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Speech Acquisition Within a 3-Generation Vietnamese-English Family:  

The Influence of Maturation and Ambient Phonology  

Abstract 

The emergence approach to speech acquisition (Davis & Bedore, 2013) theorises the influence of 

intrinsic capabilities (e.g. maturation), interactional capabilities, and extrinsic contexts (e.g. ambient 

phonology). Intrinsic and extrinsic influences were examined via a case study of a 3-generation 

Vietnamese-English family with two brothers (C1 aged 5;6 and C2 aged 3;10), their mother (M), 

grandfather (GF) and grandmother (GM). Their speech was assessed using the Diagnostic 

Evaluation of Articulation and Phonology (DEAP, Dodd et al., 2002) and the Vietnamese Speech 

Assessment (VSA, Phạm et al., 2016). Standard Australian English/Standard Vietnamese 

productions were defined as ‘correct’, even though the adults spoke different Vietnamese dialects. 

Their percentage of standard consonants correct (PSCC) was: C1 (English:92.27%, 

Vietnamese:89.05%), C2 (E:86.47%, VN:86.13%), M (E:90.34%, VN:96.35%), GF (E:82.61%, 

VN:97.81%), GM (VN:99.27%). Percentages were higher when dialectal variants were included.  

C1 and C2 had more pronunciation matches with English (86.96%) than Vietnamese (79.56%). 

C1’s pronunciation matched: M (E:85.02%, VN:83.94%), GF (E:79.23%, VN:77.37%), GM 

(VN:73.72%) and C2’s pronunciation matched: M (E:79.23%, VN:73.72%), GF (E:73.91%, 

VN:75.18%), GM (VN:72.26%). There was evidence of ambient phonology influences and cross-

linguistic transfer. For example, in Vietnamese ‘r’ is produced as /ʐ/ or /r/, but was produced by C1 

as [ɹ] (English approximant) and by C2 [w] (age-appropriate /ɹ/ substitution). The children 

demonstrated maturation influences for late-occurring English consonants (e.g. English /θ/→[f]). 

This study found evidence for the emergence approach and recommends knowledge of the ambient 

phonology augments traditional child-focused understandings of children’s speech acquisition. 

Keywords: Vietnamese, English, bilingual, speech, acquisition, theory 
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Introduction 

Communication is a fundamental right (McLeod, 2018), and it is important to support 

children to be developmentally on track to communicate effectively as it impacts their ‘health, 

learning and psychosocial well-being’ (United Nations Sustainable Development Goal 4). 

Children’s communication ability is aligned with their ability to produce intelligible speech. Many 

factors have been associated with children’s speech acquisition including: age, sex, hearing loss, 

family history of speech and language problems, socio-economic status, maternal education, 

language ability, personal and lexical features (e.g. word frequency, neighbourhood density, 

phonotactic probability) (Campbell et al., 2003; Harrison & McLeod, 2010; Storkel et al., 2010; 

Phạm & McLeod, 2019). Most of these risk and protective factors are biological, demographic and 

psycholinguistic. In contrast, children’s social interaction with ambient language speakers in their 

environment is rarely considered when describing speech acquisition. 

The emergence approach to speech acquisition (Davis & Bedore, 2013) espouses that speech 

aquisition results from the interactions of three factors (1) biologically-motivated intrinsic 

capabilities (cognition, perception and production), (2) socially-motivated interactional capabilities 

with communication partners (joint attention, turn taking and intention reading) and (3) the 

influence of the extrinsic context (ambient phonology and sociocultural influences). It combines the 

multiple processes involved in children’s acquisition of phonological features in their ambient 

language(s). As Davis and Bedore (2013) indicated, ‘a child’s acquisition of phonology is seen as a 

product of her physical and social interaction capacities, supported by input from adult models 

about ambient language sound patterns’ (n.p.). The impact of ‘ambient phonology’ (Davis & 

Bedore, 2013, p. 71) predominantly has been used to describe monolingual and cross-linguistic 

speech acquisition (Davis & Bedore, 2013), although there are a few examples applying it to 

bilingual speech acquisition (Albrecht, 2018; Au, 2013). For this study, ‘ambient phonology’ was 

defined as speech produced by adults and children within the environment (e.g. home, school, 

community, media).  
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Many children throughout the world hear multiple languages in their environments. The 

ambient languages they hear are from family members (parents, siblings, grandparents) as well as 

the language(s) within the community. In Australia, English is the dominant language, yet 22.2% of 

the population speaks a language other than English at home (Australian Bureau of Statistics 

[ABS], 2017). In the last census, Vietnamese was in the top five most commonly spoken languages, 

being spoken by 1.2% of the Australian population (ABS, 2017). Maintaining home language(s) 

can have a positive impact on children’s communication, academic and social outcomes and 

multilingualism does not negatively impact children’s speech, language and literacy development in 

the dominant language of their community (Hambly et al., 2013; McLeod et al., 2016; Nguyen et 

al., 2001). Thus, there are many benefits of ‘linguistic multi-competence … the overall system of a 

mind or a community that uses more than one language’ (Cook, 2016, p. 2). Multi-competent 

speakers perceive and encode information differently from monolingual speakers (Cook, 2016); 

therefore, it is important to identify and support speech difficulties in multlingual children to ensure 

communication success (Verdon et al., 2014a, 2014b). 

Clinically, speech-language pathologists (SLPs) are encouraged to consider children’s 

ambient language and ambient phonology during assessments, diagnosis, and intervention (McLeod 

et al., 2017). Typically, this involves a parent interview or questionnaire to document the 

language(s) spoken at home. If children predominantly speak a language other than the dominant 

community language, then it is recommended that their speech be assessed in all of the languages 

that they speak (McLeod et al., 2017; McLeod & Verdon, 2014; Peña et al., 2014). A family 

contrastive analysis is recommended whereby the children’s speech is overlaid onto the speech of 

an adult in their home (McGregor et al., 1997; McLeod et al., 2017). However, best practice for 

multilingual speech assessment is rarely undertaken in a clinical setting (McLeod & Baker, 2014; 

Williams & McLeod, 2012). 

One of the challenges of documenting speech production during assessment is defining 

‘correct’ productions when the language has dialectal variations and more than one way of 
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producing a word is considered acceptable to their community (McLeod & Verdon, 2020). In 

English speech assessments, accuracy is commonly measured against the standard dialect, which is 

often the dominant dialect. Australian English consonants are produced in a consistent manner 

across Australia, although there are differences for some speakers, including some Indigenous 

Australians (Toohill et al., 2012). In Vietnamese, the Standard production of consonants, vowels, 

and tones can differ from the common dialectal variants (Northern, Central, and Southern 

Vietnamese) (Phạm & McLeod, 2016) (Table 1). It is important to note that Standard Vietnamese 

(chuẩn phát âm) is promoted by the Viet Nam government for use across the country; whereas, 

dialects typically are spoken in different regions. These dialects have important distinctions in their 

speech production. For example, in Vietnamese the grapheme ‘r’ is pronounced in Standard 

Vietnamese as /ʐ/, in the Northern dialect as /z, ʐ / or trilled /r/, the Central dialect as /ʐ/, and the 

Southern dialect as /ʐ/ or /ɣ/. The Vietnamese Speech Assessment (VSA, Phạm et al., 2016) 

assesses 77 words, of which 46 words have dialectal variation in the pronunciation of the target 

consonant(s) within the words, in one or more regions of Vietnam. The remaining 31 words are 

produced using the Standard Vietnamese pronunciation for consonants across all regions of 

Vietnam. Dialectal variation is also seen in vowels and tones. Given the variety of phonetic 

characteristics within Vietnamese dialects, accuracy should be measured against the standard and 

regional dialects (Phạm & McLeod, 2019) as variation from the target phoneme may not be an 

indication of a speech error but rather of dialectal variation. 

