was described 

based on calculations of children’s productions of consonants, semivowels, vowels/diphthongs, and 

tones. These data are important for professionals working with Vietnamese-speaking children to 

assist with the identification and management of children with speech sound disorders. This study 

may serve as a reference for studies of speech and language acquisition in other Vietnamese dialects 

to support the emerging speech-language pathology profession in Viet Nam. 

 

 

ACKNOWLEDGMENTS 

The authors thank Professor Linda J. Harrison and Dr. Cen Wang for statistical support and 

Ninh Dang Vu for data entry support.  

  



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 40 

 

REFERENCES 

Albrecht, K. M. (2017). The identification of typical and atypical phonological acquisition in 

Turkish-German bilingual children. (Unpublished doctoral dissertation), The University of 

Sheffield, Sheffield, UK.  

Alves, M. J. (2007). A look at north-central Vietnamese. Paper presented at the Southeast Asian 

Linguistics Society, Canberra, Australia.  

American Academy of Audiology. (2011). American Academy of Audiology clinical practice 

guidelines: Childhood hearing screening. Retrieved from http://audiology-

web.s3.amazonaws.com/migrated/ChildhoodScreeningGuidelines.pdf_5399751c9ec216.426

63963.pdf. 

American Speech-Language-Hearing Association. (2016). Childhood hearing screening. Retrieved 

from 

http://www.asha.org/PRPSpecificTopic.aspx?folderid=8589935406&section=Overview. 

Anthony, J. L., Aghara, R. G., Dunkelberger, M. J., Anthony, T. I., Williams, J. M., & Zhang, Z. 

(2011). What factors place children with speech sound disorders at risk for reading 

problems? American Journal of Speech-Language Pathology, 20(2), 146-160. 

https://doi.org/10.1044/1058-0360(2011/10-0053) 

Atherton, M., Davidson, B., & McAllister, L. (2017). Exploring the emerging profession of speech-

language pathology in Vietnam through pioneering eyes. International Journal of Speech-

Language Pathology, 19(2), 109-120. https://doi.org/10.3109/17549507.2016.1159335 

Australian Bureau of Statistics. (2017). Census reveals a fast changing, culturally diverse nation. 

Retrieved from http://www.abs.gov.au/ausstats/abs@.nsf/lookup/Media%20Release3. 

Brunelle, M. (2009a). Northern and Southern Vietnamese tone coarticulation: A comparative case 

study. Journal of Southeast Asian Linguistics, 1, 49-62.  

Brunelle, M. (2009b). Tone perception in Northern and Southern Vietnamese. Journal of Phonetics, 

37(1), 79-96. https://doi.org/10.1016/j.wocn.2008.09.003 



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 41 

 

Brunelle, M., Nguyen, D. D., & Nguyen, K. H. (2010). A laryngographic and laryngoscopic study 

of Northern Vietnamese tones. Phonetica, 67(3), 147-169. 

https://doi.org/10.1159/000321053 

Camarota, S. A., & Zeigler, K. (2014). One in five U.S. residents speaks foreign language at home, 

record 61.8 million: Spanish, Chinese, and Arabic speakers grew most since 2010. 

Retrieved from https://cis.org/sites/cis.org/files/camarota-language.pdf. 

Campbell, T. F., Dollaghan, C. A., Rockette, H. E., Paradise, J. L., Feldman, H. M., Shriberg, L. D., 

. . . Kurs-Lasky, M. (2003). Risk factors for speech delay of unknown origin in 3-year-old 

children. Child Development, 74(2), 346-357. https://doi.org/10.1111/1467-8624.7402002 

Cao, X. H. (2006). Tiếng Việt mấy vấn đề ngữ âm-ngữ pháp-ngữ nghĩa [Vietnamese some issues in 

phonology-syntax-semantics]. Thành phố Hồ Chí Minh, Việt Nam: Khoa học xã hội. 

Cheung, P. (1990). The acquisition of Cantonese phonology in Hong Kong: A cross-sectional study. 

(Unpublished BSc), University College London, UK. 

Davis, B. L., & Bedore, L. M. (2013). An emergence approach to speech acquistion: Doing and 

knowing. New York, NY: Psychology Press. 

Đinh, L. T., & Nguyễn, V. H. (1998). Cơ cấu ngữ âm tiếng Việt [The structure of Vietnamese 

phonology]. Hà Nội, Việt Nam: Giáo dục. 

Đỗ, X. T., & Lê, H. T. (2005). Tiếng Việt 2 [Vietnamese 2]. Hà Nội, Việt Nam: Đại học Sư phạm 

Hà Nội. 

Đoàn, T. T. (2003). Ngữ âm tiếng Việt [Vietnamese phonetics]. Hà Nội, Việt Nam: Đại học Quốc 

gia Hà Nội. 

Dodd, B., Holm, A., Hua, Z., & Crosbie, S. (2003). Phonological development: A normative study 

of British English-speaking children. Clinical Linguistics and Phonetics, 17(8), 617-643. 

doi:10.1080/0269920031000111348 

Eberhard, D. M., Simons, G. F. & Fennig, C. D. (Eds.). (2019). Ethnologue: Languages of the 

world (22nd ed.). Dallas, TX: SIL International. Online version: http://www.ethnologue.com 



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 42 

 

General Statistics Office of Viet Nam. (2016). Area, population, and population density by 

province. Retrieved from https://www.gso.gov.vn/default_en.aspx?tabid=774. 

Glascoe, F. P. (2013). Parents' Evaluation of Developmental Status (PEDS) Response Form 

(Vietnamese). Brentwood, TN: PEDStestOnline, LLC. 

Goldstein, B. A., & Iglesias, A. (2001). The effect of dialect on phonological analysis: Evidence 

from Spanish-speaking children. American Journal of Speech-Language Pathology, 10(4), 

394-406. https://doi.org/10.1044/1058-0360(2001/034) 

Hedlund, G. & Rose, Y. (2018). Phon version 3.0.1 [Computer software]. Retrieved from 

https://phon.ca. 

Hoàng, C. C. (1989). Thanh điệu qua giọng địa phương trên cứ liệu Fo [Tones in local voices 

through Fo evidence]. Ngôn ngữ [Language], 4, 1-17.  

Hoàng, T. C. (2004). Phương ngữ học Tiếng Việt [Vietnamese dialectology]. Hà Nội, Việt Nam: 

Đại học Quốc gia Hà Nội. 

Hua, Z., & Dodd, B. (2006). Phonological development and disorders in children: A multilingual 

perspective. Clevedon, UK: Multilingual Matters. 

Huỳnh, C. T. (1999). Hệ thống ngữ âm của phương ngữ Sài Gòn (so với phương ngữ Hà Nội và 

một số phương ngữ khác ở Việt Nam) [The phonetic system of the Sai Gon dialect, 

compared with the Ha Noi and other dialects of Vietnamese]. (Unpublished PhD thesis), 

Trường Đại học Khoa học xã hội và nhân văn, Đại học quốc gia Thành phố Hồ Chí Minh, 

Thành phố Hồ Chí Minh, Việt Nam. Retrieved from 

http://lib.hcmussh.edu.vn/Duy/He%20thong%20ngu%20am_1103.pdf  

Huỳnh, C. T. (2014). Tiếng Sài Gòn [The Sai Gon dialect]. Hà Nội, Việt Nam: Chính trị quốc gia - 

Sự thật. 

Hwa-Froelich, D., Hodson, B. W., & Edwards, H. T. (2002). Characteristics of Vietnamese 

phonology. American Journal of Speech-Language Pathology, 11(3), 264-273. 

https://doi.org/10.1044/1058-0360(2002/031) 



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 43 

 

IBM. (2017). SPSS Statistics (Version 25.0) [Computer software]. Armonk, NY: Author. 

Inglebret, E., Bailey, S., Clothiaux, J. A., Skinder-Meredith, A., Monson, K., & Cleveland, L. 

(2017). Reporting of socioeconomic status in pediatric language research. American Journal 

of Speech-Language Pathology, 26(3), 1042-1052. doi:10.1044/2017_AJSLP-16-0229 

International Labour Office. (2012). International standard classification of occupations (ISCO-

08). Retrieved from http://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---

publ/documents/publication/wcms_172572.pdf. 

Jakobson, R., & MacMahon, M. (1969). Child language, aphasia and phonological universals. 

British Journal of Disorders of Communication, 4(2), 208-209. 

https://doi.org/10.3109/13682826909011489 

Kirby, J. P. (2010). Dialect experience in Vietnamese tone perception. Journal of the Acoustical 

Society of America, 127(6), 3749-3757. https://doi.org/10.1121/1.3327793 

Kirby, J. P. (2011). Vietnamese (Hanoi Vietnamese). Journal of the International Phonetic 

Association, 41(03), 381-392. https://doi.org/10.1017/S0025100311000181 

Lã, T. B. L., Phan, T. H. X., & Nguyễn, T. T. N. (2011). Tiếng Việt và tiếng Việt thực hành 

[Vietnamese and Vietnamese in use]. Hà Nội, Việt Nam: Đại học Sư phạm Hà Nội. 

