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Abstract 

 

The purpose of this doctoral research was to describe the speech acquisition of 

typically-developing Northern Vietnamese-speaking children. To achieve this 

overarching purpose, five aims were addressed: (1) to identify the consonants, 

semivowels, vowels/diphthongs, and tones of the Northern dialect compared with the 

Standard, Central, and Southern dialects of Vietnamese, (2) to present an overview of 

tone languages, (3) to develop a speech assessment to elicit speech samples from 

Vietnamese-speaking children, (4) to investigate children’s acquisition of Northern 

Vietnamese phonemes (speech accuracy, phoneme acquisition, non-adult realisations, 

and phonological patterns/processes), and (5) to investigate Northern Vietnamese-

speaking children’s intelligibility.  

This doctoral research contained two parts and was presented in nine chapters, 

five of which were publications (one encyclopaedia entry and four journal articles). Part 

1 included three comprehensive literature reviews. The first provided a review of 

phonological differences in the Northern Vietnamese dialect in comparison with the 

Standard, Central, and Southern Vietnamese dialects (Paper 1). The second provided an 

overview of tone languages (Paper 2). The third reviewed policy and literature about 

Vietnamese education and the speech-language pathology profession. 

Part 2 commenced with a review of definitions of typical speech acquisition, 

phonological theories, and research design and methods for studying speech acquisition 

that informed the methodology of this doctoral research. Paper 3 described the 

conceptualisation and operationalisation of the Vietnamese Speech Assessment (VSA, 

Phạm, Le, & McLeod, 2016) used to elicit speech samples during data collection. The 

main findings of this doctoral research were presented in Papers 4 and 5. 
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Paper 4 described speech acquisition of 195 typically developing Northern 

Vietnamese children aged 2;2-5;11 years. Relational analyses were used to measure 

speech accuracy, phoneme acquisition, non-adult realisations, and phonological 

patterns/processes that resulted in four main findings. First, the accuracy scores of 

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

were higher as age increased demonstrating the improvement of speech production 

accuracy with age. 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 exception of the initial-syllable consonants /ɲ, s, z, x/, the within syllable semivowel 

/w/, tone 3 (creaky thanh ngã), and tone 4 (dipping-rising thanh hỏi). Third, typical 

non-adult realisations of Northern Vietnamese consonants, semivowels, and tones were 

identified and variability of non-adult productions decreased in the older age groups. 

Fourth, common phonological patterns for younger children were fronting, stopping, 

deaspiration, aspiration, and semivowel deletion, and for older children were fronting 

and deaspiration. The children’s age and maternal education but not sex were found to 

influence the children’s speech accuracy. 

Paper 5 described parent-reported data regarding intelligibility of 181 Northern 

Vietnamese-speaking children aged 2;0-5;11 years and included validation of the 

Intelligibility in Context Scale: Vietnamese (ICS-VN, McLeod, Harrison, & 

McCormack, 2012). The mean ICS-VN score of Northern Vietnamese-speaking 

children was 4.43 (out of maximum 5.00) indicating that these children were “usually” 

to “always” intelligible. The ICS-VN scores were rated as significantly different 

between communication partners (higher ICS scores for family members and lower for 

strangers) and between children whose parents were and were not concerned about their 

speech and language skills (higher ICS scores for children with no concern). 

Additionally, factors significantly influencing the ICS-VN scores of Northern 
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Vietnamese-speaking children were children’s age, parents’ occupation level, and 

mothers’ educational level but not children’s sex or fathers’ educational level. 

 The findings of this doctoral research provide emerging evidence about 

Northern Vietnamese-speaking children’s typical speech acquisition to inform policy 

and practice regarding the Vietnamese Government’s Developmental Standard 15 “Trẻ 

biết sử dụng lời nói để giao tiếp” (The child uses speech to communicate), Item 65 “Nói 

rõ ràng” (To speak clearly) and Item 70 “Kể về một sự việc hoặc hiện tượng nào đó để 

người khác hiểu được” (To narrate an event or a fact intelligibly to others). The findings 

also provide emerging evidence for professionals in Viet Nam and other countries to 

assist with the identification of children with speech sound disorders. The doctoral 

research introduces and validates two assessment tools (VSA and ICS-VN) for clinical 

and research use with Northern Vietnamese-speaking children. The study presented in 

this doctoral research is aligned with other international studies about speech acquisition 

providing a reference for future researchers in Viet Nam. 
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Preface 

My interest in undertaking this doctoral research stemmed from my previous 

research, employment, and personal passion. My undergraduate and masters degree 

research both in philology and special education focused on child linguistics and 

literature. This interest was strengthened further through my work at the division of 

Hearing and Speech-Language Impairments, Ha Noi National University of Education 

(HNUE), Viet Nam since 2003. I was a primary subject coordinator for undergraduate 

students in several faculties at HNUE (e.g., Special Education, Early Childhood 

Education, and Primary Education). This position involved lecturing in many courses 

including Vietnamese, Vietnamese in Use, Child Language and Speech, Child 

Literature, and Speech-Language Assessment and Intervention for Children with 

Special Needs. This experience provided opportunities to develop my background in 

Vietnamese linguistics and education. This also created challenges because currently 

very little is known about Vietnamese-speaking children’s speech and language 

acquisition, and normative studies in the area are limited. The information used in my 

lectures about the typical development of children’s speech and language was mostly 

based on the research evidence related to children who speak different languages (e.g., 

English, Cantonese) or who are bilingual Vietnamese-English in other countries. 

While working as a lecturer at the Faculty of Special Education at HNUE, I also 

had opportunities to work collaboratively with educators at the HNUE-affiliated 

Training and Development Centre for Special Education to design and implement 

educational assessment and intervention to support the speech and language skills of 

preschool-aged children with special needs. However, it was challenging to measure the 

children’s speech and language skills and the extent of any difficulties for two main 

reasons. Firstly, identifying and interpreting the children’s speech and language 

developmental milestones was a challenge because of the lack of normative studies of 
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Vietnamese-speaking children. Secondly, assessment tools standardised in other 

languages were not appropriate or practical for use with monolingual Vietnamese-

speaking children. Even though my knowledge of children’s speech production helped 

me recognise speech sound errors in terms of consonants, semivowels, vowels, and 

tones, it was not possible to diagnose those with typical versus disordered versus 

delayed speech or to determine appropriate goals to assist children to become more 

intelligible. This lack of normative data and appropriate assessment tools sparked my 

interest in initiating a normative study on speech acquisition of preschool-aged 

Vietnamese-speaking children. 

As of February 2014, the Viet Nam government has implemented the national 

education reform titled “Đổi mới căn bản và toàn diện giáo dục và đào tạo” 

(Fundamental and Comprehensive Reform in Education and Training). In early 

childhood education, child-focused and evidence-based national educational strategies 

and directions have been prioritised. For example, completing universal education for 

children aged 5 in 2015, stipulating the Developmental Standards for 5-year-old 

children, and implementing the remodelled-preschool curriculum. I am thus excited 

about contributing to this reform. 

In 2013, I received an Australia Awards Scholarship (AAS) to undertake a four-

year PhD program in Australia. Having discussed the research project with Professor 

Sharynne McLeod via Skype while I was in Viet Nam, I was excited by the prospect of 

working with highly skilled supervisors at Charles Sturt University in whose expertise I 

am keenly interested. Given Professor McLeod’s research experience in children’s 

speech acquisition in multilingual contexts and exposure to Vietnamese language 

contexts, I decided to undertake my doctoral research on the topic of children’s speech 

acquisition of consonants, semivowels, vowels, and tones in Northern Viet Nam.  



21 
 

Note on Style 

This thesis includes five publications: four journal articles (including three that 

have been published and one that is currently under review) and one encyclopaedia 

entry (in press). The three published publications (embedded in Chapters 2, 6, and 8) 

appear in the format in which they were published. The encyclopaedia entry in press 

(embedded in Chapter 3) and the journal article in submission (embedded in Chapter 7) 

are formatted in the style as per publisher requirements and the references of the two 

submitted manuscripts are double-spaced. As the requirements of the encyclopaedia 

entry was that minimal references could be used; therefore, the remaining references 

that informed the paper have been added at the end of the relevant chapter. The 

reference lists of the remaining chapters (Chapters 1, 4, 5, and 9) are single-spaced to 

align with Charles Sturt University’s guidelines for doctoral research submission.  

As per publisher requirements, tables and figures that are included in published 

and submitted manuscripts appear in the format in which they were published. These 

tables and figures are notated with Arabic Numerals (1-9). Tables and figures included 

in chapters only in this thesis (i.e., not included in any of the above publications) are 

notated with Roman Numerals (I-IX). 

Spelling and Language Conventions 

The overall spelling and language conventions of this thesis adhere to the 

American Psychological Association Publication Manual (6th edition) but using 

Australian/British English spelling. However, as per publisher requirements, all 

publications adhere to the spelling, language, style, and transcription requirements of 

the nominated journal. For example, Paper 1, titled “Consonants, vowels and tones 

across Vietnamese dialects” and published in the International Journal of Speech-

Language Pathology, was written in Australia/British English and did not use the 

Oxford comma; whereas, Paper 7, titled “Vietnamese-speaking children’s acquisition of 
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consonants, semivowels, vowels, and tones in Northern Viet Nam” and submitted to a 

US journal, was written in American English. 

The spelling and language conventions for proper names indicating locations in 

Viet Nam were written in the same format as they were written in Vietnamese but 

without Vietnamese diacritics throughout this doctoral research including the published 

papers. For example, Việt Nam, Hà Nội, and Hải Phòng were spelled as Viet Nam, Ha 

Noi, and Hai Phong in this doctoral research.    
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Doctoral Candidate 
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As co-author of the paper entitled Consonants, vowels and tones across Vietnamese 

dialects, I confirm that Ben Phạm has made the following contributions: 

 Conceptualisation of the paper

 Review and interpretation of the literature

 Writing, editing, and revision of the manuscript.

Furthermore, I agree to the inclusion of the paper in this doctoral research submitted for 

examination. 
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for examination. 
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Chapter 1 

Introduction and Orientation to this Doctoral Research 

 

Vietnamese is one of the top 20 languages commonly spoken in the world. In 

Viet Nam, education and special education is prioritised and speech-language pathology 

is an emerging profession. The Vietnamese government indicates that “to speak clearly” 

is one of the Developmental Standards for 5-year-old children (Viet Nam Ministry of 

Education and Training, 2010). To date, there are no standardised speech assessments or 

normative data regarding Vietnamese-speaking children’s speech acquisition and 

intelligibility. This doctoral research endeavoured to fill the gap in knowledge by 

describing Northern Vietnamese-speaking children’s speech acquisition and 

intelligibility. 

Background 

Viet Nam 

Viet Nam is located in Southeast Asia, bordering China to the north, Laos and 

Cambodia to the west, and the Gulf of Thailand, Gulf of Tonkin, and South China Sea 

to the south and east (Figure I). Although the country is spread over a geographically 

small area of approximately 331,000 km2, the population is the 15th largest in the world 

accounting for over 92 million people (General Statistics Office of Viet Nam, 2016). 

The country is in a shape of the letter “s” and geographically and 

administratively consists of three regions (miền): Northern, Central, and Southern Viet 

Nam. In the Northern region, there are two areas (vùng) including the Red River delta 

(đồng bằng sông Hồng) with nine provinces and two municipalities, and the Northern 

midland and mountain area (trung du miền núi phía bắc) with 14 provinces. In the 

Central region, there are two areas including the North Central and Central coastal area 

(bắc trung bộ và duyên hải miền trung) with 13 provinces and a municipality, and the 
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Central highlands area (tây nguyên) with five provinces. In the Southern region, there 

are two areas including the South East area (đông nam bộ) with 5 provinces and a 

municipality, and the Mekong delta (đồng bằng sông Cửu Long) with 12 provinces and 

a municipality (General Statistics Office of Viet Nam, 2016). There are significant gaps 

between the urban, rural, mountainous, and remote areas in terms of living standards, 

educational, and vocational opportunities (Bélanger & Liu, 2008; Nguyen, 2004). 
 

Figure I. Location of Viet Nam. Created by the Spatial Analysis Network, Charles 
Sturt University for the author. 

Since the 1990s, Viet Nam has shown the greatest development in the country’s 

history in terms of its rapidly expanding economy (Holsinger, 2009); however, the 
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country has remained a low middle income country with the per capita gross domestic 

product of $1,890 (World Bank, 2014). As a developing country, human development 

in Viet Nam has been ranked as medium with the human development index at 0.638 

which is the 121st amongst 187 countries, and falls below the international poverty line 

(United Nations Development Programme, 2014).  

Viet Nam has a young population with 24.1% aged 0-14 years, 17.2% aged 15-

24 years, 45.1% aged 25-54 years, 7.8% aged 55-64, and 5.8% aged 65 years and over 

(Central Intelligence Agency, 2015). The number of children under age 5 is 

approximately 7.14 million (United Nations Development Programme, 2014). The 

national gender ratio at birth has been estimated to be 1.13:1 between boys and girls 

(General Statistics Office of Viet Nam, 2016). Since the 1990s, family planning rules 

have been applied to advocate for no more than two children per family in order to 

enhance educational opportunities for children (Truong, Knodel, Lam, & Friedman, 

1998). While reducing the size of the nuclear family, families have also become more 

heterogeneous. Many families have multi-generations that co-reside and create 

intergenerational exchanges between extended family members in terms of mutual 

spiritual and material support (Knodel, Friedman, Truong, & Bui, 2000). Nuclear 

families are also becoming popular, either as a result of employment in other cities or 

disconnection from the kinship network. Due to six months of paid maternity leave, 

childcare is usually delegated to grandparents when the mother returns to the workplace. 

Typically, grandmothers come to stay in their son or daughter’s house to look after their 

grandchild or the infant is sent to live at their grandparents’ house that is often far away 

from the mother and father. Many affluent families can hire servants or nannies. During 

the first years of childhood, many children are reared more by their kin and paid 

caregiving nannies than by their parents, resulting in attachment to these caregivers 
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(Shwalb et al., 2010). Therefore, caregivers’ language(s)/dialect(s) may become the 

ambient language for the early phonological development of the child. 

Vietnamese 

Vietnamese is a sub branch of Vietic in the Austroasiatic language family, one 

of the five major language families spoken in Asia (Cheng, 1990). Vietnamese is the 

official language of Viet Nam. It is spoken by most of the population (over 92 million 

people from all 54 ethnic groups). Vietnamese is spoken as the first language of the 

Kinh people (or ‘Vietnamese’ people), the largest ethnic group accounting for 

approximately 86% of the population in the country (Trần, 2000). Vietnamese is spoken 

as a second language of the 53 other ethnic minority groups who speak indigenous 

languages in Viet Nam (Trần, 2000). Vietnamese is also spoken as a home language by 

nearly four million Vietnamese diaspora, and by a number of Vietnamese nationals who 

have migrated to many other countries including Australia, Canada, Czech Republic, 

and United States (Australian Bureau of Statistics, 2017; Camarota & Zeigler, 2014; 

Statistics Canada, 2012; Viet Nam Ministry of Foreign Affairs, 2012). 

Vietnamese is the official language to be used in schools and other educational 

institutions in Viet Nam as reiterated in Article 7 of the 2005 Education Law (Viet Nam 

National Assembly, 2005). Vietnamese has three main dialects including Northern, 

Central, and Southern Vietnamese. Each of the Vietnamese dialects has a number of 

specific characteristics regarding phonology and vocabulary. Due to differences 

between the Vietnamese dialects, the Vietnamese government has promoted a long-term 

campaign of Vietnamese standardisation to have standard pronunciation (chuẩn phát 

âm) and standard orthography (chuẩn chính tả) for the Vietnamese language. Standard 

Vietnamese is formulated mainly from the Northern Vietnamese spoken in the capital 

city Ha Noi in combination with additional key features from other regions (Huỳnh, 

1999). Standard Vietnamese is a main subject in the curriculum of all educational 



32 
 

levels. Additionally, in accordance with the goals of the 2014 educational reform, 

programs available and supportive of teaching Vietnamese language for Vietnamese 

communities in other countries around the world have been designed and promoted. 

This doctoral research investigages speech acquisition of Northern Vietnamese-

speaking children. Information about the Vietnamese language is described further in 

detail in Chapter 2 (Paper 1) titled Consonants, vowels, and tones across Vietnamese 

dialects and Chapter 3 (Paper 2) titled Tone languages and communication disorders. 

Support for Children’s Communication in Viet Nam 

Viet Nam is a Majority World country1. The country is emerging regarding 

delivery of communication specialist services and the education of speech-language 

pathologists. These issues have been identified similarly in other Majority World 

countries throughout the world and in the Asia-Pacific region (Cheng, 2010; Wylie, 

McAllister, Davidson, & Marshall, 2013). Recently there have been efforts to support 

for the development of specialist services for people with communication needs in 

Majority World countries; for example, Cambodia (Heine, 2018; Randazzo & García, 

2018), Fiji (Hopf, 2018), Ghana (Crowley et al., 2013; Wylie et al., 2017) and Uganda 

(Barrett & Marshall, 2013). Within this global scheme, education of communication 

specialists and services for people with communication needs in Viet Nam is emerging 

with the support of clinical training programs and professional development workshops 

through international collaborations (Atherton, Nguyễn, & Võ, 2013; Eitel, Tran, & 

Management Systems International, 2017; McAllister et al., 2013). Further information 

about support for children’s communication in Viet Nam is discussed in Chapter 4. 

                                                 
1 Majority World countries are referred to as “developing”, “low income” or “third world”, and are where 
the large proposition of the world’s population lives. This is contrary to Minority World countries which 
are commonly described as “developed” countries that capture a relatively small proportion of the world’s 
people (Speech Pathology Association of Australia, 2016).  
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The Communication Capacity Research program (Hopf, 2018) recommends four 

stages for the development of communication specialist services in Majority World 

countries. The four stages include: “(1) gathering knowledge from policy and literature; 

(2) gathering knowledge from the community; (3) understanding speech, language and 

literacy use and proficiency; and (4) developing culturally and linguistically appropriate 

resources and assessments” (p. 84). These four stages have been followed within this 

doctoral research in alignment with the following research aims. 

Research Aims 

The overarching aim of this doctoral research was to describe Vietnamese-

speaking children’s speech acquisition and intelligibility in Northern Viet Nam. To 

address the overarching aim, a number of research activities were conducted in respect 

of the five research aims: 

Aim 1: To identify the consonants, semivowels, vowels/diphthongs, and tones of the 

Northern dialect compared with the Standard, Central, and Southern dialects of 

Vietnamese 

Aim 2: To present an overview of tone languages 

Aim 3: To develop a speech assessment to elicit speech samples from Vietnamese-

speaking children 

Aim 4: To investigate children’s acquisition of Northern Vietnamese phonemes (speech 

accuracy, phoneme acquisition, non-adult realisations, and phonological 

patterns) 

Aim 5: To investigate Northern Vietnamese-speaking children’s intelligibility. 

These five research aims were achieved with five papers published and submitted as 

summarised in Table I below. Aims 1 and 2 relate to stages 1 and 2, and aims 3, 4, and 

5 relate to stages 3 and 4 of the Communication Capacity Research program (Hopf, 

2018).   
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Synopsis 

This doctoral thesis contains two parts presenting new knowledge about 

Northern Vietnamese-speaking children’s speech acquisition and intelligibility to 

address the five stated research aims. Part 1 contains the literature review and consists 

of four chapters (Chapters 1-4), two of which are publications (Papers 1 and 2). Part 2 

contains the research studies and consists of five chapters (Chapters 5-9) including 

Papers 3, 4, and 5. 

Part 1: Vietnamese Language and Context 

Part 1 includes literature reviews undertaken in this doctoral research. The 

current chapter (Chapter 1) provides a general introduction of the research topic and 

background regarding demographic information, language and communication 

specialist services in Viet Nam. The chapter also outlines the research aims, synopsis, 

theoretical framework, and methodology. 

Chapter 2 is formatted in the style of a published journal article (Paper 1) that 

provides a comprehensive literature review of variations of consonants, semivowels, 

vowels, and tones in the Northern Vietnamese dialect in comparison with the Standard, 

Central, and Southern Vietnamese dialects. The information presented in Chapter 2 

provides a phonological foundation for consideration of the Vietnamese phonemes 

included in the speech assessment and speech analysis in Part 2 of this doctoral 

research. 

Chapter 3 is an invited encyclopaedia entry (Paper 2) that presents an overview 

of communication disorders in tone languages. Different features of tones (e.g., 

definition, conventions, acquisition, assessment, and intervention) were described 

across languages including languages with simple and complex tones. The information 

presented in Chapter 3 provides a phonological foundation for consideration of 

Vietnamese tones in assessment and analysis of Vietnamese-speaking children’s speech. 
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Part 1 concludes with Chapter 4, which provides an introduction to the 

Vietnamese context, containing an overview of literature and policy regarding the 

educational system (e.g., the educational structure, early childhood education, and 

special education) and the speech-language pathology profession (e.g., terminology, 

history, laws and policies, and education and services of speech-language pathology). 

This chapter also outlines the Vietnamese government’s Developmental Standards for 

5-year-old children and describes six standards comprising 30 items regarding language 

and communication development. In reviewing the Developmental Standards for 5-

year-old children, it is apparent that there is a pressing need for finer-grained data to 

assist with the enactment and understanding of the Developmental Standards for 

Standard 15 “The child uses speech to communicate”, Item 65 “To speak clearly”, and 

Item 70 “To narrate an event or a fact intelligibly to others”. Therefore, information 

presented in Part 1 of this doctoral research lays the foundation regarding the 

Vietnamese speech sound system and context for study of Vietnamese-speaking 

children’s speech acquisition that is presented in Part 2. 

Part 2: Vietnamese Children’s Speech Acquisition 

Part 2 includes the research studies undertaken in this doctoral research. Part 2 

begins with Chapter 5, which provides information about definitions, theories, and 

methodological considerations for studying speech acquisition. Each section within 

Chapter 5 is described theoretically and is followed with clinical applications for this 

doctoral research. To provide a multi-faceted perspective on children’s speech 

acquisition, an overview of different phonological theories is undertaken including the 

Emergence Approach (Davis & Bedore, 2013) that is used as the theoretical 

underpinning of this doctoral research. Chapter 5 also outlines methodological 

considerations including research designs for studying speech acquisition and speech 
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acquisition measurement protocols for cross-sectional studies that are transferred to this 

doctoral research. 

Chapter 6 describes the creation of the Vietnamese Speech Assessment (VSA, 

Phạm, Le, & McLeod, 2016) in the form of a published journal article (Paper 3). The 

VSA is a single-word picture-naming task that can be used to elicit speech samples 

from Vietnamese-speaking children and was developed during this doctoral research 

program. The conceptualisation and operationalisation of the VSA resulted in a research 

version that consists of 77 colour stimuli, four-step prompts for elicitation of the 77 

target words, expected responses including dialectal variants transcribed using the 

International Phonetic Alphabet for each of the 77 target words, and a scoresheet. This 

research version of the VSA was used for data collection for Chapters 7 and 8 of this 

doctoral research. In addition, Chapter 6 provides an example of how to begin the 

development of a standardised assessment instrument in a Majority World country (cf. 

Hopf, 2018) where there is a dearth of culturally and linguistically appropriate resources 

and assessments. The chapter also demonstrates an example of knowledge transfer and 

exchange through international research collaboration between Minority and Majority 

World countries that is recommended by Cheng (2013) as an innovative approach 

leading to improved services for under-served populations. 

Chapter 7 presents a research study that investigates children’s speech 

acquisition in Northern Viet Nam formatted as a manuscript submitted to a journal 

(Paper 4, currently under review). Chapter 7 uses speech samples collected from 195 

typically-developing children from four preschools in Ha Noi and Hai Phong, Northern 

Viet Nam. The children’s speech samples were elicited by administering the VSA as 

described in Chapter 6. These speech samples were used to calculate productions of 

consonants, semivowels, vowels, and tones to complete a number of speech analyses; 

for example, percentage of consonants, semivowels, vowels, and tones correct, non-
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adult realisations, and phonological patterns. Chapter 7 reports data regarding phoneme 

acquisition, factors influencing speech skills, non-adult realisations, and common 

phonological patterns of Vietnamese-speaking children.  

Chapter 8 presents a research study that examines Northern Vietnamese-

speaking children’s intelligibility in the format of a published journal article (Paper 5) 

using responses collected from 181 parents who completed the Intelligibility in Context 

Scale: Vietnamese (ICS-VN, McLeod, Harrison, & McCormack, 2012). Chapter 8 

shows results of the mean ICS-VN scores for Northern Vietnamese-speaking children, 

factors influencing the children’s scores on the ICS-VN, as well as comparison of the 

results obtained within this study with those reported in other international studies using 

the ICS. This chapter also reports information regarding validation of the ICS-VN to 

indicate it is a valid parent-report screening tool for the use with Northern Vietnamese-

speaking children. 

Chapter 9, the final chapter of this doctoral research, summarises information 

presented throughout this doctoral research. Chapter 9 presents a summary of new 

knowledge about Northern Vietnamese children’s speech acquisition and the key 

contributions of this doctoral research associated with the research aims. This chapter 

also highlights the contributions to literature, theory and the implications for policy and 

practice, summarises the limitations, recommends directions for future research, and 

reveals the impact of this doctoral research to date. 

The appendices mentioned in the chapters throughout this doctoral research 

follow Chapter 9. A summary of all the chapters and papers included in this doctoral 

research and their connection to each of the research aims is included in Table I below.  
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Table I. 

Summary of Parts, Chapters, and Papers Included in this Doctoral Research 

Thesis 
chapter 

Research aim 
addressed 

Chapter/ paper title Aims of the chapter/ paper Participants Method 

 1  Introduction and 
orientation to this 
doctoral research 

To provide a general introduction of the 
research topic, background, research 
aims, synopsis, theoretical framework, 
and methodology. 

- Literature review 

Pa
rt 

O
ne

. V
ie

tn
am

es
e 

la
ng

ua
ge

 a
nd

 c
on

te
xt

 

2 Aim 1: To identify 
the consonants, 
semivowels, 
vowels/diphthongs, 
and tones of the 
Northern dialect 
compared with the 
Standard, Central, 
and Southern dialects 
of Vietnamese. 

Paper 1: Consonants, 
vowels, and tones 
across Vietnamese 
dialects (Phạm & 
McLeod, 2016). 

To provide a review of Vietnamese and 
English literature to describe: 
1. the different dialects of Vietnamese  
2. the standardisation of Vietnamese 
3. the syllables, consonants, 

semivowels, vowels/diphthongs, and 
tones within the major dialects of 
Vietnamese  

4. the clinical application of differences 
between Vietnamese dialects for 
speech-language pathologists and 
educators.  

- Literature review 

3 Aim 2: To present an 
overview of tone 
languages. 

Paper 2: Tone 
languages and 
communication 
disorders (Phạm & 
McLeod, 2017, in 
press) 

To provide a review of literature to 
describe the features of tones in 
association with communication 
disorders across tone languages. 