The unique context of the current research enabled examination of the impact of ambient 

phonology by considering the influence of adult inputs within a 3-generation Vietnamese-English 

bilingual family. Two children’s speech productions were mapped onto adult family members’ 

productions to determine the influence of ambient phonology models from at home and within the 

Australian-English community. 

Study Context. 

VietSpeech is a 4-part research project funded by the Australian Research Council 
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Discovery Program aiming to: (1) support Vietnamese-Australian children and their families 

maintain their home language, (2) enhance their speech skills in Vietnamese and English, (3) equip 

English-speaking professionals to support multilingual children. Study 1 described 271 Vietnamese-

Australian adults’ linguistic multi-competence and language maintenance (McLeod et al., 2019). 

Study 2 compared 153 Vietnamese- and English-speaking children’s and adults’ speech in 

Vietnamese and English by recruiting 2;0 to 8;11-year-old Vietnamese-Australian children, their 

parents and other family members. The current paper is a case study of a 3-generation family from 

Study 2 to explore the impact of ambient phonology using the emergence approach (Davis & 

Bedore, 2013). This case study presents children’s acquisition of languages of different social status 

(majority–minority) and in different contexts (school–home) (cf. Pham & Tipton, 2018). 

Aims. 

The aims of the current study were to: 

1. determine ambient phonology influences on children’s productions of consonants, vowels and 

tones within a multilingual Vietnamese-Australian family by applying the emergence approach 

to speech acquisition (Davis & Bedore, 2013) 

2. identify production differences from standard Australian English and Standard Vietnamese 

relating to cross-linguistic transfer, dialect, and physical/cognitive maturation using family 

contrastive analysis (McGregor et al., 1997).  

The researchers hypothesised that the children’s speech would demonstrate influence from the 

ambient phonology with evidence of cross-linguistic transfer and dialectal variation as well as 

physical/cognitive maturation.  

METHOD 

Approval to conduct the research was received from the researchers’ university’s Human 

Research Ethics Committee (H18084). Prior to data collection adults provided consent, parents 

provided consent for their children, and children provided assent to participate in the research. 

Participants. 
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Participants were Family 15, selected from the 53 families within VietSpeech Study 2. This 

case study was selected because the family included participants across three generations (two 

children and three adults), Vietnamese was spoken at home, and each adult spoke different 

Vietnamese dialects, maximizing the ability to detect the influence of ambient phonology. While 

four other 3-generational families in the study used two Vietnamese dialects, Family 15 were the 

only 3-generational family that used three Vietnamese dialects (Northern, Central and Southern). 

The participants were two brothers (C1, C2), their mother (M), paternal grandfather (GF), and 

paternal grandmother (GM). The children’s father (F) was unavailable. 

The brothers were aged 5;6 (years; months, C1) and 3;10 (C2) and spoke Vietnamese and 

English. They were born and had lived in Australia their whole lives. C1 attended school and after-

school care (3 days/week). C2 attended an early childhood education centre 5 days/week. The 

children were reported to speak and hear Vietnamese at home and English while at school. M 

reported no concerns about the children’s hearing, oromusculature, talking, production of speech 

sounds, or comprehension (Glascoe, 2000).  

The children’s mother (M) was born in Vietnam, had lived in the US for 3 years, and 

Australia for 8 years. M spoke Southern Vietnamese, studied Russian at high school, English at 

university, and also had studied French. F lived in Australia for 19 years and spoke Southern 

Vietnamese and English. GF and GM typically visited the family for 1-2 months/year (Table 2). GF 

spoke Southern [Dalat]/Central [Hue] Vietnamese, English, French, and Russian. GM spoke 

Northern Vietnamese, and had learned English but rarely used it. While M and GF had studied or 

could speak Russian and French, they did not use these languages with their family, and these 

languages were not assessed in the current study.  

Instruments.  

Speech production of the children and adults was assessed using the Diagnostic Evaluation 

of Articulation and Phonology (DEAP, Dodd et al., 2002) in English and the Vietnamese Speech 

Assessment (VSA, Phạm et al., 2016). The adults completed demographic questionnaires in 
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Vietnamese. The children’s questionnaires also included: Intelligibility in Context Scale (ICS, 

McLeod et al., 2012), Parents’ Evaluation of Developmental Status (PEDS, Glascoe, 2000), 

questions about language use (e.g. Buac, Gross & Kaushanskaya, 2014; Lam 2011) and factors 

influencing speech acquisition (e.g. age, sex, speech-language-hearing status, disabilities, language 

input-output-opportunities, etc.). After the assessment, the family clarified some responses. 

Responses were translated into English by a VietSpeech team member who was a linguist and 

accredited Vietnamese-English translator.  

Procedure.  

The family learned about the VietSpeech study via social media, requested and received 

information, then completed consent forms and questionnaires for each participant. Two 

VietSpeech team members visited the family in their home: an Australian English-speaking speech-

language pathologist (T1) and a Vietnamese-English speaking linguist (T2), both of whom had 

lived in Australia and Vietnam. They assessed the children’s speech using protocols described in 

the assessment manuals using a 4-step cueing hierarchy for the DEAP and a 2-step cueing hierarchy 

for the VSA (Table 3). If the children did not know the Vietnamese words, the mother provided the 

delayed imitation model. The adults read the DEAP and VSA word lists. Speech was transcribed 

online using broad phonetic transcription and was audio-recorded using a Zoom H1 Handy 

Recorder. C1, C2 and M were video-recorded using a Zoom Q4n Handy Video Recorder (GF and 

GM did not give consent for video recording). The DEAP assessments were transcribed online and 

checked using the audio- (and where possible, video-recordings) after the assessment by T1. The 

VSA assessments were transcribed online and checked using the recordings by both T1 and T2. 

Checked VSA transcriptions were compared, with disagreements reviewed on the recordings 

together to reach consensus.  

Reliability. 

The VietSpeech transcription team (VS1, VS2, VS3, VS4) were: an Australian English-

speaking speech-language pathologist (VS1), a bilingual Vietnamese and English-speaking linguist 
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(VS2), and two bilingual Vietnamese and English-speaking speech-language pathologists (VS3, 

VS4). The team undertook transcription training, reliability and consensus checking informed by 

studies of Vietnamese (Masso et al., 2020; Phạm & McLeod, 2016, 2019). Reliability judgements 

for > 10% of the samples elicited for the entire VietSpeech Study 2 project were undertaken. For 

English transcription, high levels of 3-way inter-rater reliability (VS1, VS3, VS4) were found for 10 

child participants’ speech samples (6,210 consonants) (M = 92.62%) and 12 adult participants’ 

speech samples (7,407 consonants) (M = 88.69%). Two-way inter-rater reliability for English 

vowels (VS1, VS3) was also acceptable for the children (1,179 vowels) (M = 93.04%) and adults 

(1,408 vowels) (M = 83.24%). For English transcription, high levels of intra-rater reliability (VS1) 

were found for 10 child participants’ speech samples (2,067 consonants: M = 94.10%; 1,179 

vowels: M = 96.61%) and 12 adult participants’ speech samples (2,469 consonants: M = 88.70%; 

1,408 vowels: M = 84.45%).  

For the Vietnamese transcription, high levels of 4-way inter-rater reliability (VS1, VS2, 

VS3, VS4) were found for 10 child participants’ speech samples (5,478 consonants) (M = 86.64%) 

and 12 adult participants’ speech samples (6,576 consonants) (M = 96.05%). Two-way inter-rater 

reliability for Vietnamese vowels and tones (VS2, VS3) was also acceptable for the children (785 

vowels: M = 84.33%; 775 tones: M = 89.55%) and adults (947 vowels: M = 94.09%; 935 tones: M 

= 98.72%). For the Vietnamese transcription, high levels of intra-rater reliability (VS3) were found 

for 10 child participants’ speech samples (1,370 consonants: M = 88.32%; 790 vowels: M = 

89.11%; 780 tones: M = 87.44%) and 12 adult participants’ speech samples (1,644 consonants: M = 

94.89%; 948 vowels: M = 96.73%; 936 tones: M = 96.90%). Although the participants in Family 

15 were part of Study 2, they were not randomly selected to be part of this reliability analysis. 