Law, J., Boyle, J., Harris, F., Harkness, A., & Nye, C. (2000). Prevalence and natural history of 

primary speech and language delay: Findings from a systematic review of the literature. 

International Journal of Language and Communication Disorders, 35(2), 165-188.  

Leitão, S., & Fletcher, J. (2004). Literacy outcomes for students with speech impairment: Long-

term follow-up. International Journal of Language and Communication Disorders, 39, 245-

256. https://doi.org/10.1080/13682820310001619478 

Lewis, B. A., Freebairn, L. A., & Taylor, H. G. (2000). Academic outcomes in children with 

histories of speech sound disorders. Journal of Communication Disorders, 33(1), 11-30. 

https://doi.org/10.1016/S0021-9924(99)00023-4 



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 44 

 

Lewis, B. A., Freebairn, L. A., & Taylor, H. G. (2002). Correlates of spelling abilities in children 

with early speech sound disorders. Reading and Writing: An Interdisciplinary Journal, 15, 

389-407.  

Lưu, T. L. (1996). Những bước phát triển ngôn ngữ trẻ em từ 1 đến 6 tuổi (trên tư liệu ngôn ngữ trẻ 

em ở nội thành Hà Nội) [The language development stages of children aged 1-6 (basing on 

the sample of children's language in the intercity of Ha Noi)]. (Unpublished PhD thesis), 

Trường Đại học Khoa học Xã hội và Nhân văn, Đại học Quốc gia Hà Nội, Hà Nội, Việt 

Nam.  

MacLeod, A. A., Sutton, A., Trudeau, N., & Thordardottir, E. (2011). The acquisition of consonants 

in Québécois French: A cross-sectional study of pre-school aged children. International 

Journal of Speech-Language Pathology, 13(2), 93-109. 

https://doi.org/10.3109/17549507.2011.487543 

Macrae, T. (2017). Stimulus characteristics of single-word tests of children's speech sound 

production. Language, Speech, and Hearing Services in Schools, Advance online 

publication. https://doi.org/10.1044/2017_LSHSS-16-0050 

McCauley, R. J., & Swisher, L. (1984). Psychometric review of language and articulation tests for 

preschool children. Journal of Speech and Hearing Disorders, 49(1), 34-42. 

https://doi.org/10.1044/jshd.4901.34 

McIntosh, B., & Dodd, B. J. (2008). Two-year-olds' phonological acquisition: Normative data. 

International Journal of Speech-Language Pathology, 10(6), 460-469. 

https://doi.org/10.1080/17549500802149683 

McLeod, S. (2010). Laying the foundations for multilingual acquisition: An international overview 

of speech acquisition. In M. Cruz-Ferreira (Ed.), Multilingual norms (pp. 53-71). Frankfurt, 

Germany: Peter Lang Publishing. 

McLeod, S. (Ed.) (2007). The international guide to speech acquisition. Clifton Park, NY: 

Thomson Delmar Learning. 



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 45 

 

McLeod, S., & Baker, E. (2017). Children’s speech: An evidence-based approach to assessment 

and intervention. Boston, MA: Pearson Education. 

McLeod, S., Baker, E., McCormack, J., Wren, Y., Roulstone, S., Crowe, K., . . . Howland, C. 

(2017). Cluster-randomized controlled trial evaluating the effectiveness of computer-

assisted intervention delivered by educators for children with speech sound disorders. 

Journal of Speech, Language, and Hearing Research, 60(7), 1891-1910. 

https://doi.org/10.1044/2017_JSLHR-S-16-0385 

McLeod, S., & Crowe, K. (2018). Children’s consonant acquisition in 27 languages: A cross-

linguistic review. American Journal of Speech-Language Pathology, 27, 1546-1571. 

https://doi.org/10.144/2018_AJSLP-17-0100 

Nguyễn, T. C. (1997). Giáo trình lịch sử ngữ âm tiếng Việt [Textbook of Vietnamese historical 

phonology]. Hà Nội, Việt Nam: Giáo dục. 

Nguyễn, T. L. K. (2011). Nội dung đánh giá khả năng phát âm âm tiết tiếng Việt của trẻ mẫu giáo 

[The assessment content of pronunciation ability of Vietnamese syllable of preschoolers]. 

Ngôn ngữ [Language], 9, 6-17.  

Nguyễn, T. L. K., & Phạm, H. L. (2014). Lỗi phát âm âm tiết thường gặp ở trẻ 2-4 tuổi (tại thành 

phố Hồ Chí Minh) [Common errors of syllable pronounce in Vietnamese speaking children 

from 2-4 years old (in Ho Chi Minh city)]. Tạp chí khoa học Trường Đại học Sư phạm 

Thành phố Hồ Chí Minh [Scientific Journal of Ho Chi Minh City University of Pedagogy], 

57(91), 9-21.  

Nguyễn, V. L., & Edmondson, J. A. (1998). Tones and voice quality in modern northern 

Vietnamese: Instrumental case studies. Mon–Khmer Studies, 28, 1-18.  

Peña, E. D., Spaulding, T. J., & Plante, E. (2006). The composition of normative groups and 

diagnostic decision making: Shooting ourselves in the foot. American Journal of Speech-

Language Pathology, 15, 247-254. https://doi.org/10.1044/1058-0360(2006/023) 

Pham, A. H. (2003). Vietnamese tone: A new analysis. New York, NY: Routledge. 



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 46 

 

Pham, A. H. (2006). Vietnamese rhyme. Southwest Journal of Linguistics, 25(2), 107.  

Phạm, B. (2013). Phát âm nhầm lẫn /l/-/n/ trong tiếng Việt: Từ biểu hiện đến can thiệp 

[Pronunciation /l/-/n/ in Vietnamese: Errors and therapy]. Ngôn ngữ [Language], 10, 25-32.  

Phạm, B., Le, X. T. T., & McLeod, S. (2016). Vietnamese Speech Assessment. Bathurst, Australia: 

Author. 

Phạm, B., & McLeod, S. (2016). Consonants, vowels and tones across Vietnamese dialects. 

International Journal of Speech-Language Pathology, 18(2), 122-134. 

https://doi.org/10.3109/17549507.2015.1101162 

Phạm, B., McLeod, S., & Harrison, L. J. (2017). Validation and norming of the Intelligibility in 

Context Scale in Northern Viet Nam. Clinical Linguistics and Phonetics, 31(7-9), 665-681. 

https://doi.org/10.1080/02699206.2017.1306110 

Phạm, B., McLeod, S., & Le, X. T. T. (2016). Development of the Vietnamese Speech Assessment. 

Journal of Clinical Practice in Speech-Language Pathology, 18(3), 126-130.  

Phoon, H. S., Abdullah, A. C., Lee, L. W., & Murugaiah, P. (2014). Consonant acquisition in the 

Malay language: A cross-sectional study of preschool aged Malay children. Clinical 

Linguistics and Phonetics, 28(5), 329-345. https://doi.org/10.3109/02699206.2013.868517 

Robbins, J., & Klee, T. (1987). Clinical assessment of oropharyngeal motor development in young 

children. Journal of Speech and Hearing Disorders, 52(3), 271-277. 

https://doi.org/10.1044/jshd.5203.271 

Rose, Y., & Stoel-Gammon, C. (2015). Using PhonBank and Phon in studies of phonological 

development and disorders. Clinical Linguistics and Phonetics, 29(8-10), 686-700. 

https://doi.org/10.3109/02699206.2015.1041609 

Roulstone, S., Miller, L. L., Wren, Y. E., & Peters, T. J. (2009). The natural history of speech 

impairment of 8-year-old children in the Avon longitudinal study of parents and children: 

Error rates at 2 and 5 years. International Journal of Speech-Language Pathology, 11(5), 

381-391. https://doi.org/10.1080/17549500903125111 



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 47 

 

Roulstone, S., Peters, T. J., Glogowska, M., & Enderby, P. (2003). A 12 month follow-up of 

preschool children investigating the natural history of speech and language delay. Child: 

Care Health and Development, 29(4), 245-255. https://doi.org/10.1046/j.1365-

2214.2003.00339.x 

Ryan, C. (2013). Language use in the United States: 2011. Retrieved from 

http://www.census.gov/prod/2013pubs/acs-22.pdf. 

Shriberg, L. D., & Lof, G. L. (1991). Reliability studies in broad and narrow phonetic transcription. 