- Literature review 

4  The Vietnamese 
context: Education and 
speech-language 
pathology 

To provide an overview regarding the 
education system and speech-language 
pathology in the country. Laws and 
policies related to these fields are 
highlighted.  

- Literature and 
policy review 
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5  Children’s speech 
acquisition: 
Definitions, 
theories and 
methodological 
considerations. 

To review literature regarding typical 
speech acquisition, phonological 
theories, and research designs and 
methodologies for studying speech 
acquisition in order to apply in this 
doctoral research. 

- Literature review 

6 Aim 3: To develop 
a speech 
assessment to 
elicit speech 
samples from 
Vietnamese-
speaking 
children. 

Paper 3: 
Development of 
the Vietnamese 
Speech 
Assessment 
(Phạm, McLeod, & 
Le, 2016) 

To outline the conceptualisation and 
operationalisation of the Vietnamese 
Speech Assessment (Phạm, Le, et al., 
2016). 
 

10 
participants 
(test pilot 
and 
professional 
judgement). 

o Literature review 
o Conceptualisation of 

an assessment 
o Operationalisation of 

an assessment: 
Content validity 

 

7 Aim 4: To 
investigate 
children’s 
acquisition of 
Northern 
Vietnamese 
phonemes 
(speech 
accuracy, 
phoneme 
acquisition, non-
adult 
realisations, and 
phonological 
patterns). 

Paper 4: 
Vietnamese-
speaking 
children’s 
acquisition of 
consonants, 
semivowels, 
vowels, and tones 
in Northern Viet 
Nam (Phạm & 
McLeod, 2017) 

To describe 
1. the percentage of correct Vietnamese 

consonants, semivowels, 
vowels/diphthongs, and tones at 
different ages; 

2. the unique effects of age, sex, and 
socio-economic status on the 
percentage of correct Vietnamese 
consonants, vowels/diphthongs, and 
tones; 

3. the age of acquisition of Vietnamese 
consonants, semivowels, and tones; 

4. the typical non-adult realisations of 
Vietnamese consonants, semivowels, 
and tones; and 

5. typical phonological patterns for 
typically-developing Vietnamese-
speaking children. 

195 
typically-
developing 
Northern 
Vietnamese-
speaking 
children. 

o Literature review 
o Relational analysis 

of speech using 
Phon (Rose & 
Stoel-Gammon, 
2015) 

o Descriptive 
statistics  

o Hierarchical 
regression analyses 
using SPSS (IBM, 
2017) 
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8 Aim 5: To 
investigate 
Northern 
Vietnamese-
speaking 
children’s 
intelligibility. 

Paper 5: Validation 
and norming of the 
Intelligibility in 
Context Scale in 
Northern Viet Nam 
(Phạm, McLeod, & 
Harrison, 2017). 

To describe 
1. internal consistency of the 

Intelligibility in Context Scale: 
Vietnamese (ICS-VN, McLeod et 
al., 2012) in comparison with other 
international studies using the ICS; 

2. criterion validity of the ICS-VN with 
other measures of speech and 
language status, including a direct 
assessment measure of speech 
production; 

3. the mean scores for Vietnamese-
speaking preschool children on the 
ICS-VN based on age and sex; and 

4. the effect of child and family 
demographic characteristics (age, 
sex, and parents’ occupation and 
educational level) on the ICS-VN 
scores for Vietnamese-speaking 
preschoolers. 

181 
Northern 
Vietnamese-
speaking 
children. 

o Literature review 
o Descriptive statistics 
o Analyses of inter-

correlations 
(nonparametric), 
Cronbach’s alpha, 
analyses of variance 
(ANOVAs), and 
bivariate correlations 
in SPSS (IBM, 
2017). 

 9  Conclusions and 
contributions of 
this doctoral 
research 

To summarise the key contributions of 
this doctoral research associated with the 
research aims, to literature, theory and 
its implications to policies and laws. 

- Literature and policy 
review 

Appendices 
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Theoretical Framework of this Doctoral Research 

This doctoral research used the International Classification of Functioning, 

Disability and Health - Children and Youth version (ICF-CY, World Health 

Organization, 2007) as the theoretical framework to examine the interaction between 

Body Structures, Body Functions, Activities and Participation, and Environmental and 

Personal Factors regarding children’s speech acquisition. The ICF-CY is derived from 

the International Classification of Functioning, Disability and Health (ICF, World 

Health Organization, 2001) focussing on children aged from birth to 17 years in terms 

of the constantly changing nature of their health and development that differs from 

adults (McLeod & Threats, 2008). The ICF-CY provides a holistic understanding of the 

characteristics of the childhood functioning and development and the influence of 

environmental contexts (World Health Organization, 2007). 

The structure of the ICF-CY shares the main components and codes with the 

ICF with the addition of 237 new codes relevant to children and youth (McCormack, 

McLeod, Harrison, & McAllister, 2010; McLeod & Threats, 2008). As shown in Figure 

II, the ICF-CY consists of two parts, each comprising different components. Part 1 of 

the ICF-CY describes Functioning and Disability and includes three components, 

namely Body Structures, Body Functions, and Activities and Participation. Body 

Structures refers to anatomical parts of the body such as organs, limbs, and their 

components. Body Functions refers to the physiological functions of body systems. 

Activities and Participation describes an individual child’s ability to perform tasks and 

actions in daily life and to participate in social situations. Part 2 of the ICF-CY 

describes Contextual Factors and contains the Environmental Factors and Personal 

Factors. Environmental Factors (i.e., physical, social, and attitudinal) are considered as 

the external factors. Personal Factors are referred as the particular background of an 

individual’s life and living including: race, age, gender, lifestyle, education, habits, and 
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socio-economic status, etc. Personal Factors are considered as the internal factors. The 

Contextual Factors can have positive and negative influences on functioning and 

disability. 

 

Figure II. The International Classification of Functioning, Disability and Health: 
Children and Youth Version (World Health Organization, 2007, p. 17). Reprinted 
with permission. 

 

Each component (except for the Personal Factors component) is further divided 

into domains, which are classified by qualifiers to define the severity of impairment or 

restriction. However, “it is assumed that the severity is related to an established 

decrement in function compared to normative or criterion referenced data… with the 

significant complication that in children there is a moving target in terms of what is 

considered within normal limits” (McLeod & Threats, 2008, p. 95). There is limited 

normative data about Vietnamese children’s communication. The ICF-CY also provides 

the perspective that each component is equal in significance and interacts with all other 

components in the framework as illustrated by the bidirectional arrows (Dempsey & 

Skarakis-Doyle, 2010). 
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The ICF-CY has been recognised as a statistical tool, a research tool, a clinical 

tool, a social policy tool, and an educational tool (World Health Organization, 2007). In 

other words, the ICF-CY is applicable across settings, disciplines, and countries for 

multiple purposes (Ellingsen, 2011). With respect to children’s communication, the 

ICF-CY has been applied as a theoretical framework by many researchers. The discrete 

components of the ICF-CY have been described (Howe, 2008; McCormack & Worrall, 

2008; O'Halloran & Larkins, 2008; Threats & Worrall, 2004; Washington, 2007; 

Westby, 2007) as well as the interrelationships between the components (Dempsey & 

Skarakis-Doyle, 2010). This framework has also been applied to a range of children 

including: children with typical speech acquisition (McLeod & Bleile, 2007), children 

with communication disabilities (McLeod & Threats, 2008; Simeonsson, 2003), 

children with speech sound disorders (McCormack et al., 2010; McLeod, 2004, 2006; 

McLeod & Bleile, 2004), children with developmental language disorders (Dempsey & 

Skarakis-Doyle, 2010; Washington, 2007), and children who stutter (Yaruss, 2010).   

 Using the lens of the ICF-CY as the theoretical framework to undertake this 

doctoral research on Northern Vietnamese children’s speech acquisition, all the 

components (i.e., Body Structures, Body Functions, Activities and Participation, 

Environmental Factors, and Personal Factors) and the interactions between these 

components are considered. Table II below presents a summary of the ICF-CY 

components that are investigated throughout the chapters and papers of this doctoral 

research. The ICF-CY guides the classification of foundational aspects relating to 

children’s speech acquisition, to identify factors influencing children’s speech 

performance, as well as to direct the choice of instruments for data collection, and 

analysis and interpretation of the data. 
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Table II. 

Summary of ICF-CY Components Investigated throughout this Doctoral Research 

Chapter Research aim or chapter title Paper ICF-CY components 
addressed 

 1 Introduction and orientation to this doctoral 
research 

- All ICF-CY components 

Pa
rt 

O
ne

. V
ie

tn
am

es
e 

la
ng

ua
ge

 a
nd

 c
on

te
xt

 2 Aim 1: To identify the consonants, semivowels, 
vowels/diphthongs, and tones of the Northern 
dialect compared with the Standard, Central, and 
Southern dialects of Vietnamese. 

Paper 1: Consonants, vowels, and 
tones across Vietnamese dialects 
(Phạm & McLeod, 2016). 

Body Functions and 
Environmental Factors 

3 Aim 2: To present an overview of tone languages. Paper 2: Tone languages and 
communication disorders (Phạm & 
McLeod, 2017, in press) 

Body Functions, 
Environmental and Personal 
Factors 

4 The Vietnamese context: Education and speech-
language pathology. 

- Environmental Factors 

Pa
rt 

Tw
o.

 V
ie

tn
am

es
e 

ch
ild

re
n’

s 
sp

ee
ch

 a
cq

ui
si

tio
n 

5 Children’s speech acquisition: Definitions, 
theories, and methodological considerations. 

- Environmental Factors 

6 Aim 3: To develop a speech assessment to elicit 
speech samples from Vietnamese-speaking 
children. 

Paper 3: Development of the 
Vietnamese Speech Assessment 
(Phạm, McLeod, et al., 2016) 

Body Functions and 
Environmental Factors 

7 Aim 4: To investigate children’s acquisition of 
Northern Vietnamese phonemes (speech 
accuracy, phoneme acquisition, non-adult 
realisations, and phonological patterns). 

Paper 4: Vietnamese-speaking 
children’s acquisition of consonants, 
semivowels, vowels, and tones in 
Northern Viet Nam (Phạm & 
McLeod, 2017) 

Body Functions, Body 
Structures, Environmental and 
Personal Factors 

8 Aim 5: To investigate Northern Vietnamese-
speaking children’s intelligibility. 

Paper 5: Validation and norming of 
the Intelligibility in Context Scale in 
Northern Viet Nam (Phạm et al., 
2017). 

All ICF-CY components 

 9 Conclusions and contributions of this doctoral 
research 

- All ICF-CY components 
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Research Methodology 

This doctoral research is driven by a post-positivist research paradigm (Creswell, 

2009). The post-positivist paradigm is an extension of positivism paradigm (Bryman, 

2012). Post-positivist researchers consider that reality cannot be discovered perfectly 

due to the researchers’ limitations; however, a clearer understanding of what is 

happening in reality can be gained by using different methodological approaches 

(Creswell, 2009). Objectivity can be seen in multiple perspectives rather than a single 

reality to find relationships between variables. According to the post-positivist 

paradigm, what is observed and measured in reality can be influenced by the 

researcher’s background, knowledge, and values (Harrison & Wang, 2018).     

The research methods include steps to formulate research questions and to define 

criteria for participant recruitment, as well as procedures and techniques to collect, 

analyse, and interpret observed data in alignment with the sample and measures 

(Harrison & Wang, 2018). Northern Vietnamese-speaking children’s speech acquisition 

described in this doctoral research is addressed by a multi-faceted investigation. 

Children’s speech is an observed and measured behaviour and associated with internal- 

and external-child factors that may influence their speech performance. 

To address the five research aims of this doctoral research, two main research 

methods are employed including (1) reviews of existing literature and (2) research 

studies using quantitative methods. Each of the research methods was taken into 

account regarding its purpose, procedures, and techniques to collect reliable information 

and data. 

Reviews of Existing Literature 

Reviews of existing literature was a part of all chapters including publications 

embedded in the chapters throughout this doctoral research (see the Method column in 

Table I above). After formulating the research questions, reviewing existing literature 
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was used to get started on the research involving searching, reviewing, and writing a 

literature review (Bryman, 2012). Within this doctoral research, reviews were 

undertaken from both white and grey literature documents. White literature refers to 

sources of scientific information that are controlled by commercial publishers and 

indexed by major databases. Grey literature refers to materials that are not published 

commercially and which therefore maybe more difficult to access. The literature that 

was written in Vietnamese and published in Viet Nam was thus difficult to access 

through databases but was an important source of information about policy and 

historical aspects of this doctoral research. Reviewing existing literature employed to 

contextualise this doctoral research was very important because Hopf (2018) suggested 

that gathering information from literature, policy, and the community are the first stages 

to develop communication specialist services in a Majority World country in the 

Communication Capacity Research program.  

Quantitative Methods 

A quantitative design provides the capability to describe a population in terms of 

the frequency and distribution of features of that population (Greasley, 2008). 

Quantitative research “relies on quantification in collecting and analysing data and uses 

descriptive and inferential statistical analyses” (Liamputtong, 2010, p. 4). It helps the 

researcher to investigate the objective nature of phenomena using a positivistic 

paradigm. A quantitative research design uses an ontological standpoint of objective 

reality to ensure that the research process is free from bias, and assumes that reality can 

be accurately captured. Data are so-called “hard” evidence obtained in quantitative 

study and are presented in the form of numbers (Liamputtong, 2010). 

This doctoral research uses quantitative methods common to descriptive 

epidemiological studies that focus on events (e.g., age of acquisition) and their 

distribution. Epidemiological studies include longitudinal and cross-sectional designs. 
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Longitudinal designs provide in-depth descriptions and characteristics of a variable over 

time; whereas, cross-sectional designs provide a snapshot of the frequency and 

characteristics of a variable at a particular point in time (Liamputtong, 2010; McMillan 

& Schumacher, 2014; Plichta & Kelvin, 2013). The participants participating in cross-

sectional studies can be selected randomly from the entire population or can be sampled 

purposively. This current doctoral research used a cross-sectional purposive design to 

examine speech acquisition of Northern Vietnamese-speaking children. Details of 

methodological considerations within the cross-sectional design applied in this doctoral 

research are presented in Chapter 5. 

Rigour in quantitative research is achieved by considering reliability and 

validity. Reliability refers to “the consistency and trustworthiness of research findings 

in relation to the issue of whether a finding is reproducible at other times by other 

researchers” (Kvale, 2007, p. 22). In order to ensure reliability within this doctoral 

research the children’s speech samples were audio and video recorded and the author of 

this doctoral research re-transcribed 10% of the data using the recordings for calculating 

intra-judge reliability. Additionally, a second Vietnamese speech-language pathologist 

who had expertise in phonetic transcription transcribed 10% of the data to calculate 

inter-judge reliability.  

Validity bears upon measurement and is “concerned with integrity of the 

conclusions that are generated from a piece of research” (Bryman, 2012, p. 32). Internal 

validity is related to “the issue of whether a method investigates what it purports to 

investigate” (Kvale, 2007, p. 22) and external validity relates to whether the results of a 

study can be generalised beyond the specific research context (Bryman, 2012). In order 

to ensure validity of the protocols (e.g., assessment tool and parent questionnaire), they 

were piloted and reviewed by experts in Vietnamese children’s speech to determine the 

suitability and relevance to Vietnamese culture, children, and families. 
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The Statistical Package for Social Sciences version 25.0 (SPSS, IBM, 2017) was 

used to analyse the data for this doctoral research. Both descriptive and inferential 

statistics that were relevant to each of the chapters were used. Statistical techniques used 

within this doctoral research included: analysis of variance (ANOVA), correlations, and 

regression analysis. According to Harrison and Wang (2018), the use of these statistical 

techniques was the most relevant to the broad research themes of “identifying groups” 

(p. 314) and “identifying mechanisms” (p. 314) currently found in research of early 

childhood education. Details of methods of data analysis used for each of the research 

studies are described within the respective chapters. 

Conclusion 

Chapter 1 provided an introduction and orientation to this doctoral research. A 

general introduction was described followed by the research aims. The structure of this 

doctoral research was described in the synopsis to orient readers to the whole doctoral 

research. This chapter also included a description of the theoretical framework and the 

research methodology employed. 
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Part One: Vietnamese Language and Context 

 

Part One consists of Chapters 2, 3, and 4 providing information about the 

Vietnamese language and context. Chapter 2 is formatted in the style of a published 

journal article (Paper 1) providing information about consonants, semivowels, vowels, 

and tones of the Northern Vietnamese in comparison with the Standard, Central, and 

Southern dialects of Vietnamese. Chapter 3 is an invited encyclopaedia entry describing 

tone languages and communication disorders. Due to the requirements of the 

encyclopaedia regarding minimal references included in this entry, all of the additional 

references that were informed the entry are included in a section entitled “Full reference 

list for this paper” at the end of Chapter 3. Chapter 4 highlights an introduction about 

the Vietnamese context including Vietnamese education, a description of the 

Development Standards for 5-year-old children in Viet Nam, and the emerging 

profession of speech-language pathology.  
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Chapter 2 

Consonants, Vowels, and Tones across Vietnamese Dialects 

 

Paper 1 

 

Phạm, B. & McLeod, S. (2016). Consonants, vowels and tones across Vietnamese 

dialects. International Journal of Speech-Language Pathology, 18(2), 122-134. 

doi:10.3109/17549507.2015.1101162. 

 

The Speech Pathology Association of Australia owns the copyright of this article and it 

was first published in International Journal of Speech-Language Pathology. The 

Speech Pathology Association of Australia has granted permission for the final 

published version to appear in this PhD thesis. 

 
 
 
 
Note. Since publication of this article, new information about the population of Viet 

Nam has been released. There are now over 92 million people in Viet Nam (General 

Statistics Office of Viet Nam, 2016).  
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Chapter 3 

Tone Languages and Communication Disorders 

 

Paper 2 

 

Phạm, B. & McLeod, S. (2017, in press). Tone languages and communication disorders. 

In M. J. Ball & J. S. Damico (Eds.), The SAGE encyclopedia of human communication 

sciences and disorders. Thousand Oaks, CA: Sage. 
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Tone Languages and Communication Disorders 

Definition of tones 

Tones are compulsory elements of syllables in many of the world’s languages and 

contrast word meanings using differences in pitch (fundamental frequencies). For 

example, tones may be flat, rising, falling, or moving (contour tones). Tone languages 

are described as either simple or complex. Simple tone languages have two-way 

contrasts often differentiating between high or low tones; whereas, complex tone 

languages have more than two-way contrasts. Tones are different from intonation; tones 

relate to syllables whereas intonation relates to phrases and sentences. 

Tone languages 

Tone languages are predominantly found in Asia and Africa with some tone languages 

found in the Americas and Scandinavia. There are few tone languages in Europe and 

tones are not used in Indigenous languages in Australia. There are at least 132 

languages that use simple tones and 88 languages that use complex tones. Languages 

using simple tones include: Cherokee, Ewe, Igbo, Japanese, Latvian, Maasai, 

Norwegian, Somali, Tibetan, and Zulu. Languages using complex tones include: 

Burmese, Cantonese, Dinka, Karen, Mandarin, Thai, Vietnamese, Wu, and Yoruba. 

Languages such as English, Hindi, Korean, Arabic, Persian, and Spanish do not use 

tones. Three examples of languages that use tones are provided below. 

Norwegian 

Norwegian is a simple tone language with two tones that contrast in pitch typically in 

words that have more than one syllable. The two tones differ between dialects. In 

eastern Norway, there are: (1) low flat and (2) high falling tones; whereas, in western 

and northern Norway, there are: (1) falling and (2) rising-falling tones. 

Vietnamese 
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Vietnamese is a complex tone language with six tones that contrast in pitch, shape and 

voice quality. The six tones are: (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). Tones (7) and (8) are allophones of tones (5) and 

(6) in syllables with a final voiceless stop /p, t, k/. An example of an amusing sentence 

that illustrates six Vietnamese tones is: “Bấy nay bây bầy bảy bẫy bậy” /bɤ̆j5 nɑj̆1 bɤ̆j1 

bɤ̆j2 bɑj̆4 bɤ̆j3 bɤ̆j6/ (translation: All along you’ve set up the seven traps incorrectly). 

The six Vietnamese tones differ between dialects. In northern Viet Nam, there are six 

tones; whereas, in central and southern Viet Nam there are five tones (tones 3 and 4 are 

merged). 

Cantonese 

Cantonese is a complex tone language. It has nine tones that contrast in pitch and shape. 

The nine tones are: (1) high-level, (2) mid-low to high, (3) mid, (4) mid-low to low, (5) 

mid-low to mid, and (6) mid-low. Tones (7), (8) and (9) are allophones of tones (1), (3) 

and (6) in syllables with a final voiceless stop /p, t, k/.  

Transcription of tones using International Phonetic Alphabet and other systems 

There are a number of ways to transcribe tones. The International Phonetic Alphabet 

(IPA) provides two systems to describe tones and word accents including tone letters 

and diacritics. Additionally, people in some countries use numerals (superscript or 

subscript) or digits to indicate the tone number. 

Tone letters 

Tone letters are commonly used for the languages in which the pitch movement on each 

syllable conveys lexical differences (e.g., Cantonese and Thai) and are often used to 

indicate the tone movement on the preceding syllable. Tone letters are represented by a 

vertical stroke with a line marked on the left. The vertical stroke indicates the possible 

range of pitch heights, and the preceding line, acting as an icon, shows the pitch height 
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and movement. For example, in Chinese, the tone letter for /ma˥/ (mother) represents 

the highest level, and /ma˩˥/ (hemp) indicates rising tone.  

Diacritics 

Diacritics are often used for the languages in which the pitch height on each syllable 

conveys lexical meanings (e.g., Yoruba). Tone diacritics are used to indicate three pitch 

heights including high, mid, and low and these three diacritics are placed above the 

segment. For example, the three tone diacritics are symbolized as: [é, ē, è]. Tone 

diacritics indicate different meanings in these Yoruba phrases: /ó bá/ (he/she met), /ó 

bā/ (he/she hid), and /ó bà/ (it perched). 

Numerals and digits 

Many languages adopt a system of numerals (superscript or subscript) to describe tones. 

In Norwegian, the tone is marked by a superscript number placed at the left of a 

syllable; for example, /2tɑŋkǝn/ for tanken (the thought). In Vietnamese, the tone is 

marked by a superscript number placed at the right of a syllable; for example, /t ̪h wien2/ 

for thuyền (boat). In Cantonese, the tone is marked as by a subscript number placed at 

the right of a syllable, for example, /sy1/ for 書 (book). 

Tones can also be written using tone digits. For example, in Cantonese: (1) 55, (2) 25, 

(3) 33, (4) 21, (5) 23, (6) 22, (7) 5, (8) 3, and (9) 2, and in Vietnamese: (1) 55, (2) 32, 

(3) 325, (4) 323, (5) 45, and (6) 31. 

Children’s acquisition of tones 

There are few studies of children’s acquisition of tones. Infants living in tonal language 

environments (e.g., Chinese) attune to lexical tones at 4 months and can discriminate 

the lexical tones at the age of 6 and 9 months old and their discrimination remains 

constant; whereas, infants living in non-native tonal languages (e.g., English and 

French) can discriminate the lexical tones at the age of 6 months but reduce their ability 
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to discriminate tones at the age of 9 months. Most studies of tone acquisition for older 

children have been undertaken about Cantonese. Most typically-developing 3-year-old 

Cantonese-speaking children can correctly identify and produce tones. Most typically-

developing Vietnamese-speaking 3- to 4-year-old children can correctly produce tones 

and to date there are no data regarding age of accurate identification of Vietnamese 

tones.  

Impact of communication disorders on tone perception and production 

Within tone languages, perception and production of tones are essential for 

understanding and producing conversational speech. There is limited research 

considering the impact of human communication disorders on tone perception and 

production. Human communication disorders that have been documented to impact 

perception and production of tones include: hearing loss, specific language impairment 

(SLI), dyslexia, cerebral palsy, dysarthria, Parkinson’s disease, and brain lesions. The 

majority of research has been undertaken with Cantonese-speaking people in Hong 

Kong.  

Children and adults with hearing loss 

Cantonese-speaking children with hearing loss perform significantly poorer on tone 

perception compared to typically hearing children and their tone acquisition follows 

different patterns. Tone perception has been found to be impacted by children’s age, 

intervention, and usage of hearing aids and cochlear implants. For example, the use of a 

hearing aid assists tone perception for children with moderate-to-severe hearing loss but 

not for children with profound (>90dB) hearing loss. Cantonese-speaking children with 

cochlear implants are able to discriminate tones using pitch contrasts; however, they are 

not as successful for tones in the lower fundamental frequency range. Mandarin-

speaking adults with cochlear implants show a significant improvement in their ability 

to discriminate tones between the time of their first fitting and 6 months later. 
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Children with specific language impairment 

It has been found that Cantonese-speaking children with specific language impairment 

(SLI) have poorer performance in tone identification and discrimination than children of 

the same age with typical speech and language development but have similar skills to 

children who are matched on vocabulary knowledge. Researchers have hypothesized 

that difficulties in tone identification and discrimination may be due to a deficit in 

processing the fundamental frequency.  

Children with dyslexia 

It has been found that Cantonese-speaking children with dyslexia have poorer 

performance perceiving tone contrasts than their age-matched peers. 

Children with speech sound disorders 

Some researchers reported that Vietnamese-speaking children with phonological 

disorders do not have difficulty producing tones. 

Children with Down syndrome 

Some researchers reported Cantonese-speaking children with Down syndrome do not 

have difficulty producing tones. 

Adults with cerebral palsy 

It has been found that Cantonese-speaking adults with dysarthria associated with 

cerebral palsy have some difficulties producing tones. Adults with dysarthria always 

substituted another tone, and most substitutions involved a change of contour. 

Adults with Parkinson’s disease 

It has been found that Cantonese-speaking adults with Parkinson’s disease have 

difficulty producing tones. 

Adults with brain damage 
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Researchers have reported that Cantonese-speaking adults with aphasia have difficulty 

with production and perception of tones, but experience greater difficulty with tone 

perception. In Africa, Shona-speaking adults with brain damage have been found to 

have difficulty with perception and production of tones compared with typical adults. 

Adults with right hemisphere damage had more difficulty on tone identification tasks 

than those with left hemisphere damage. Both groups performed similarly on tone 

production tasks. 

Assessment of tones  

There are a few tests that have been created to assess perception and production of 

tones. Tests that assess perception of tones include:  

 Cantonese Basic Speech Perception Test consists of a 42-item short form version 

and a137-item full form version. It has been standardized with 140 typically-

developing children (3 years), and 83 children with hearing loss. 

 Hong Kong Cantonese Tone Identification Test consists of a 30-item version for 

clinical use and a 75-item version for research use. It has been standardized with 

200 typically-developing children (3-10 years), 25 adults, and 141 children with 

hearing loss. 