However, these data indicate an acceptable level of reliability (Shriberg & Lof, 1991) for speech 

transcription for Family 15, since they were assessed by the transcription team using the same tasks.  

Analysis.  

Each transcribed phoneme was coded and entered into purpose-built Excel worksheets 
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(Microsoft Corp, 2016) informed by Phon (Rose & MacWhinney, 2014). Each phoneme was coded 

as correct or incorrect according to Standard Australian English pronunciation (Dodd et al., 2002) 

on the DEAP or Standard Vietnamese pronunciation (Phạm & McLeod, 2019) on the VSA since 

speech-language pathologists typically score assessments using the standard production on score 

sheets. To differentiate between productions considered correct using the standard and dialectal 

productions the following terminology ‘percentage of standard consonants correct (PSCC)’ and 

‘percentage of dialectal consonants correct (PDCC)’ were created. For example, M’s percentage of 

correct production for the consonant /z/ was 30% using Standard Vietnamese pronunciation (PSCC) 

and 100% using Southern dialect pronunciation (PDCC). Similarly, standard and dialectal targets 

were used to calculate the percentage of vowels correct (PSVC vs PDVC) or percentage of tones 

correct (PSTC vs PDTC). PDCC could include correct productions from any dialects. A contrastive 

analysis (McGregor et al., 1997) between the children and adults was undertaken to consider the 

ambient dialect. Data from the Excel worksheets were imported into SPSS (IBM Corp, 2017) and 

descriptive analyses were undertaken to identify matches and mismatches between adults’ 

productions and standard and dialectal forms and between children’s productions and their ambient 

phonological influences. 

RESULTS 

Child 1 (C1).  

English. Five-year-old C1 was described by M as speaking and understanding English very 

well and having average ability in reading and writing English (which is anticipated due to his age) 

(Table 2). C1 demonstrated good knowledge of English vocabulary by spontaneously naming 

85.37% words on the DEAP with most of the remainder (10.98%) being named after the provision 

of a semantic cue (Table 3). He was described as always intelligible in English with all 

conversational partners except his extended family (ICS = 4.85/5) (Table 2). On the DEAP he 

achieved PSCC of 92.27% and PSVC of 96.61% (Table 2) which is considered to be within one 

standard deviation from the mean when compared with normative data for bilingual speakers aged 
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5;6-5;11 in the DEAP manual (Dodd et al., 2002, p. 80). He produced nasals, affricates and glides 

correctly 100% of the time, with most other sound classes being produced correctly >90% of the 

time (Table 4). Three sound classes were produced <90% of the time: consonant clusters (80.65%), 

fricatives (83.33%), and voiceless consonants (88.89%, all errors occurring on /k/ in consonant 

clusters) (Table 4). Most vowels were produced correctly using Australian-English pronunciation 

(Table 5), apart from three where he used US pronunciation (e.g. zebra /zebɹə / (AusEnglish) as 

[zibɹə] (US English)).  

Vietnamese. C1 was described as speaking and understanding Vietnamese very well, and 

not being able to read or write Vietnamese (Table 2). He could spontaneously name 50.65% words 

on the VSA with the remainder (49.35%) elicited via delayed imitation (Table 3). His M indicated 

that he was always intelligible in Vietnamese (ICS = 5.00/5) (Table 2). On the VSA he achieved 

PSCC of 89.05%, PSVC of 86.08% and PSTC of 88.61% (Table 2). When his pronunciations were 

compared using ambient Vietnamese dialectal variants as the target, he achieved PDCC of 89.05% 

(which was similar to PSCC), a PDVC of 100.00% and PDTC of 94.87% (which was higher than 

when compared with standard pronunciation). The results for the percentage of consonants correct 

is lower than that achieved by 5-year-old monolingual speakers in Northern Vietnam (PCC 93.11%; 

Phạm & McLeod, 2019); however, the results for vowels and tones are similar to results for 

monolingual Northern Vietnamese speakers (PVC 98.11%, PTC 96.65%; Phạm & McLeod, 2019). 

Most sound classes were produced correctly >80% of the time (Table 4), with semivowels and 

voiced plosives being produced correctly 100% of the time. Word-final Vietnamese consonants 

were less accurate than word-initial Vietnamese consonants (both word positions were similar in 

English). The lateral approximant /l/ was the least accurate sound class (66.67% correct); however, 

this represented one error from three tokens (Table 4).  In English and Vietnamese voiced 

consonants were more likely to be correct than voiceless consonants and plosives were more often 

correct compared with fricatives. Most vowels and tones were produced using Standard Vietnamese 

pronunciation, the remainder were produced using a Southern Vietnamese pronunciation as was the 
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dominant dialect of his Mother and Father (Table 5).  

Child 2 (C2).   

English. Three-year-old C2 was described as speaking and understanding English very well 

(Table 2). He could name 73.17% of English words spontaneously on the DEAP (73.17%) and the 

remaining 26.83% of words were produced after a cue (Table 3). He was described by M as always 

intelligible in English with most conversational partners except extended family and strangers (ICS 

= 4.71/5) (Table 2). On the DEAP he achieved a PSCC of 86.47% and PSVC of 95.76% (Table 2). 

Although his PSCC scores were lower than his brother’s score, this was seen as reflective of his 

physical/motor maturation since his scores were considered to be within one standard deviation 

from the mean when compared with normative data for bilingual speakers aged 3;6-4;5 in the 

DEAP manual (Dodd et al., 2002, p. 80). Like his brother, he produced nasals and affricates 

correctly 100% of the time, and plosives correctly 94.29% of the time (Table 4). The following 

sound classes were produced <90% of the time: consonant clusters (80.65%), fricatives (83.33%), 

liquids (67.74%), glides (55.56%), and voiced consonants (83.76%) (Table 4). C2’s English vowels 

were mostly correct, except for 5 vowels (2 were US vowels and 3 were other vowel errors). 

Vietnamese. C2’s M indicated that he could speak and understand Vietnamese well and was 

not able to read or write Vietnamese (Table 2). He could spontaneously name 10.39% words on the 

VSA with most of the remainder (88.31%) elicited via imitation (Table 3) and one word 

unintelligible on recording so classified as No response. His M indicated that he was usually-always 

intelligible in Vietnamese (ICS = 4.50/5) (Table 2). On the VSA he achieved PSCC of 86.13%, 

PSVC of 79.75% and PSTC of 96.20% (Table 2). When his pronunciations were compared using 

Vietnamese dialectal variants as the target, he achieved PDCC of 87.50%, PDVC of 97.44% and 

PDTC of 100%. The results for consonants, vowels and tones were higher than PCC (79.75%), 

PVC (94.17%) and PTC (93.83%) achieved by monolingual speakers at the same age in Northern 

Vietnam (Phạm & McLeod, 2019). This may be due to C2’s high levels of imitation on the VSA 

(Table 3). He produced semivowels, voiced plosives and lateral approximants correctly 100% of the 
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time, with most other sound classes being produced correctly >80% of the time (Table 4). Fricatives 

were the least accurate sound class (70.00% correct) (Table 4). C2 mostly produced Vietnamese 

vowels and tones using Standard Vietnamese or Southern Vietnamese pronunciation (Table 5). 

Mother. 

English. M was born in Vietnam and Vietnamese was her first language. She indicated she 

spoke, understood and wrote English well, and read English very well (Table 2). On the DEAP she 

achieved PSCC of 90.34% and PSVC of 85.59% (Table 2) when compared with Standard 

Australian English pronunciations. She produced glides correctly 100% of the time, with most other 

sound classes being produced correctly >90% of the time (Table 4). Sound classes that were less 

likely to match Standard Australian English pronunciation were affricates (70.00%) and voiced 

plosives (75.86%) and consonant clusters (80.65%) (Table 4). Her English vowels were mostly 

produced using Standard Australian-English pronunciation (85.59%). Seven of the 17 non-

AusEnglish vowels were identified as US English productions (she had lived in the US for 3 years); 

the remainder either were Vietnamese or other vowels (Table 5). 