Clinical Linguistics and Phonetics, 5, 225-279. https://doi.org/10.3109/02699209108986113 

Smit, A. B. (1993). Phonologic error distributions in the Iowa-Nebraska articulation norms project: 

Consonant singletons. Journal of Speech, Language, and Hearing Research, 36(3), 533-547. 

https://doi.org/10.1044/jshr.3603.533 

Smit, A. B., Hand, L., Freilinger, J. J., Bernthal, J. E., & Bird, A. (1990). The Iowa articulation 

norms project and its Nebraska replication. Journal of Speech and Hearing Disorders, 

55(4), 779-798. https://doi.org/10.1044/jshd.5504.779 

So, L. K. H., & Dodd, B. (1995). The acquisition of phonology by Cantonese-speaking children. 

Journal of Child Language, 22(3), 473-495. https://doi.org/10.1017/S0305000900009922 

Stokes, S. F., & To, C. K. S. (2002). Feature development in Cantonese. Clinical Linguistics and 

Phonetics, 16(6), 443-459. https://doi.org/10.1080/02699200210148385 

Stokes, S. F., & Wong, I. M. (2002). Vowel and diphthong development in Cantonese-speaking 

children. Clinical Linguistics and Phonetics, 16(8), 597-617. 

https://doi.org/10.1080/0269920021000034967 

Tang, G., & Barlow, J. (2006). Characteristics of the sound systems of monolingual Vietnamese-

speaking children with phonological impairment. Clinical Linguistics and Phonetics, 20(6), 

423-445. https://doi.org/10.1080/02699200500100910 

Templin, M. C. (1957). Certain language skills in children. Minneapolis, MN: University of 

Minesota, The Institute of Child Welfare  



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 48 

 

Thompson, L. C. (1987). A Vietnamese reference grammar. Honolulu, HI: University of Hawai’i 

Press. 

To, C. K. S., Cheung, P. S. P., & McLeod, S. (2013a). A population study of children’s acquisition 

of Hong Kong Cantonese consonants, vowels, and tones. Journal of Speech, Language, and 

Hearing Research, 56(1), 103-122. https://doi.org/10.1044/1092-4388(2012/11-0080) 

To, C. K. S., Cheung, P. S. P., & McLeod, S. (2013b). The impact of extrinsic demographic factors 

on Cantonese speech acquisition. Clinical Linguistics and Phonetics, 27(5), 323-338. 

https://doi.org/10.3109/02699206.2013.763385 

Trần, D. T. (2000). Nghiên cứu ngôn ngữ các dân tộc thiểu số ở Việt Nam [Investigating the 

indigenous languages in Viet Nam] (2nd ed.). Hà Nội, Việt Nam: Đại học Quốc gia Hà Nội. 

Vũ, T. P. (1982). Phonetic properties of Vietnamese tones across dialects. Pacific Linguistics, 

Series A. Occasional Papers(62), 55-76.  

Williams, W. (2010). The calculation of maximum permissible ambient noise levels for audiometric 

testing to a given threshold level with a specified uncertainty. Retrieved from 

http://www.nal.gov.au/pdf/NAL%20Report%20133%20-

%20The%20calculation%20of%20B-G%20noise%20for%20audiometric%20testing.pdf. 

World Health Organization. (2015). Grades of hearing impairment. Retrieved from 

http://www.who.int/pbd/deafness/hearing_impairment_grades/en/#. 

  



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 49 

 

Table 1.  

Consonants and Semivowels Produced in Northern Viet Nam (Adapted from Phạm & McLeod, 2016) 

  Bilabial Labio 
dental 

Alveolar Retroflex Palatal Velar Glottal 

Initial 
consonants 

Plosive  
p   b 

 t ̪h  
t    d 

 
ʈ* 

 
c 

 
k 

 

Ɂ 

 Nasal m  n  ɲ ŋ  
 Trill   r*      
 Fricative  f   v s    z ʂ*    ʐ*  x   ɣ h 
 Lateral approximant  l      
 Affricate   ʦ*     
Final 
consonants 

Plosive p      t  c k 
kp (labio-
velar) 

 

 Nasal m  n  ɲ ŋ 
ŋm (labio-
velar) 

 

 Semivowel** w    j   
Note. * A variant for Northern Vietnamese dialect. **In Vietnamese, approximants are called semivowels. 
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Table 2.  

Demographic Characteristics of the Participants (n = 195) 

 Ha Noi Hai Phong TOTAL 

Age Male Female Male  Female Male  Female Total 

2;0-2;5 0 0 9 7 9 7 16 

2;6-2;11 0 0 5 4 5 4 9 

3;0-3;5 2 4 7 4 9 8 17 

3;6-3;11 2 5 9 7 11 12 23 

4;0-4;5 3 6 11 11 14 17 31 

4;6-4;11 7 8 9 9 16 17 33 

5;0-5;5 9 7 7 12 16 19 35 

5;6-5;11 3 11 11 6 14 17 31 

TOTAL 26 41 68 60 94 101 195 
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Table 3.  

Percentage of Consonants Correct (PCC) a, Vowels/Diphthongs Correct (PVC), Tones Correct (PTC), and Whole Word Correct (PWWC) by Age 

Group and by Sex for Typically Developing Northern Vietnamese-Speaking Children (n = 195)  

 

Age group Sex n PCC a,b PVC b PTC b PWWC b 

  Mean SD Range Mean SD Range Mean SD Range Mean SD Range 

2;0-2;5 F 7 45.14 6.53 37.2-53.3 91.50 3.32 84.8-94.9 90.41 1.77 87.3-92.4 15.41 5.59 9.1-22.1 

 M 9 47.36 9.17 34.3-59.9 92.27 3.12 86.1-96.1 91.54 0.90 89.9-92.4 17.48 8.75 5.2-29.9 

 Total 16 46.39 7.95 34.3-59.9 91.93 3.13 84.8-96.2 91.05 1.42 87.3-92.4 16.58 7.38 5.2-29.9 

2;6-2;11 F 4 47.80 8.20 35.8-54.0 91.13 2.55 87.3-92.4 91.43 0.65 91.1-92.4 18.85 6.41 10.4-26.0 

 M 5 62.48 8.45 51.8-74.5 91.64 1.45 89.9-98.7 90.36 3.18 84.8-92.4 33.02 7.94 24.7-44.2 

 Total 9 55.96 10.99 35.8-74.5 91.41 1.89 87.3-93.7 90.83 2.35 84.8-92.4 26.72 10.13 10.4-44.2 

3;0-3;5 F 8 76.82 10.71 60.6-94.2 94.45 5.07 84.8-100.0 90.35 2.01 86.1-92.4 55.35 17.70 32.5-81.8 

 M 9 68.38 17.05 46.7-89.8 94.66 2.89 89.9-98.7 92.68 3.73 87.3-100.0 45.01 24.05 15.6-80.5 

 Total 17 72.35 14.64 46.7-94.2 94.56 3.93 84.8-100.0 91.59 3.19 86.1-100.0 49.88 21.32 15.6-81.8 

3;6-3;11 F 12 78.90 9.75 59.1-89.8 93.57 4.20 86.1-98.7 93.67 3.85 86.1-100.0 58.11 14.93 29.9-75.3 

 M 11 80.68 9.15 62.8-92.0 94.81 2.07 91.1-98.7 94.01 3.54 89.9-100.0 57.49 22.75 5.2-80.5 

 Total 23 79.75 9.30 59.1-92.0 94.17 3.34 86.1-98.7 93.83 3.63 86.1-100.0 57.81 18.62 5.2-80.5 

4;0-4;5 F 17 83.90 7.84 68.6-95.6 95.91 3.02 88.6-100.0 92.91 5.45 83.5-100.0 66.59 14.60 42.9-90.9 

 M 14 86.45 5.85 70.1-94.2 96.01 3.75 88.6-100.0 94.21 4.38 83.5-100.0 70.75 8.03 54.5-84.4 

 Total 31 85.05 7.02 68.6-95.6 95.96 3.31 88.6-100.0 93.50 4.96 83.5-100.0 68.47 12.08 42.9-90.9 

4;6-4;11 F 17 89.83 5.27 78.8-99.3 97.02 3.29 89.9-100.0 96.05 3.92 86.1-100.0 77.52 11.42 57.1-98.7 
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 M 16 88.23 8.17 68.6-97.8 95.25 4.35 87.3-100.0 93.51 4.89 83.5-100.0 73.11 14.99 45.5-97.4 

 Total 33 89.05 6.77 68.6-99.3 96.16 3.88 87.3-100.0 94.82 4.53 83.5-100.0 75.38 13.25 45.5-98.7 