 Cantonese Disyllabic Lexical Tone Identification Test in Noise (CANDILET-N) 

consists of 60-items displayed using four alternative choices. 

Tests that assess production of tones include:  

 Cantonese Segmental Phonology Test consists of 31 items in a picture-naming task 

and 5 pictures in a story retell task to assess 17 consonants, 2 consonant clusters, 13 

vowels and 9 tones. It has been standardized with 272 typically-developing children 

(2-6 years). 
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 Hong Kong Cantonese Articulation Test consists of 51 items to assess 19 initial 

consonants, 6 final consonants, 11 vowels, 11 diphthongs, and 9 tones. It has been 

standardized with 1,726 typically-developing children (2-12 years). 

 Putonghua Segmental Phonology Test consists of 44 items in a picture-naming task 

and 10 pictures in a story retell task to assess 21 consonants, 39 vowels, and 4 tones. 

It has been standardized with 600 typically-developing children (2-6 years). 

 Vietnamese Speech Assessment consists of 77 items to assess 29 consonants, 2 

semivowels, 18 vowels, 3 diphthongs, and 6 tones. It is currently undergoing 

standardization. 

Intervention for tones 

There is limited literature on provision of intervention for tones. In one of the few 

studies, Cantonese speakers with Parkinson’s disease were provided with intensive 

voice therapy. They demonstrated an increase in loudness, pitch, pitch range, and 

intonation; however, they did not improve their lexical tone production. In another 

study, Vietnamese-speaking children have been taught to produce tones by breaking one 

syllable into two syllables. For example, in order to scaffold teaching creaky tone (3), 

they were instructed to produce a syllable with a constricted tone first followed by a 

syllable with a rising tone, then join these two syllables to become one containing a 

creaky tone. More research is required to document intervention for tones. 

See also: Intonation, prosody, speech sound disorders, hearing loss, perception 
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Charles Sturt University, Australia and Ha Noi National University of Education, Viet 

Nam 

Sharynne McLeod 
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Chapter 4 

The Vietnamese Context: Education and Speech-Language Pathology 

 

This chapter contains two sections that describe the Vietnamese context 

regarding education and speech-language pathology. The first section outlines 

information about the educational structure, early childhood education, and the 

Vietnamese government’s Developmental Standards for 5-year-old children, and special 

education. The second section provides an overview about speech-language pathology 

in Viet Nam including terminology, history of the profession, related policies and laws, 

and education and services for speech-language pathology. The chapter summarises 

knowledge from policy, literature, and the community. Information presented in this 

chapter was obtained through reviewing white and grey literature, the majority of which 

was written in Vietnamese and published in Viet Nam. Consequently, this chapter 

addresses stage 1 (gathering knowledge from policy and literature) and stage 2 

(gathering knowledge from the community) for the development of communication 

specialist services in Majority World countries as recommended by Hopf (2018) in the 

Communication Capacity Research program.  

Education in Viet Nam 

Viet Nam’s education system has developed and undergone many changes over 

a long history. From the tenth to the nineteenth century, the education system was built 

and developed following Confucian philosophy serving the wealthy classes and 

intellectual elite in a feudal society. During the French colonial period (before August 

1945), the Vietnamese education system used French as the main language of 

instruction and was directed towards the goal of training people “to serve the French 

colonial rulers” (Viet Nam Ministry of Education and Training, 2015, p. 6). The 

majority of the population was illiterate (95%) during this period. 
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After the revolution in August 1945, the government of Viet Nam stated that the 

first national priority was education, and this priority remains the strong focus of the 

government of Viet Nam today. The Declaration of Independence of the Democratic 

Republic of Viet Nam was declared by president Ho Chi Minh on 2nd September 1945, 

and three days later, the 5th September 1945 was the first day of the first school year 

throughout the independent country. From that day since, the 5th September was chosen 

to be the national official commencement day for each school year. The school year 

lasts 9 months, beginning in September and finishing at the end of May of the following 

year. In 1945, a key task in education was to fight against illiteracy through night 

classes. The government also issued several ordinances for the establishment of basic 

education in the country, compulsory use of the national language in education, and 

ensuring that education is provided at no cost for the entire population (Viet Nam 

Ministry of Education and Training, 2015). 

During the war against the French colonists and the American army (1945-

1975), general education systems were implemented differently across regions. For 

example, between 9 and 11 years of general education was provided in the liberated 

zones in the north (e.g., Viet Bac), 12-year general education was provided in the 

temporarily-occupied and the guerrilla zones in the north (e.g., Ha Noi), and 12-year 

general education was provided in the south (e.g., Sai Gon). After the end of the war in 

1975, unification of education systems between North and South Viet Nam (with the 

17th parallel as a demarcation line) was undertaken. The unified education system was 

then reformed in 1981 to meet the need of the national industrialisation and 

modernisation processes (Phạm, 1998; Tran & Nguyen, 2000) and aimed “to care for 

and educate the younger generation from childhood to maturity” (Tran & Nguyen, 

2000, p. 223). The government strived to encourage young children to attend 
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kindergartens and crèche classes, from six years of age to follow the entire program of 

the 12-year general education.  

The Education Law and other basic related regulations regulate all issues in the 

education system such as principles, national education goals, administration and 

management and structure (Viet Nam National Assembly, 2005). The new Education 

Law was approved in June 2005 at the 7th session of the National Assembly of the 

Socialist Republic of Viet Nam, Legislature XI and came into effect in 2006 (and 

amended in 2009). Article 2 of the 2005 Education Law stipulates that the goals of 

education in Viet Nam are to: 

[Đ]ào tạo con người Việt Nam phát triển toàn diện, có đạo đức, tri thức, sức khoẻ, thẩm mỹ và 
nghề nghiệp, trung thành với lý tưởng độc lập dân tộc và chủ nghĩa xã hội; hình thành và bồi 
dưỡng nhân cách, phẩm chất và năng lực của công dân, đáp ứng yêu cầu của sự nghiệp xây dựng 
và bảo vệ Tổ quốc 
[E]ducate the Vietnamese into comprehensively developed persons who possess ethics, 
knowledge, physical health, aesthetic sense and profession, loyalty to the ideology of national 
independence and socialism; and shape and cultivate one’s dignity, civil qualifications and 
competence, satisfying the demands of the construction and defence of the fatherland] (Viet Nam 
National Assembly, 2005, n.p). 
 

The current decree of the national educational reform was approved in 

November 2013 at the 8th session of the National Assembly of the Socialist Republic of 

Viet Nam, Legislature XIII and came into effect in February 2014 (Viet Nam 

Government, 2014). At this time the national committee chaired by the Prime Minister 

implemented a fundamental and comprehensive educational reform (Đổi mới căn bản 

và toàn diện nền giáo dục). The reform has been seen across educational levels and 

disciplines to renovate the colossal, fundamental and urgent issues from educational 

ideology and perspectives to educational goals, contents, methods, mechanism, policies 

and facilities. 

The Structure of the Vietnamese Education System 

The structure of the Vietnamese education system consists of both formal and 

informal education (Figure III). Schools and other educational institutions are 
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comprised of three types: public, community, and private. Schools can cover a discrete 

education level or multi-education levels (e.g., schools can include students from grade 

1 to grade 12). Every school including preschool institutions follows the national 

educational curriculum and uses the same textbooks in general education; however, 

modifications are accepted and encouraged for the use in special schools. 

 

 
Figure III. Structure of the Viet Nam national education system. Adapted from the Viet 
Nam National Assembly (2005).  
 

Universal education has been implemented for primary education (typically for 

students aged 6 to 11) in Viet Nam since 1991 (United Nations Educational Scientific 

and Cultural Organization, 2011). As a result of the campaign of universal education, 

the percentage of children enrolled in primary schools has increased, for example, from 

94% in 2001 to 97% in 2011 (Vũ, 2011) and 98% in 2013 (Viet Nam Ministry of 

Education and Training, 2015). Recently, universal education has been extended for 

students in upper secondary education and for children aged five in early childhood 

education. 
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Early Childhood Education 

Early childhood education in Viet Nam is called education for the “young 

sprout” (giáo dục mầm non), comparing young children with a young sprout or young 

bamboo shoot. According to the 2005 Education Law, early childhood education 

accommodates children from 3 months to 6 years old. Institutions of early childhood 

education include crèches/nursery (nhà trẻ) for children aged from 3 months to 3 years, 

kindergarten schools and classes (trường và lớp mẫu giáo) for children aged 3 to 6 

years, and preschools (trường mầm non) for children from 3 months to 6 years of age. 

Early childhood education aims to support children to develop physically, emotionally, 

intellectually, and aesthetically in order to shape the initial elements of their personality 

and to be ready for school (Viet Nam National Assembly, 2005). 

Although early childhood education in Viet Nam is not compulsory, the 

government has recognised the importance of early childhood education and made it a 

core element of its education sector development agenda to commit the government’s 

precept “Hãy dành cho trẻ em những gì tốt đẹp nhất” (Giving the best to young 

children). The government has increased significantly the focus on the quality and 

availability of preschool education. In addition to the 2005 Education Law, a number of 

policies regarding preschool education have been adopted. The Prime Minister’s 

Decision 161/2002/QD-TTG regulates several fundamental issues for prechool 

education development in terms of tasks and orientation towards types of preschool 

education sectors, curriculum development, human resource development, investment 

policies, and planning development (Viet Nam Government, 2002). The Decision also 

stipulates the responsibilities of line ministries and People’s Committees at different 

levels regarding the fulfillment of preschool education goals. The Decision 

31/2005/QD-BGD&DT issued by the Minister of Education and Training regulates the 
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conditions to establish kindergarten and crèche classes in places where there are no 

preschools (Viet Nam Ministry of Education and Training, 2005).  

Early childhood education provision has been required to expand over the years 

to meet a high demand as a result of a high birth rate and a situation that the majority of 

mothers return to work outside the home after their maternity leave (Shwalb et al., 

2010). The gross enrolment ratio has been increasing and this figure varies between 

ages, families, regions, and school type. The gross enrolment ratio is 20% for children 

younger than 3 years, 79% for 3-5 years, and 99% for 5 years (United Nations 

Educational Scientific and Cultural Organization, 2011). Children from ethnic minority 

groups represent 13.7% of enrolment. The majority of children from the wealthiest 

families attend preschools and there is a low attendance rate of children from the 

poorest families. The majority of children (73.3%) attend public preschools; whereas, 

those attending private and other types of preschools are 18.5% and 8.2%, respectively 

(General Statistics Office of Viet Nam, 2010). According to national estimates, the total 

of enrolled children was approximately 4.4 million, the ratio between teachers and 

children was 1:18, and average class size was 29 children in the 2016/17 school year 

(General Statistics Office of Viet Nam, 2016). 

The majority of preschool teachers (96%) reach the national standard 

qualification that requires at least a 2-year college diploma (Viet Nam Ministry of 

Education and Training, 2015). The number of preschool teachers who possessed 3-year 

diplomas or 4-year university degrees has increased significantly due to nation-wide 

reform and expansion of higher education system including preschool teacher training 

(Harman, Hayden, & Pham, 2009). Almost all preschool teachers are female; for 

example, the percentage of female teachers remained consistent at 99% from the school 

year 2000/01 to 2012/13 (Viet Nam Ministry of Education and Training, 2015). 
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As part of the Vietnamese national education system (Figure III) preschools, 

including both public and private sectors across Viet Nam, are required to follow a 

national education curriculum monitored by the Viet Nam Ministry of Education and 

Training. The program of care and education for preschool children was issued in the 

early 1980s as the national education curriculum to foster the development of children 

in physical, cognitive, moral, aesthetic, and ethics areas. Teaching focusing on discrete 

learning areas (e.g., language, maths) was predetermined based on a day-to-day 

schedule for a whole academic year for children of each age group. Developing and 

piloting a new national curriculum was initiated in 1998 and was officially issued in 

2009 (Viet Nam Ministry of Education and Training, 2009). The renovated curriculum, 

which is an integrated theme-based curriculum, concentrates on child-oriented 

activities, children’s experience, the importance of play, activity consequences, 

individual differences, and creating friendly learning environment for children (Viet 

Nam National Assembly, 2005). The curriculum and pedagogical reforms have brought 

a radical shift to move away from the previous fragmented and subject-based 

curriculum, teacher-centered pedagogy, and long-standing educational beliefs. 

However, from a cultural historical analysis, Phan (2018) points out that the current 

early childhood education implemented in Viet Nam has faced challenges because of 

confusion in understanding and disagreement in implementing the new holistic 

intergrated curriculum among early childhood education professionals and other related 

stakeholders. 

Promotion of universal preschool education to create extensive preschool 

services for every child also has been a focus within the preschool education reform. 

One of objectives in the Education Development Strategy 2011-2020 was to complete 

universal preschool education for children aged five and to target universal preschool 

education for children aged four by 2020. The Prime Minister’s Decision 239/2010/QD-
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TTg complemented by the Minister of Education and Training’s Decision 60/2010/QD-

BGD&DT regulates the implementation of universal education for children aged 5 from 

2010 to 2015 (Viet Nam Government, 2010). In order to support 5-year-old children to 

access preschool education, particularly those who are most vulnerable, the Viet Nam 

government has promoted a number of projects nationwide. For example, the Vietnam 

School Readiness Promotion Project (SRPP) funded by the World Bank resulted in 

significant gains as “[b]y the end of the project all 63 provinces and municipalities had 

achieved universal preschool” (World Bank, 2017, p. 13) for 5-year-old children. As a 

result of the universal preschool education campaign, there has been a significant 

increase in enrolment rate, the provision of full day preschools, physical infrastructure, 

material supplies, and teacher qualifications. 

Developmental Standards for 5-Year-Old Children 

Promotion of the Developmental Standards for 5-year-old children (Chuẩn phát 

triển trẻ em 5 tuổi) in Vietnamese preschools is part of the goals within the campaign 

for universal preschool education for the 5-year-old children issued in the Education 

Development Strategy 2011-2020. The Developmental Standards for 5-year-old 

children (hereinafter referred to as the Developmental Standards) refer to the 

expectations that children aged 5 years (60-72 months) know and are able to function in 

four main domains: physical health, emotional and social relationships, language and 

communication, and cognition in the current Vietnamese context (Viet Nam Ministry of 

Education and Training, 2013). Children aged 5 years in Viet Nam are supported and 

expected to meet the Developmental Standards to be ready for school. The process of 

developing of the Developmental Standards in Viet Nam commenced in 2005, as part of 

the Global project for the South-East Asian countries funded by UNICEF (Viet Nam 

Ministry of Education and Training, 2013). The Developmental Standards were 

conceptualised and operationalised to consist of four developmental areas, 27 standards 
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and 120 items (Figure IV) that were regulated in the Circular Decision No.23/2010/TT-

BGDDT (Viet Nam Ministry of Education and Training, 2010). 

 

Figure IV. The Developmental Standards for children aged 5 years. 
Adapted from the Viet Nam Ministry of Education and Training (2010). The shading 
indicates the Developmental Standards areas relevant to this doctoral research. 
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  While the Developmental Standards have been initially implemented 

throughout the country, a research project funded by the Viet Nam Ministry of 

Education and Training was undertaken to evaluate the appropriateness and relevance of 

the Developmental Standards (Phan, 2012). The study collected data by evaluating 92 

out of 120 items on 448 children in 12 preschool sites located in four provinces and 

municipalities that represent urban, rural and remote rural areas in the country. 

Additional qualitative data were collected from 440 parents and 32 teachers. The 

conclusion of the study supported the current Developmental Standards. However, there 

were major concerns about the research project due to the lack of robust statistical 

analysis, since only descriptive data were presented. For example, children participating 

in the study were required to be 5 years old (60 to 71 months); however, the children’s 

ages were not calculated and reported except for a brief description that the data 

collection was undertaken in April in classes of the oldest groups of children in 

preschools. Since being issued in 2010, the Developmental Standards have faced much 

criticism by early childhood education professionals on their validity, reliability and 

feasibility (e.g., Mai Minh, 2009). 

One of the four areas in the Developmental Standards is language and 

communication development. Since this doctoral research investigated Vietnamese 

preschool children’s speech acquisition, information within the language and 

communication area provided in the Developmental Standards was reviewed and 

described in detail in the next subsection.  

Developmental Standards regarding language and communication. 

The area of language and communication development in the Developmental 

Standards includes six standards (Standard 14 to Standard 19) that comprises 30 

indicators (Item 61 to Item 91) (Table III).   
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Table III. 

Standards and Items in the Area of Language and Communication Development (Viet 

Nam Ministry of Education and Training, 2010, pp. 36-37)      

Standard Item 
14. The child 
understands 
speech 

61. To identify speech intonation for expression of happy, sad, 
angry, surprised and scared feelings 
62. To understand and follow 2 and 3 action instructions 
63. To understand the meanings of general words about simple and 
familiar objects and actions 
64. To understand the content of stories, poems, and folklore 
poems for children 

15. The child 
uses speech to 
communicate 

65. To speak clearly 
66. To use vocabulary regarding names, actions, characteristics 
and feelings in daily activities 
67. To use different sentence structures in communication 
68.To use speech to express feelings, needs, thoughts and 
experiences 
69. To use speech to exchange and instruct friends in activities 
70. To narrate an event or a fact intelligibly to others 
71. To retell a story in the right order 
72. To know how to initiate a conversation 

16. The child 
performs 
common rules 
in 
communication 

73. To adjust the voice appropriately to the situation and 
communicative need 
74. To pay attention to listening to others and respond through 
appropriate gestures, facial and eye expressions  
75. Not to interrupt others while they are talking 
76. To ask again or express through gesture, posture, facial 
expressions when they do not understand what is said 
77. To use polite greetings and words appropriate to the situation 
78. Not to swear 

17. The child 
expresses the 
interest in 
reading 

79. To enjoy reading known letters in the surrounding 
environment 
80. To show an interest in books 
81. To show behaviours to care for books 

18. The child 
expresses 
emergent 
behaviours of 
reading 

82. To understand some basic signs and symbols 
83. To have behaviours of book readers 
84. To “read” known picture books 
85. To narrate the story from pictures  

19. The child 
expresses 
emergent 
understanding 
of writing. 

86. To know that letters can be read and replaced by speech 
87. To use symbols and drawings to express feelings, needs, 
thoughts, and experiences 
88. To imitate writing behaviour and copy words, and letters 
89. To know how to “write” their name in their own way 
90. To know how to “write” from left to right, from top to bottom 
91. To identify letters of the Vietnamese alphabet. 

Note. The shading indicates the items relevant to this doctoral research. 
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Regarding speech competence, as shown from Item 65 to Item 72, by the age of 

5, Vietnamese-speaking children are expected to “Nói rõ ràng” (To speak clearly) (Item 

65) and to “Kể về một sự việc, hiện tượng nào đó để người khác hiểu được” (To narrate an 

event or a fact intelligibly to others) (Item 70). Item 70 comprises two skills: narrative 

discourse and intelligibility. However, by reviewing available documents related to the 

Developmental Standards, information about how these standards and items were 

formulated and assessed was not described, although the Viet Nam Ministry of 

Education and Training (2013) reported that the Developmental Standards were 

developed based on evidence from research, professional judgment and current practice. 

In research undertaken by Phan (2012), the language and communication 

development domain in the Developmental Standards was evaluated by requiring 

children to complete six testing tasks. These six tasks included: (1) Listening and 

speaking clearly based on the participants introducing/describing themselves, their 

family and friends; (2) Retelling stories clearly; (3) Identifying the Vietnamese letters of 

the alphabet; (4) Using books, pens, and other studying materials; (5) Knowing some 

basic signs such as traffic, rubbish bin, and toilet; and (6) Paying attention. The study 

concluded that 20 out of 31 items could be completed independently and satisfactorily 

by children in the sample, 5 out of 31 items could not be fully completed, and 6 out of 

31 items were unable to be examined due to the research’s time restraints. Performance 

of the six tasks also showed that children got relatively lower scores on speaking and 

retelling tasks compared to those of other tasks. However, the study would appear to be 

over ambitious in its claims because it failed to fully conceptualise and operationalise 

the testing constructs, define the testing measures and administration procedures, and 

quantify data obtained from 448 participants of the sample. 

Resources including testing tools published in Vietnamese are provided to assist 

preschool teachers to assess 5-year-old children in their classes in alignment with the 
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Developmental Standards (Phan & Trần, 2015). However, these tools are lacking 

evidence about validity and reliability. Preschool teachers have been encouraged to 

observe and communicate with children in their classes to determine whether they meet 

the Developmental Standards or not. This doctoral research provides key data to assist 

with the enactment and understanding of the Developmental Standards for Standard 15 

“The child uses speech to communicate” and acts as a model for future research to 

underpin other Developmental Standards. This doctoral research also provides data to 

assist professionals working in the field of special education that was overviewed in 

following subsection.  

Special Education 

Special education in Viet Nam is defined as a series of programs and approaches 

that are developed based on modifications of the national education curriculum to 

support students with special educational needs (Nguyễn, Phạm, & Đỗ, 2011). Article 

10 of the 2005 Education Law states that learning is the right and obligation for every 

citizen as everyone has equal rights of access to learning opportunities. Priority is given 

to disadvantaged people including children with special educational needs to ensure 

social equity in education (Viet Nam National Assembly, 2005). 

Special education in Viet Nam accommodates children with disabilities who 

have physical, sensory, mental, and emotional difficulties and cannot follow the 

national educational curriculum without additional educational support (Nguyễn, Phạm, 

& Lê, 2006). People with disabilities (including children) are defined by the Law on 

Persons with Disabilities of 2011 (Viet Nam National Assembly, 2010) as having 

impairment in body structure(s) or functional limitations that impact the individuals’ 

capacities to work, learn and undertake daily activities. According to the law, six types 

of disabilities are officially recognised: (1) physical disability, (2) hearing and speaking 

disability, (3) visual disability, (4) mental/psychiatric disability, (5) intellectual 
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disability and (6) other disabilities. Hearing and speaking disability commonly refers to 

people with hearing loss; potentially excluding people with communication disabilities 

such as speech sound disorders or developmental language disorders of unknown origin.   

In accordance with Article 63 of the 2005 Education Law, the State shall 

establish and encourage organisations and individuals to establish schools and classes 

for children with disabilities to enable them to restore their functions, to receive 

education and vocational training, and to integrate into the community. The State shall 

give priority in allocating teachers, infrastructure, equipment, and budget to schools and 

classes established by the State for children with disabilities and give incentives to 

schools and classes for children with disabilities established by organisations or 

individuals (Viet Nam National Assembly, 2005). Institutions providing special 

education include special, integrated, and inclusive schools (Viet Nam National 

Assembly, 2010). 

In Viet Nam, special education has been implemented for over a century since 

the first special school for children with hearing impairment was established in Binh 

Duong province in 1866 (Nguyễn et al., 2011). The main focus of special education for 

a long time has been for children with hearing and visual impairment (Nguyễn, 2005). 

Recently special education has extended its focus to provide support for children with 

intellectual disabilities and children with autism spectrum disorders (Nguyễn, 2016; 

Nguyễn & Đỗ, 2014; Trần, 2002). Despite not being included in the law, children with 

communication disorders who do not have a hearing impairment, intellectual disability, 

or autism spectrum disorders do receive some special education provisions.  

The first teacher training in special education in Viet Nam began in 1995 at Ha 

Noi National University of Education, where the first faculty of special education in the 

country was established in 2001 (Nguyễn et al., 2011). Currently there are about ten 

universities and colleges in the country with departments of special education that 
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provide teacher training programs (university and college degrees) in special education. 

The training programs commonly are specialised based on the types of disabilities that 

are recognised in the 2011 Law on Persons with Disabilities (Viet Nam National 

Assembly, 2010); for example, special education for children with hearing impairment, 

visual impairment, intellectual disability, or autism spectrum disorders (Ha Noi 

National University of Education, 2013; National College of Education, 2012). Teacher 

training programs in special education specialising in children with speech, language, 

and communication needs has yet to be provided. Speech, language, and 

communication needs are seen as consequences of the primary disabilities recognised in 

the law; therefore, assessment and intervention of speech, language, and communication 

for children with the recognised disabilities is a part of the teacher training programs in 

special education. However, children with speech, language, and communication 

difficulties of unknown causes are not included, despite their high prevalence reported 

in other countries (Law, Boyle, Harris, Harkness, & Nye, 2000; McLeod, McAllister, 

McCormack, & Harrison, 2014). 

Inclusive education for children with disabilities is a recent focus (UNESCO, 

2011). The Viet Nam Ministry of Education and Training (2006) issued the Decision 

No.23/2006/QD-BGD&DT that guides the implemention of inclusive education for 

children with disabilities. Inclusive education is implemented in early childhood 

education (Lã, Bùi, & Hoàng, 2016), primary education (Lê, 2006), and secondary 

education (Bùi, Phạm, & Lê, 2012). Children who have a certificate of disability are 

given prority to access to inclusive education. However, children who have disabilities 

that are not recognised in the law (e.g., children with speech sound disorders or children 

with developmental language disorders) do not officially receive any additional 

educational support.    
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A number of laws and policies regarding special education have been adopted to 

promote education for children with disabilities in addition to the laws mentioned 

previously (i.e., the 2005 Education Law, the 2011 Law on Persons with Disabilities 

and the Decision No.23/2006/QD-BGD&DT). These laws include the 1991 Law on 

Child Protection, Care, and Education (Luật bảo vệ và chăm sóc trẻ em) (Article 6, item 

3) (Viet Nam National Assembly, 1991a) and the 1991 Law on Universal Primary 

Education (Luật phổ cập giáo dục tiểu học) (Article 11) (Viet Nam National Assembly, 

1991b). These policies include the Policies on the Handicapped (Pháp lệnh về người tàn 

tật) (Chapter 3, Article 16) (Viet Nam National Assembly, 1998). The National Steering 

Committee of Education for Children with Disabilities was established in 2002. The 

National Action Plan to support people with disabilities extends from 2012 to 2020 

(Viet Nam Government, 2012). One of the objectives is to promote research on the 

development of a unique sign language system to be used nationwide. The inter-

Ministerial Circular No.58 on Resource Centres Supporting for Inclusive Education was 

approved by the Viet Nam Ministry of Education and Training and Ministry of Labour 

Invalids and Social Affairs (2012). This document provides guidelines for establishing 

and operating the resource centres nationwide. To date, there are 14 resource centres 

established and monitored by the Ministry of Education and Training. The resource 

centres have provided support for early detection and intervention, training for parents 

and inclusive teachers, and provision of services for children regarding skills for school 

readiness. Recently, the Viet Nam Ministry of Education and Training and Ministry of 

Home Affairs (2016) has stipulated an inter-ministerial circular on professional career 

code and standards for assistant teachers who provide support for education of people 

with disabilities in public educational sectors. 

In conclusion, special education in Viet Nam has made great efforts to increase 

the availability of support for children with disabilities, particularly related to hearing, 
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vision, intellect, and autism. However, there is more work to be done to support 

children with disabilities of no known cause including speech, language, and 

communication disabilities. 