Vietnamese. M indicated she spoke, understood, read and wrote Vietnamese very well 

(Table 2) and used a Southern Vietnamese dialect. On the VSA she achieved PSCC of 96.35%, 

PSVC of 93.67% and PSTC of 89.87% (Table 2). She produced semivowels and voiced plosives, 

and lateral approximants correctly 100% of the time, with all other sound classes being produced 

correctly >90% of the time (Table 4). It is important to note that Southern Vietnamese differs more 

from Standard Vietnamese pronunciation than Northern and Central dialects (Phạm & McLeod, 

2016). When her pronunciations were compared using Vietnamese dialectal variants as the target, 

she achieved PDCC of 96.35% and PDVC of 100.00% and PDTC of 100.00%. Most Vietnamese 

vowels and tones were produced using either the Standard Vietnamese pronunciation or Southern 

dialect (Table 5).  

Grandfather. 

English. GF was born in Vietnam and had visited Australia over 7 years. He indicated he 
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had average ability in speaking, understanding, reading and writing English (Table 2). On the 

DEAP he achieved PSCC of 82.61% and PSVC of 87.29% (Table 2) when compared with Standard 

Australian-English pronunciations. He produced glides correctly 100% of the time, with most other 

sound classes being produced correctly >80% of the time (Table 4). Sound classes that were less 

likely to match Standard Australian English pronunciation were affricates (50.00%), fricatives 

(75.00%), and voiceless consonants (76.67%) (Table 4). Codas (73.85%) were less accurate than 

other word positions (Table 4). His English vowels mostly matched Standard Australian-English 

pronunciation (85.59%). Three of 14 non-AusEnglish vowels were US English; the remainder 

either were Vietnamese or other vowels (Table 5). 

Vietnamese. GF indicated he spoke, understood, read and wrote Vietnamese very well 

(Table 2) and he used a Southern/Central Vietnamese dialect. On the VSA he achieved PSCC of 

97.81%, PSVC of 89.87%, and PSTC of 94.94% (Table 2). He produced plosives, lateral 

approximants, and semivowels correctly 100% of the time, with all other sound classes being 

produced correctly >90% of the time (Table 4). When his pronunciations were compared using 

Vietnamese dialectal variants as the target, he achieved PDCC of 98.54%, PDVC of 100.00% and 

PDTC of 100.00%. Most Vietnamese vowels and tones were produced using a Standard 

Vietnamese pronunciation, Central or Southern dialect (Table 5).  

Grandmother. 

English. GM was born in Vietnam, and had visited Australia over the last 7 years. Like her 

husband, she indicated she had average ability in speaking, understanding, reading and writing 

English (Table 2); however, she chose not to complete the DEAP assessment. 

Vietnamese. GM indicated she spoke, understood, read and wrote Vietnamese very well 

(Table 2) using a Northern Vietnamese dialect. On the VSA she achieved PSCC of 98.54%, PSVC 

of 91.14%, and PSTC of 100.00% (Table 2). When her pronunciations were compared using 

Vietnamese dialectal variants as the target, she achieved PDCC of 98.54%,  PDVC of 100.00%, and 

PDTC of 100.00%. The Northern dialect is the closest to Standard Vietnamese (Phạm & McLeod, 
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2016), so there was limited variation between the standard and dialectal pronunciations compared 

with other members of the family. She produced most sound classes correctly 100% of the time 

(Table 4). Most vowels were produced using a Standard Vietnamese pronunciation; the remainder 

were produced correctly for a Northern dialect (Table 5). All tones were produced correctly. 

Matches and mismatches. 

Matches. Table 2 indicates that C1 had a different percentage of consonant matches with C2 

for each language (E:86.96%, VN:79.56%), but similar matches with the adults: M (E:85.02%, 

VN:83.94%), GF (E:79.23%, VN:77.37%), GM (VN:73.72%). C2 had similar matches with the 

adults: M (E:79.23%, VN:73.72%), GF (E:73.91%, VN:75.18%), GM (VN:72.26%). 

English mismatches. 

The percentage of standard consonants correct (PSCC) and mismatches for each family 

member are found in Tables 6, 7, and Figure 1. The children’s least accurate English consonants 

were: /θ/ (C1+C2=0.00% correct) and /ð/ (C1=33.33%; C2=66.67%) (Table 7). C2 only produced 

the English approximant /ɹ/ correctly 44.44% of the time producing [w] instead which is typical for 

a child his age. C2 produced  /j/ correctly 33.33% of the time and /w/ (66.67%) was pronounced as 

[kw] due to cross-linguistic transfer (Table 7, Figure 1). In contrast, C1, M and GF produced these 

English consonants (/ɹ, j, k/) correctly most, if not all of the time. All family members (C1, C2, M, 

GF, GM) produced /w/ and /j/ correctly in Vietnamese 100% of the time.  

The adults demonstrated cross-linguistic transfer when producing some Standard Australian-

English consonants, particularly for consonants that were not shared with Vietnamese. M and GF 

did not use Standard English production for the following English consonants: /ɡ/ (M+GF=60.00% 

correct), /ʤ/ (M=60.00%, GF=40.00%), /p/ (GF=66.67%), /v/ (GF=66.67%), /θ/ (GF=0.00%), /ʃ/ 

(GF=50.00%), /ʒ/ (GF=0.00%), and /ʧ/ (GF=60.00%) (Table 6). Apart from /v/ and /p/ (which is 

contested, frequently being produced as [b]) these consonants do not occur in Vietnamese (Phạm & 

McLeod, 2016). M and GF typically replaced the English consonants with a Vietnamese consonant 
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that was similar in place and voicing (Table 7); for example, /ɡ/ was replaced with [ɣ]. 

Vietnamese mismatches. 

Most consonants were produced correctly using Standard Vietnamese as the target 

production (Tables 6 and 7). C1, C2, M or GF were less likely than GM to pronounce some 

consonants correctly using the Standard Vietnamese, since GM spoke Northern Vietnamese, which 

is closest to Standard Vietnamese (Phạm & McLeod, 2016). For example, the phoneme /z/ in the 

words dép (sandals) and dâu (strawberry), was produced by GM as [zɛp5] and [zɤ̆w1] (the Standard 

and Northern Vietnamese pronunciation) and as [jɛp5] and [jɤ̆w1] by C1, C2, M, and GF (the 

Southern and Central Vietnamese pronunciations) (Phạm & McLeod, 2016, 2019). The consonant 

/ɣ/ was never produced correctly by the children (C1=0.00%, C2=0.00%). A few consonants 

(especially in word-final position) were difficult for all family members: /k/ (C1=40.00%, 

C2=53.33%, M=46.67%, GF=60.00%, GM=60.00%), /ŋ/ (C1=60.00%, C2=53.33%, M=53.33%, 

GF=60.00%, GM=60.00%) (Tables 6 and 7). Retroflex consonants were also inaccurate, possibly 

due to the fact that they are produced differently across Vietnamese dialects and are not English 

consonants. The retroflex consonant /ʐ/ was never produced correctly by C1, C2, M and GF and 

once (33.33%) by GM (Table 7). Their productions of /ʐ/ typically included the trilled Vietnamese 

[r] and the English approximant [ɹ]. /ʂ/ was only produced correctly by M; the other family 

members were more likely to produce it as [s] (Table 7). /ʈ/ was produced correctly by M and GF all 

the time, but was incorrect for the other family members (C1=33.33%, C2=0.00%, GM=0.00%), 

being produced as [c] (Table 6).  

DISCUSSION 

This study provides evidence for the emergence approach to speech acquisition in 

multilingual children, demonstrating the influence of ambient phonology and developmental 

processes; enhancing traditional child-focused theories of speech acquisition.  

English.  