5;0-5;5 F 19 92.67 4.56 83.2-99.3 99.13 2.08 91.1-100.0 97.80 2.63 92.4-100.0 84.95 8.64 68.8-100.0 

 M 16 92.34 5.21 78.1-98.5 99.13 1.64 93.7-100.0 96.28 3.19 91.1-100.0 83.10 10.26 57.1-94.8 

 Total 35 92.52 4.80 78.1-99.3 99.13 1.86 91.1-100.0 97.11 2.96 91.1-100.0 84.10 9.32 57.1-100.0 

5;6-5;11 F 17 93.39 5.64 81.0-100 98.81 2.40 91.1-100.0 97.16 2.47 92.4-100.0 86.39 10.24 66.2-98.7 

 M 14 92.80 6.89 78.1-99.3 97.28 3.09 89.9-100.0 96.01 4.33 87.3-100.0 83.66 15.82 53.2-98.7 

 Total 31 93.13 6.13 78.1-100.0 98.11 2.79 89.9-100.0 96.65 3.42 87.3-100.0 85.16 12.89 53.2-98.7 

TOTAL F 101 82.87 15.66 35.8-100.0 96.30 4.00 84.8-100.0 94.73 4.32 83.5-100.0 67.88 24.03 9.1-100.0 

 M 94 81.28 16.46 34.3-99.3 95.74 3.68 86.1-100.0 94.08 4.10 83.5-100.0 64.05 25.59 5.2-98.7 

 Total 195 82.10 16.03 34.3-100.0 96.03 3.85 84.8-100.0 94.42 4.22 83.5-100.0 66.04 24.80 5.2-100.0 
a PCC includes percentage of initial consonants, final consonants and semivowels correct (see Table 4 for more information) . b Dialectal variants are included as correct productions. 
F = Female, M = Male. 
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Table 4.  

Percentage of Initial Consonants Correct (PICC), Final Consonants Correct (PFCC), and Semivowels Correct (PSVC) by Age Group and by Sex for 

Typically Developing Northern Vietnamese-Speaking Children (n = 195)  

Age Sex n Initial consonants a Final consonants a Semivowels a 

   Mean SD Range Mean SD Range Mean SD Range 

2;0-2;5 Female 7 32.73 8.19 21.5-45.6 59.20 10.43 45.2-76.2 69.69 5.63 62.5-81.3 

 Male 9 33.61 12.24 21.5-53.2 64.01 11.87 47.6-78.6 71.6 19.02 31.3-100.0 

 Total 16 33.22 10.34 21.5-53.2 61.91 11.17 45.2-78.6 70.74 14.38 31.3-100.0 

2;6-2;11 Female 4 36.40 10.40 22.8-48.1 55.35 7.12 47.6-64.3 84.40 10.82 68.8-93.8 

 Male 5 56.44 13.56 43.0-74.7 65.24 8.51 54.8-73.8 85.02 9.50 75.0-93.8 

 Total 9 47.53 15.62 22.8-74.7 60.84 9.07 47.6-73.8 84.74 9.44 68.8-93.8 

3;0-3;5 Female 8 77.06 10.43 63.3-92.4 70.24 17.21 42.9-95.2 92.98 7.78 81.3-100.0 

 Male 9 62.16 22.82 36.7-89.9 72.22 15.02 38.1-88.1 88.91 11.60 62.5-100.0 

 Total 17 69.17 19.15 36.7-92.4 71.29 15.60 38.1-95.2 90.82 9.90 62.5-100.0 

3;6-3;11 Female 12 75.31 10.78 51.9-84.8 81.37 12.04 64.3-97.6 90.12 12.04 68.8-100.0 

 Male 11 78.46 12.43 50.6-92.4 79.02 10.80 54.8-90.5 96.04 5.05 87.5-100.0 

 Total 23 76.82 11.44 50.6-92.4 80.24 11.27 54.8-97.6 92.95 9.66 68.8-100.0 

4;0-4;5 Female 17 82.43 9.56 67.1-98.7 81.38 11.68 59.5-97.6 97.80 4.38 87.5-100.0 

 Male 14 83.91 5.20 73.4-92.4 86.56 10.90 54.8-97.6 98.67 2.64 93.8-100.0 

 Total 31 83.10 7.81 67.1-98.7 83.72 11.45 54.8-97.6 98.19 3.67 87.5-100.0 

4;6-4;11 Female 17 88.52 6.09 78.5-100.0 89.07 11.98 54.8-100.0 98.17 3.66 87.5-100.0 

 Male 16 88.21 9.26 63.3-100.0 84.53 12.14 64.3-100.0 98.06 4.94 81.3-100.0 

 Total 33 88.37 7.66 63.3-100.0 86.87 12.09 54.8-100.0 98.11 4.26 81.3-100.0 
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5;0-5;5 Female 19 90.47 6.90 78.5-98.7 94.10 7.41 78.6-100.0 99.67 1.42 93.8-100.0 

 Male 16 89.95 7.34 74.7-100.0 94.63 5.25 83.3-100.0 98.06 4.94 81.3-100.0 

 Total 35 90.23 7.01 74.7-100.0 94.34 6.43 78.6-100.0 98.93 3.54 81.3-100.0 

5;6-5;11 Female 17 91.72 6.65 73.4-100.0 94.11 9.11 73.8-100.0 99.64 1.50 93.8-100.0 

 Male 14 92.59 7.68 74.7-98.7 90.65 11.14 61.9-100.0 99.56 1.66 93.8-100.0 

 Total 31 92.11 7.02 73.4-100.0 92.55 10.06 61.9-100.0 99.60 1.55 93.8-100.0 

TOTAL Female 101 79.99 18.90 21.5-100.0 83.76 15.71 42.9-100.0 94.75 9.74 62.5-100.0 

 Male 94 77.96 20.89 21.5-100.0 82.65 14.11 38.1-100.0 94.03 11.32 31.3-100.0 

 Total 195 79.02 19.86 21.5-100.0 83.22 15.08 38.1-100.0 94.40 10.51 31.3-100.0 
a Dialectal variants are included as correct productions. 
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Table 5. 

Child’s Age, Sex, and Family Socioeconomic Status Predicting Speech Accuracy Scores 

  PCC PVC PTC 

Child’s age 0.80*** 0.54*** 0.48*** 

Child’s sex -0.01 0.01 0.05 

Maternal education: postgraduate 0.12*** 0.25*** 0.05 

Maternal education: bachelor 0.14* 0.25** 0.001 

Maternal education: certificate -0.02 0.04 0.02 

Maternal education: senior high school 0.03 0.004 0.06 

F (6, 188) 74.51*** 22.36*** 9.58*** 

Adjusted R2 0.695 0.398 0.21 

Note. *p < .05, **p < .01, ***p < .001. PCC = Percentage of consonants correct, PVC = 
Percentage of vowels/diphthongs correct, PTC = Percentage of tones correct. 
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Table 6.  

Percentage of Tokens for Each Target Consonant a Correct at Each Age Group for Typically Developing Northern Vietnamese-Speaking Children (n = 

195) 

 Words No. tokens 
for each 
target 
consonant 

Definition of 
correct b 

% of correct tokens 
2;0-2;5 
(n= 6) 

2;6-2;11 
(n=9) 

3;0-3;5 
(n=17) 

3;6-3;11 
(n=23) 

4;0-4;5 
(n=31) 

4;6-4;11 
(n=33) 

5;0-5;5 
(n=35) 

5;6-5;11 
(n=31) 

Total 
(n=195) 

Syllable initial consonants          
/p/ pin, 

pa-tê 
2 A – /p/ 3.1 11.1 32.4 26.1 29.0 24.2 35.7 40.3 28.2 

B – /p, b/ 37.5 50.0 82.4 73.9 85.5 97.0 92.9 93.5 82.8 
/b/ bí, bảng, 

bụng, bốn 
4  81.3 86.1 94.1 95.7 96.0 95.5 98.6 98.4 94.9 

/t̪ʰ/ thịt, thổi, 
thỏ 

3  2.1 22.2 51.0 68.1 69.9 81.8 89.5 92.5 69.4 

/t/ tim, táo, 
tết, patea 

4  29.7 63.9 70.6 70.7 84.7 97.0 98.6 97.6 82.9 

/d/ đu, đũa, 
đinh 

3  25.0 44.4 76.5 88.4 71.0 98.0 92.4 98.9 81.4 

/ʈ/ tre, trứng, 
trống 

3 A – /ʈ/ 0.0 0.0 0.0 0.0 1.1 1.0 0.0 0.0 0.3 
B – /ʈ, c, ʦ/ 16.7 59.3 78.4 72.5 100.0 94.9 99.0 97.8 84.8 

/c/ chữ, 
chuông, 
chanh 

3 A– /c/ 16.7 51.9 41.2 49.3 58.1 45.5 56.2 48.4 47.9 
B – /c, ʦ/ 16.7 51.9 76.5 79.7 92.5 94.9 98.1 97.8 83.8 

/k/ cổ, kẹo, 
kênh, que, 
quạt 

5  33.8 60.0 84.7 97.4 97.4 99.4 99.4 100.0 90.5 

/ʔ/ em, ớt, 
ếch, ốc, oa 

5  68.8 84.4 91.8 89.6 96.1 94.5 96.6 93.5 91.6 

/m/ mía, mực, 
một 

3  70.8 92.6 96.1 94.2 98.9 100.0 99.0 100.0 95.9 
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/n/ nơ, nấm, 
núi, nón 