The Profession of Speech-Language Pathology in Viet Nam 

Compared with the speech-language pathology professions developed in other 

countries in the world and in the Asia-Pacific region, speech-language pathology in Viet 

Nam is an emerging profession and is an under-served service (Atherton, Nguyễn, & 

Võ, 2013). The profession has yet to be officially established since the codes 

representing the profession and the career title have yet to be approved by the 

Vietnamese government. A formal college/university degree program in speech-

language pathology has yet to be provided in the country (Eitel, Tran, & Management 

Systems International, 2017). A description of terminology, history, related policies and 

laws, and education and services of speech-language pathologists is presented below to 

capture an overview of this profession in Viet Nam. 

Speech-Language Pathology Terminology in Viet Nam     

The use of terminology indicating the profession and services of speech-

language pathology in Viet Nam is inconsistent both in the English and Vietnamese 

literature. Within the white and grey literature written and published in English, a 

number of terms have been used: “communication therapy” (Winterton, 1998, p. 108), 

“communication rehabilitation” (Hammer, 2015, p. 1), speech-language therapy 

(Bowen, 2017, n.p), speech and language therapy (Eitel et al., 2017, p. 8; Trinh 

Foundation Australia, 2017, p. 1), speech-language pathology (Atherton, Davidson, & 

McAllister, 2017, p. 109; Atherton et al., 2013, p. 42; Tang & Barlow, 2006, p. ), 

speech therapy (Bowen, 2017, n.p; Ducote, 2016, n.p; McAllister et al., 2013, p. 75; 

Trinh Foundation Australia, 2017, p. 1), and speech pathology (Landis, 1973, p. 342). 

According to Eitel et al. (2017), the use of these terms is interchangeable and different 
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terms are used by professional associations in different English-speaking countries (e.g., 

speech pathologist in Australia, speech-language pathologist in Canada and US, and 

speech and language therapist in Ireland, New Zealand and UK). This doctoral research 

has chosen to use the term speech-language pathology consistently throughout all the 

chapters. One of the reasons is to be consistent with the published papers embedded 

within this doctoral research and the requirements of international journals. This 

doctoral research defines speech-language pathology to indicate a profession that 

provides support for people with communication disorders and swallowing difficulties 

through delivering diagnosis, assessment, and intervention services, training clinical 

practitioners, conducting research, and raising public awareness. 

 Within the literature written and published in Vietnamese, a number of different 

terms also have been used to indicate the profession of speech-language pathology in 

Viet Nam. Many terms have been directly translated from English into Vietnamese and 

differences in the Vietnamese translated terms are due to the inconsistent use of the 

original terms in English literature and are dependent on translators. For example, the 

term speech-language pathology can be translated into Vietnamese as: “bệnh học ngôn 

ngữ và lời nói”, “âm ngữ trị liệu”, or “trị liệu âm ngữ”. In medical settings, the term “trị 

liệu ngữ âm” or “ngữ âm trị liệu” (speech therapy) has been used commonly, 

particularly to indicate services providing for children with cleft palate. “Ngôn ngữ trị 

liệu” or “trị liệu ngôn ngữ” (language therapy) has also been used; for example, in a 

medical legislative document (Viet Nam Ministry of Health, 2013). In education 

settings, there have been a number of terms used to indicate services for supporting 

children with communication disorders. “Chỉnh âm” (speech correction) has been used 

to particularly indicate speech-language pathology services for children with hearing 

loss and children with cleft palate (Phạm, 2014; Trần, Hoàng, & Trần, 2014). “Giáo dục 

sửa tật ngôn ngữ” (education and correction for language disability) has been used as a 
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research focus by researchers in special education at the Viet Nam National Institute of 

Educational Sciences (Lê, 2012). “Phát triển ngôn ngữ, lời nói, và giao tiếp” 

(development of speech, language, and communication) has also been used by special 

educators to indicate services to reduce difficulties related to speech, language, and 

communication that are caused by primary disabilities (e.g., hearing loss). Among the 

all above terms, the term “âm ngữ trị liệu” (speech-language therapy) has most widely 

been used in both medical and educational settings by many authors although it has 

been not defined conclusively in Vietnamese literature (e.g., Vũ & Đặng, 2004). This 

Vietnamese term has also been used consistently in this doctoral research within 

publications (found in Appendix A) disseminating findings to Vietnamese audiences in 

Viet Nam (e.g., Phạm, McLeod, & Le, 2018; Phạm, Phạm, & Đào, 2017). 

History of Speech-Language Pathology in Viet Nam 

The profession of speech-language pathology in Viet Nam has undergone 

various stages of development although the profession has not officially been 

established. From a broader perspective, the speech-language profession in Viet Nam 

could be considered to have begun in 1866 when the first special school for hard of 

hearing and deaf children was established (Eitel et al., 2017). However, reviewing 

literature related to rehabilitation services, speech-language pathology in Viet Nam was 

recognised in the 1970s when Pat Landis, an American speech-language pathologist, 

went to Sai Gon (now called Ho Chi Minh City) to provide diagnosis and speech 

interventions for children with cleft lip and palate after surgery (Atherton et al., 2017; 

Atherton et al., 2013; Landis, 1973). Landis also provided a 6-month professional 

training course for local health professionals to provide speech services for patients at 

the local hospitals (Landis, 1973; Landis & Pham, 1975).  

During the 1980s and 1990s, speech-language pathology in Viet Nam continued 

to develop during the implementation of the national community-based rehabilitation 
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program. The program provided short training workshops for local professionals. After 

the training the local professionals became key stakeholders to provide direct support 

for children and to train families and communities about rehabilitation including 

speech-language pathology (Winterton, 1998). 

Since the 1990s, various non-government organisations, agencies (e.g., charities, 

religions, and professionals), and individual clinicians and surgeons from outside of 

Viet Nam have been involved in professional activities to support people with 

communication disorders in Viet Nam. For example, Charlotte Ducote, an American 

speech-language pathologist, worked with the Operation Smile, an organisation from 

US began in Viet Nam in 1989. Janella Chrisite, an Australian speech pathologist, 

worked with the Bridge the Gap project from Australia in 1998. Sue Woodward, an 

Australian speech pathologist, worked with the Operation Boomerang project from 

Australia in 2008. These projects provided post-surgical interventions for children with 

cleft lip and palate. Larry Hammer, a speech-language pathologist from US, operated 

the Viet Nam Laryngectomee Humanitarian project to provide support for people with a 

laryngectomy of low socio-economic status in different cities in Viet Nam from 2000 to 

2016 (Hammer, 2015). In addition to providing speech-language pathology services for 

patients, the projects also supported numerous professional development workshops for 

local professionals (Ducote, 1998).   

Since 2008, Trinh Foundation Australia, a voluntary, non-profit, and non-

government organisation under the mission of supporting the establishment of speech 

therapy as a profession in Viet Nam, has made huge strides in the development of 

speech-language pathology in Viet Nam (Ducote, 2016). Trinh Foundation Australia 

has committed to improving the quality of life of Vietnamese people with 

communication and swallowing disorders (Trinh Foundation Australia, 2017). Together 

with the Pham Ngoc Thach University of Medicine in Ho Chi Minh City, Trinh 
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Foundation Australia offered the first and the most comprehensive speech-language 

pathology training in the country via a 2-year post-graduate diploma (discussed later in 

this chapter). The organisation also has provided numerous continuing professional 

development workshops for the graduates, and has facilitated the development of 

culturally and linguistically appropriate resources. Although speech-language pathology 

is an emerging profession in the country, significant achievements regarding training 

and services have been recognised in the profession compared to the first time it was 

introduced in the 1970s.    

Laws and Policies Related to Speech-Language Pathology in Viet Nam 

There are a number of laws and policies related to the speech-language 

pathology profession and people with speech, language, and communication needs in 

Viet Nam. These laws and policies that have been ratified and used in speech-language 

pathology include international and national legislation. 

With respect to international legislation documents, in December 2014, the 

Vietnamese government ratified the United Nations Convention of the Rights of 

Persons with Disabilities (CRPD, United Nations, 2006). Ratification of the CRPD as a 

signatory demands a commitment from the Vietnamese government to improve the lives 

of people with disability in the country. There are a number of articles (e.g., Articles 4, 

9, 21, and 24) of the CRPD relating to people with communication disabilities and 

speech-language pathology (Eitel et al., 2017). Particularly Article 21 of the CRPD 

includes a right to “freedom of opinion and expression” that was originally enunciated 

in Article 19 of the Universal Declaration of Human Rights (United Nations, 1948) and 

highlights the importance of a fundamental human right to communication (McEwin & 

Santow, 2018; McLeod, 2018). The rights and advancement of persons with disabilities 

in society and development is continually promoted by the United Nations as stated in 
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their recent overview report of the 70 years working on disability (United Nations, 

2018). 

The second international legislation documents that have been used in Viet Nam 

relating to people with disabilities and speech-language pathology are the International 

Classification of Functioning, Disability and Health (ICF, World Health Organization, 

2001) and the International Classification of Functioning, Disability and Health - 

Children and Youth version (ICF-CY, World Health Organization, 2007). The ICF 

(WHO, 2001) was used to classify disability in the 2006 Viet Nam Household Living 

Standards Survey, in which a countrywide prevalence of disabilities was quantified at 

15.3% of the country population (General Statistics Office of Viet Nam, 2006). The 

2009 national census on population and housing used the ICF and identified a 7.8% 

prevalence of physical, visual, hearing, or cognitive disabilities within the country’s 

population (General Statistics Office of Viet Nam, 2010). The ICF-CY has been 

introduced as a theoretical framework in speech-language pathology training programs 

provided at the Pham Ngoc Thach University of Medicine in Ho Chi Minh City in 

collaboration with Trinh Foundation Australia (McAllister et al., 2013). It has also been 

applied in services for children with communication disorders (e.g., cleft palate) in 

medical and educational settings (Hoàng, Trà, & Cao, 2014; Phạm et al., 2017). In 

addition, this doctoral research also used the ICF-CY as a theoretical framework as 

described in Chapter 1 of this thesis.  

In addition, the World Health Organization (2017) has recently promoted the 

need to scale up rehabilitation in the report titled: Rehabilitation 2030: A Call for 

Action Meeting. The report highlights the importance of strengthening rehabilitation in 

health systems to reduce disability in individuals with health conditions and optimise 

their function in interaction with environment. 
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There are three key comprehensive national legislation documents issued by the Viet 

Nam Ministry of Health that may facilitate the development of speech-language 

pathology in Viet Nam. First, the Viet Nam Ministry of Health (2013) issued the 

Circular No.46/2013/TT-BYT on regulations of specific functions, duties, and 

organisational structure of rehabilitation facilities. This legislation document recognises 

professionals specialising in speech-language pathology as a member of a rehabilitation 

team working along with rehabilitation specialists, rehabilitation nurses, professionals 

with a bachelor of medical technology, physiotherapists, occupational therapists, and 

orthopaedic instrument specialists. The roles and responsibilities of each member 

working in the rehabilitation team are defined in the document. According to this 

document, professionals working in speech-language pathology are divided into two 

categories: (1) professionals with a bachelors degree and (2) speech-language pathology 

technicians. The professionals with a bachelors degree are required to graduate from a 

higher education training program in speech-language pathology and are responsible for 

undertaking assessment, diagnosis, and rehabilitation of people with speech and 

language disorders. The speech-language pathology technicians are required to graduate 

from a vocational training program in speech-language pathology. The technicians also 

can be nurses who have attended additional training in speech-language pathology for at 

least three months at medical facilities designed by the Viet Nam Ministry of Health 

and has obtained a practicing certificate for medical examination and treatment as 

regulated by the law on medical examination and treatment (Viet Nam Ministry of 

Health, 2013). Second, the Viet Nam Ministry of Health (2014) approved the National 

Plan on Rehabilitation Development phase 2014-2020. This National Plan gives 

directions to develop rehabilitation in the country with the 2020 targets regarding 

sufficient quantity and quality of rehabilitation professionals specified by the Circular 

No.46/2013/TT-BYT (Viet Nam Ministry of Health, 2013). This document is 
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considered as a facilitator for establishment of facilities that provide training programs 

in speech-language pathology at undergraduate and postgraduate degrees. The third 

legislative document is the national policy on health insurance coverage (Viet Nam 

Ministry of Health, 2015). The document listed 33 rehabilitation services relating to 

speech-language pathology provided by registered speech-language pathology 

professionals within medical settings that are covered by insurance. However, the 

country has not yet regulated a registration process for medical professionals 

specialising in speech-language pathology. Currently, registered speech-language 

pathology professionals mentioned in the national policy on health insurance coverage 

refer to medical professionals currently working in rehabilitation units (e.g., 

physiotherapists, rehabilitation technicians, and orthopaedic instrument specialists) who 

have obtained a practicing certificate regulated by the law on medical examination  

and treatment in rehabilitation (Viet Nam Ministry of Health, 2017). These 

professionals have received unofficial training (e.g., 2-year post-graduate programs or 

short courses ranging from 3 to 10 months) in speech-language pathology and have 

been required to provide services in speech-language pathology as their extended duties 

at work. Since speech-language pathology has not yet been part of a broader registration 

program for medical professionals, recognition of speech-language pathology 

professionals in these legislative documents is of importance for the establishment and 

development of speech-language pathology profession in Viet Nam.  

Education and Services of Speech-Language Pathology in Viet Nam 

The need for formal training program in speech-language pathology is one of 

emerging issues for the development of speech-language pathology in Majority World 

countries (Cheng, 2010; Hopf & McLeod, 2015). This pressing need for the field in Viet 

Nam was discussed and resulted in a 2-year formal program that was approved in 2002 

by the Ministry of Health and Ministry of Education and Training in collaboration with 
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the Ha Noi Medical University, Operation Smile, and the Vietnam Association for 

Rehabilitation. However, this training program did not take place (Eitel et al., 2017). 

Until 2010 there were no comprehensive or fulltime clinical training courses for 

in speech-language pathology in Viet Nam despite the high demand identified for 

speech-language pathology services in the country. Trinh Foundation Australia has 

made significant contribution to the education of speech-language pathologists in the 

country by offering the Viet Nam’s first ever 2-year post-graduate diploma program in 

speech-language pathology in 2010 (McAllister, Atherton, Wylie, Woodward, & 

Winkworth, 2011; McAllister et al., 2013). This program was coordinated within the 

Pham Ngoc Thach University of Medicine in Ho Chi Minh City. The first cohort of 18 

speech-language pathologists graduated in 2012 followed by the second cohort of 15 

graduated in 2014. The third program specialising in paediatric speech-language 

pathology was a 10-month program and 32 have graduated in 2017 and are certified as 

speech-language pathologists to work with children. To date, 65 graduates who 

completed the speech therapy training programs offered by Trinh Foundation and Pham 

Ngoc Thach University of Medicine, serve as the pioneer speech-language pathologists 

in the country. These graduates are working in different settings throughout the country. 

Currently Trinh Foundation Australia is coordinating with the Medical Committee 

Netherlands-Viet Nam to develop a masters degree in speech-language pathology to be 

taught at the University of Medicine and Pharmacy in Ho Chi Minh City and a 

bachelors degree at the Da Nang University of Medical Technology and Pharmacy by a 

USAID funded project (Armstrong, E., Phạm, D., Nguyễn, T. T. T. & Koster, S., 2018; 

Trinh Foundation Australia, 2018).In addition to the clinical training programs offered 

by Trinh Foundation, another 10-month post-graduate training program specialising in 

paediatric speech-language pathology is currently undergoing at Pham Ngoc Thach 

University of Medicine in Ho Chi Minh City between September 2017 and July 2018. 
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In addition, Hue University of Medicine and Pharmacy in collaboration with Chonbuk 

University, Korea offered a 9-month clinical training course in speech-language 

pathology in 2016. This program was funded by the Korea International Cooperation 

Agency. There were 26 students who participated in this training. Additionally, there 

have been a few Vietnamese nationals who have obtained either a bachelors or masters 

degree in the field of speech-language pathology in other countries (e.g., Australia, New 

Zealand, UK and US). However, most have not returned to work in Viet Nam at this 

stage. 

Conclusion 

Chapter 4 describes the Vietnamese context regarding the education system and 

the profession of speech-language pathology. Great efforts have been made in early 

childhood education, special education, and speech-language pathology to support 

children with communication difficulties. Some speech-language pathology training 

programs are beginning to emerge, but the profession is not yet regulated. 

Communication disorders including speech sound disorder and developmental language 

disorder have not been recognised. Therefore, there is more work to be done to raise 

public awareness, train clinical practitioners, develop culturally and linguistically 

appropriate resources, and provide evidence-based assessment and intervention services 

in the country. 
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Part Two: Vietnamese Children’s Speech Acquisition 

 

Part Two consists of Chapters 5, 6, 7, 8, and 9 providing information obtained 

from the research studies to capture Vietnamese children’s speech acquisition in 

Northern Viet Nam. Chapter 5 presents information regarding typical speech 

acquisition, phonological theories, and research design and methods that were reviewed 

and incorporated into this doctoral research. Chapters 6, 7, and 8 are formatted in the 

style of submitted manuscripts. Chapter 6 (Paper 3) provides information about the 

conceptualisation and operationalisation of the Vietnamese Speech Assessment that was 

a key assessment tool used to elicit speech samples for two research studies reported in 

Chapters 7 and 8. Chapter 7 (Paper 4) presents results gained from a research study that 

examined Northern Vietnamese children’s acquisition of consonants, semivowels, 

vowels, and tones. Speech acquisition data presented in Chapter 7 were considered by 

relational and prosodic analyses. In addition to the relational and prosodic analyses 

used, another main analysis of speech acquisition data used in this current study was 

children’s intelligibility since intelligibility is the outcome of correctly producing 

consonants, vowels, and tones. Speech acquisition data regarding Northern Vietnamese 

children’s intelligibility was presented in Chapter 8 (Paper 5).. 
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Chapter 5 

Children’s Speech Acquisition: Definitions, Theories, and 

Methodological Considerations 

 

This chapter is structured into three sections to present information about 

children’s speech acquisition with regard to definitions, theories, and methodological 

considerations. In the first section, an introduction of typical speech acquisition is 

presented including definitions of typical speech acquisition and reasons to examine 

children’s typical speech acquisition. The second section describes a number of theories 

to provide a multi-faceted perspective on children’s speech acquisition and identifies the 

Emergence Approach (Davis & Bedore, 2013) as the theory underpinning this doctoral 

research. The final section of this chapter outlines methodological considerations 

including research designs for studying speech acquisition and speech acquisition 

measurement protocols for cross-sectional studies. Each section of this chapter is 

described in general then applied to the current doctoral research. 

Typical Speech Acquisition 

Definitions of Typical Speech Acquisition 

In this subsection, the terms speech, acquisition, and typical are defined 

individually towards providing an inclusive definition of what is typical speech 

acquisition. Firstly, speech is a prominent component of human communication. It is 

“the means by which we communicate messages orally” (McLeod & McCormack, 

2015, p. 4) and involves the mechanisms of perception, storage, planning, and 

production of speech sounds. Perception refers to the ability to discriminate between 

language and non-language sensory information and the ability to recognise sounds and 

words that are associated with meaning (Stackhouse & Wells, 1997). Storage refers to 

the ability to maintain phonemes efficiently in short- and long-term memory (Wagner & 
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Torgesen, 1987). Planning and production refer to the ability to “plan and implement 

motor movements required to produce the sound combinations” (McLeod & 

McCormack, 2015, p. 6) to convey a message. Phonology involves the knowledge and 

skills to understand the sound system of languages and the rules of how those sounds 

can combine and are pronounced in order to use these sound combinations appropriately 

in languages. Phonetics is about the articulation or physical production of speech 

sounds. The term speech is thus used throughout this doctoral research incorporating 

both phonetic and phonological elements. 

Being considered as a “journey from unintelligible to intelligible speech” 

(McLeod & Baker, 2017, p. 176), children’s speech develops towards adult-like 

production through the school years. Description of the process in which children 

acquire or develop their speech is called acquisition. From a cognitive view in a 

learning context, Ausubel (2012) defines acquisition to be a process by which humans 

gain possession “of new meanings (knowledge) that were not previously comprehended 

or were non-existent” (p. 10). In other words, it describes the status of growth in 

children’s ability or children’s mastery of new skills. 

Therefore, from a multi-faceted perspective, speech acquisition can be defined 

as a process by which children acquire the capacity to perceive, process, store, and 

organise the phonological knowledge of their ambient language and the ability to plan 

and implement articulatory movements in compliance with the knowledge of 

phonological rules to produce intelligible speech to interact with their environment 

(Davis & Bedore, 2013; McLeod & Baker, 2017; Menn, Schmidt, & Nicholas, 2013). 

The term speech acquisition has been used widely within the speech-language 

pathology literature. However, from the list of over 250 speech acquisition studies 

compiled by McLeod (2016) on the Multilingual Children’s Speech website, other 
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terms have been used interchangeably such as: phonological development, phonological 

acquisition, and articulation development.  

 The term typical can be understood in two ways as described within literature 

about children’s development and children’s speech acquisition (McLeod & Baker, 

2017; Thomas, 2000). Firstly, it means the similarity between statistical data regarding 

children’s speech competency using categories such as age, sex, and socioeconomic 

status. Secondly, it includes an understanding of “how closely a child’s condition 

matches the value system of the person making the judgement about normality” 

(Thomas, 2000, p. 101). Within this view, Thomas (2000) uses the term typical to refer 

to “approved, admirable, satisfactory, proper, acceptable, and the like” (p. 101). In this 

current doctoral research, which investigated speech acquisition of children who speak 

the Northern Vietnamese dialect, the term typical speech acquisition was used in its 

broadest sense to refer to both characteristics of statistical similarity and acceptability 

and desirability in children’s speech productions. For example, due to dialectal variants, 

both [p, b] were counted as acceptable productions for the target sound /p/ in the initial 

syllable position for typically-developing Vietnamese-speaking children. 

When children’s speech acquisition is not typical, they may have speech sound 

disorders. According to a definition provided by the International Expert Panel on 

Multilingual Children's Speech (2012, p. 1) speech sound disorders are defined “as an 

umbrella term for the full range of speech sound difficulties of both known (e.g., Down 

syndrome, cleft lip and palate) and presently unknown origin”. Children with speech 

sound disorders “can have any combination of difficulties with perception, 

articulation/motor production, and/or phonological representation of speech segments 

(consonants and vowels), phonotactics (syllables and word shapes) and prosody (lexical 

and grammatical tones, rhythm, stress, and intonation) that may impact speech 

intelligibility and acceptability” (International Expert Panel on Multilingual Children’s 
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Speech, 2012, p. 1). To date, there has been very little information about speech 

acquisition of Vietnamese-speaking children without or with speech sound disorders 

(Hwa-Froelich, Hodson, & Edwards, 2002; Tang & Barlow, 2006). Indeed over 15 

years ago Hwa-Froelich et al. (2002) 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) and this need is still unmet. 

Reasons for Examining Children’s Typical Speech Acquisition 

The importance of understanding the typical course of speech acquisition has 

been well explained in many studies of children speaking English and other languages. 

One of reasons to examine children’s typical speech acquisition relates to its important 

role in clinical application in speech-language pathology. Being considered as a 

“powerful clinical tool” (Davis, 2007, p. 50), knowledge of typical speech acquisition 

has been applied in the practice of speech-language pathology for a long time. The first 

studies that reported ages of acquisition for particular speech sounds were published in 

the 1930s (Poole, 1934; Wellman, Case, Mengert, & Bradbury, 1931). The 

understanding of children’s typical speech acquisition has equipped many professionals 

to make decisions at different service phases such as referral, assessment, analysis, 

diagnosis, choosing intervention goals, intervention, and dismissal (Bernthal, Bankson, 

& Flipsen, 2013; McLeod & Baker, 2017; Smit, Hand, Freilinger, Bernthal, & Bird, 

1990). Children’s speech acquisition data have assisted classification/diagnosis of 

children who have typically-developing speech and those who do not during clinical 

assessments (Davis, 2007; Dodd, Holm, Hua, & Crosbie, 2003; Phoon, Abdullah, Lee, 

& Murugaiah, 2014). 

Being used as a benchmark during speech assessments, data about typical speech 

acquisition have been used to determine the current functional level of children who are 
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at risk of speech sound disorders and determine the type and the severity of children’s 

disorder (Waring & Knight, 2013). Also, typical data regarding children’s speech 

acquisition has been used to identify whether children may require speech intervention 

services or not (Broomfield & Dodd, 2004). 

Understanding children’s typical speech acquisition has been essential to other 

fields relating to child phonology, phonetics, and education. Exploring descriptive data 

about speech acquisition can reveal developmental trends in phonology. These data 

have not only illustrated the cross-linguistic differences in phonological development 

for specific languages but also contributed to the view of universal trends in children’s 

speech acquisition across languages, the idea initially introduced by Jakobson (1968). 

Universal trends in children’s speech acquisition across languages are supported by 

cross-linguistic studies presenting data about speech acquisition that outline similar 

developmental paths in their results. To date, researchers have published speech 

acquisition data about 60 languages in the world (McLeod, 2016). The universal trends 

evident from comparisons of available speech acquisition data across languages may 

provide preliminary insights into for the languages that have not had available speech 

acquisition data (McLeod & Crowe, 2018). 

Undertaking research to detail typical speech acquisition in a variety of 

languages is also important because it portrays diversity of children’s speech acquisition 

across languages. Each language has its own phonological characteristics; thus, it is 

necessary to investigate how children acquire specific phonological features of the 

language(s) surrounding them. Even though there are a number of similar speech sounds 

shared across languages, individual variations are seen in acquiring these same sounds 

for specific languages (Hua & Dodd, 2006). 

There are about 7,000 languages in the world (Simons & Fennig, 2017), and it is 

impossible to undertake research to make speech acquisition data available for every 
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language and dialect. It is important to consider a number of criteria related to the use of 

a specific language (e.g., Vietnamese) in order to make decisions about investigations of 

speech acquisition.  

The popularity of a language could be examined based on criteria that it is 

spoken as the first language of a large portion of the world’s population and/or is 

spoken in many other countries as one of the most common home languages. Typical 

data regarding children’s speech acquisition of the most common spoken languages will 

be representative of a large population and therefore are used widely and frequently. 

Vietnamese is in the top 20 languages spoken in the world so is worthy of study.  

In addition, it is essential to consider sociolinguistic contexts where the specific 

language is spoken. According to Henrich, Heine, and Norenzayan (2010), research 

about human behaviour predominantly has been undertaken in democratic, educated, 

industrialised, rich, and western countries that are not representative of diverse cultures. 