The children mostly produced the English consonants correctly or as age appropriate mismatches. 
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C1 and C2’s reduced accuracy in pronouncing /θ/ and /ð/ and C2’s incorrect productions of /ɹ/ 

possibly was maturational since these consonants are amongst the last acquired in English (Crowe 

& McLeod, 2020; McLeod & Crowe, 2018) and are not shared with Vietnamese. The children’s 

realisations of these consonants were similar to other young English-speaking children (e.g. 

/θ/→[f]; /ɹ/→[w]; McLeod & Crowe, 2018; Smit, 1993). In contrast, M produced /θ/→[θ] or [t], 

and GF used the Vietnamese consonant /θ/→[t ̪h ], [t] and [ð] (Table 7). Thus, according to the 

emergence approach (Davis & Bedore, 2013), the children’s productions of /θ, ð, ɹ/ were more 

likely to reflect physical (and possibly cognitive) maturation than ambient phonology. Other 

productions were influenced by ambient phonology and social processes. For example, C2 matched 

his GF’s production of pig /pɪɡ/→[pɪɣ]) using the Vietnamese [ɣ] and all family members used US 

vowel for zebra. The children also received English ambient phonology models at childcare and 

school, contributing to their age-appropriate English speech acquisition.  

Vietnamese.   

The children’s productions of Vietnamese consonants, vowels and tones frequently matched 

their mother’s (and father’s) Southern dialect productions, possibly because their mother provided 

the model for imitation when the Vietnamese vocabulary was unknown during the VSA 

administration. However, the productions that did not match the standard or dialectal targets could 

be classified as: 

• Cross-linguistic transfer where a phoneme that was in one language was used in the other 

language (e.g. C1 gà (chicken): /ɣɑ/ → [ɡɑ] using English /ɡ/ instead of Vietnamese /ɣ/) 

• Cross-dialectal transfer where a phoneme in one dialect is used in another dialect 

• Developmental/maturation production where the production matches the form typically used 

by a younger child (e.g. C2 rùa (turtle): /ruo/ → [ɹwuo]. This example also demonstrates cross-

linguistic transfer) 

• Assimilation where the phoneme has a similar voice/place/manner to the target phoneme (e.g. 
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C1 nhíp (tweezers): /ɲip/→ [ɲim]) 

• Error where the pronunciation cannot be explained by the reasons above (e.g. C1 lược (comb): 

/lɯɤk/ → [vɯɤk]) 

An example demonstrating the influence of ambient phonology for C1 and maturational capacity 

for C2 can be found for the production of /r/. M and C1 typically produced /r/ as the AusEnglish 

approximant [ɹ], and C2 as the age appropriate Standard Australian English substitution [w]; 

whereas, GF and GM used Vietnamese dialectal variants (GF /r/; GM /ʐ/). This may indicate the 

children’s speech was more influenced by English than Vietnamese. 

Language comparison. 

C1 achieved the highest PSCC for English, followed by M, C2 then GF. The adults achieved 

higher PSCC for Vietnamese than the children. The children produced more Standard Australian 

English vowels correctly than the adults, and the adults produced more Standard Vietnamese 

vowels correctly than the children. GM (a Northern Vietnamese speaker) produced the most tones 

using Standard Vietnamese pronunciation (100%), followed by C2, GF, M then C1. In Vietnamese, 

C1, C2, M and GF’s standard and dialectal vowel and tone scores differed, but their standard and 

dialectal consonant scores were similar. In terms of word position, the children produced more 

Standard Australian English word-final consonants correctly than the adults. The adults were least 

accurate in their productions of standard Australian English word-final consonants, compared to 

word-initial or within-word consonants. In Vietnamese, C1, M and GF produced more word-initial 

consonants than word-final consonants using Standard Vietnamese pronunciation. The children 

produced more voiceless and voiced plosives correctly using Standard Australian English 

pronunciation than the adults. In contrast, the adults produced more voiceless plosives correctly 

using Standard Vietnamese pronunciation than the children. All participants produced Vietnamese 

voiced plosives with 100% accuracy. English fricatives and voiceless phonemes were most 

accurately produced by M, then the children, then GF. The adults produced Vietnamese fricatives 

and voiceless phonemes more accurately than the children. The children produced affricates more 
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accurately than the adults (affricates do not occur in Vietnamese).  

Cross-linguistic transfer.  

The findings of the current study indicate that in English, cross-linguistic transfer was more 

prominent in the sequentially bilingual speakers (M and GF) than the simultaneous bilingual 

speakers (C1 and C2). English consonants on the DEAP often were replaced by consonants from 

the Vietnamese dialect spoken by the adults (Table 7). Whereas, the children produced non-

standard English consonants using typical developmental mismatches (e.g. /θ/→[f]; /ɹ/→[w]) 

(Figure 1). Cross-linguistic transfer also occurred in Vietnamese. This time, the opposite effect was 

found, with the children demonstrating the influence of English on their Vietnamese consonants. 

For example, /ɣ/ was realized correctly on all occasions by the M, GF and GM; however, both 

children realized /ɣ/ as [ɡ] (Table 7). Previous research has found cross-linguistic transfer to be 

bidirectional, that is, each language may impact the other (Paradis & Genesee, 1996). In the current 

study, although there was evidence of bi-directional transfer, the transfer direction was largely 

Vietnamese influencing English for the sequential bilingual adults and English influencing 

Vietnamese for the simultaneous bilingual children. Previous research has demonstrated that 

language dominance and age of acquisition influences the direction of transfer with the first or more 

dominant language being more influential in speech production (Barlow, 2014; Flege, 1995; 

Gildersleeve-Neumann et al., 2008). Interestingly, C2’s speech production seemed to be more 

accurate in relation to some English-specific targets than his older brother (i.e., consonant clusters, 

/k/ and /ð/) and C2 also scored higher on /p/ /l/ and/ʔ/ in Vietnamese. This find is in keeping with 

previous research which has found that younger siblings may have more advanced English 

productions due to earlier and more frequent exposure to English as a result of interactions with 

their older siblings while also having strong competence in the home language due to rich and 

frequent exposure in the home environment (Bridges & Hoff, 2014; Pease-Alvarez, 1993).  

Theoretical implications. 

The current study provides evidence for the emergence approach (Davis & Bedore, 2013), 
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with a particular focus on the influence of ambient phonology on bilingual children’s speech 

acquisition. While most previous work has applied the Davis and Bedore (2013) theory to 

monolingual speech acquisition, including in Vietnamese (Phạm & McLeod, 2019), the current 

study is amongst a few studies to apply this theory to bilingual speech acquisition (Albrecht, 2018). 

In keeping with Davis and Bedore (2013), the data from this study indicate that maturation of the 

oral motor mechanism influences the rate of acquisition of speech production; developmentally 

appropriate errors were found in each individual language spoken by the bilingual children in this 

study (e.g. /ð/®[d]). Some non-standard productions could not be explained by developmental 

maturation, and it was difficult to determine whether variations in production were as a result of 

intrinsic processes (i.e. the combination of multiple sound systems or cross-linguistic transfer) or 

extrinsic influences (i.e. the influence of ambient phonology through interactions with their family 

members). However, this is in keeping the emergence approach which emphasizes that the three 

components of speech acquisition do not sit separately but are interconnected. 

Limitations. 

There were three main limitations in the current study. Firstly, the VSA was designed for 

use with children living in Vietnam. It was selected for use in this study as it is the only speech 

assessment in Vietnamese which has been validated. Vietnamese-Australian children were less 

familiar with some of the vocabulary which is common in the Vietnamese cultural context, but not 

in Australia (e.g. canal, lotus flower). As a result, both children, especially C2 required their mother 

to provide a model of many Vietnamese words to imitate, which may have influenced their 

productions. Secondly, the children’s father’s speech could not be assessed as he was unavailable; 

however, since he spoke the same dialect as M (Southern), it is unlikely that additional influences 

would have been determined. Thirdly, the impact of the other languages spoken by M and GF 

(Russian, French) were not assessed. However, as the children were not exposed to Russian or 

French, it is more likely that Russian or French influenced M and GF’s speech than the children’s. 