4 A – /n/ 39.1 61.1 70.6 69.6 60.5 68.9 77.9 70.2 66.8 
B – /n, l/ 42.2 72.2 85.3 89.1 96.8 98.5 98.6 97.6 90.0 

/ɲ/ nhíp, nho, 
nhện, 
nhảy 

4  3.1 13.9 45.6 58.7 82.3 83.3 92.1 84.7 69.0 

/ŋ/ nghe, ngủ, 
ngồi 

3  43.8 40.7 82.4 95.7 94.6 91.9 97.1 96.8 87.4 

/f/ phim, 
phơi, phấn 

3  8.3 33.3 70.6 92.8 94.6 98.0 99.0 98.9 84.4 

/v/ vẽ, voi, 
võng 

3  33.3 77.8 86.3 92.8 97.8 97.0 99.0 100.0 90.4 

/s/ xiếc, xúc, 
xương  

3  0.0 22.2 51.0 53.6 51.6 62.6 64.8 77.4 54.5 

/z/ dép, dâu, 
giếng,  

3  4.2 11.1 56.9 56.5 58.1 61.6 61.0 72.0 54.5 

/ʂ/ sen, sữa, 
sách 

3 A – /ʂ/ 0.0 0.0 2.0 1.4 3.2 0.0 1.9 4.3 1.9 
B – /ʂ, s/ 0.0 18.5 52.9 46.4 48.4 68.7 74.3 82.8 56.8 

/ʐ/ rễ, rùa, rau 3 A – /ʐ/ 0.0 0.0 5.9 1.4 4.3 2.0 2.9 4.3 2.9 
B – /ʐ, z/ 4.2 18.5 49.0 37.7 49.5 58.6 56.2 66.7 48.4 

/x/ khỉ, khóc, 
khăn 

3  0.0 3.7 27.5 40.6 48.4 74.7 84.8 74.2 54.7 

/ɣ/ gà, ghế, 
gấc 

3  4.2 25.9 62.7 76.8 91.4 92.9 98.1 97.8 79.5 

/h/ hề, hộp, 
hót, hoa, 
hoàng, 
hậua 

6  44.8 55.6 74.5 78.3 85.5 90.9 95.7 93.0 82.9 

/l/ ly, lược, 
lịch 

3 A – /l/ 2.1 11.1 62.7 50.7 59.1 84.8 73.3 83.9 62.4 
B – /l, n/ 70.8 63.0 82.4 91.3 93.5 100.0 100.0 98.9 92.1 

Syllable final consonants          
/p/ nhíp, dép, 

hộp 
3  70.8 66.7 78.4 72.5 83.9 83.8 92.4 92.5 83.1 

/t/ thịt, tết, 
quạt, ớt, 
một, hót 

6  82.3 72.2 79.4 87.0 88.7 90.9 98.1 94.6 89.4 
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/c/ ếch, sách, 
lịch 

3  14.6 37.0 60.8 52.2 76.3 69.7 92.4 82.8 68.0 

/k/ mực, xiếc, 
gấc, lược 

4  40.6 41.7 60.3 62.0 75.0 81.1 85.0 83.9 72.1 

/kp/ ốc, xúc, 
khóc 

3  72.9 88.9 92.2 98.6 96.8 94.9 98.1 97.8 94.4 

/m/ tim, em, 
nấm, phim 

4  95.3 94.4 94.1 89.1 95.2 92.4 97.9 96.8 94.6 

/n/ pin, bốn, 
nón, nhện, 
phấn, sen, 
khăn 

7  83.9 71.4 76.5 90.7 88.9 90.9 97.6 96.3 89.9 

/ɲ/ đinh, 
chanh, 
kênh 

3  8.3 3.7 37.3 47.8 58.1 68.7 89.5 83.9 60.0 

/ŋ/ bảng, 
trứng, 
chuông, 
xương, 
giếng, 
hoàng 
(hậu) 

6  21.9 29.6 64.7 80.4 72.6 84.3 89.5 87.6 74.1 

/ŋm/ bụng, 
trống, 
võng 

3  62.5 70.4 94.1 89.9 95.7 98.0 99.0 97.8 92.3 

Within syllable semivowel          
/w/ que, quạt, 

oa, hoa, 
hoàng 
(hậu) 

5  16.3 51.1 75.3 79.1 93.5 95.2 96.0 98.1 83.4 

Syllable final semivowels          
/w/ táo, kẹo, 

dâu, rau, 
(hoàng) 
hậu 

5  90.0 97.8 95.3 100.0 100.0 100.0 99.4 100.0 98.6 



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 59 

 

/j/ thổi, núi, 
nhảy, 
ngồi, phơi, 
voi 

6  95.8 100.0 100.0 100.0 100.0 99.5 99.5 100.0 99.5 

a Consonant includes syllable initial consonant, syllable final consonant, within syllable semivowel and syllable final semivowel; bA = Standard Vietnamese pronunciation (chuẩn 
phát âm), B = Standard Vietnamese + acceptable dialectal variants.  
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Table 7.  

Age of Acquisition (75% & 90% criteria) for Each Target Consonant a for Typically-Developing Northern Vietnamese-Speaking Children (n = 195) 

Age group Syllable initiala Syllable finala 

75% 90% 75% 90% 

2;0-2;5 /b/	 - /t, m, n/	 /m/ 

2;6-2;11 /b, ʔ, m, v/	 /m/ /kp, m/	 /m/ 

3;0-3;5	 /p, b, d, c, k, ʔ, m, n, ŋ, v, l/	 /b, ʔ, m/ /p, t, kp, m, n, ŋm/	 /kp, m, ŋm/	
3;6-3;11	 /b, d, c, k, ʔ, m, n, ŋ, f, v, ɣ, h, l/	 /b, k, m, ŋ, f, v, l/ /t, kp, m, n, ŋ, ŋm/	 /kp, n/	

4;0-4;5	 /p, b, t, c, k, ʔ, m, n, ɲ, ŋ, f, v, ɣ, h, l/	 /b, c, k, ʔ, m, n, ŋ, f, v, ɣ, l/ /p, t, c, k, kp, m, n, ŋm/	 /kp, m, ŋm/	
4;6-4;11	 /p, b, t ̪h , t, d, c, k, ʔ, m, n, ɲ, ŋ, f, v, ɣ, h, l/	 /p, b, t, d, c, k, ʔ, m, n, ŋ, f, v, ɣ, h, l/ /p, t, k, kp, m, n, ŋ, ŋm/	 /t, kp, m, n, ŋm/	

5;0-5;5	 /p, b, t ̪h , t, d, c, k, ʔ, m, n, ɲ, ŋ, f, v, x, ɣ, h, l/	 /p, b, t, d, c, k, ʔ, m, n, ɲ, ŋ, f, v, ɣ, h, l/ /p, t, c, k, kp, m, n, ɲ, ŋ, ŋm/	 /p, t, c, kp, m, n, ŋm/	

5;6-5;11	 /p, b, t ̪h , t, d, c, k, ʔ, m, n, ɲ, ŋ, f, v, s, ɣ, h, l/	 /p, b, t ̪h , t, d, c, k, ʔ, m, n, ɲ, ŋ, f, v, ɣ, h, l/ /p, t, c, k, kp, m, n, ɲ, ŋ, ŋm/	 /p, t, kp, m, n, ŋm/	
a Listed according to the order on the International Phonetic Alphabet chart.	
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Table 8.  