For example, according to the comprehensive cross-linguistic review describing typical 

speech acquisition in 27 languages undertaken by McLeod and Crowe (2018), speech 

acquisition of English has been described in the largest number of studies compared to 

the other 26 languages. However, the sociolinguistic contexts in which English is 

spoken are mostly representative for the Minority World rather than the Majority World 

countries. Therefore, there is an obvious call to undertake speech acquisition research 

on Vietnamese since it is a candidate for one of the most commonly spoken languages 

in the world, is the official language of a Majority World country, is spoken in contexts 

representative of diversity (e.g., multiple dialects), and does not have available 

comprehensive data about speech acquisition. 

Theoretical Background for Studying Vietnamese Children’s Speech 

Being a key area in children’s overall development, speech acquisition has 

attracted a number of influential theorists and researchers over the last fifty years. Many 
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theories about speech acquisition from different disciplines such as linguistics, 

psychology, education, biology, and bilingualism have been introduced contributing 

understanding of the mechanism and complexity of children’s speech acquisition. Some 

theories have evolved autonomously and some have built on existing theories. These 

theories are of use in typical speech acquisition and disorders in both monolingual and 

multilingual contexts (Ball, 2016; Fabiano-Smith & Goldstein, 2010). The use of these 

theories is important for studying children’s speech as they are the groundwork 

influencing assumptions about children’s typical speech acquisition and disorders as 

well as influencing research designs used to investigate children’s typical speech 

acquisition and disorders. 

Vihman (2014) summarised three main theoretical approaches to theories of 

speech acquisition: formalist, perception, and functionalist/emergentist. Within this 

doctoral research, the most common theoretical approaches that account for 

phonological production are outlined in order to provide a theoretical background to 

describe and explain monolingual data about Vietnamese-speaking children’s speech 

acquisition. A brief overview about the theories within the formalist approach including 

classic theories (i.e., generative phonology, and natural phonology) and contemporary 

theories (i.e., nonlinear phonology, optimality theory, and psycholinguistic theories) is 

provided followed by the Emergence Approach, the theoretical framework adopted for 

this doctoral research. 

Classic Theories 

Generative phonology. 

Generative phonology emerged from the classic work Sound Patterns of English 

by Chomsky and Halle (1968) and is a frequently studied phonological theory. The 

goals of generative phonology are to (1) “describe phonological patterns in natural 

languages”, (2) “formulate the rules that account for these systems”, and (3) “identify 
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universal principles that apply to phonological systems” (Kent, 2013, p. 55). Generative 

phonology introduces different phonological concepts (e.g., phoneme versus allophone, 

realisations of phonemes as allophones), and addresses the transition/changes between 

underlying phonological representations (phonemes) and surface phonetic 

representations (allophones) in particular contexts according to linguistic rules. The 

rules describe the conditions under which allophones occur and these allophones can be 

categorised as either in complementary distribution or free variation (Grunwell, 1987). 

For example, in Northern Vietnamese the voiceless velar consonant /k/ is coarticulated 

with /p/ to create the allophone /kp/, and the nasal consonant /ŋ/ is coarticulated with /m/ 

to create the allophone /ŋm/ in the syllable final position as indicated below:  

/k/ → [kp] / V ___ # 

/ŋ/ → [ŋm] / V ___ # 

By using the phonological concepts such as phoneme and distinctive features, 

generative phonology describes the systematic changes that happen between the 

underlying phonological representations and surface phonetic representations (Ingram, 

1997). Generative phonology supports the idea that speech acquisition is an innate 

process and universal across languages; a statement that was initially hypothesised by 

Jakobson (1968). It further highlights on the role of the ambient language input such as 

factors influencing speech acquisition (e.g., position of speech sounds), and differences 

between children’s speech compared to adult realisations. Generative phonology has 

been used as a theoretical framework in both children’s speech acquisition and disorders 

(Gierut, 1992; Ingram, 1997). It has also been applied in different service phases of 

children with speech sound disorders including assessment, analysis, target selection, 

and intervention (McLeod & Baker, 2017). However, one of the weakness of generative 

phonology is that children’s underlying phonological representations of sounds are 



123 
 

assumed to be adult-like (Chomsky & Halle, 1968). It also does not account for the role 

of the sociocultural context. 

Natural phonology and phonological processes. 

Another classic phonological theory within the formalist approach is natural 

phonology. This theory was proposed by Stampe (1979) to offer an alternative account 

for children’s speech acquisition. Natural phonology uses the concepts of naturalness, 

markedness, and features based on the phonological rules originating in the theory of 

generative phonology. The theory is based on evidence of naturalness taken from 

acquisition studies across languages to indicate that children exhibit similar 

simplification processes in their pronunciations. Stampe (1979) proposed that less 

mature or easier ways of producing speech found in children’s realisations of words 

(compared to adults’ realisations) are natural phonological processes. These natural 

phonological processes simplify the adult target word thus are acquired early and easily 

by children. Stampe (1979) defined these processes as a “mental operation that applies 

in speech to substitute for a class of sounds or sound sequences presenting a common 

difficulty to the speech capacity of the individual, an alternative class identical but 

lacking the difficult property” (p. 1). The natural phonological processes are viewed as 

innate in children and are produced as the result of a set of mental processes.  

Natural phonology befits professionals’ awareness of the influence of 

“phonological forces that occur commonly enough to be called natural” (Kent, 2013, p. 

55) in the process of children’s speech acquisition. The concept of phonological 

processes (or phonological patterns) has been used as a way of describing speech 

acquisition of typically and atypically-developing children in research and clinical 

practice (Demuth, 2011; Hua & Dodd, 2006; McLeod & Baker, 2017). The 

contemporary definition of phonological processes has been extended from what that 

was originally proposed by Stampe (1979). It now commonly refers to the consistent 
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differences between children’s realisations and adult targets (Bernthal et al., 2013; Hua 

& Dodd, 2006). An example of an assimilation process seen in Vietnamese-speaking 

children’s speech occurs when a child pronounces the word thang (ladder) as [ŋɑŋ1] 

instead of /th̪ɑŋ1/, where the production of the initial consonant /th̪/ is assimilated with 

the final consonant /ŋ/ of the syllable. Phonological patterns/processes have been well 

represented within the speech acquisition literature (e.g., Cohen & Anderson, 2011; 

Dodd, 2013; Edwards & Shriberg, 1983; Grunwell, 1987; Shriberg & Kwiatkowski, 

1986; Stoel-Gammon & Dunn, 1985). However, natural phonology has been criticised 

because it is lacking in psychological reality and language-specific phonological 

processes (Hua & Dodd, 2006). 

The two classic theories of phonology described above (i.e., generative 

phonology and natural phonology) share a similar assumption that speech acquisition is 

a linear innate process. Over the years, different researchers have moved away from this 

way of thinking. Consequently, contemporary theories that consider the role of other 

features such as syllable structures, words and phrases, prosody, or constraints, rather 

than single phonemes have been introduced to provide additional accounts for 

children’s speech acquisition. The subsection below provides a brief overview of 

nonlinear phonology, optimality theory, and psycholinguistic theories to be 

representative of some of the contemporary phonological theories of speech acquisition. 

Contemporary Theories 

Nonlinear phonology. 

Nonlinear phonology was developed to provide an alternate account of 

children’s speech acquisition because of the perceived inadequacy of previous theories 

such as the linear generative phonology (Bernhardt & Stoel-Gammon, 1994; Kent, 

2013). There are several versions of nonlinear phonology but the three most influential 
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are: autosegmental theory, metrical theory, and feature geometry (Goldsmith, 1990; 

Hayes, 1988; McCarthy, 1988). These theories representing nonlinear phonology all 

focus on “the hierarchical nature of the relationships among phonological units” 

(Bernhardt & Stoel-Gammon, 1994, p. 123). In other words, proponents of nonlinear 

phonology indicate that phonology is governed by a hierarchy of different phonological 

units. Phonological units including phrases, words, feet, syllables, onsets and rimes, 

timing units (mora), segments, and features are hierarchically organised on two separate 

levels of representation called prosodic and segmental tiers (Bernhardt & Stemberger, 

2000; McLeod & Baker, 2017). In the hierarchy, each phonological unit is evaluated 

autonomously as well as in association with other phonological units within and 

between tiers.  

In contrast to previous theoretical views where phonological operations were 

constrained on linear sequences of segments, nonlinear phonology accommodates 

interactions across various sizes and types of phonological units to offer further 

explanation of the patterns in children’s speech for which the earlier theories failed to 

account for (Dinnsen, 1997). An example is provided for the assimilation process seen 

in Vietnamese-speaking children’s speech when a child pronounces the phrase lái máy 

bay (drive/navigate an airplane) as [mɑj5 mɑj̆5 mɑj̆1] instead of /lɑj5 mɑj̆5 bɑj̆1/, where the 

production of the initial consonants /l, b/ of the first and third syllables in the phrase are 

assimilated with the initial consonant /m/ of the middle syllable. Another perspective 

that nonlinear phonology contributed is to assume that development in children’s speech 

is a positive progression where “nonmatches are simply a consequence of a developing 

system that differs from that of adult speakers of the language” (Bernhardt & Stoel-

Gammon, 1994, p. 126). Thereby proponents of nonlinear phonology view the 

phonological system as a system to be learned. Furthermore, the concept of default 

(unmarked) and non-default (marked) elements and the idea of constraints and repair 
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processes in nonlinear phonology provide a concise description and explanation of 

children’s non-adult productions (Bernhardt & Stoel-Gammon, 1994; McLeod & Baker, 

2017). For example, the concept of the default element can be explained for the patterns 

of loss of phonemic contrast seen in Vietnamese-speaking children’s speech when a 

young child pronounces following Vietnamese words thóc /th̪ɔk̆p5/ (rice), cóc /kɔk̆p5/ 

(toad), khóc /xɔk̆p5/ (cry), and góc /ɣɔk̆p5/ (corner) as a non-adult realisation [thɔk̆p5]. 

Nonlinear phonology provides a helpful explanation of typical speech acquisition and 

disorders; however, like other linear theories, it has been criticised for not taking 

biological and environmental factors into account.  

Optimality theory. 

Optimality theory was developed by Prince and Smolensky (1993/2008). In 

optimality theory, constraints are innate mechanisms that are involved in the selection 

of the most optimal output (surface) representation for a given input (underlying) 

representation through a set of possible output forms (Barlow & Gierut, 1999; Kent, 

2013). Constraints govern the limitations or boundaries for the range of potential output 

representations that match the input representation and are generated by a mechanism 

called the generator. Among these potential output options, only the most appropriate 

harmonious option or the most appropriate optimal option should be selected by another 

mechanism called the evaluator that functions based on language-specific or dialect-

specific constraints. For example, for the input form /th̪oj4/ of the Vietnamese word thổi 

(blow), the generator is supposed to supply the following potential output forms: [th̪oj4], 

[hoj4], [thoj4], [soj4], [th̪o4], [oj4], and [th̪oj6] based on the constraint bank, and the most 

optimal option for the Vietnamese language thereby is selected by the evaluator. 

In optimality theory, the two types of universal constraints are: markedness 

constraints and faithfulness constraints. Markedness constraints enable the child to 
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produce the output in a simpler form and it is assumed that marked sounds are difficult 

to perceive or produce. In contrast, faithfulness constraints refer to the requirement that 

the output produced should be authentic to the input. The most optimal output form in 

the child’s production is seen as the winning candidate output as a result of the conflict 

between markedness, where unmarked forms are preferred over marked forms, and 

faithfulness, where the candidate outputs should be as close as possible to the input. By 

re-ranking these two innate universal constraints of the ambient language, children’s 

speech productions progressively become adult-like during the process of acquiring the 

phonology. Although optimality theory hypothesises the constraints and ranking of 

constraints to be universal, it also notes that constraints are ranked differently in the 

phonological system across languages (Prince & Smolensky, 2008). From this view, the 

optimality theory provides an alternative account for developmental changes in 

phonology. Differences between children’s realisations and adult targets can be 

explained by the cooperating properties of different constraints. 

Optimality theory has been used as a theoretical framework by many 

phonologists. Detailed description and clinical application of optimality theory to both 

typical speech acquisition and disorders in children has been well presented (Barlow, 

2001; Barlow & Gierut, 1999; Bernhardt & Stemberger, 1998; Dinnsen & Gierut, 

2008). However, the clinical relevance of optimality theory in daily clinical practice is 

still to be broadly embraced. Also, optimality theory fails to fully explain constraints 

occurring in every language since these constraints are unlimited (Vihman, 2014). An 

additional critique is that optimality theory does not account for biological and 

environmental factors.  

The four theoretical frameworks described above all use phonological concepts 

to maintain a shared view that phonological decisions are driven by internal or innate 

mechanisms. These mechanisms are: distinctive features that are universal across 
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languages in generative phonology, phonological processes in natural phonology, 

hierarchical relationships between phonological units in nonlinear phonology, and 

constraints in optimality theory. Sharing the same view on mental representations of 

language knowledge proposed from the described theories, the psycholinguistic speech 

processing model is another theoretical framework that includes the importance of 

language input (e.g., grammatical and orthographic/written representations) for 

phonological development. 

Psycholinguistic speech processing model. 

The psycholinguistic speech processing model aims to explain children’s 

linguistic behaviour at a cognitive level through psychological processes that are 

involved in the perception, storage, planning and production of speech. The 

psycholinguistic model was first introduced by Smith (1973) in his single-lexicon model 

to propose that children have one lexicon for their underlying adult-like representations. 

The psycholinguistic model was further developed by a number of researchers (e.g., 

Hewlett, 1990; Menn, 1983) in the two-lexicon models (i.e., input lexicon and output 

lexicon) to address the variability in children’s speech and the underlying non-adult-like 

representations. Hewlett (1990) proposed the one- and two-lexicon model to describe 

how children’s output lexicon becomes more adult-like.  

Stackhouse and Wells (1997) proposed the psycholinguistic speech processing 

model to “capture the full range of processes involved in the perception (input), storage, 

and production of speech (output)” (McLeod & Baker, 2017, p. 172). It is depicted 

using a box-and-arrow diagram. Each box in the diagram stands for a process which is 

described as a mental step taken to perceive, store, and produce speech (Ball, 2016). 

The order of the processes is indicated by the arrows, beginning from a sound being 

heard (input) and finishing by producing the sound as the last process (output). The 

model introduces different phonological concepts within each process (e.g., peripheral 
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auditory processing, speech/non-speech discrimination, phonological recognition, 

phonological representations, semantic representations, motor program, motor planning, 

and motor execution), and provides a description to illustrate how each process 

functions.  

The clinical application of the psycholinguistic speech processing model for 

understanding the difficulties underlying children’s speech and literacy has been 

described by a number of researchers (e.g., Snowling & Stackhouse, 2006; Stackhouse 

& Wells, 1997). It also has influenced assessment and intervention of children’s speech 

sound disorders as the model provided a new way to view articulation and phonology, 

to relate speech with language impairment, and to see children with speech sound 

disorders “as an active learner, involved in the process of generating and applying rule-

governed strategies to the task of learning to talk” (Baker, Croot, McLeod, & Paul, 

2001, p. 700).   

Many different theoretical frameworks developed within the formalist 

approaches have offered valuable linguistic perspectives regarding children’s speech 

acquisition; however, they have been subjected to criticism. These theories function 

autonomously and do not take into account the cultural context, communication and 

social interaction, and the child’s physical capacities (Ambridge & Lieven, 2011). A 

recent theory, the Emergence Approach that was proposed by Davis and Bedore (2013), 

incorporates insights from previous theories as well as cognition and the sociocultural 

context to explain the complexity of speech acquisition in children. A description and 

the clinical relevance of the Emergence Approach is briefly presented in the following 

subsection. 

Emergence Approach 

The Emergence Approach (Davis & Bedore, 2013) is a recent theoretical 

framework of speech acquisition to consider the whole speech acquisition process. The 
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approach describes the complex phonological capacities in young children arising from 

a dynamic interplay between biological, psychological, and social domains. Davis and 

Bedore (2013) described three reasons for developing their theory. First, phonological 

acquisition provided a good example to illustrate complexity. Second, individual 

variation in children’s pathways to achieving phonological knowledge and a 

behavioural repertoire (Vihman, 2014) could be observed and interpreted; thereby the 

Emergence Approach can “potentially encompass both central tendencies and individual 

variations into the complex system underlying acquisition” (Davis & Bedore, 2013, p. 

5). Third, the Emergence Approach provides an explanation of the relationship between 

individual variation and central tendencies in phonological acquisition. 

The Emergence Approach comprises three main components termed “intrinsic 

capacities”, “interaction capacities”, and the “extrinsic context” (Davis & Bedore, 2013, 

p. 46). The interactions and the interconnectivity between these three components in the 

model are depicted by the three intersecting circles and the single- and bi-directional 

arrows (Figure V). 
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Figure V. The Emergence Approach Model (Davis & Bedore, 2013, p. 46) 
 

The overlapping inner circles in the Figure V represent the first component 

termed the children’s “intrinsic capacities”. This component is biologically motivated 

and described as child-internal. This child-internal component includes children’s 

physical abilities for production, perception, and cognition involved in speech 

acquisition and the intertwined relationship between these abilities (Davis & Bedore, 

2013).  

“Production capacity” refers to the anatomical structures and functions required 

for the child to be able to produce adult-like speech. Anatomical and physiological 

structures include respiratory, phonatory, and articulatory systems that grow, change, 

and operate interactively with each other thereby enable the child to undergo a variety 

of functions such as vocalisation, babbling, and word production. The emphasis given to 

the production capacity is the important role of the physical articulatory or oromotor 

skills for speech acquisition and this was previously addressed in the biologically-based 

models (e.g., Kent, 1984; Locke, 1983).  

“Perception capacity” comprises the biological perceptual abilities through the 

auditory system (e.g., ear) and the full range of psychoacoustic skills (e.g., speech/non-

speech discrimination). Perceptual skills enable the children to detect patterns in the 

language input and to form the input into perceptual categories. Davis and Bedore 

(2013) share a similar focus regarding perceptual skills being influenced by the 

frequency of the ambient language input for speech acquisition that was previously 

discussed in the psycholinguistic speech processing model (Stackhouse & Wells, 1997) 

and the cognitive/usage-based theories (e.g., Bybee, 2003; Menn et al., 2013). In other 

words, the children develop and refine the perceptual patterns through the input from 

environment (i.e., the ambient language input) and increasingly acquire a complex 

phonological knowledge background (Davis & Bedore, 2013).  



132 
 

“Cognition capacity” is defined as the child-internal abilities of processing, 

storing, planning, and retrieving mentally-stored phonological patterns for manipulating 

their phonological output forms (Davis & Bedore, 2013). Cognition is hypothesised to 

scaffold the child’s ideas being expressed behaviourally and the “code-categorize-

manipulate continuum” (Davis & Bedore, 2013, p. 53) being functionally used within 

the phonological knowledge base. The model proposes that these three child-internal 

capacities (production, perception, and cognition) function reciprocally with each other. 

A growth in one system is intimately interconnected with the two other systems and 

reciprocity in development contributes to speech acquisition. 

The second component of the Emergence Approach that is illustrated by the 

middle circle in the model (Figure V). It is termed the “social interaction capacities” 

(Davis & Bedore, 2013, p. 46) and describes socially motivated interaction capacities. 

Within an emergence viewpoint, social interaction is seen as a bridge, represented by 

the bidirectional arrows in the model, to maintain consistent connections between the 

child-internal physical abilities and the child-external environment aspects (Davis & 

Bedore, 2013). Social interaction capacities include “joint-attention”, “turn-taking”, and 

“intention-reading”.  

Joint-attention is broadly defined as the child’s ability to maintain mutual 

attention with an interlocutor. In the Emergence Approach, joint-attention plays a 

crucial role in speech acquisition as well as language acquisition. The “child’s attention 

is accompanied by linguistic input from communication partners” (Davis & Bedore, 

2013, p. 61) providing a basic mechanism for the child to interact with the external 

environment; for example, an adult could provide a label for something the child 

pointed to.  

Turn-taking generally refers to interchanges within the conversation between the 

child and the interlocutor. Turn taking is hypothesised to enable the child to act as both 
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an initiator and responder, to enable the emergence of content in interchanges, and to 

scaffold didactic interchanges. Building on a shared attention required for joint-

attention, intention-reading refers to a skill that further enables the child to recognize 

and understand the interlocutor’s perspective through phonological input within the 

conversation.  

Intention-reading is assumed to be “a motivator for intelligible communication” 

(Davis & Bedore, 2013, p. 63) as it requires the child to select their phonological 

outputs to become understood by the interlocutors. These social interaction capacities 

(joint-attention, turn-taking, and intention-reading) provide meaningful phonological 

input for children in their environment. 

The last component of the Emergence Approach is illustrated by the outer circle 

in the model (Figure V) and is termed the “extrinsic context” (Davis & Bedore, 2013, p. 

46). The component describes a child-external system where the child can receive 

linguistic input from the environment through varying communication partners. 

According to Davis and Bedore (2013), two important aspects of the child-external 

system are the “ambient language phonology” (p. 64) and the “social-cultural 

expectations” (p. 65). These aspects in the child’s external environment are integral to 

emergent complexity.  

Ambient language phonology refers to the target forms produced by 

interlocutors in their environment that the child is required to perceive, segment, and 

reproduce appropriately to link with meaning. The child’s phonological development is 

hypothesised to be influenced by a variety of factors in the ambient language’s 

phonology, for example, articulatory complexity, ambient frequency, and functional 

load (Stokes & Surendran, 2005).  

Social-cultural expectations refers to “the ways in which communication 

partners simplify speech input for children, the expectations for the child output, and the 
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reinforcement of aspects of this output” (Davis & Bedore, 2013, p. 65). Child-directed 

speech or “motherese” is an example of simplified speech that is characterised by higher 

overall pitch, longer pauses between phrases, shorter utterances and slow speech rate, or 

simpler word structures (Narayan & McDermott, 2016). Child-directed speech is 

important for phonological development because it attracts the child’s attention and 

provides emotionally and linguistically rich inputs (Cristia, 2013; McMurray, Kovack-

Lesh, Goodwin, & McEchron, 2013). 

The Emergence Approach was developed focussing on babies and very young 

children. However, it has been applied as a theoretical framework in a number of studies 

on speech acquisition and disorders of preschool-aged monolingual speakers (e.g., 

monolingual Danish-speaking children, Clausen, 2016) and older bilingual/multilingual 

children (e.g., Turkish-German bilingual children, Albrecht, 2017; McLeod & Crowe, 

2018). 

To summarise, the Emergence Approach incorporated and expanded aspects that 

were addressed previously by individual functionalist and formalist approaches. The 

Emergence Approach ascribes a strong interplay between the child-internal biological 

capacities and social-interactional capacities engaging with linguistic and cultural input 

from the external environment. In the Emergence Approach, phonological knowledge 

and behaviours are assumed to emerge from interaction between the complex and 

diverse human biological, cognitive, and social systems. The Emergence Approach also 

provides satisfactory explanations for the patterns found in children’s speech output, 

children’s realisations compared to the adult’s realisations, and variability across 

children and languages. Therefore, the Emergence Approach meets the majority of the 

requirements expected from a phonological theory to explain children’s speech 

acquisition. Aspects that the Emergence Approach can account for include: mismatches 

between children’s and adult-like speech; general speech patterns observable across 
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children and languages; inter- and intra-child variability during development; the 

relationship between phonetics and phonology; the role of ambient-language input; 

compatibility with other learning and perception theories; the inclusion of biological 

and social-interactional aspects; and testable and falsifiable hypotheses (Albrecht, 

2017). Given these strengths, the Emergence Approach was chosen as the theoretical 

framework for this doctoral research to support the aim of examining how ambient 

language phonology (i.e., Vietnamese) influences the rate, order, and characteristics of 

speech sound acquisition by Vietnamese-speaking children. 

The focus of speech acquisition in this doctoral research was on speech 

production, not speech perception, because of the unavailability of perception 

assessment tools in Vietnamese and the focus on the Vietnamese government’s 

Developmental Standards. Further information about the assessment of Vietnamese-

speaking children’s speech in the current doctoral research is described in the following 

section about methodological considerations.    

Methodological Considerations for Studying Vietnamese Children’s Speech 

Studying children’s speech acquisition has attracted researchers for a long time, 

across languages and countries. McLeod (2010) summarized over 250 studies about 

children’s speech acquisition in nine dialects of English and 23 other languages in 

monolingual contexts. Recently, as part of a cross-linguistic review on consonant 

acquisition from 64 studies describing typical speech acquisition in 27 languages, 

McLeod and Crowe (2018) summarised research designs as well as data collection 

techniques and analyses. Methodological aspects of research are known to influence the 

data reported. Thus, it is essential to evaluate methodological differences as they can 

lead to misleading generalisations when comparing data across studies (Jimenez, 1987). 

In this section, a brief review was undertaken to summarise information about 

research designs and children’s speech assessment measurements from previous studies 
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of speech acquisition across languages including Vietnamese speech acquisition studies. 

Similarities as well as differences and limitations regarding methodological aspects 

between the studies of speech acquisition across languages are described. Finally their 

application to the current doctoral research is considered for each of the components of 

the research design.  

Research Designs in Studying Speech Acquisition 

 There are four main research designs that have been used to elicit data regarding 

children’s speech acquisition, namely diary studies, longitudinal studies, comparative 

studies, and cross-sectional studies (McLeod, 2017). The advantages and popularity for 

the use in studying children’s speech acquisition for each design are varied. 

Both diary and longitudinal studies require studying children over a long period 

of time. Typically, diary studies include one child or two children whose speech 

production is recorded in a diary to examine any changes in the individual child’s 

speech acquisition over time (Lleo, 1990; Lưu, 1996). Longitudinal studies typically 

investigate children to determine developmental tendencies or trajectories in a certain 

aspect of speech acquisition as well as to show variability within the child over time. In 

longitudinal studies, individual differences can be drawn precisely because data are 

obtained from a relatively small number of children. For example, Lleo and Prinz 

(1996) investigated the developmental sequence of word shape acquisition of 9 

children. Another example was the study undertaken by McLeod, van Doorn, and Reed 

(2001) which explored consonant cluster development over six months in 16 children 

aged two years. Másdóttir and Stokes (2016) examined the growth of consonant 

inventories over a year by 28 typically-developing 2-year-old Icelandic-speaking 

children. Longitudinal data from 14 Cypriot-Greek-speaking typically-developing 

toddlers were obtained through four assessment sessions over a year to examine the 

acquisition of singleton consonants (Petinou & Theodorou, 2016). Kim, Ballard, and 
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McCann (2018) investigated age-related changes over a year of speech accuracy and 

error production in 16 preschool Korean-English bilingual children in New Zealand. 

Each of these studies included relatively small numbers of children. 