Clinical implications.  
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This study highlights the need for SLPs to consider the impact of ambient phonology on 

children’s speech to ensure accurate diagnosis of speech sound disorders (SSD) and appropriate 

target selection for intervention. Many speech assessment score sheets provide the standard (but not 

dialectal) pronunciation of the ambient language as the target (often using the International Phonetic 

Alphabet). Diagnostic decisions typically are based on comparison with these standard targets. This 

study demonstrates the importance of SLPs collecting case histories about children’s exposure to 

each language and dialect. It also highlights the need for test developers to include acceptable 

dialectal variations on scoreforms as correct productions. Ambient phonology can be considered 

using a family contrastive analysis (McGregor et al., 1997) to explain children’s non-standard 

productions. In the current study, almost all of the children’s non-standard productions either 

matched those of the adults in their family, or were typical developmental mismatches for young 

Australian-English speaking children. Therefore, from a clinical perspective, these children would 

not be considered to have a speech sound disorder, nor require speech-language pathology.  

The current study also highlights the importance of cultural knowledge in addition to 

linguistic knowledge when administering standardised tests. Despite being proficient in 

Vietnamese, neither child had ever lived in Vietnam where the VSA was developed, and some test 

items were unfamiliar to them; C1 imitated 49.35% and C2 imitated 89.61% VSA items. Slower 

language access (increased response time) may be explained by being in a period of language shift 

when the dominant language is changing (Dubiel & Guilfoyle, 2020), or the need for tests to 

include different words for different countries. The DEAP and VSA were developed and normed on 

monolingual children (DEAP also includes data from 83 bilingual children in UK). Bilingual 

children perceive and encode information differently and at different rates from monolingual 

speakers (Cook, 2016). Therefore, it is important for SLPs to consider both the linguistic 

appropriateness and the cultural appropriateness of the tools and norms they use in practice 

(Verdon, McLeod & Wong, 2015). 

Conclusion. 
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This 3-generation case study of a bilingual Vietnamese-English family demonstrates the 

influence of ambient phonology and developmental maturity on children’s speech acquisition. The 

importance of understanding dialectal variation was also highlighted. The current study found 

evidence for elements of the emergence approach to speech acquisition (Davis & Bedore, 2013) and 

recommends that the influence of ambient phonology augments traditional child-focused 

understandings of children’s speech acquisition. 
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Table 1. 

Comparison between phonological features of English and Vietnamese dialects 

English Consonants  /p, b, t, d, k, ɡ, m, n, ŋ, f, v, θ, ð, s, z, ʃ, ʒ, h, ɹ, j, l, w, ʧ, 

ʤ/ 
Vietnamesea Consonants /p, b, t ̪h , t, d, ʈ, c, k, Ɂ, m, n, ɲ, ŋ, f, v, s, z, ʂ, ʐ, x, ɣ, h, j, l, 

w/ 
 Dialect Standard Northern Central Southern 

 Initial consonants 23 20 23 21 

 Final consonants 6 10 10 8 

 Semivowels 2 2 2 2 

 Vowels 

(monophthongs) 

11 13 11 12 

 Vowels (diphthongs) 3 3 3 3 

 Tones 6 6 5 5 
aPhạm & McLeod, 2016  
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Table 2.  

Demographic and speech production information for the family members 

  Child 1 Child 2 Mother Grandfather Grandmother 
Age  5;6 3;10 43 67 67 
Sex  Male Male Female Male Female 
Birth place  Australia Australia Vietnam Vietnam Vietnam 
1st language  Vietnamese Vietnamese Vietnamese 

(Southern) 
Vietnamese 
(Central) 

Vietnamese 
(Northern) 

Additional 
languages 

 English English English, 
Russian, 
French 

English, 
French, 
Russian 

English 

Education  First year 
of school 

Early 
childhood 

Postgraduate  Postgraduate  Bachelor 

Occupation  - - Manager Professional Professional 
English       
English 
proficiencya 

Speak 5 5 4 3 3 
Understand 5 5 4 3 3 
Read 3 e 4 e 5 3 3 
Write 3 e 4 e 4 3 3 

Intelligibilityb ICS (/5) 4.85 4.71 - - - 
DEAP c, d  PSCC (/207) 92.27% 86.47% 90.34% 82.61% - 

PSVC (/118) 96.61% 95.76% 85.59% 87.29% - 
Consonant 
matches 

C1%match  - 86.96% 85.02% 79.23% - 
C2%match  86.96% - 79.23% 73.91% - 

Vietnamese       
Vietnamese 
proficiencya 

Speak 5 4 5 5 5 
Understand 5 4 5 5 5 
Read 1 1 5 5 5 
Write 1 1 5 5 5 

Intelligibilityb ICS(/5) 5.00 4.50 - - - 
VSAd PSCC (/137) 89.05% 86.13% 96.35% 97.81% 98.54% 

PDCC (/137) 89.05% 87.50% 96.35% 98.54% 98.54% 
PSVC (/79) 86.08% 79.75% 93.67% 89.87% 91.14% 
PDVC (/79) 100.00% 97.44% 100.00% 100.00% 100.00% 
PSTC (/78) 88.61% 96.20% 89.87% 94.94% 100.00% 

 PDTC (/78) 94.87% 100.00% 100.00% 100.00% 100.00% 
Consonant 
matches 

C1%match  - 79.56% 83.94% 77.37% 73.72% 
C2%match  79.56% - 73.72% 75.18% 72.26% 

a 1=not at all; 2=not well; 3=average; 4=well; 5=very well  
b ICS-VN scores did not include questions about talking with teachers or strangers. 

c DEAP comprised the Articulation and Phonology subtests (+chicken, go). 
d PSCC, PSVC, PSTC indicates matches with Standard Australian English/ Standard Vietnamese productions. PDCC, 

PDVC, PDTC indicates matches with dialectal variants. 
e It is possible that M answered these questions based on developmental expectations for their age.  
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Table 3.  

Cueing hierarchy used for each child 

 Prompt Child 1 

(5;6) 

Child 2 

(3;10) 

English (DEAP)  
(n = 82)a 

Prompt example for word 1 

elephant 

n % n % 

1. Spontaneous What’s this? 70 85.37% 60 73.17% 

2. Semantic cue  What has a trunk? 9 10.98% 4 4.88% 

3. Binary choice It is an [elephant] or a [WORD]? 3 3.66% 11 13.41% 

4. Imitation Say[elephant] 0 0.00% 7 8.54% 

5. No response   0 0.00% 0 0.00% 

Vietnamese (VSA)  
(n = 77) 

Prompt example for word 49 voi 

(elephant) 

    

1. Spontaneous (Trả lời ngay) Đây là con…? 39 50.65% 8 10.39% 

2. Delayed imitation (Bắt chước 

gián đoạn) 

Voi. Con nhắc lại! 38 49.35% 68 88.31% 

3. No response   0 0.00% 1 1.30% 
a DEAP comprised the Articulation and Phonology subtests (+ chicken, go).  
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Table 4.  