Percentage of Tokens for Each Tone Correct at Each Age Group for Typically Developing Northern Vietnamese-Speaking Children (n = 195) 

Tone No. tokens 

for each 

target tone 

% of correct tokens 

2;0-2;5 

(n = 16) 

2;6-2;11 

(n = 9) 

3;0-3;5 

(n = 17) 

3;6-3;11 

(n = 23) 

4;0-4;5 

(n = 31) 

4;6-4;11 

(n = 33) 

5;0-5;5 

(n = 35) 

5;6-5;11 

(n = 31) 

Total 

(n = 195) 

T1 Level 

(Thanh ngang)	
26	 99.8 100.0 100.0 99.8 100.0 100.0 99.8 99.9 99.9 

T2 Falling 

(Thanh huyền) 

5 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

T3 Creaky 

(Thanh ngã) 

6 1.0 0.0 29.4 50.0 49.5 69.2 84.3 86.6 57.0 

T4 Dipping-rising 

(Thanh hỏi) 

7 86.6 84.1 78.2 82.0 73.7 72.7 84.9 79.7 79.4 

T5 Rising 

(Thanh sắc) 

24 99.7 100.0 100.0 99.8 99.9 99.9 99.8 99.9 99.9 

T6 Constricted 

(Thanh nặng) 

11 99.4 99.0 98.4 100.0 99.4 100.0 100.0 100.0 99.7 
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Table 9. 

Realizations of Syllable-Initial Consonants by Typically Developing Northern Vietnamese-Speaking Children Aged 2;0-5;11 (n = 195) 

 Words No. 
oppo
rtunit

ies 

Age 
group 

Tokens correct Dialectal variant                     Non-adult realizations 
Common (>10%) Occasional 

(5-10%) 
Rare (<5%) 

n (%) n (%) 

/p/ pin, pa-tê a 2 TOTAL 110 (28.2%) /b/ 213 (54.6%) -	 - [t, tʰ] [pʰ, d, m] Ø 
2;0-3;11 26 (20.0%) /b/ 57 (43.8%) [tʰ] 16.9% - [pʰ, d] Ø 

[t] 13.8% 

4;0-5;11 84 (32.3%) /b/ 156 (60.0%)   [t] [m] Ø 
/b/ bí, bảng, bụng, 

bốn 
4 TOTAL 740 (94.9%) -  -  - [p, t, tʰ, k, m, n] Ø  

2;0-3;11 235 (90.4%) -  -  - [p, t, tʰ, k, m, n] Ø 
4;0-5;11 505 (97.1%) -  -  - [p, m] Ø 

/t̪ʰ/ thịt, thổi, thỏ 3 TOTAL 406 (69.4%) -  [tʰ] 16.6% - [b, t, c, c,̪ k, m, n, s, s,̪ x, h] Ø 
2;0-3;11 80 (41.0%) -  [tʰ] 40.0% [h] [b, c, c,̪ k, m, n, s, s,̪ x] Ø 
4;0-5;11 326 (83.6%) -  -  - [t, tʰ, c, c,̪ s, s,̪ h] Ø 

/t/ pa-têb, tim, 
táo, tết 

4 TOTAL 647 (82.9%) -  [tʰ] 17.0% - [p, b, t ̪h , d, k] Ø 
2;0-3;11 155 (59.6%) -  [tʰ] 30.0% - [p, b, t ̪h , d, k] Ø 
4;0-5;11 492 (94.6%) -  -  - [p, b, tʰ, d] Ø 

/d/ đu, đũa, 
đinh 

3 TOTAL 476 (81.4%) -  [tʰ] 10.1% - [b, t, c, k, n, v, l] Ø 
2;0-3;11 124 (63.6%) -  [tʰ] 21.5% - [b, t, k, n] Ø 
4;0-5;11 352 (90.3%) -  -  - [t, tʰ, c, n, v, l] Ø 

/ʈ/ tre, trứng, 
trống 

3 TOTAL 2 (0.3%) /c/ 283 (48.4%) [tʰ] 11.8% - [b, t, k, s, s]̪ 
/ʦ/ 211 (36.1%) 
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2;0-3;11 0 (0.0%) /c/ 82 (42.1%) [tʰ] 34.4%  [b, t, k, s, s]̪ 
/ʦ/ 32 (16.4%) 

4;0-5;11 2 (0.5%) /c/ 201 (51.5%) -	  - [t, tʰ, s, s]̪ 
/ʦ/ 179 (45.9%) 

/c/ chữ, chuông, 
chanh 

3 TOTAL 280 (47.9%) /ʦ/ 210 (35.9%) [tʰ] 10.6% - [b, t ̼h , t, k, s, s]̪ Ø 
2;0-3;11 77 (39.5%) /ʦ/ 39 (20.0%) [tʰ] 28.2% - [b, t, k, s, s]̪ Ø 
4;0-5;11 203 (52.1%) /ʦ/ 171 (43.8%) -  - [b, t ̼h , t, tʰ, k, s] Ø 

/k/ cổ, kẹo, kênh, 
que, quạt 

5 TOTAL 882 (90.5%) -  -  - [t, tʰ, ʔ] Ø 
2;0-3;11 238 (73.2%) -  [tʰ] 12.0% - [t, ʔ] 

Ø 12.0% 

4;0-5;11 644 (99.1%) -  -  - [t, tʰ] Ø 
/ʔ/ em, ớt, ếch, 

ốc, oa 
5 TOTAL 893 (91.6%) -  -  Ø [tʰ, m, ɲ, ŋ, h, l] 

2;0-3;11 274 (84.3%) -  Ø 12.3% - [tʰ, m, ɲ, ŋ, h] 
4;0-5;11 691 (95.2%) -  -	  - [ŋ, h, l] Ø 

/m/ mía, mực, một 3 TOTAL 561 (95.9%) -  -	  - [p, b, ŋ, v, h] Ø 
2;0-3;11 173 (88.7%) -  -	  [b] [p, ŋ, v, h] Ø 
4;0-5;11 388 (99.5%) -  -	  - [b, ŋ] 

/n/ nơ, nấm, núi, 
nón 

4 
 

TOTAL 521 (66.8%) /l/ 181 (23.2%) 	   [b, t, tʰ, d, k, m, ɲ, ŋ, z, h] Ø 
2;0-3;11 159 (61.2%) /l/ 34 (13.1%) -	  [ŋ] Ø [b, t, tʰ, d, k, m, ɲ, h] 
4;0-5;11 362 (69.6%) /l/ 147 (28.3%) 	   [ɲ, ŋ, z] Ø 

/ɲ/ nhíp, nho, 
nhện, nhảy 

4 TOTAL 538 (69.0%) -  [n] 25.1% - [b, tʰ, c, m, ŋ, z, z,̪ l] Ø 
2;0-3;11 92 (35.4%) -  [n] 53.1% - [b, tʰ, m, ŋ, l] Ø 
4;0-5;11 446 (85.5%) -  [n] 11.2% - [c, m, ŋ, z, z,̪ l] Ø 

/ŋ/ 3 TOTAL 511 (87.4%) -  -  [n] [tʰ, b, k, m, ɲ, ɣ, h, ʦ] Ø 



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 64 

 

nghe, ngủ, 
ngồi 

2;0-3;11 140 (71.8%) -  [n] 19.5% - [tʰ, b, k, m, ɲ, h] Ø 
4;0-5;11 371 (95.1%) -  -  - [k, n, ɲ, ɣ, ʦ] 

/f/ phim, phơi, 
phấn 

3 TOTAL 494 (84.4%) -  -  [b] [p, t, tʰ, c, k, v, h, ʦ] Ø 
2;0-3;11 113 (57.9%) -  [b] 15.4% [tʰ, v] Ø [p, t, c, k, v, h, ʦ]  
4;0-5;11 381 (97.7%) -  -  - [p, tʰ, v, h, ʦ] 

/v/ vẽ, voi, võng 3 TOTAL 529 (90.4%) -  -  - [p, b, tʰ, k, ɲ, f, z, h] Ø 
2;0-3;11 145 (74.4%) -  [b] 13.3% - [p, tʰ, k, ɲ, f, z, h] Ø 
4;0-5;11 384 (98.5%) -  -  - [p, b, f] Ø 

/s/ xiếc, xúc, 
xương  

3 TOTAL 319 (54.5%) -  [s]̪ 27.5% [c] [b, t, k, f, z] Ø 
[tʰ] 10.3% 

2;0-3;11 69 (35.4%) -  [s]̪ 28.2%  [b, t, k, z] Ø 
[tʰ] 20.5% 

[c] 10.8% 

4;0-5;11 250 (64.1) -  [s]̪ 31.0% - [tʰ, c, f] Ø 
/z/ dép, dâu, 

giếng  
3 TOTAL 319 (54.5%) -  [z]̪ 22.9% [tʰ] [b, d, c, v, s, s,̪ h, r, j, l, ʦ] Ø 
 2;0-3;11 73 (37.4%) -  [tʰ] 28.2% Ø [b, d, c, v, s, s,̪ r, l, ʦ] Ø 

[z]̪ 14.4% 

 4;0-5;11 246 (63.1%) -  [z]̪ 27.2% - [tʰ, d, c, v, s, h, r, j, l, ʦ] Ø 
/ʂ/ sen, sữa, sách 3 TOTAL 11 (1.9%) /s/ 321 (54.9%) [s]̪ 25.8% - [t, c, ɲ, f, z, h] Ø 