Compared with diary and longitudinal studies, both comparative studies and 

cross-sectional studies typically are based on larger numbers of children. The sample 

children are examined at one time. Comparative studies can provide data for 

comparison between groups, cross-linguistic or linguistic factors. For example, a 

comparative analysis was presented across languages about children’s acquisition of 

consonant clusters containing /s/ in English, Hebrew, Dutch and Norwegian (Yavaş, 

Ben-David, Gerrits, Kristoffersen, & Simonsen, 2008) or children’s acquisition of 

consonants in English and Xhosa (Mowrer & Burger, 1991). Comparative studies 

provided data about the relationships between neighbourhood density and speech 

accuracy of typically-developing children (Sosa & Stoel-Gammon, 2012) or the 

relationships between language ability and phonological errors of typically-developing 

children (Roulstone, Loader, Northstone, & Beveridge, 2002). As such, “comparative 

studies enhance our understanding of the nuances of children’s speech acquisition” 

(McLeod & Baker, 2017, p. 190). 

Cross-sectional studies are an important source of typical speech acquisition data 

for developmental norms, which typically are generated by examining a large number of 

children of the same age, sex, and socio-economic status. Sample children are examined 

at one specific point in time and by the same testing and analysis protocols which 

typically are single-word picture naming tasks (Hua & David, 2008; McLeod, 2013; 

McLeod & Crowe, 2018, in press). Information about the means, standard deviations, 

and average age of acquisition of speech sounds (e.g., consonants and vowels) are 

provided by scoring their speech accuracy and analysing their mismatches with adult 

pronunciation. Although there is a critique that techniques of data collection are less 
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naturalistic and data overlook individual variability, the cross-sectional design is a 

predominant method for studying speech acquisition because it is an efficient way to 

sample all speech sounds of a language in a variety of contexts. Many cross-sectional 

studies have been undertaken on speech acquisition of children who speak English (e.g., 

Arlt & Goodban, 1976; Chirlian & Sharpley, 1982; Dodd et al., 2003; Dodd & 

McIntosh, 2010; Kilminster & Laird, 1978; Monaghan, 2014; Pearson, Velleman, 

Bryant, & Charko, 2009; Poole, 1934; Prather, Hedrick, & Kern, 1975; Smit et al., 

1990; Templin, 1957; Wellman et al., 1931). Cross-sectional studies have also been 

used to investigate speech acquisition of children who speak languages other than 

English such as Arabic (Amayreh & Dyson, 1998; Ayyad, Bernhardt, & Stemberger, 

2016), Cantonese (Cheung, 1990; So & Dodd, 1995; To, Cheung, & McLeod, 2013), 

Danish (Clausen & Fox-Boyer, 2017), French (MacLeod, Sutton, Trudeau, & 

Thordardottir, 2011), Haitian-Creole (Archer, Champion, Tyrone, & Walters, 2018), 

Malay (Phoon et al., 2014), Putonghua (Hua & Dodd, 2000), and Turkish (Topbaş, 

2006; Yalcinkaya, Muluk, & Budak, 2010). In addition, cross-sectional studies have 

been designed to examine speech acquisition of children who are bilingual or 

multilingual (Kim, Ballard, & McCann, 2016; Lim, 2015; Phoon, 2010). These cross-

sectional studies are summarised in Appendix B and further detailed in the next section. 

Cross-sectional design also has been used in previous studies of speech acquisition of 

Vietnamese-speaking children (Lưu, 1996; Nguyễn, 2011; Nguyễn & Phạm, 2014) 

More details about these three studies are discussed in the next section and are 

summarised in Table IV. 

Application to the current doctoral research. 

Considering the aims of this doctoral research and the advantages of all four 

research designs using in studying speech acquisition across languages throughout the 

world, a cross-sectional design was chosen for undertaking research about children’s 
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speech acquisition of consonants, vowels, and tones in Northern Viet Nam. The cross-

sectional design best aligned with the aims of this doctoral research because it enabled 

examination of accuracy and acquisition of all Northern Vietnamese sounds by a large 

number of the Northern Vietnamese-speaking preschool-aged children. The design also 

enabled the author to collect speech samples by using the same speech testing protocols 

(e.g., the Vietnamese Speech Assessment) at a specific time point within the two 2-

month fieldtrips in Viet Nam. In addition, using a cross-sectional design enabled the 

author to compare findings with other international studies on speech acquisition of 

other languages that had used a cross-sectional design. Information regarding speech 

acquisition measurement protocols for cross-sectional studies is presented in the 

following subsection to direct the research protocol for this current doctoral research. 

Speech Acquisition Measurement Protocols for Cross-Sectional Studies 

Although over 250 studies have been written about children’s speech acquisition 

around the world (McLeod, 2010), many are written in languages other than English so 

the author of this doctoral research was not able to access these studies. Many of the 

speech acquisition studies have included only one or two participants, so these data are 

not able to be generalized. A review of speech acquisition measurement protocols was 

undertaken from 29 studies of consonant acquisition in the literature that used a cross-

sectional design, examined more than 10 participants, and were published in English. 

The 29 studies described speech acquisition in 13 languages (i.e., Arabic, Cantonese, 

Danish, English, French, Hebrew, Haitian-Creole, Malay, Putonghua, Setswana, 

Swahili, Turkish, and isiXhosa) in which 13 studies were about English (Appendix B). 

This review mainly focused on methodological aspects of speech acquisition research 

using a cross-sectional design. This was different from the cross-linguistic review 

undertaken by McLeod and Verdon (2014) that focussed on evaluating 30 commercially 

published instruments designed to assess children’s speech production in 19 languages 
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and McLeod and Crowe (2018) that focussed on consonant acquisition in 27 languages. 

In addition, the three studies of Vietnamese children’s speech acquisition that were 

undertaken in Viet Nam and published in Vietnamese (Lưu, 1996; Nguyễn, 2011; 

Nguyễn & Phạm, 2014) and were not included in the McLeod and Verdon (2014) and 

McLeod and Crowe (2018) reviews also were reviewed in comparison with the 29 

international studies (Table IV). The methodological aspects of each study are 

summarised in Appendix B and Table IV, described below, and followed by a 

description of those aspects that were considered to be applied in the current doctoral 

research. 

Participant recruitment. 

Most of the 29 studies applied criteria to recruit participants as follows: 

 approximately equal numbers of girls and boys in each age group 

 participants were monolingual 

 participants were from a range of socio-economic backgrounds 

 participants had no intellectual or hearing impairment identified via screening tests 

or reported by teachers, nurses, day care providers, or parents. 

 participants had no oral motor difficulties 

 and participants had no history of speech or language disorders or were not currently 

receiving speech or language intervention services reported by parents, teachers, 

nurses, or day care providers. 
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Table IV. 

Methodological Aspects of Three Previous Vietnamese Speech Acquisition Studies 

 Author
s 

City Language 
status 

Participants Speech sample Speech Analysis 

Age 
rang
e 
(y;m
) 

Age 
group 

Sampl
e size 

Sex 
(M/F
) 

Speech-
language 

status 

Hearing 
status 

Oromoto
r status 

Design Techniqu
e 

Recording Transc
ription 

Reliabi
lity 

Examiners Data Measures Analysis Criteri
a 

1.  Lưu 
(1996) 

Ha 
Noi 

Northern 
Vietnames
e/Monoling
ual 

2;0-
6;0 

12 
monthl
y 
interval
s 

62 - - - - Cr + 
L 

CS OL Ortho - - C (I, F) 
SV (M, 
F) 
V 
T 

- Phonemic 
inventory 

- 

2.  Nguyễn 
(2011) 

Ho 
Chi 
Minh 
City 

Southern 
Vietnames
e/Monoling
ual 

2;6-
6;3 

6 &12 
monthl
y 
interval
s 

303 - Typical 
and 
atypical 
(5) 
(Teacher’
s report) 

Typical 
(Teacher’
s report) 

- Cr SW 
(284) 

OL Ortho - - C (I, F) 
V 
T 

PCC 
PVC 
PTC 

Age of 
acquisition 

- 

3.  Nguyễn 
and 
Phạm 
(2014) 

Ho 
Chi 
Minh 
City 

Southern 
Vietnames
e/Monoling
ual 

2;0-
4;0 

6 
monthl
y 
interval
s 

635 - Typical 
(Teacher’
s report) 

Typical 
(Teacher’
s report) 

- Cr SW (50) OL Ortho - - C 
SV 
V 
T 

PCE  
PSVE 
PVE 
PTE 

Age of 
acquisitio
n 

- 

Note. Age range: (y;m) = (year;month). Sex: (M/F) = Male/Female. Design: Cr = Cross-sectional, L = Longitudinal. Technique: CS = Connected speech, SW = Single 
words. Recording: OL = Online. Transcription: Ortho = Orthography. Analysis: C = Consonant, I = Initial, M = middle, F = Final, V = Vowel, T = Tone, and SV = 
Semivowel. Measures: PCC = percentage of consonants correct, PVC = percentage of vowels and diphthongs correct, PTC = percentage of tones correct, PCE = 
Percentage of consonants in error, PSVE = percentage of individual semivowels in error, PVE = percentage of individual vowels in error, and PTE = percentage of 
individual tones in error. Symbol (-) indicates that information was not present. 
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Some exceptions to these generalisations were found. Participants’ in four 

studies lived in multilingual contexts and their first language was examined (Gangji, 

Pascoe, & Smouse, 2015; Mahura & Pascoe, 2016; Maphalala, Pascoe, & Smouse, 

2014; To et al., 2013) and two studies included children who were at risk of or had 

reported speech and language difficulties in the sample (Ayyad et al., 2016; To et al., 

2013). The McLeod and Crowe (2018) cross-linguistic review recommended that 

studies reporting age of acquisition of consonants should report participants’ 

demographic information including: location (e.g., country), language/dialect spoken, 

spoken language status (e.g., monolingual or first language), sex distribution, socio-

economic status, and developmental status including hearing, speech, and language. The 

three previous studies of Vietnamese children’s speech acquisition (Lưu, 1996; Nguyễn, 

2011; Nguyễn & Phạm, 2014) also applied criteria to recruit participants who were 

monolingual Vietnamese-speaking children, from a range of socio-economic 

backgrounds, and were typically developing as reported by teachers. However, sex 

distribution in each age group was not identified. 

Application to the current doctoral research. 

Within this doctoral research, criteria to recruit participants were clearly defined. 

The participants were recruited from trường mầm non công lập (‘state schools for the 

young sprout’ cf. public preschools) that have lớp nhà trẻ (crèches/nursery classes) for 

2- to 3-year-old children, and lớp mẫu giáo (kindergarten classes) for 3- to 6-year-old 

children and typically include an enrolment of a large population of children living in 

the communes. A commune is an administrative subdivision in Viet Nam. Each 

commune has a public preschool and all children in the commune can attend. Therefore, 

the preschool enrolment is very diverse. The public preschools in Ha Noi (n = 2) and 

Hai Phong (n = 2) in Viet Nam where children speak the Northern Vietnamese were 

invited to participate in the current study. The invited preschools were located in the 
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suburbs and countryside of Ha Noi and Hai Phong, where the residents had a wide 

range of educational levels and occupations (General Statistics Office of Viet Nam, 

2010). Therefore, the invited preschools included children from a diversity of 

socioeconomic backgrounds. Parents’ education level and parents’ occupation level 

(Inglebret et al., 2017) were used as a proxy to measure socioeconomic status of 

children. 

In order to recruit typically-developing children, the invited preschool principals 

were sent a pack containing an information letter, preschool consent form and preschool 

questionnaire that was translated into Vietnamese (Appendices C, D, and E including 

versions in English and Vietnamese). Once the principals had given permission for the 

research to occur, only typically-developing children were recruited to increase the 

specificity of results (the ability to illuminate children with typical speech versus speech 

sound disorders more accurately) (McCauley & Swisher, 1984; Peña, Spaulding, & 

Plante, 2006). A pack containing an information letter, consent form and questionnaire 

that was translated into Vietnamese (see Appendices F, G, and H including versions in 

English and Vietnamese) was sent to parents and another similar pack (see Appendices 

I, J, and K including versions in English and Vietnamese) was sent to teachers of the 

invited preschools to obtain their informed consent and information about children’s 

developmental history. Parent and teacher reports about the children’s developmental 

history was used to identify typically-developing children for two reasons: (1) the 

majority of 29 studies reviewed identified typically-developing children based on 

parents’ or teachers’ reports; and (2) the few developmental screening tools in 

Vietnamese such as the Ages and Stages Questionnaires (ASQ-3, Squires, Twombly, 

Bricker, & Potter, 2009; Trần, 2016) were not available for the public use at the time of 

the study. Typically developing communication skills including speech and language 

were not screened by standardised direct testing due to the lack of normative data and 
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limited availability of speech and language assessment tools for Vietnamese-speaking 

children. Instead, parents’ and teachers’ concerns about the children’ communication 

were considered as an indicator of possible communication disorders (McLeod & 

Harrison, 2009; Restrepo, 1998). Within this doctoral research, children met the 

inclusion criteria for participating when their parents and teachers reported that: (1) they 

spoke Northern Vietnamese as their first language; (2) they were from the Kinh 

(Vietnamese) ethnic group; (3) their mother or father was from Viet Nam, not from 

another country; (4) their parents and teachers were not concerned about their 

development (e.g., cognition, behaviour, motor, speech, language, and communication); 

and (5) they did not have a disability that could affect their speech production, for 

example, a cleft lip or palate, cerebral palsy, a history of ongoing hearing loss, wearing 

hearing aids, or a cochlear implant. In addition, although children were identified by 

their parents and teachers as typically developing, they were excluded from 

participating when (1) they did not pass or complete the hearing screening test 

(Appendix M), or (2) they did not pass or complete the oromotor assessment.  

Participants. 

Across the 29 studies, there were a total of 11,948 participants, ranging between 

12 and 1,756 participants (M = 412.00, SD = 480.30). The participants typically were 

described in 6 monthly age groups. Most studies considered children in the age range of 

2;0 - 6;0 (year; month); however, the youngest children studied were 1;0 and the oldest 

were 12;4. 

Across three previous Vietnamese studies (Table IV), there were a total of 970 

participants, (each included 32, 303, and 635 participants respectively, age range = 2;0-

6;3). The participants were described in 12 monthly age groups (Lưu, 1996), 6 monthly 

age groups (Nguyễn & Phạm, 2014), and both 6 monthly and 12 monthly age groups 

(Nguyễn, 2011). In the study of Nguyễn and Phạm (2014), participants included both 
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children with typical development and children with pronunciation difficulties (“có khó 

khăn về phát âm”, p. 13). However, there was inadequate information about the 

purposes of using this sample and how to identify pronunciation difficulties in the 

sample, except a description that the participants were living in an orphan house and 

two out of the five had a repaired cleft palate. 

Application to the current doctoral research. 

Within this doctoral research, there were a total of 980 children whose parents 

returned and completed the parent questionnaires. After the questionnaires were 

received, the inclusion criteria described in the previous subsection were applied to 

select eligible participants (see Figure VI below for the recruitment flow diagram and 

reasons for exclusion). 

In the research study of Northern Vietnamese-speaking children’s speech 

acquisition presented in Chapter 7 (Paper 4), 195 participants who met the inclusion 

criteria participated. There were 67 participants from Ha Noi and 128 participants from 

Hai Phong. There were approximately equal numbers of girls (n = 101, 51.8%) and boys 

(n = 94, 48.2%) in this sample. 

In the research study of Northern Vietnamese-speaking children’s intelligibility 

presented in Chapter 8 (Paper 5), there were 181 participants from Ha Noi who met the 

inclusion criteria and participated. The participants in Paper 5 included children whose 

parents had “no concern”, “a little concern”, and “concern” about their speech (Glascoe, 

2013). The number of girls (n = 89, 49.2%) was relatively equal to the number of boys 

(n = 92, 50.8%) in this research study. 

As described in the participant recruitment subsection above, participants were 

recruited from the public preschools in Viet Nam where typically had children aged 

between 2;0 and 6;6. There were more children aged between 3;0 to 5;11 than children 

aged 2;0 to 2;11 reflecting the varying enrolment ratio between children’s ages in the 



146 
 

Vietnamese preschool context (United Nations Educational Scientific and Cultural 

Organization, 2011) (see Chapter 4). 

 

Figure VI. Participant recruitment diagram. 
Participants in shaded boxes were included in this doctoral research. PEDS = Parents’ Evaluation of 
Development Status (Glascoe, 2013); OMA = oromotor assessment; VSA = Vietnamese Speech 
Assessment (Phạm, Le, et al., 2016); WNL = within normal limits. 
Note. a  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), fieldwork trip ended, so were not assessed (n = 286). 
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Instruments. 

The speech instruments used in majority of the 29 studies were single-word 

picture naming tasks that were either standardised tests, for instance, the Hong Kong 

Cantonese Articulation Test (HKCAT, Cheung, Ng, & To, 2006) used in To et al. 

(2013), or were developed for the purpose of the studies (e.g., Mahura & Pascoe, 2016). 

By using a set of target words to elicit the single-word productions, this mode of data 

elicitation has several advantages such as enabling assessment of all phonemes in the 

language, and that children produce the same set of words. The single-word tasks that 

were described in 25 out of 29 studies included between 28 and 123 words (M = 62.12, 

SD = 23.50). Most studies indicated that the majority of words were nouns, high 

frequency, easy to picture, and known by most of participants in the age range 

(Amayreh & Dyson, 1998; Gangji et al., 2015; Hua & Dodd, 2000; Phoon et al., 2014; 

Smit et al., 1990; So & Dodd, 1995; Topbaş, 2006). In parallel to using a single-word 

task, some studies also used connected speech tasks that were either a story retell using 

a sequence of pictures (Hua & Dodd, 2000; So & Dodd, 1995), a spontaneous 

conversation related to the pictures (Topbaş, 2006), or sentence completion (Ben-David, 

2006). Yalcinkaya et al. (2010) also used connected speech tasks (spontaneous or 

imitated) with their youngest participants who were under 2 years old. 

Within the three Vietnamese studies, Lưu (1996) elicited spontaneous connected 

speech that included 98,738 utterances collected during schooltime. Single-word picture 

naming tasks were used in the other studies, including 284 words (Nguyễn, 2011) and 

50 words (Nguyễn & Phạm, 2014). According to Nguyễn (2011), and Nguyễn and 

Phạm (2014), the selected words covered most of the potential Vietnamese speech 

sounds and all Vietnamese syllable shapes. The words were picturable and 

monosyllables. The validity and reliability regarding how the assessment instrument 
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was created were not detailed (e.g., how to determine targeted words were appropriate 

for the children’s age). 

Application to the current doctoral research. 

In the current doctoral research, a Vietnamese speech test named the Vietnamese 

Speech Assessment (VSA, Phạm, Le, & McLeod, 2016) was constructed to elicit 

children’s speech because there were no standardised speech assessment tools available 

in Vietnamese (McLeod & Verdon, 2014). The VSA comprised a stimulus book 

including 77 colourful drawings as well as instructions in a 4-step prompt hierarchy for 

elicitation of each target word, a stimulus book including four colourful drawings for 

elicitation of connected speech samples, and a recording sheet. The VSA has been 

conceptualised and partly operationalised and a detailed description of the development 

of the VSA is presented in Chapter 6 (Paper 3) titled Development of the Vietnamese 

Speech Assessment (Phạm, McLeod, & Le, 2016). 

Procedure. 

Most of the 29 studies reported the testing administration procedure as follows. 

Each participant was assessed: 

 individually at a familiar place (e.g., at home, nursery, or kindergarten) 

 in a quiet room with or without the presence of the parents or familiar adults (e.g., 

teachers) 

 for an average of 15-20 minutes to complete all direct assessment tests (range = 5 

minutes - 1 hour). 

Each participant typically was instructed to respond to the single word tasks 

using a hierarchy to elicit as many spontaneous productions as possible in several steps: 

(1) firstly a spontaneous response was encouraged by asking the question such as “What 

is this?”; (2) if there was no spontaneous response, additional prompts and questions 

were provided; and (3) lastly the request for imitation was given to the participant (e.g., 
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To et al., 2013). However, in two studies participants were instructed to imitate the 

examiner as the first prompt (Arlt & Goodban, 1976; Yalcinkaya et al., 2010). 

Within the three previous Vietnamese studies, Lưu (1996) reported the 

procedure of collecting spontaneous connected speech. The authors had undertaken 

group observation of 60 participants in all school activities over a total of 5 days, for 6 

hours each day in order to listen and record online what participants said. Connected 

speech collected from two individual participants was recorded in a diary during 

everyday activities at home. The two other studies also reported the procedure of test 

administration in providing instruction for participants by questions and prompts 

(Nguyễn, 2011; Nguyễn & Phạm, 2014). However, the protocol of testing and 

instructed questions and prompts were not described and no examples were given. Thus, 

it was unclear whether words were elicited spontaneously or via imitation, and whether 

the assessments were administered across participants using the same testing procedure 

or not. 

Application to the current doctoral research. 

Within this doctoral research, each participant was assessed individually in a 

designated room away from the classroom in the participants’ preschools. Some parents 

or teachers were present with some participants during direct assessment sessions but 

they were advised to be nonparticipating observers. A sound level meter was used to 

ensure that the room had acceptable background noise levels for the tests. The signal to 

noise ratio was measured. Before each assessment session, rapport with the child was 

established and child assent was gained (Appendix L) (Harcourt & Conroy, 2005; 

Hurley & Underwood, 2002; Merrick, 2011). The speech assessment session took 

approximately 10-20 minutes for the 4- to 5-year-old children and 20-30 minutes for the 

2- to 3-year-old children to complete. The examiner administered the speech assessment 

session consistently across participants by following the same testing procedure of a 4-
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step prompt hierarchy that was designed for the VSA and described in Chapter 6 (Paper 

3). The examiner also recorded the cueing level used for each response to elicit each 

target word.      

Examiners. 

Across the 29 studies, examiners typically were certified speech-language 

pathologists or graduate students in speech-language pathology with training in 

phonetic transcription. One study used examiners who were special educators with at 

least two years of training in phonetic transcription and were supervised by a speech-

language pathologist during assessment sessions (Chirlian & Sharpley, 1982). In many 

studies the examiners were trained to undertake the data collection and phonetic 

transcription relevant to the study (e.g., Chirlian & Sharpley, 1982; Dodd et al., 2003; 

Hua & Dodd, 2000; Topbaş, 2006). The examiners were usually reported to be native 

speakers of the language and dialect that was tested. For example, MacLeod et al. 

(2011) used examiners who were Quebec French speakers, and Amayreh and Dyson 

(1998) used examiners who were native Jordanian Arabic speakers, while Ayyad et al. 

(2016) used examiners who were native Kuwaiti Arabic speakers. 

Within the three previous Vietnamese studies, examiners in one study were the 

author who was a researcher in early childhood education (Lưu, 1996). The other 

studies did not report who were examiners; however, preschool teachers and 

undergraduate students in primary education were acknowledged as testing contributors 

for the data (Nguyễn, 2011; Nguyễn & Phạm, 2014). 

Application to the current doctoral research. 

With this doctoral research, all the direct assessments were conducted in 

Vietnamese by the author of this doctoral research who was a special educator and a 

native speaker of Northern Vietnamese. Additionally, this doctoral research’s author 

had extensive experience using the International Phonetic Alphabet to transcribe 
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Vietnamese, had many years’ experience working with children (Smit, 1986), and had 

been trained to undertake the data collection in the current study by the principal 

supervisor of this doctoral research. 

Recording of participants’ productions. 

All of the 29 studies recorded the participants’ productions online in real time 

and 19 out of 29 studies additionally used audio or/and video recordings to check 

transcription at a later time. In most of the studies (n = 25), the participants’ responses 

were transcribed (at the phoneme or word level) using the International Phonetic 

Alphabet. A few studies (n = 3) used a binary judgment of a correct or incorrect 

production based on orthography. 

Within the three previous Vietnamese studies, the examiners recorded the 

participants’ productions online in real time. The participants’ responses were scored as 

a binary judgment of a correct or incorrect production based on orthography. Audio or 

video recording was not used, transcriptions thus were not checked. 

Application to the current doctoral research. 

Within this doctoral research, the participants’ responses were recorded online in 

real time and whole words were transcribed on the recording sheet by using the 

International Phonetic Alphabet to enable consideration of the accuracy of production 

and dialectal variants. Children’s responses were digitally audio and video recorded 

with the permission of parents and the preschool. The audio recordings were made by 

using a Zoom H1 audio recorder, were saved in .wav format, and were used to re-

transcribe the responses of all participants after the assessment sessions by the doctoral 

research’s author. The video recordings were made by using a Sony HDR-PJ790VE 

video camera that was set up to provide a front view of the children’s faces. The video 

recordings were used to check when there was a discrepancy between the online and 
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audio transcriptions. The audio and video recordings were used for double checking 

with the online transcriptions to increase accuracy of transcriptions for the analysis. 

 Reliability. 

Most of the 29 studies (n = 26) presented data regarding the reliability of 

transcription (phonetic or phonemic) of children’s speech. The exceptions were the 

three studies undertaken over 40 years ago: Poole (1934), Templin (1957), and 

Kilminster and Laird (1978). Inter-judge reliability of approximately 10% of the total 

samples was reported and ranged between 72.5% and 100% across two or more 

examiners. Intra-judge reliability was reported in six studies (Ben-David, 2006; Dodd & 

McIntosh, 2010; Gangji et al., 2015; Mahura & Pascoe, 2016; Maphalala et al., 2014; 

So & Dodd, 1995) and ranged from 84.78% to 98%. Reliability data showed a higher 

agreement for experienced examiners and for examiners who were trained in phonetic 

transcription (e.g., Hua & Dodd, 2000; So & Dodd, 1995). Reliability data showed 

higher agreement using both online transcription that was double checked using audio 

or video recordings than only using online transcription in real time (Hua & Dodd, 

2000). 

Within the three previous Vietnamese studies, reliability of transcription (intra-

judge or inter-judge) was not described. It is possible that reliability was affected by not 

critically considering the attributes and skills of the examiners and by relying on online 

binary scoring. There were no judgments of recorded data within and between 

examiners, and between recording modes since audio or video recordings were not used 

in any of the three studies. 

Application to the current doctoral research. 

Within this doctoral research, intra- and inter-judge point-to-point reliability was 

conducted for consonants, semivowels, vowels, and tones for the speech assessment 

sessions. Intra-judge reliability was checked by using the audio and video recordings. 
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The author of the doctoral research re-transcribed 10.3% of audio recordings to compare 

with the original online transcription to determine intra-judge reliability, reaching to an 

agreement of 95.1%. Inter-judge reliability was checked by the author of the doctoral 

research and a Vietnamese speech-language pathologist. Online transcriptions were 

created independently then double checked via audio recordings after the session. The 

transcriptions were compared and inter-judge reliability reached to an agreement of 

96.1% for 5.6% of the sample.  

Analyses of speech acquisition. 

Four main analyses of speech acquisition data are typically considered in speech 

acquisition studies throughout the world (McLeod, 2010):  

(1) Comparison of the child’s speech sound with the adult target (relational analysis) 

 Age of acquisition of speech sounds 

 Percentage of consonant correct 

 Common mismatches 

 Phonological processes 

(2) Description of the abilities of the child (without comparison with the adult target) 

(independent analysis) 

 Phonetic inventory 

 Syllable structure 

(3) Prosody (stress, intonation, and tones) 

(4) Intelligibility (oral communication competence). 