Percentage of standard consonants correcta (PSCC) in English and Vietnamese 

Feature (tokens) Child 1 (5;6) Child 2 (3;10) Mother Grandfather Grandmother 
English (DEAPb)      
Total PSCC (/207) 92.27 86.47 90.34 82.61 Not attempted 
Word initial (/94) 90.43 85.11 90.43 84.04  
Within word (/48) 93.75 83.33 97.92 91.67  

Word final (/65) 93.85 90.77 84.62 73.85  
Consonant clusters (/31) 80.65 80.65 80.65 77.42  

Plosives (/70) 92.86 94.29 81.43 80.00  
Nasals (/27) 100.00 100.00 96.30 96.30  
Fricatives (/60) 83.33 83.33 96.67 75.00  
Affricates (/10) 100.00 100.00 70.00 50.00  
Liquids (/31) 96.77 67.74 96.77 96.77  

Glides (/9) 100.00 55.56 100.00 100.00  

Voiceless (/90) 88.89 90.00 91.11 76.67  
Voiced (/117) 94.87 83.76 89.74 87.18  

Voiceless plosives (/41) 90.24 95.12 85.37 80.49  

Voiced plosives (/29) 96.55 93.10 75.86 79.31  

Vietnamese (VSA)      
Total PSCC (/137) 89.05 86.13 96.35 97.81 98.54 

Word initial (/84) 91.67 85.71 97.62 98.81 98.81 
Within word (/1) 100.00 100.00 100.00 100.00 100.00 
Word final (/52) 84.62 86.54 94.23 96.15 100.00 
Plosives (/51) 88.24 86.27 98.04 100.00 100.00 

Nasals (/37) 94.59 91.89 94.59 94.59 100.00 
Fricatives (/30) 80.00 70.00 93.33 96.67 96.67 
Lateral approximants (/3) 66.67 100.00 100.00 100.00 100.00 

Semivowels (/16) 100.00 100.00 100.00 100.00 100.00 
Voiceless (/57) 89.47 84.21 98.25 100.00 100.00 
Voiced (/77) 92.21 90.91 94.81 96.10 98.70 

Voiceless plosives (/39) 84.62 82.05 97.44 100.00 100.00 
Voiced plosives (/12) 100.00 100.00 100.00 100.00 100.00 

a PSCC indicates matches with Standard Australian English/ Standard Vietnamese productions. 
b DEAP comprised the Articulation and Phonology subtests (+ chicken, go).  
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Table 5.  

Percentage of standard vowels (PSVC) and tones (PSTC) correct in English and Vietnamese 

Vowels/Tones (tokens) Child 1 (5;6) Child 2 (3;10) Mother Grandfather Grandmother 

English (DEAP)      

Standard vowels correct 

(PSVCa)(/118) 

96.61% 95.76% 85.59% 87.29% Not 

attempted 

US vowelsb  4 2 7 3  

Other vowelsb  0 3 10 12  

Total 4 5 17 15  

Vietnamese (VSA)      

Standard vowels correct 

(PSVCa)(/79) 
86.08% 79.75% 93.67% 89.87% 91.14% 

Northern vowelsb  0 0 0 0 7 

Central vowelsb 0 0 0 6 0 

Southern vowels b 11 14 5 2 0 

English vowelsb 0 0 0 0 0 

Other vowelsb 0 2 0 0 0 

Total 11 16 5 8 7 

Standard tones correct 

(PSTCa)(/78) 
88.46% 96.15% 89.74% 94.87% 100% 

Northern tonesb  0 0 0 0 0 

Central tonesb 0 0 0 0 0 

Southern tonesb 8 3 8 4 0 

Other tonesb 1 0 0 0 0 

Total 9 3 8 4 0 
aPSCC, PSVC, PSTC indicates matches with Standard Australian English/ Standard Vietnamese productions.  
bNumber of vowels and tones that were produced that did not match the standard production. 
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Table 6. 

Percentage of individual consonants pronounced correctlya in English and Vietnamese  

  Phonem
e 

Token
s 

Child 
1 (5;6) 

Child 
2 

(3;10) 

Mothe
r 

Grandfathe
r 

Grandmothe
r 

English 
(DEAP)b 

Plosives /p/ 9 100.0
0 

100.0
0 

88.89 66.67 Not 
attempted 

  /b/ 15 100.0
0 

93.33 80.00 93.33  

  /t/ 15 100.0
0 

93.33 80.00 80.00  

  /d/ 5 100.0
0 

100.0
0 

100.00 100.00  

  /k/ 17 76.47 94.12 88.23 88.23  
  /ɡ/ 10 90.00 90.00 60.00 50.00  
 Nasals /m/ 7 100.0

0 
100.0

0 
100.00 100.00  

  /n/ 15 100.0
0 

100.0
0 

100.00 100.00  

  /ŋ/ 5 100.0
0 

100.0
0 

80.00 80.00  

 Fricatives /f/ 11 100.0
0 

100.0
0 

100.00 90.91  

  /v/ 6 83.33 83.33 100.00 66.67  
  /θ/ 6 0.00 0.00 83.33 0.00  
  /ð/ 3 33.33 66.67 100.00 100.00  
  /s/ 18 100.0

0 
94.44 100.00 94.44  

  /z/ 6 83.33 83.33 83.33 83.33  
  /ʃ/ 6 100.0

0 
100.0

0 
100.00 50.00  

  /ʒ/ 1 100.0
0 

100.0
0 

100.00 0.00  

  /h/ 3 100.0
0 

100.0
0 

100.00 100.00  

 Affricates /ʧ/ 5 100.0
0 

100.0
0 

80.00 60.00  

  /ʤ/ 5 100.0
0 

100.0
0 

60.00 40.00  

 Liquids /ɹ/ 18 94.44 44.44 100.00 100.00  
  /l/ 13 100.0

0 
100.0

0 
92.31 92.31  

 Glides /j/ 3 100.0
0 

33.33 100.00 100.00  

  /w/ 6 100.0
0 

66.67 100.00 100.00  

Vietnames
e (VSA) 

Plosives /p/ 5 60.00 100.0
0 

60.00 100.00 100.00 

  /b/ 4 100.0
0 

100.0
0 

100.00 100.00 100.00 

  /t ̪h / 3 100.0
0 

66.67 100.00 100.00 100.00 

  /t/ 10 50.00 40.00 70.00 70.00 100.00 
  /d/ 3 100.0 100.0 100.00 100.00 100.00 
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0 0 
  /ʈ/ 3 33.33 0.00 100.00 100.00 0.00 
  /c/ 3 100.0

0 
100.0

0 
100.00 100.00 100.00 

  /k/ 15 40.00 53.33 46.67 60.00 60.00 
  /ʔ/ 5 40.00 60.00 80.00 100.00 100.00 
 Nasals /m/ 7 100.0

0 
100.0

0 
100.00 85.71 100.00 

  /n/ 11 54.55 54.55 63.64 72.73 100.00 
  /ɲ/ 4 100.0

0 
75.00 100.00 100.00 100.00 

  /ŋ/ 15 60.00 53.33 53.33 60.00 60.00 
 Fricatives /f/ 3 100.0

0 
100.0

0 
100.00 100.00 100.00 

  /v/ 3 100.0
0 

66.70 100.00 100.00 100.00 

  /s/ 3 100.0
0 

100.0
0 

100.00 100.00 100.00 

  /z/ 3 33.33 33.33 33.33 33.33 100.00 
  /ʂ/ 3 33.33 0.00 100.00 0.00 0.00 
  /ʐ/ 3 0.00 0.00 0.00 0.00 33.33 
  /x/ 3 100.0

0 
100.0

0 
100.00 100.00 100.00 

  /ɣ/ 3 0.00 0.00 100.00 100.00 100.00 
  /h/ 6 100.0

0 
66.67 100.00 100.00 100.00 

 Lateral 
approximan
t 

/l/ 3 66.67 100.0
0 

100.00 100.00 100.00 

 Semivowels /w/ 10 100.0
0 

100.0
0 

100.00 100.00 100.00 

  /j/ 6 100.0
0 

100.0
0 

100.00 100.00 100.00 

a The definition of correct indicates matches with Standard Australian English/ Standard Vietnamese productions. 
b DEAP comprised the Articulation and Phonology subtests (+ chicken, go).  
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Table 7. 