[tʰ] 10.3% 

2;0-3;11 2 (1.0%) /s/ 62 (31.8%) [tʰ] 28.7% [c] [t, ɲ, z, h] Ø 
[s]̪ 22.6% 

4;0-5;11 9 (2.3%) /s/ 259 (66.4%) [s]̪ 27.4% - [t, tʰ, c, f] Ø 
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/ʐ/ rễ, 
rùa, 
rau 

3 TOTAL 17 (2.9%) /z/ 266 (45.5%) [z]̪ 29.7% - [b, t, c, k, v, s, s,̪ ʂ, j, ʦ, l], Ø 
/r/ 13 (2.2%) [tʰ] 10.8% 

2;0-3;11 4 (2.1%) /z/ 54 (27.7%) [tʰ] 31.3% - [b, t, c, k, v, s, s,̪ ʦ, l], Ø 
/r/ 1 (0.5%) [z]̪ 23.6% 

4;0-5;11 13 (3.3%) /z/ 212 (54.4%) [z]̪ 32.8% - [t, tʰ, c, v, s, s,̪ ʂ, j, ʦ, l], Ø 
/r/ 12 (3.1%) 

/x/ khỉ, khóc, 
khăn 

3 TOTAL 320 (54.7%) -  [h] 31.6% - [t, tʰ, k, ɣ, ʦ] Ø 
2;0-3;11 43 (22.1%) -  [h] 48.2% [tʰ] [t] 

[k] 12.8% 

Ø 11.3% 

4;0-5;11 277 (71.0%) -  [h] 23.3% - [t, tʰ, k, ɣ, ʦ] Ø 
/ɣ/ gà, ghế, gấc 3 TOTAL 465 (79.5%) -  -  - [tʰ, d, k, m, n, ŋ, v, z, z,̪ x, h] Ø 

2;0-3;11 94 (48.2%) -  [k] 12.3% [z, h] [d, m, n, ŋ, z,̪ v, x] Ø 
[tʰ] 11.3% 

4;0-5;11 371 (95.1%) -  -  - [k, n, ŋ, z, h] Ø 
/h/ hề, hộp, hót, 

hoa, hoàng 
hậuc 

6 TOTAL 970 (82.9%) -  Ø 10.8% - [tʰ, k, n, ɲ, ŋ, f, v, z,̪ x, ɣ, w]   
2;0-3;11 257 (65.9%) -  Ø 24.4% - [tʰ, k, n, ŋ, f, v, z,̪ x, ɣ, w] 
4;0-5;11 713 (91.4%) -  -  - [tʰ, k, ɲ, ŋ, f, x, ɣ, w] Ø 

/l/ ly, lược, lịch 3 TOTAL 365 (62.4%) /n/ 174 (29.7%) -  - [b, t, tʰ, k, m, ɲ, ŋ, h, ʦ] Ø 
2;0-3;11 71 (36.4%) /n/ 85 (43.6%) -  [ŋ] Ø [b, tʰ, k, m, ɲ, h, ʦ] 
4;0-5;11 294 (75.4%) /n/ 89 (22.8%) -  - [t, ɲ, ŋ] 

Note.  a the target consonant is found in syllable initial position of the first syllable;  b the target consonant is found in syllable initial position of the second 
syllable; c the target consonants is found in syllable initial positions of two syllables; Ø: omitted. 
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Table 10. 

Realizations of Syllable-Final Consonants and Semivowels by Typically Developing Northern Vietnamese-Speaking Children Aged 2;0-5;11 (n = 195) 

 Words No. 
oppo
rtunit
ies 

Age 
group 

Tokens correct 
 n (%) 

Dialectal variant 
n (%) 

                  Non-adult realizations 
Common (>10%) Occasional 

(5-10%) 
Rare (<5%) 

Syllable-final consonant 
/p/ nhíp, dép, hộp 3 TOTAL 486 (83.1%) -  [t] 14.7%  [tʰ, k, m, n] Ø  

2;0-3;11 142 (72.8%) -  [t] 22.1%  [tʰ, k] Ø 
4;0-5;11 344 (88.2%) -  [t] 11.0%  [m, n] 

/t/ thịt, tết, quạt, ớt, một, 
hót 

6 TOTAL 1046 (89.4%) -  -  [k] [p, tʰ, n, ŋm, ʦ] Ø 
2;0-3;11 319 (81.8%) -  [k] 12.3% - [p, tʰ, n, ŋm, ʦ] Ø 
4;0-5;11 727 (93.2%) -  -  [k] [p, tʰ, n, ŋm] 

/c/ ếch, sách, lịch 3 TOTAL 398 (68.0%) -  [t] 26.8% - [p, tʰ, ch, k, n, ɲ, ŋ] Ø 
2;0-3;11 84 (43.1%) -  [t] 48.7% - [p, tʰ, ch, k, n] Ø 
4;0-5;11 314 (80.5%) -  [t] 15.9% - [p, tʰ, ch, k, ɲ, ŋ] 

/k/ mực, xiếc, gấc, lược 4 TOTAL 562 (72.1%) -  [p] 12.8% - [tʰ, kp, kh, n, ŋ] Ø 
[t] 11.7% 

2;0-3;11 139 (53.5%) -  [t] 22.7% - [tʰ, kp, kh, n] Ø 
[p] 16.9% 

4;0-5;11 423 (81.3%) -  [p] 10.8% [t] [n, ŋ] Ø 
/kp/ ốc, 

xúc, khóc 
3 TOTAL 552 (94.4%) -  -  - [p, pʰ, t, tʰ, k, kpʰ] 

2;0-3;11 174 (89.2%) -  -  [p] [t, tʰ, k] 
4;0-5;11 378 (96.9%) -  -  - [p, pʰ, t, k, kpʰ] 

/m/ tim, em, nấm, phim 4 TOTAL 738 (94.6%) -  -  - [n, ŋ, ŋm] Ø 
2;0-3;11 241 (92.7%) -  -  [n] [ŋ, ŋm] Ø 
4;0-5;11 497 (95.6%) -  -  - [n, ŋ] Ø 
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/n/ pin, bốn, nón, nhện, 
phấn, sen, khăn 

7 TOTAL 1227 (89.9%)     [ŋ] [m] Ø 
2;0-3;11 376 (82.6%)   [ŋ] 10.3% [m] Ø 
4;0-5;11 851 (93.5%)   	   [m, ŋ] 

/ɲ/ đinh, chanh, kênh 3 TOTAL 351 (60.0%) -  [n] 33.3% [j] [m, ŋ] Ø 
2;0-3;11 57 (29.2%) -  [n] 64.1%  [m, ŋ, j] Ø 
4;0-5;11 294 (75.4%) -  [n] 17.9% [j] [ŋ] 

/ŋ/ bảng, trứng, chuông, 
xương, giếng, hoàng 
(hậu)a 

6 TOTAL 867 (74.1%) -  [n] 28.1% - [m] Ø 
 2;0-3;11 214 (54.9%) -  [n] 42.6% - [m] Ø 
 4;0-5;11 653 (83.7%) -  [n] 14.7% - [m] Ø 

/ŋm/ bụng, trống, võng 3 TOTAL 540 (92.3%) -  -  - [k, m, n, ŋ, w] Ø 
2;0-3;11 (159 (81.5%) -  -  [m, n] [k, ŋ, w] Ø 
4;0-5;11 381 (97.7%) -  -  - [k, m] 

Within syllable semivowel 
/w/ que, quạt, oa, hoa, hoàng 

(hậu)b 
5 TOTAL 813 (83.4%) -  Ø 16.6% - - 

2;0-3;11 191 (58.8%) -  Ø 41.2% - - 
4;0-5;11 622 (95.7%) -  -  - Ø 

Syllable-final semivowels 
/w/ táo, kẹo, dâu, rau, (hoàng) 

hậuc 
5 TOTAL 961 (98.6%) -  -  - [k] Ø 

2;0-3;11 312 (96.0%) -  -  - [k] Ø 
4;0-5;11 649 (99.8%) -  -  - Ø 

/j/ thổi, núi, nhảy, ngồi, phơi, 
voi 

6 TOTAL 1164 (99.5%) -  -  - [m] Ø 
2;0-3;11 386 (99.0%) -  -  - Ø 
4;0-5;11 778 (99.7%) -  -  - [m] Ø 

a the target consonant is found in syllable final position of the first syllable; b the target semivowel is found in within syllable position of the first syllable; c the target semivowel is 
found in syllable final position of the second syllable; Ø: omitted. 



Phạm & McLeod (2019, in press).  
Vietnamese speech acquisition 68 

 

Table 11. 