All of the 29 studies collected data about children’s production of consonants. 

Most studies considered consonants in word-initial and word-final position, while some 

studies also included within word consonants. Some studies also collected data about 

children’s production of vowels (e.g., Dodd et al., 2003; Prather et al., 1975), consonant 

clusters (Pearson et al., 2009; Smit et al., 1990; Templin, 1957; Wellman et al., 1931), 
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and tones (e.g., Cheung, 1990; Hua & Dodd, 2000; So & Dodd, 1995; To et al., 2013). 

Recall, this analysis focussed on 29 studies of consonant acquisition. Other studies have 

been undertaken that specifically focus on vowels (e.g., Donegan, 2002; Pollock & 

Berni, 2003), and consonant clusters (e.g., Kirk, 2008; McLeod, van Doorn & Reed, 

2001; Phoon, Maclagan, & Abdullah, 2015). Analyses of the samples included: 

 age of acquisition (criteria = customary 50%, acquired 75%, and mastery 90%) 

 percentage of consonants, vowels, phonemes, and tones correct (PCC, PVC, PPC, 

PTC) 

 phonological processes/patterns  

 inventories of phonemes 

 inventories of syllables and word shapes 

 whole word proximity (WWP) 

Within the three previous Vietnamese studies, all collected data about children’s 

production of consonants (in syllable-initial and syllable-final positions), semivowels, 

vowels, and tones but not all possible Vietnamese phonemes were examined (Table V). 

Analysis of the samples described age of acquisition by listing speech sounds that “xuất 

hiện” (appeared) (Lưu, 1996, n.p.) or were produced correctly in children’s speech. No 

account was made of the impact of dialect on children productions. Nguyễn (2011) used 

an analysis of the percentage of individual consonants, semivowels, vowels, and tones 

correct, while Nguyễn and Phạm (2014) used an analysis of the percentage of individual 

consonants, semivowels, vowels, and tones that were incorrect. However, the criteria 

used in the both studies to define age of acquisition were unclear. The description of 

substitution, omission, distortion, and addition (SODA) in speech production was used 

to describe mismatches. An analysis of phonological processes/patterns was not 

reported. 
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Based on the age of acquisition for individual consonants, semivowels, vowels, 

and tones correct and incorrect gained from the three studies, it could be discerned that 

the tones were acquired earliest followed by vowels, consonants, and semivowels (Lưu, 

1996; Nguyễn, 2011). Regarding initial consonants, the last late consonants to be 

acquired included /f, th̪, s, ʂ, ʐ, k, ɣ, x/ (Nguyễn & Phạm, 2014). Not all of the 

Vietnamese consonants, semivowels, vowels, and tones have been assessed (see the 

shading in Table V). Age of acquisition data contained many reversals that were 

inconsistent with data from other languages (e.g., Smit et al., 1990). For example, the 

acquisition of /f/ was illustrated in Figure VI using data from Nguyễn (2011) showed 

that a reversal occurred as children were nearing school entry; however, data from Smit 

et al. (1990) showed a steep acquisition trend with no reversals. The reversals were 

inconsistent across the dataset from Nguyễn (2011) and cannot easily be explained by 

considering children’s development. 

 

 

 
Nguyễn (2011) extracted from data 

within Table 3.1 (p. 13) 
Smit et al. (1990, p. 789) 

 

Figure VII. Growth of Acquisition for Word-Initial /f/ from Smit et al. (1990) 
Compared with Nguyễn (2011) 
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Table V. 

Age of Acquisition of Vietnamese Phonemes in Previous Vietnamese Studies 

 Northern 
Vietnamese 

Southern Vietnamese 

Studies  Lưu 
(1996) 

 Nguyễn (2011) Nguyễn and Phạm 
(2014) 

Criteriaa  Appeared  75% 90% 75% 90% 
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Syllable initial consonants 
p /p/ /p/ 2;0-3;0 /b/     
b /b/ /b/ 2;0-3;0 /b/ <2;6 <2;6 <2;0 <2;0 
th /th̪/ /th̪/  /th̪/ <2;6b 5;0-6;3 >4;11 >4;11 
t /t/ /t/ 2;0-3;0 /t/   3;6-3;11 >4;11 
đ /d/ /d/ 2;0-3;0 /d/   2;6-2;11 2;6-2;11 
tr /ʈ/ /c, ʦ/  /ʈ/   4;0-4;5 4;6-4;11 
ch /c/ /c, ʦ/ 2;0-3;0 /c/ <2;6 <2;6 3;0-3;5 3;6-3;11 

c, k /k/ 
 

/k/  /k/   3;0-3;5 4;0-4;5 
q /w/     
 /ʔ/ /ʔ/  /ʔ/, -     

m /m/ /m/ 2;0-3;0 /m/ <2;0 <2;0 2;0-2;5 2;6-2;11 
n /n/ /n/  /n/   <2;0 <2;0 
nh /ɲ/ /ɲ/  /ɲ/   <2;0 <2;0 
ng /ŋ/ /ŋ/  /ŋ/ 2;6-2;11b 4;0-4;11b 4;6-4;11 >4;11 

ngh 
ph /f/ /f/ 2;0-3;0 /f/ 3;0-3;11 4;0-4;11b 2;0-2;5 3;6-3;11 
v /v/ /v/  /j/   2;0-2;5 3;0-3;5 
x /s/ /s/ 2;0-3;0 /s/   2;0-2;5 2;6-2;11 
s /ʂ/ /s/  /ʂ/   4;6-4;11 >4;11 
d /z/ /z/ 

 
 /z/   2;0-2;5 4;0-4;5 

gi /j/     
r /ʐ/ /z, r/ 2;0-3;0 /ʐ/ 4;0-4;5 4;6-4;11   
    /r, ɣ/     

kh /x/ /x/ 2;0-3;0 /x/ 3;0-3;11 3;0-3;11b 3;0-3;5 >4;11 
g, 
gh 

/ɣ/ /ɣ/  /ɣ/   3;6-3;11 4;0-4;5 

h /h/ /h/  /h/   2;0-2;5 2;6-2;11 

 /w/     
l /l/ /l/  /l/ <2;6 4;0-4;11 2;0-2;5 3;0-3;5 

Within syllable semivowels 
u, o /w/ /w/ 4;0-6;0 /w/, - 5;0-6;3 5;0-6;3 >4;6 >4;6 
Syllable final consonants 

p /p/ /p/ 2;0-3;0 /p/ <2;6 <2;6 2;0-2;5 2;6-2;11 
t /t/ /t/ 2;0-3;0 /t/   <2;0 <2;0 
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c /k/  /k, kp/ 2;0-3;0 /k, kp / 2;6-2;11 3;0-3;11 <2;0 <2;0 
ch /c/ 2;0-3;0 /t/     
m /m/ /m/ 2;0-3;0 /m/ <2;6 2;6-2;11b <2;0 <2;0 
n /n/ /n/ 2;0-3;0 /n, ŋ/   <2;0 <2;0 
nh /ŋ/  /ɲ/ 2;0-3;0 /n/     
ng /ŋ, ŋm/ 2;0-3;0 /ŋ, ŋm/ 2;6-2;11 3;0-3;11 2;0-2;5 2;6-2;11 

Syllable final semivowels 
i, y /j/ /j/  /j/   2;0-2;5 3;0-3;5 
u, o /w/ /w/  /w/ <2;6 <2;6 2;0-2;5 2;6-2;11 
Tones 

 1 1 2;0-3;0 1 <2;6 <2;6 <2;0 <2;0 
 2 2 2;0-3;0 2   2;0-2;5 2;6-2;11 
 3 3 2;0-3;0 3 5;0-6;3 >6;3 2;0-2;5 4;6-4;11 
 4 4 2;0-3;0 4 2;6-2;11 5;0-6;3 <2;0 <2;0 
 5 5 2;0-3;0 5   <2;0 <2;0 
 6 6 2;0-3;0 6   <2;0 <2;0 

Note.  a75% and 90% criterion applied to the published data, bA reversal occurs in older age groups, 
the shading indicates that the Vietnamese phonemes were not examined.  

 

Application to the current doctoral research. 

Within this doctoral research, analyses of the data of the VSA (Phạm, Le, & 

McLeod, 2016) were based on the participants’ speech productions during the VSA. 

The speech productions of each child were entered into the Phon software program 

which is free (https://phon.ca) and enables analysis of phonological acquisition (Rose & 

MacWhinney, 2014; Rose & Stoel-Gammon, 2015). Checking was undertaken for each 

Phon output for any errors. Following the use of the Phon, phonemic analyses of 

elements of speech production (i.e., consonants, semivowels, vowels, and tones) in 

syllable contexts were conducted. Relational analyses were employed with regards to 

degree of production accuracy and the percentage of children achieving the specified 

accuracy level (75% and 90%) in each age range (Dodd et al., 2003). Relational 

analyses which compare the children’s productions with the adult form and determine 

error patterns in children’s speech were applied. The number of correct productions or 

acceptable responses which were considered the effect of dialectal variants (cf. 

Goldstein & Iglesias, 2001; Phoon, Abdullah, & Maclagan, 2012) were calculated for 

each participant. The raw scores of these correct productions or acceptable responses 
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were formed into a number of speech accuracy variables: percentage of consonants 

correct (PCC), percentage of syllable-initial consonants correct (PICC), percentage of 

syllable-final consonants correct (PFCC), percentage of semivowels correct (PSVC), 

percentage of vowels correct (PVC), percentage of tones correct (PTC), percentage of 

phonemes correct (PPC), and percentage of word shapes correct (PWC). PCC was 

calculated by combining the number of correct productions or acceptable responses of 

syllable-initial consonants, syllable-final consonants, and semivowels and PCC was 

used to be consistent with previous international studies. The analyses of phonological 

processes/patterns and substitutions, omissions, distortion, and additions (SODA) were 

calculated to determine the number of occurrences. 

The Statistical Package for Social Sciences version 25 computer program 

(SPSS) (IBM, 2017) was used to analyse results from the Phon analysis as well as raw 

score from the measures/variables. It was used to run descriptive statistics and 

frequency distribution on the sample population as well as to explore the significance of 

relationships between independent variables (e.g., age, sex, and socioeconomic status) 

and dependent variables (e.g., PPC, PCC, PVC) by hierarchical regression analyses 

(Field, 2013; Pallant, 2013). 

Criteria of 75% and 90% across all children and all opportunities that each 

phoneme was produced correctly was recorded and applied to determine the age of 

acquisition. Non-adult realisations and phonological processes/patterns were analysed 

from participants’ speech productions. Non-adult realisations included any phoneme 

substitution, deletion, distortion, or addition and were scored as incorrect. Phonological 

processes/patterns that occurred more than 10% were summarised for syllable-initial 

and syllable-final consonants, and semivowels. 

Parent responses to the Intelligibility in Context Scale: Vietnamese (ICS-VN) 

were entered into SPSS. The frequency of responses for each item was calculated. 
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Analyses of item by item inter-correlations (nonparametric) and a Cronbach’s alpha test 

of internal reliability were used to determine the coherence of the seven items as well as 

factor analysis to justify the formation an overall scale of parent-rated intelligibility in 

Vietnamese contexts. The correspondence between the scores of the ICS-VN and the 

VSA (Phạm, Le, & McLeod, 2016) was examined by correlation analyses. 

Conclusion 

In summary, the information summarised from 29 cross-sectional studies above 

has provided useful methodological guidance for studying speech acquisition among 

Vietnamese-speaking children. The findings reported in the three previous Vietnamese 

studies have provided valuable groundwork regarding Vietnamese children’s speech 

acquisition but caution is required when interpreting these findings because of 

shortcomings with regards to participant recruitment, data collection methods, and 

analyses compared to the international standards. Therefore, critical considerations of 

all aspects of research design (i.e., participant selection, instruments, procedure, 

examiners, recording, reliability, analysis, and reporting) were incorporated when 

conducting the current study of children’s speech acquisition in Northern Viet Nam. 
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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 

  



177 
 

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 (Simons & Fennig, 2017). 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 
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foundation of Standard Vietnamese, the 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. 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). 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. 

However, since the glottal /Ɂ/, that has no grapheme represented, is included as an initial 

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

Phạm & McLeod, 2016), it makes the initial consonant a compulsory component in 

Northern Vietnamese syllables in addition to the main vowel and the tone. 

Consonants.  

There are 20 initial consonants and ten final consonants in Northern Vietnamese 

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

consonants have dialectal variants. The phoneme /p/ is pronounced either as /p/ or /b/ 

(Đoàn, 2003; Hoàng, 2004). Both the nasal /n/ and lateral approximant /l/ can be 
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switched between each other in some local regions of Northern Viet Nam (Kirby, 2011; 

Phạm, 2013). The three 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). 

Insert Table 1 here 

The ten 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). The two final palatals /c, ɲ/ are variants 

of the two final velars /k, ŋ/ when following the short front vowels /ĭ, ɛ,̆ ĕ/. The two 

labiovelars /kp, ŋm/ are variants of the two final velars /k, ŋ/ when following the short 

back rounded vowels /ŭ, ɔ,̆ ŏ/ (Hoàng, 2004; Huỳnh, 1999).  

Semivowels. 

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

may be called 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. 
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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 vowel variants /ĭ, ɛ,̆ ĕ, ŭ, ɔ,̆ ŏ/ in 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 final palatals /c, ɲ/; for example, sách /sɛc̆5/ (book). The short vowels /ŭ, 

ɔ,̆ ŏ/ are only produced in syllables containing the 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 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 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, 
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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, Phan, & Nguyễn, 2011; Nguyễn & 

Edmondson, 1998; Pham, 2003; Phạm & 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 a light final 

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

1965; Phạm, 2001, 2003). However, voice quality features, an intrinsic property of 

Northern Vietnamese tones, cannot be transcribed by the existing IPA 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 the tone (5) in pitch onset and trajectory and tone (8) differs 



182 
 

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 conservative speech for Northern Vietnamese native speakers. Therefore, the two 

additional tones (7) and (8) on the carrier syllables ending in a voiceless stop in the 

target word list of the VSA and uttered by participants in this paper are transcribed as 

tones (5) and (6). 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/ in stead of /hop8/. 

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). 

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). Speech productions are determined to be correct or 

acceptable through considering dialectal variants. Dialectal variants in Northern 

Vietnamese compared to Standard 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). The 
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current study accepted that /p, b/ are acceptable pronunciations for the initial consonant 

/p/; /ʈ, c, ʦ/ are acceptable pronunciations for the initial consonant /ʈ/; /c, ʦ/ are 

acceptable pronunciations for the initial consonant /c/; /n, l/ are acceptable 

pronunciations for the initial consonant /n/; /ʂ, s/ are acceptable pronunciations for the 

initial consonant /ʂ/; /ʐ, z, r/ are acceptable pronunciations for the initial consonant /ʐ/; 

and /l, n/ are acceptable pronunciations for the initial consonant /l/. No dialectal variants 

were considered for semivowels, vowels/diphthongs, or tones in Northern Vietnamese 

in the current study. 

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. 

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 



184 
 

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 the children’s productions with the adult target and determine 

error patterns in children’s speech, measure production accuracy and the percentage of 
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children achieving the accuracy level in each age range through measurements, 

including: 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). Phonological process 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 processes was also used in a study describing error patterns of four 

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

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 status (e.g., maternal education) on the accuracy of 



186 
 

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. In addition, 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 

also 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 disorder (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 
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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 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 consonants /p, b, t, d, c, m, 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: /t, th, ʈ, c, k, ŋ, f, v, ʂ, z, ʐ, x, ɣ, l/. These 
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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 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 unique 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 



189 
 

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 non-

adult realizations based on individual phonemes, and (5) participants’ phonological 

patterns would have similarities with other tone languages such as Cantonese. To et al. 

(2013) reported that common phonological patterns (>10%) produced by Cantonese-

speaking children were nasalization of /l/, stopping, fronting, deaspiration, 

delabialization, and affrication of /s/ (To, et al., 2013).  

Method 

Ethical Approval 

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 

                                                 
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. 
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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). 

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’ 

                                                 
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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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. 

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 
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(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 initial 

consonants. Each 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 initial consonant, except for the consonant /p/ 

which had two stimuli because of difficulty in finding familiar words for children. For 

the 10 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, ŭ, ɔ,̆ ŏ/. The two semivowels appeared in both within 

and final syllable 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 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). 
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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, 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 
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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 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, 
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2011; McLeod, Baker, McCormack, Wren, & Roulstone, 2013-2015; 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 
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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. 

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). Other examples of the prompt hierarchy and explanations of how to 

administer the prompt hierarchy were described in Paper 3 (Chapter 6). 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. 
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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 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 
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(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 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). 

Non-adult productions and phonological patterns were analyzed from 

participants’ speech productions. Non-adult productions included any phoneme 

substitution, deletion, distortion, or addition and were scored as incorrect. Non-adult 

realizations for each target phoneme were calculated by the percentage of occurrence of 
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the non-adult realizations over the total opportunities in two age groups (2;0-3;11 and 

4;0-5;11). Dialectal variants were counted as correct productions so were excluded from 

the calculations. Non-adult realizations that occurred more than 10% of the time were 

listed. 

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

and 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 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 
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increase so that by 5;6-5;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). 



201 
 

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 included in the final regression models for parsimony. 

Results from regression analyses showed that children’s age positively predicted their 

PCC (beta = .80, p < .001), PVC (beta = .54, p < .001), and PTC (beta = .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 (beta =-.01, p = .76), PVC (beta =.01, p = .89), and PTC scores (beta =.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 
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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 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 >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). 
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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 

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

Non-adult realizations of syllable-initial Vietnamese consonants. 

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

developing Northern Vietnamese-speaking children. Overall, there were common non-

adult realisations 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 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 /ts/, and /c/ was frequently produced 

as the dialectal variant /ts/. For the remaining syllable-initial plosives /t ̪h , t, d, ʈ, c/ the 

most common non-adult realization was [tʰ]. 



204 
 

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. 

Lateral approximant. The syllable-initial lateral approximant /l/ was frequently 

produced as the dialectal variant /n/. 

Non-adult 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]. 
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Non-adult 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. 

Non-adult 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 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 
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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 

initial-syllable 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 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 
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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 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 by which female participants showed high speech accuracy scores at an earlier 

age than their male counterparts was found in another Cantonese study with 1,726 

participants (To et al., 2013a) and studies of English speech acquisition (e.g., Dodd et 

al., 2003; Smit et al., 1990). 
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Accuracy of consonants and vowels but not tones were significantly related to 

children’s maternal education, representing 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 Vietnamese (Nguyễn, 2011; Nguyễn & Phạm, 2014), 

Cantonese (Cheung, 1990; So & Dodd, 1995; To et al., 2013a) and English (Dodd et al., 

2003; Smit et al., 1990). The syllable-initial consonant /b/ was acquired by age 3;5 in 
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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 a 

number of Cantonese and English studies (Cheung, 1990; McLeod, 2013; So & Dodd, 

1995; To et al., 2013a). However, Nguyễn and Phạm (2014) reported that /ɲ/ was 
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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 as each consonant was required to be produced correctly in 

three stimuli with different syllable structures and vowel combinations.  

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 initial and 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 initial and final positions in 

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

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

final positions. Surprisingly in the current study, while the syllable-final consonants /k, 

ŋ/ were the last to be acquired, the two double-articulation variants /kp, ŋm/ were 

acquired early, by age 3;0. Nguyễn (2011) and Nguyễn and Phạm (2014) did not 

include these two final variants. A further study of acquisition of the two final double-

articulation phonemes would be valuable to provide complementary data about the 

acquisition of the final double-articulation consonants in elicited and connected 

samples. Another interesting phenomenon in the current study was that the acquisition 

rate of final velars /k, ŋ/ was reversed compared to their initial counterparts because 
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they were both acquired early (by age 3;5) in initial position but had not been acquired 

by the oldest age group in the final position. In contrast, Nguyễn and Phạm (2014) 

found that these velars were not acquired by age 3;11 in initial position but were 

acquired early in the final position. In the current study, the final consonant /c/ was also 

the last to be acquired but it cannot be compared with the initial /c/ because the initial 

counterpart has dialectal variants. Similarly, acquisition of the finals /p, n/ cannot be 

compared with the initial counterparts because of dialectal variants. 

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 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. 

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 
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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). 

Another note is that in the current study age of acquisition data contained 

reversals for the initial consonants /d, Ɂ, ɲ, x/ and 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., 2013). 

Reversals were also found in previous Vietnamese studies (Nguyễn, 2011; Nguyễn & 

Phạm, 2014). 

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 among Vietnamese studies; however, in the current study 

its common non-adult realization was tone 5 and rare non-adult realizations were tones 
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1, 4, and 6 whereas in Nguyễn and Phạm (2014), the only non-adult realization of tone 3 

was tone 2. 

Typical Phonological Patterns for Typically-Developing Vietnamese Children 

The current study was an initial step towards describing typical phonological 

patterns for typically-developing Vietnamese-speaking children, so a comparison cannot 

be made to previous Vietnamese studies. Instead, similarities and differences in 

phonological patterns were 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, English 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). 

Theoretical Implications 

The current study shows that Vietnamese acquisition shared many similarities 

with acquisition of other languages (e.g., English, Cantonese). 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 
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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 phonemes mastery 

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

appropriate speech test designed for the Vietnamese phonology, 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’ 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 
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current study included participants ranging from 2;2 to 5;11 years but the older groups 

had more participants than the younger groups. 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 allophonic 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 
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phoneme accuracy, age of 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. 
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Table 1.  

Consonants and Semivowels Produced in Northern Viet Nam (Adapted from Phạm & 

McLeod, 2016) 

  Bilabi
al 

Labi
o 
dent
al 

Alveol
ar 

Retrofle
x 

Palat
al 

Velar Glott
al 

Initial 
consona
nts 

Plosive  
p   b 

 t ̪h  
t    d 

 
 

 
c 

 
k 

 

Ɂ 

 Nasal m  n  ɲ ŋ  
 Trill   r**      
 Fricative  f   v s    z   x   ɣ h 
 Lateral 

approximant 
 l      

 Affricate   ʦ*     
Final 
consona
nts 

Plosive p      t  c k 
kp 
(labi
o-
velar
) 

 

 Nasal m  n  ɲ ŋ 
ŋm 

(labi
o-
velar
) 

 

 Semivowel** w 
(labio-
velar) 

   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 Female 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 
 Male 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 

Female 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 

 Male 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 Female 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 
 Male 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 

Female 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 

 Male 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 Female 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 
 Male 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 

Female 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 

 Male 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 Female 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 
 Male 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 

Female 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 

 Male 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 Female 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 
 Male 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 
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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 
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 
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/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 

/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          
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/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 

/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 that was 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%) 

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%) 
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/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/ nghe, ngủ, 
ngồi 

3 TOTAL 511 (87.4%) -  -  [n] [tʰ, b, k, m, ɲ, ɣ, h, ʦ] Ø 
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 
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/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 
/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 
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[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. 
opportunities 

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 
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4;0-5;11 497 (95.6%) -  -  - [n, ŋ] Ø 
/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.  
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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) 
Occurrencea % 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 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. 
Note. a  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), fieldwork trip ended, so were not assessed (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/         
 Medial Semivowel         
-u-/-o- /w/         
 Final Semivowels 
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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%.  
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Abstract 

Vietnamese is one of the 20 most commonly spoken languages in the world; however, 

there are no standardised tools to assess Vietnamese children’s speech. This study 

aimed to validate and norm the Vietnamese version of the Intelligibility in Context 

Scale (ICS-VN). Data were collected from parents of 181 children (aged 2;0-5;11) 

living in Ha Noi, Northern Viet Nam. The mean ICS-VN score was 4.43 (out of a 

maximum of 5) indicating that children were “usually” to “always” intelligible; 

however, item-level scores demonstrated significant differences between 

communication partners. Children with parental concerns about speech and language 

had significantly lower mean scores than children without parental concerns. Scores 

also differed by children’s age, parents’ skill level, and mothers’ education level but not 

by sex of child or fathers’ education level. The ICS-VN had good psychometric 

properties indicating it to be a valid tool for use with Vietnamese-speaking children in 

Northern Viet Nam. 

 

Key words: Vietnamese, intelligibility, speech, assessment, Intelligibility in Context 

Scale 
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 Introduction 

Intelligibility is an important component in a comprehensive descriptive 

assessment of children’s speech (McLeod & Baker, 2017) and assessing intelligibility 

plays an essential role in clinical decision-making and management (Miller, 2013). 

Intelligibility can be described as “the degree to which a speaker’s speech signal is 

understood” (Weismer, 2009, p. 569). Intelligibility can be defined into two types: 

signal-dependent intelligibiligy that refers to “the listener being able to retrieve the 

spoken message based solely on the sound signal”; and signal-independent intelligibility 

that refers to the listener’s ability to convey the message “based on not just the 

immediate acoustic signal but on cues and clues from any other verbal (e.g. syntax, 

semantics) or non-verbal sources (e.g. facial expression, gesture, broader contextual 

setting)” (Miller, 2013, p.602). Therefore, assessment of intelligibility requires 

consideration of both types of intelligibility. Intelligibility can be assessed to assist in 

determining the presence of speech sound disorder, the need for intervention, and the 

evaluation of intervention (Baker, 2010; Mullen & Schooling, 2010; Williams, McLeod, 

& McCauley, 2010). There are many methods for assessing intelligibility and the three 

main methods are: single word measures, connected speech measures, and rating scales 

(Kent, Miolo, & Bloedel, 1994). Through conducting a critical review of assessing 

intelligibility in speakers with cleft palate, Whitehill (2002) indicated that the most 

popular measure to assess intelligibility was rating scale; however she described many 

problems with ratings of intelligibility including the reliability and validity of 

intelligibility measures, discrimination between definitions of intelligibility other terms 

such as acceptability and speech proficiency, and consideration of factors that 

influenced intelligibility. The use of rating scales has a number of advantages such as 

offering a quick and easy screening measure, providing a score, and some enable 

assessing intelligibility with different conversational partners. Rating scales used to 
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measure intelligibility include the Intelligibility in Context Scale (ICS, McLeod, 

Harrison, & McCormack, 2012a), the Speech Intelligibility Rating Scale (Allen, 

Nikolopoulos, Dyar, & O’Donoghue, 2001), and the Meaningful Use of Speech Scale 

(MUSS, Robbins & Osberger, 1990). The ICS is the only intelligibility scale that has 

been validated in multiple languages. 

 The Intelligibility in Context Scale (ICS, McLeod et al., 2012a) is a rating scale 

designed for parents to estimate children’s intelligibility when speaking with seven 

different communicative partners: parents, immediate family, extended family, friends, 

acquaintances, teachers, and strangers. Children’s intelligibility is estimated for each 

interlocutor on a 5-point Likert scale from always (5) to never (1). The ICS scores can 

be interpreted to describe children’s intelligibility, to compare the child’s average total 

score with norms for the language spoken by the child (if norms are available), or to 

compare the child’s scores at the beginning and end of intervention. The ICS is 

available online for free from http://www.csu.edu.au/research/multilingual-speech/ics. 