Consonant matches for English and Vietnamese 

English 
(DEAP) 

Phoneme Tokens Child 1 
(5;6) 

Child 2 (3;10) Mother Grandfather Grandmother 

Plosives /p/ 9 [p](9) [p](9) [p](8), 
[p/b](1) 

[p](6), 
[f](1), 
[p/b](2) 

Not 
attempted  

 /b/ 15 [b](15) [b](14), [d](1) [b](12), 
[p](3)  

[b](14), 
[b˺](1) 

 

 /t/ 15 [t](15) [t](14), [Ø](1) [t](12), 
[t̪ʰ](1) 
[Ø](2) 

[t](12), 
[t˺](1) 
[Ø](2) 

 

 /d/ 5 [d](5) [d](5) [d](5) [d](5)  
 /k/ 17 [k](14), 

[t](2), 
[Ø](1) 

[k](16), [t](1) [k](15), 
[k/ɡ](1), 
[Ø](1) 

[k](15), 
[k˺](2) 

 

 /ɡ/ 10 [ɡ](9), 
[d](1) 

[ɡ](9), [ɣ](1) [ɡ](6), 
[k](1), 
[ɣ](2), 
[ɡ˺](1) 

[ɡ](5), 
[k](1), 
[ɣ](3), 
[Ø](1) 

 

Nasals /m/ 7 [m](7) [m](7) [m](7) [m](7)  
 /n/ 15 [n](15) [n](15) [n](15) [n](15)  
 /ŋ/ 5 [ŋ](5) [ŋ](5) [ŋ](4), 

[n](1) 
[ŋ](4), [n](1)  

Fricatives /f/ 11 [f](11) [f](11) [f](11) [f](10), 
[Ø](1) 

 

 /v/ 6 [v](5), 
[b](1) 

[v](5), [b](1) [v](6) [v](4), 
[Ø](2) 

 

 /θ/  6 [f](5), 
[t](1) 

[f](5), [t](1) [θ](5), 
[t](1) 

[t](1), 
[ð](1), [t̪ʰ] 
(4) 

 

 /ð/ 3 [ð](1), 
[d](2) 

[ð](2), [d](1) [ð](3) [ð](3)  

 /s/ 18 [s](18) [s](17), 
[+](1)c 

[s](18) [s](17), 
[ʔ](1) 

 

 /z/ 6 [z](5), 
[s](1) 

[z](5), [Ø](1) [z](5), 
[s](1) 

[z](5), 
[Ø](1) 

 

 /ʃ/ 6 [ʃ](6) [ʃ](6) [ʃ](6) [ʃ](3), [s](2), 
[ȿ](1) 

 

 /ʒ/ 1 [ʒ](1) [ʒ](1) [ʒ](1) [z](1)  

 /h/  3 [h](3) [h](3) [h](3) [h](3)  

Affricates /ʧ/ 5 [ʧ](5) [ʧ](5) [ʧ](4), 
Ⓒ(1) d 

[ʧ](3), [ʈ](1), 
[+](1) 

 

 /ʤ/ 5 [ʤ](5) [ʤ](5) [ʤ](3), 
[z](1), 
[ʧ](1) 

[ʤ](2), 
[z](1), 
[ʒ](1), [ɀ](1) 

 

Liquids /ɹ/ 18 [ɹ](17), 
[ɹʷ, 
ɹ/w](1) 

[ɹ](8), 
[l](1), [w](2), 
[ɹʷ, ɹ/w](7) 

[ɹ](18) [ɹ](18)  

 /l/ 13 [l](13) [l](13) [l](12) [l](12), 
[l]̃(1) 

 

Glides /j/ 3 [j](3) [j](1), [l](2) [j](3) [j](3)  
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 /w/ 6 [w](6) [w](4), [+](2) [w](6) [w](6)  
Vietnamese 
(VSA) 

       

Plosives /p/ 5 [p](3), 
[b](1), 
[m](1) 

[p](5) [p](3), 
[b](2) 

[p](5) [p](5) 

 /b/ 4 [b](4) [b](4) [b](4) [b](4) [b](4) 
 /t ̪h / 3 [t ̪h ](3) [t ̪h ](2), Ⓒ(1) [t ̪h ](3) [t ̪h ](3) [t ̪h ](3) 
 /t/ 10 [t](5), 

[tʰ](1), 
[k](1), 
[kʰ](2), 
[kp](1) 

[t](4), [tʰ](2), 
[pʰ](1), [k](3), 

[t](7), 
[k](2), 
[kp](1) 

[t](7), 
[k](3), 

[t](10) 

 /d/ 3 [d](3) [d](3) [d](3) [d](3) [d](3) 
 /ʈ/ 3 [ʈ](1), 

[c](2) 
[c](3) [ʈ](3) [ʈ](3) [c](3) 

 /c/ 3 [c](3) [c](3) [c](3) [c](3) [c](3) 
 /k/ 15 [k](6), 

[kʰ](1), 
[kp](3), 
[t](3), 
[Ø](2) 

[k](8), [kp](1), 
[p](1), [pʰ](1), 
[t](1), [tʰ](1), 
[c](1) 

[k](7), 
[kp](3), 
[t](3), 
[Ø](2) 

[k](9), 
[kp](3), 
[t](1), [c](2) 

[k](9), 
[kp](3), [c](3) 

 /ʔ/ 5 [ʔ](2), 
[Ø](3) 

[ʔ](3), [Ø](2) [ʔ](4), 
[Ø](1) 

[ʔ](5) [ʔ](5) 

Nasals /m/ 7 [m](7) [m](7) [m](7) [m](6),  [m](7) 
 /n/ 11 [n](6), 

[ɲ](1), 
[ŋ](3), 
[ŋm](1) 

[n](6), [m](1), 
[ŋ](4) 

[n](7), 
[ŋ](3) 
[ŋm](1) 

[n](8), [ŋ](2) 
[ŋm](1) 

[n](11) 

 /ɲ/ 4 [ɲ](4) [ɲ](3), [j](1) [ɲ](4) [ɲ](4) [ɲ](4) 
 /ŋ/ 15 [ŋ](9), 

[ŋm](3), 
[n](3) 

[ŋ](8), [n](3), 
[ŋm](2), not 
attempted [1] 

[ŋ](8), 
[ŋm](3), 
[n](3), 
[Ø](1) 

[ŋ](9), 
[ŋm](3) 
[n](2), 
[ɲ](1) 

[ŋ](9), 
[ŋm](3), 
[ɲ](3) 

Fricatives /f/ 3 [f](3) [f](3) [f](3) [f](3) [f](3) 
 /v/ 3 [v](3) [v](2), [f/v](1) [v](3) [v](3) [v](3) 
 /s/ 3 [s](3) [s](3) [s](3) [s](3) [s](3) 
 /z/ 3 [z](1), 

[j](2) 
[z](1), [j](2) [z](1), 

[j](2) 
[ʐ](1), [j](2) [z](3) 

 /ʂ/ 3 [ʂ](1), 
[s](2) 

[s](2), [ʃ](1) [ʂ](3) [s](3) [s](3) 

 /ʐ/ 3 [ɹ](3) [ɹʷ, ɹ/w](3) [r](1), 
[ɹ](2) 

[r](3) [ʐ](1), Ⓒ(2) 

 /x/ 3 [x](3) [x](3) [x](3) [x](3) [x](3) 

 /ɣ/ 3 [ɡ](3) [ɡ](3) [ɣ](3) [ɣ](3) [ɣ](3) 
 /h/ 6 [h](6) [h](4),[χ](1), 

[Ø](1) 
[h](6) [h](6) [h](6) 

Lateral 
approximant 

/l/ 3 [l](2), 
[v](1) 

[l](3) [l](3) [l](3) [l](3) 

Semivowels /w/ 10 [w](10) [w](10) [w](10) [w](10) [w](10) 
 /j/ 6 [j](6) [j](6) [j](6) [j](6) [j](6) 

a The definition of correct indicates matches with Standard Australian English/ Standard Vietnamese productions. 
b DEAP comprised the Articulation and Phonology subtests (+ chicken, go). 
c + addition, d Ⓒ indeterminate consonant. 
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(a) Child 1 (5;6): English assessment (b) Child 2 (3;10): English assessment 
Figure 1. Consonants produced by (a) Child 1 and (b) Child 2 during the English speech assessment and the overlap between consonants within 
Standard Australian English, Standard Vietnamese and the Southern Vietnamese dialects.  
Note. ( ) = 40-90% correct; / / - [ ] = mismatches (<40% correct). 