Realizations of Tones by Typically Developing Northern Vietnamese-Speaking Children (n = 195)  

Tone Tokens/ 
participant 

Children with 100% 
of tokens correct 

Children with 
90%+ of tokens 
correct 

Tokens 
correct 

Dialectal 
variant 
tokens 

Non-adult realizations 
Common 
(>10%) 

Occasional 
(5-10%) 

Rare 
(<5%) 

  n (%) n (%) n (%)  
T1 Level 
(Thanh ngang) 

26 190 
(97.4%) 

195 
(100.0%) 

5,065 
(99.9%) 

- - - T1 → T2 

T1 → T6 
T2 Falling 
(Thanh huyền) 

5 195 
(100.0%) 

195 
(100.0%) 

975 
(100.0%) 

- - - - 

T3 Creaky 
(Thanh ngã) 

6 93 
(47.7%) 

93 
(47.7%) 

667 
(57.0%) 

- 
 

T3 → T5 41.6%  T3 → T1 
T3 → T4 
T3 → T6 

T4 
Dipping-rising 
(Thanh hỏi) 

7 86 (44.1%) 86 (44.1%) 1,084 
(79.4%) 

-   T4 → T3 T4 → T1 
T4 → T5 T4 → T2 
T4 → T6  

T5 Rising 
(Thanh sắc) 

24 188 (96.4%) 195 
(100.0%) 

4,673 
(99.9%) 

-    T5 → T1 
T5 → T3 

T6 Constricted 
(Thanh nặng) 

11 189 (96.9%) 194 
(99.5%) 

2,138 
(99.7%) 

-    T6 → T1 
T6 → T2 
T6 → T5 
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Table 12. 

Summary of Phonological Patterns for Vietnamese Consonants at Each Age Group for Typically Developing Northern Vietnamese-Speaking Children 

(n = 195) 

Phonological pattern Syllable 
position 

Example of target 
and production  

2;0-3;11 (n = 65) 4;0-5;11 (n = 130) TOTAL (n = 195) 
Occurrence a % Occurrence % Occurrence % 

SUBSTITUTION PATTERNS        
Fronting 
(palatal and velar plosives) 

initial and final /c/ → [t] 
/k/ → [t]  
/ɲ/ → [n]  
/ŋ/ → [n] 

879/2405 36.5% 
 

638/4810 13.3% 
 

1517/7215 21.0% 
 

Backing 
(alveolar plosives) 

initial and final /t/ → [k] 
/n/ → [ɲ] 
/n/ → [ŋ]  

132/1755 
 

7.5% 94/3510 2.7% 226/5265 4.3% 

Stopping of fricatives  
 

initial /v/ → [b]  
/s/ → [t] 
/ʂ/ → [t]  
/z/ → [d]  

471/1950 24.2% 68/3900 1.7% 539/5850 9.2% 

Gliding 
(fricatives + nasals) 

initial and final /z/ → [j]  
/ʐ/ → [j]  
/h/ → [w]  
/-ɲ/ → [j] 

15/4355 0.3% 28/8710 0.3% 43/13065 0.3% 

Denasalization  
(does not include dialectal 
n → l) 

initial and final /m/ → [b]  
/n/ → [d]  
/ɲ/ → [c]   
/ŋ/ → [k]  

66/2730 2.2% 33/5070 0.8% 99/7800 1.3% 

Nasalization initial and final /b/ → [m]   193/6175 3.1% 
 

312/12350 2.5% 505/18525 2.7% 
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(does not include dialectal l 
– n) 

/d/ → [n]  
/ʔ/ → [ŋ]  
/l/ → [m]  

Aspiration  initial  /t/ → [t ̪h ] 
/n/ → [tʰ] 
/s/ → [tʰ] 
/ɣ/ → [tʰ] 

606/4940 12.3% 58/9880 0.6% 664/14820 4.5% 

Deaspiration  initial  /t ̪h / → [t] 
/t ̪h / → [m] 
/t ̪h / → [s] 
/t ̪h / → [h] 

37/195 19.0% 45/390 11.5% 82/585 14.0% 

Glottal replacement  initial /t ̪h / → [h] 
/x/ → [h]   

143/4160 3.4% 
 

113/8320 1.4% 
 

256/12480 2.1% 

SYLLABLE STRUCTURE PATTERNS        
Initial consonant deletion initial /p/ → Ø 

/b/ → Ø 
/t ̪h / → Ø 
/d/ → Ø 

328/5135 6.4% 79/10270 0.8% 407/15405 2.6% 

Final consonant deletion final /t/ → Ø 28/2730 1.0% 14/5460 0.3% 42/8190 0.5% 
Semivowel deletion within and 

final 
/w/ → Ø 
/j/ → Ø 

150/1040 14.4% 30/2080 1.4% 180/3120 5.8% 

a Dialectal variants were excluded from the calculation of the occurrence of phonological processes. 
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Figure legends 

Figure 1. Six Vietnamese tones. 

 

Figure 2. Participant recruitment diagram. Participants in shaded boxes were included in the current 

study. PEDS = Parents’ Evaluation of Development Status (Glascoe, 2013); OMA = oromotor 

assessment; VSA = Vietnamese Speech Assessment (Phạm, Le & McLeod, 2016); WNL = within 

normal limits. a PEDS not completed (n = 1); b Not assessed because parents did not provide 

consent (n = 53), children did not provide assent (n = 14), children were absent (n = 18), children 

were from a minority ethnic group (n = 4), children were <2;0 (n = 20), researcher did not have time 

to undertake direct assessment during fieldwork trip (n = 286). 

 

Figure 3. Percentage of consonants, semivowels, vowels/diphthongs and tones correct for Northern 

Vietnamese-speaking children by age group (n = 195). 

 

Figure 4. Age of acquisition of consonants produced correctly for Northern Vietnamese-speaking 

children by age group (n = 195). White <50%, light gray 50-75%, dark gray 75-90%, black 90-

100%.  
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Tone 
number T1 T2 T3 T4 T5 T6 

5 
      
      

4 
      
      

3 
      
      

2 
      
      

1 
      
      

Tone digit 55 32 325 323 45 31 

 

Figure 1. Six Vietnamese tones. 
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Figure 2. Participant recruitment diagram. Participants in shaded boxes were included in the current study. 
PEDS = Parents’ Evaluation of Development Status (Glascoe, 2013); OMA = oromotor assessment; VSA = 
Vietnamese Speech Assessment (Phạm, Le, et al., 2016); WNL = within normal limits. 
a PEDS not completed (n = 1);  b Not assessed because parents did not provide consent (n = 53), children did 
not provide assent (n = 14), children were absent (n = 18), children were from a minority ethnic group (n = 
4), children were <2;0 (n = 20), researcher did not have time to undertake direct assessment during fieldwork 
trip (n = 286). 
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Figure 3. Percentage of Consonants, Semivowels, Vowels/Diphthongs and Tones Correct for 
Northern Vietnamese-Speaking Children by Age Group (n = 195). 
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Graph 
eme(s) 

Northern dialect 
pronunciation 

2;0 2;6 3;0 3;6 4;0 4;6 5;0 5;6 

 Initial consonants         
p /p/         

/p/ (dialectal variants 
accepted /p, b/) 

   
  

     

b /b/         
th /t ̪h /         
t /t/         
đ /d/         
tr /ʈ/         

/ʈ/ (dialectal variants 
accepted /ʈ, ʦ, c/) 

        

ch /c/         
/c/ (dialectal variants 
accepted /ʦ, c/) 

        

c, k, q /k/         
- /ʔ/         
m /m/         
n /n/         
 /n/ (dialectal variants 

accepted /n, l/) 
        

nh /ɲ/         
ng, ngh /ŋ/         
ph /f/         
v /v/         
x /s/         
d, gi /z/         
s /ȿ/         

/ȿ/ (dialectal variants 
accepted /ȿ, s/) 

        

r /ʐ/         
/ʐ/ (dialectal variants 
accepted /ʐ, z, r/) 

        

kh /x/         
g, gh /ɣ/         
h /h/         
l /l/         
 /l/ (dialectal variants 

accepted /l, n/) 
        

 Final consonants         
-p /-p/         
-t /-t/         
-ch /-c/         
-c /-k/         

/-kp/         
-m /-m/         
-n /-n/         
-nh /-ɲ/         
-ng /-ŋ/         

/-ŋm/         
 Semivowels         
-u-/-o- /-w-/         
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-i/-y /-j/         
-u/-o /-w/         

Figure 4. Age of Acquisition of Consonants Produced Correctly for Northern Vietnamese-Speaking Children 
by Age Group (n = 195). White <50%, light gray 50-75%, dark gray 75-90%, black 90-100%.  
 