  The ICS was initially validated and normed for English-speaking children in 

Australia (McLeod, Crowe, & Shahaeian, 2015; McLeod, Harrison, & McCormack, 

2012b). The mean ICS score for 803 Australian English-speaking preschoolers was 4.4 

(SD = 0.7) out of total score of 5 (McLeod et al., 2015). Psychometric tests showed 

moderate to high internal consistency between items, high internal reliability and good 

test-retest reliability. There were significant correlations between the ICS mean score 

and severity measures of speech sound disorders: percentage of consonants correct 

(PCC), percentage of vowels correct (PVC), and percentage of phonemes correct (PPC) 

(McLeod et al., 2015). 

 The ICS has been translated into more than 60 languages and has been validated 

and/or tested in Cantonese (Ng, To, & McLeod, 2014), Croatian (Tomić & Mildner, 

2014), Dutch (van der Zee, 2015), Fijian and Fiji Hindi (Hopf, McLeod, & McDonagh, 
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2016), German (Neumann, Rietz, & Stenneken, 2016), Jamaican (Washington, 

McDonald, McLeod, Crowe, & Devonish, 2016), and Slovenian (Kogovšek & Ozbič, 

2013). Across studies, the ICS mean score was between 4 and 5 for typically developing 

children. The ICS has been used with different groups of children (e.g., children who 

are: monolingual, multilingual, or typically developing, and children who have: speech 

sound disorders, cleft palate, or cochlear implants) at different ages but is commonly 

used with children younger than 6 years of age.  

Vietnamese is one of the 20 most commonly spoken languages in the world. 

Vietnamese is the official language of Viet Nam (spoken by approximate 92 million 

people) and is commonly spoken in many predominantly English-speaking countries, 

including Canada, US, UK and Australia. For example, in Canada, Vietnamese is 

spoken by 3.6% of people in Montréal, 4.7% of people in Calgary, 2.6% of people in 

Vancouver, 4.0% of people in Edmonton, and 3.7% of people in Ottawa (Statistics 

Canada, 2012). Furthermore, the government of Viet Nam has implemented The 

National Development Standards for 5-year-old children, Standard 15, item 65 is “to 

speak clearly” and item 70 is “the children’s speech is intelligible to others” (The Viet 

Nam Ministry of Education and Training, 2010). Currently, no standardised tools to 

assess Vietnamese children’s speech and language are available within Viet Nam or 

abroad. Due to the lack of normative data for Vietnamese-speaking children, it is 

challenging to identify young children who meet the National Development Standards 

or who need additional speech and language support. Vietnamese professionals report 

they assess Vietnamese children’s speech production by using informal and time 

consuming measures in preschool settings (The Viet Nam Institute of Educational 

Sciences, 2014). This situation raises the need to have assessments in Vietnamese 

available to speech-language pathologists and educators to assess children’s speech to 

determine who meet the national development standards for school readiness. Although 
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there has been a Vietnamese translated form of the ICS since 2012, it has not been 

validated or normed for Vietnamese-speaking children. 

The current study was designed to test the usefulness of the Vietnamese version 

of the ICS (henceforth ICS-VN) and to determine the psychometric properties of the 

ICS-VN by gathering normative data on intelligibility for Vietnamese-speaking 

preschoolers. We also sought to examine factors that affect children’s ICS-VN score. 

The study provided answers for following specific questions: 

5. Does the ICS-VN demonstrate satisfactory internal consistency, comparable to other 

international studies using the ICS? 

6. Does the ICS-VN demonstrate criterion validity with other measures of speech and 

language status, including a direct assessment measure of speech production? 

7. What are the mean scores for Vietnamese-speaking preschool children on the ICS-

VN? 

8. To what extent do ICS-VN scores for Vietnamese-speaking preschoolers vary by 

child and family demographic characteristics (age, sex, parents’ occupation and 

educational level)? 

 

Method 

Recruitment of Participants  

Two preschools in Ha Noi (the capital city of Viet Nam) were invited and agreed 

to participate in the study. One preschool included children from a wide range of socio-

economic backgrounds and the other preschool predominantly had children with higher 

socioeconomic backgrounds as it was associated with a university. The directors of 

these two preschools were asked to distribute forms (i.e., information letter, a consent 

form, and a questionnaire) to parents of typically developing children aged 2;0-5;11. 

The researcher provided 350 sets of forms to the directors. Parents returned 200 
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questionnaires and 182 consent forms. Questionnaires that were returned without 

consent forms were not used in the research. Data were excluded for one child whose 

parent returned the consent form and questionnaire but did not respond to the ICS-VN 

questions. 

 

Participants 

Children. 

The sample consisted of 181 Vietnamese-speaking preschool children living in 

Ha Noi, Viet Nam. There were approximately equal numbers of males (n = 89, 49.2%) 

and females (n = 92, 50.8%). The age of the children ranged from 2;0 to 5;11 (24 to 71 

months, M = 49.9 months, SD = 12.7). There were more children aged between 3;0 to 

5;11 than children aged 2;0 to 2;11 reflecting the Vietnamese preschool context.  

The ethnicity of the majority of participants was described as Kinh (Vietnamese) 

(n = 175, 96.7%) and a few participants were described by their parents as belonging to 

the Tay (n = 5, 2.8%) and Muong (n = 1, 0.6%) minority ethnic groups. All participants 

spoke Vietnamese and most participants were reported to speak (n =179, 98.9%) and 

listen (n = 171, 94.5%) to the Northern Vietnamese dialect at home. The majority of 

participants had lived in Northern Viet Nam all of their lives. A few participants (n = 3, 

1.6%) lived in Central or Southern Viet Nam or another country for more than a year. 

Although the preschools were asked to invite parents of typically developing 

children to participate in this study, some parents reported concerns about speech, 

language, or other aspects of communication. Parental concerns included: children who 

lisped (n = 14, 7.7%), children having persistent hearing loss (n = 3, 1.7%), cleft lip 

and/or palate (n = 2, 1.1%), and/or developmental delay (n = 5, 2.8%). Peña, Spaulding, 

and Plante (2006) recommended a complete sample should include participants who 

have speech, language and/or other difficulties in order to provide relative rather than 
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absolute interpretation of the test scores in comparison to the mean of general 

population, not in context of normal population. Therefore, in this paper all 181 

participants were included.  

 

Parents. 

Parents of children provided reports on children’s speech intelligibility and 

development. Mothers were the majority of respondents (n = 145, 80.1%). The 

remaining respondents were fathers (n = 34, 18.8%) and grandfathers (n = 2, 1.1%). 

There were 177 mothers (97.8%) and 198 fathers (98.3%) speaking the Northern 

Vietnamese dialect. The majority of mothers and fathers had lived in Northern Viet 

Nam all of their lives. There were 26 (14.3%) mothers and 34 (18.7%) fathers who had 

lived in Central or Southern Viet Nam or another country for more than a year. 

Socio-economic status was determined using the parents’ occupations and 

education level. The parents’ occupation level was classified using the International 

Labour Office International Standard Classification of Occupations (ILO, ISCO-08, 

International Labour Office, 2012). The mothers’ and fathers’ occupations were 

grouped 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). In most cases this was straightforward 

but in some cases the skill level was not easily classified according to the guidelines 

from the ILO. For example, caregivers who wrote “free” (mothers = 4; fathers = 9) were 

classified as skill level 1; caregivers who wrote “business” (mothers = 15; fathers = 27) 

were classified as skill level 2; and caregivers who wrote “teacher” (mothers = 47; 

fathers = 5) were classified as skill level 4, even when the type of teaching was not 

specified. The children’s mothers’ skill level (n = 178) ranged from 1-4 with a mean of 
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2.73 (SD = 1.01). The children’s fathers’ skill level (n = 178) ranged from 1-4 with a 

mean of 2.73 (SD = 0.98). Two mothers and two fathers did not answer this question. 

Occupation information was not applicable for one mother and one father because they 

had died. 

The parents’ highest education level was recorded. Mothers indicated that their 

highest education level was a postgraduate degree (n = 60, 33.1%), bachelor’s degree (n 

= 102, 56.4%), certificate (n = 12, 6.6%), or high school or below (n = 6, 3.3%), and 

one mother did not answer this question. Fathers indicated that their highest education 

level was a postgraduate degree (n = 55, 30.4%), bachelor’s degree (n = 103, 56.9%), 

certificate (n = 13, 7.2%), or high school or below (n = 9, 5.0%) and one father did not 

answer this question. The high level of parental education reflects the importance of 

education for residents of Vietnamese cities. 

 

Instruments 

Intelligibility in Context Scale (ICS). 

The ICS (McLeod et al., 2012a) is a parent-screening questionnaire designed to 

estimate children’s intelligibility. In 2012, translators in a Vietnamese medical 

university translated the ICS into Vietnamese. A professional translation company back 

translated this version. It was used as a learning material in the first and second speech 

pathology training programs (2011 and 2013) in Ho Chi Minh City, Viet Nam and in 

medical and clinical settings by the first and second cohorts of Vietnamese speech 

pathologists (Hoàng, Trà, & Cao, 2014). 

In 2015, the translation was revised by the first author, in consultation with the 

ICS authors, educational colleagues, and parents in Viet Nam so that it was more 

accurate and user-friendly for parents in educational as well as medical settings. For 

example, in the original Vietnamese version, the word for “parent” was the word “bạn”. 
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However, this word more accurately means “friend”, so it was changed to “anh/chị” 

(young adult/parent). Similarly, the word for “the child” was the word “bé”. However, 

this word more accurately means “baby” so was changed to the word “con” (child). The 

revised Vietnamese version of the ICS can be found at the ICS website (McLeod et al., 

2012c). The current study used this revised Vietnamese version of the ICS (henceforth 

ICS-VN) to consider children’s intelligibility in northern Viet Nam. 

 

Parents’ Evaluation of Developmental Status (PEDS). 

The Parents’ Evaluation of Developmental Status (PEDS, Glascoe, 2000) is a 

standardized and validated parent-screening questionnaire used to examine children’s 

global development. The Vietnamese version of the PEDS (Glascoe, 2013) has been 

available and used for the Vietnamese-speaking population in the United States. Given 

permission from the PEDS authors, the existing translated form was revised by the 

current study’s first author in consultation with educational professionals and parents in 

Viet Nam so that the PEDS questions were accurate and user-friendly for the parents 

living in Viet Nam.  

Parents were asked to estimate each child’s developmental status by indicating 

their level of concern on the PEDS questions which included two open ended questions 

and eight closed-ended questions on a 3-point Likert scale. Authors from previous 

studies recommended one PEDS question can be used to describe status of children’s 

speech and language (McLeod et al., 2015; McLeod, Harrison, McAllister, & 

McCormack, 2013); therefore, in the current paper, only parents’ responses to the 

question “Do you have any concerns about how your child talks and make speech 

sounds? no, a little, yes” (Anh/chị có lo lắng về cách con mình nói và phát âm không? 

không, một chút, có) were used. If their parents answered no, the children were 

considered to have typical speech and language.  
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The Vietnamese Speech Assessment (VSA). 

The Vietnamese Speech Assessment (VSA, Phạm, Le, & McLeod, 2016) was 

used to assess participants’ speech. The VSA is a 77-single-word picture-naming task 

that samples Vietnamese consonants, semivowels, vowels, and tones. Content validation 

of the VSA was undertaken to define the test content and evaluate the relevance and 

representativeness of the test items with the target construct (Phạm, McLeod, & Le, 

2016). The VSA has been piloted to examine the relevance of the word list and 

scoresheet and to estimate the time to complete testing (Phạm, McLeod, & Le, 2016). 

Normative sampling is underway. The participants’ percentage of consonants correct 

(PCC) was manually calculated from their responses on the VSA. 

 

Procedure 

Classroom teachers were asked to provide 4-page questionnaires to parents of 

typically developing children in their classes. The questionnaire contained questions 

about children’s language and general development, parental cultural and demographic 

background, and the ICS-VN and the PEDS instruments. Questionnaires were 

completed either at the preschool or at home and were returned to the teachers who gave 

them to the first author. 

A sub-sample of children participated in the next phase of the study, the direct 

assessment of child speech. This sample comprised 112 participants (62.2%). The 

derivation of participants included in the direct assessment phase of the research is set 

out in Figure 1.Those not included were absent on the day of testing, did not provide 

assent, or were younger than 3 years old. Children with parental concerns were 

randomly selected for assessment. 

 



 

265 
 

Insert Figure 1 here 

The first author conducted the direct assessments in a designated room in the 

participants’ preschools. Before administering the VSA speech assessment, hearing and 

oral structure and function assessments were conducted to check for any difficulties the 

participants might have. Participants’ hearing was screened in both ears for frequencies 

most important for speech ranging from 500 to 4000 Hz at 20dB using an MA1 Ultra 

Portable Audiometer fitted with Peltor cups. The testing was adapted to 40dB because 

of the background noise levels at preschool. Four of 112 participants (3.6%) did not 

pass the hearing screen and were referred for further hearing assessment. Participants (n 

= 108) who passed the hearing screening then had their oral structure and function 

required for production of intelligible speech assessed by using the screening oral motor 

assessment based on the 80-item scale from Robbins and Klee (1987). The oral motor 

assessment (OMA) revealed tongue-tie in two participants (n = 2, 1.9%). The VSA was 

conducted for participants (n = 106) who passed the hearing and OMA screening. 

Participants’ responses on the VSA were video and audio recorded. Video and/or audio 

recording was undertaken using a Sony HDR-PJ790VE video camera and Zoom H1 

audio recorder. After the assessment, the first author re-transcribed the VSA using the 

audio recordings for all participants within 6 months of assessment. 

 

Reliability 

Point-to-point reliability of the VSA transcription was conducted for consonants, 

semivowels, vowels, and tones. Intra-rater reliability between the online transcription 

and re-transcription was calculated randomly for 11 participants (10.4% of the sample). 

The agreement for intra-judge phoneme was 97.3% on total of 6,404 items. To 

determine inter-rater reliability, the first author and a Vietnamese speech-language 

pathologist independently transcribed online for 11 participants (10.47% of the sample) 
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and then independently checked the transcription afterwards via audio recordings. The 

item-by-item agreement for inter-rater reliability was 96.1% on total of 6,362 items. 

Both intra-rater and inter-rater reliability indicate an acceptable level of reliability for 

transcription as it reached an agreement level of above 85% (Shriberg & Lof, 1991). 

 

Data Analysis 

Parent ratings on the ICS-VN as well as the raw scores from the other measures 

were analysed using the Statistical Package for Social Sciences version 20.0 computer 

program (SPSS) (IBM, 2011). Both non-parametric and parametric analyses of data 

were used because both ranked and continuous data collected in the measurement level 

(Pallant, 2013). Descriptive statistics were used to determine the frequency of responses 

for each item in the ICS-VN. To demonstrate reliability of the ICS-VN, nonparametric 

correlation Spearman’s rho for item by item inter-correlations and Cronbach’s alpha test 

of internal reliability were calculated to indicate the coherence of the seven items. To 

present normative data, the mean scores were calculated using the whole sample for 

each item on the ICS-VN. Analyses of variance (ANOVAs) and bivariate correlations 

were used to examine the psychometric properties (criterion validity) and the impact of 

age, sex, and parents’ skill level and educational level on parents’ responses.  

 

Results 

Descriptive Statistics for the ICS-VN items 

The participants’ intelligibility was rated on a 5-point Likert scale: always (5), 

usually (4), sometimes (3), rarely (2), or never (1). Overall, the ratings ranged from 1-5 

when speaking with parents, immediate family members, friends, acquaintances, and 

strangers (see Table 1). The ratings ranged from 3-5 when speaking to extended family 

members and teachers. The most common rating for all seven communication partners 



 

267 
 

was always: parents (71.3%), immediate family (60.8%), extended family (51.9%), the 

child’s friends (55.2%), acquaintances (49.2%), the child’s teachers (57.5%), and 

strangers (45.3%). Parents reported sometimes for strangers (17.7%), extended family 

(14.4%), acquaintances (13.3%), the child’s friends (7.2%), the child’s teachers (5.0%), 

immediate family (3.3%) and parents (1.7%). Only a few cases were noted when ratings 

of rarely or never were given for communicative partners.  

Insert Table 1 here 

 

Psychometric Properties of the ICS-VN 

Internal Consistency and Correlation between the Items. 

Bivariate nonparametric correlation analyses (Spearman’s rho) for the 7-item 

ICS-VN showed moderate to high correlations (ranging from rho = .54 to rho = .88, ps 

< .001) between the items (see Table 2). While most correlations are high (>.70), 

moderate correlations were observed between ratings for parents and strangers (rho = 

.54) and parents and child’s friends (rho = .56). Cronbach’s alpha was calculated in 

order to measure the internal consistency of the items (α = .94), indicating high internal 

consistency in responses to the items of the scale. This finding confirmed that the ICS-

VN items could be combined to generate a total score. The mean for this combined 

scale was 4.43 (SD = 0.62). 

Insert Table 2 here 

 

Criterion Validity. 

Criterion validity describes the degree of overlap between two tools that measure 

similar abilities (Gay, 1985). In this study, criterion validity of the ICS-VN was tested 

two ways: (1) by comparing scores for participants identified as having concern about 
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speech and language (PEDS, Glascoe, 2013) and (2) by participants’ PCC scores on the 

VSA (Phạm, Le, et al., 2016). 

 

Parents’ Evaluation of Developmental Status (PEDS). 

The mean ICS-VN scores were compared with the level of parental concern 

about talking and making speech sounds (n = 181). The mean ICS-VN scores for three 

groups of participants were as follows: no concern (M = 4.63, SD = 0.67), a little 

concern (M = 4.29, SD = 0.67), and yes (have) concern (M = 3.96, SD = 0.70). ANOVA 

tests were conducted to test for linearity, and to test post-hoc comparisons between the 

groups. Results showed there was a significant linear relationship for parents’ responses 

on the ICS-VN based on PEDS categories of parental concern (F (1,178) = 23.09, p < 

.001), as well as significant differences between groups (F (2,178) = 12.68; p = .000). 

Post-hoc comparisons showed that there was a significant difference on the ICS-VN 

mean score between the group of participants with no concern and the groups with a 

little concern (p = .03) or concern (p < .001), but there was no difference between 

groups of participants having a little concern and having concern. 

 

Vietnamese Speech Assessment (VSA). 

The VSA was used to assess speech of 106 participants, made up of 66 children 

whose parents had no concern, 33 whose parents had a little concern and 7 whose 

parents had concern about speech and language (see Figure 1). In the current study, 

participants’ PCC was calculated from the VSA (M = 86.52, SD = 10.12).  

 The correlation between the ICS-VN mean scores and PCC was tested by using 

bivariate correlation analyses (Pearson’s r). The bivariate correlation between the ICS-

VN mean scores and PCC was (r = .42, p < .01) indicating that parents’ responses of 
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intelligibility on the ICS-VN was positively correlated with the participants’ speech 

accuracy.  

 

Normative Data 

Average ratings (means and standard deviations) were calculated for the 

participants’ intelligibility with each communication partner. The ICS-VN mean 

average total score for the 181 participants was 4.43 (SD = 0.62). The mean scores for 

each partner ranged from M = 4.66 (SD =0.63) to M = 4.21 (SD = 0.87) (see Table 3). 

Repeated measure ANOVAs with Greenhouse-Geisser correction was conducted to test 

for mean differences among the different communication partners (F (1, 179) = 

9076.11, p <.01, ηp
2 = .981). Pairwise comparisons using Bonferroni correction showed 

that parents’ ratings of participants’ intelligibility was the highest with themselves (M = 

4.66) compared with all other partners: immediate family members (M = 4.53), teachers 

(M = 4.53), friends (M = 4.43), extended family members (M = 4.38), acquaintances (M 

= 4.30), and strangers (M = 4.21). Among these communicative partners, there was no 

difference between immediate family and teachers and friends. Other pair-wise 

comparisons are presented in Table 3.  

Insert Table 3 here 

 

Impact of Demographic Variables 

Three demographic variables were considered to determine their effect on the 

ICS-VN scores (n = 181): participants’ age and sex, and parents’ skill level and 

education level. 

 

Age and Sex. 
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Pearson’s correlation was used to examine the correlation between the ICS-VN 

mean score and the participants’ age. A weak positive correlation was found (r = .26, p 

< 0.01), indicating that as children got older their scores for intelligibility increased. 

Next, the ICS-VN scores for males (M = 4.53, SD = 0.66) and females (M = 4.51, SD = 

0.58) were examined using a t-test comparison of means. There were no significant 

differences between the participants’ mean scores based on their sex (t = 0.281, ns). To 

further test sex and age differences, a 2-factor analysis of variance (ANOVA) was run 

(sex*age groups). The participants’ 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; 5;6-5;11. Results showed a marginal effect for age group (F = 1.98, p = .06), no 

effect for sex, and no interaction effect (see Table 4). 

 Insert Table 4 here 

 

Parents’ Skill and Education Level. 

A one-way ANOVA was used to test the differences between the parents’ skill 

level and the participants’ ICS-VN mean score and between the parents’ education level 

and the participants’ ICS-VN mean score for the 181 participants. Results are presented 

in Table 5. There were significant differences between the participants’ ICS-VN mean 

score and the parents’ skill level: for mothers (F (3, 175) = 5.17, p = .002) and for 

fathers (F (3, 175) = 5.63, p = .001). There were also significant differences between the 

participants’ ICS-VN mean score and the education level for mothers (F (2, 178) = 3.96, 

p = .02) but not for fathers (F (2, 178) = 1.49, p = .23). These results showed that the 

mean ICS-VN scores were higher for participants whose parents had a higher skill level 

and participants whose mothers had a higher educational level. 

Insert Table 5 here 

 



 

271 
 

Discussion 

The ICS-VN was completed by 181 parents of Vietnamese-speaking children 

aged 2;0 to 5;11. The overall mean ICS-VN score and item-level scores for each 

communicative partner were similar to scores achieved by Australian-English speaking 

children (see Table 3; McLeod et al., 2015). For example, overall ICS mean score was 

4.43 (SD = 0.62) for Vietnamese and 4.4 (SD = 0.7) for Australian children. The 

children’s intelligibility with different communicative partners was similar to findings 

from other studies: intelligibility was the highest with parents, then immediate family 

members, teachers, friends, extended family members, acquaintances, and strangers. 

This current study used bivariate correlations to examine the validity of the ICS-

VN. The ICS-VN mean scores were compared to socio-demographic variables 

including age, sex, parents’ skill and parents’ educational level. Result indicated a 

significant but weak impact of age on the ICS-VN score (r = .26). The intelligibility 

scores were higher when children got older. The finding is consistent with that in other 

previous ICS studies (Neumann et al., 2016; Tomić & Mildner, 2014). Nevertheless, 

McLeod et al. (2015) found that Australian preschool children aged 5;0-5;5 had lower 

ICS score than for younger age groups. They indicated this may be due to the 

educational policy allowing parent-choice regarding the age of school entry, suggesting 

children who were less intelligible may be attending preschool for an additional year. 

Hopf et al. (2016) also reported no influence of age on ICS score for primary school 

students in Fiji. 

In the present study, there were no significant differences on the ICS-VN score 

between female and male participants. This result was similar to previous ICS studies 

except for one different result found in McLeod et al. (2015) that the ICS ratings for 

females were higher than for males. Regarding family demographic factors, the current 

study indicated a significant influence of parents’ skill level and mothers’ educational 
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level but not for fathers’ educational level on the ICS-VN score. The higher the parents’ 

skill level and higher the mothers’ educational level, the better their children’s 

intelligibility ratings. The finding was similar to what Neumann et al. (2016) found with 

German children, presenting a significant but low impact of family social class on ICS 

scores. Most other ICS studies did not show socio-demographic influences on ICS 

scores (e.g., Hopf et al., 2016; McLeod et al., 2015).  

The current study provided evidence that the ICS-VN is a valid tool to assess 

intelligibility of  Vietnamese-speaking children in Northern Viet Nam. The results 

demonstrated high internal reliability between items (α = 0.94) and moderate to high 

correlations between items (range r = .54 to r = .80, ps < .001). There was a significant 

difference in ICS-VN scores between participants identified as typically developing 

compared with participants whose parents had concerns about their speech and language 

and with the measure of participants’ speech (PCC). Parents rated their child’s 

intelligibility on the ICS-VN and also filled the PEDS to indicate their concerns about 

their children’s speech and language. The significant differences on the ICS-VN mean 

score between the group of participants with no parental concern and the groups of 

participants with a little parental concern and having parental concern showed the 

consistency of parents’ responses in these both measures. Previous studies (McLeod et 

al., 2015; McLeod, Harrison, McAllister, & McCormack, 2013) recommended using 

one PEDS question “Do you have any concerns about how your child talks and make 

speech sounds? no, a little, yes” (Anh/chị có lo lắng về cách con mình nói và phát âm 

không? không, một chút, có) to describe children’s speech and language status. A 

similar finding was also reported in McLeod et al. (2015) that only parental concern 

about talking and speech sounds was a significant predictor of children’s ICS-VN score. 

Currently there are limited standardised speech and language assessment tools in 

Vietnamese, and the status of children’s speech and language is mainly based on reports 
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from parents and/or teachers, not from direct testing. The current study indicates that 

parental concern about talking and making speech sounds appears to be reliably 

correlated with intelligibility ratings of Vietnamese-speaking children. Additionally, the 

criterion validity of the ICS-VN was considered by undertaking bivariate correlations 

between the ICS-VN score and the PCC score from the VSA. PCC is considered a 

measure of signal dependent intelligibility (Miller, 2013). The use of PCC was similar 

to previous ICS validation studies in other languages (e.g., Hopf et al., 2016; McLeod et 

al., 2015; McLeod et al., 2012b; Neumann et al., 2016; Ng et al., 2014; Washington et 

al., 2016). 

The results for internal consistency and psychometric properties of the ICS-VN 

shared many similarities with other studies using the ICS (see Tables 3 and 6; McLeod 

et al., 2015; McLeod et al., 2012b; Neumann et al., 2016; Ng et al., 2014; Washington et 

al., 2016). For example, internal consistency in parents’ responses to the items of the 

ICS was α = .93 in McLeod et al. (2012a), α = .94 in McLeod et al. (2015), and α =.91 

in Washington et al. (2015). The construct validity of the ICS-VN demonstrated 

moderate to high correlations, similar to other studies using the ICS (see Table 6). 

Similarly, the criterion validity between the ICS-VN and PCC was comparable to other 

studies using the ICS (see Table 6). 

Insert Table 6 here 

 

Limitations 

The current study was undertaken in two preschools in Ha Noi, the capital city 

of Viet Nam. Parents’ educational level was high, but this is reflective of the higher 

educational attainment of residents of Ha Noi. Another limitation of the study was that 

direct assessment using the VSA was predominantly undertaken for children whose 

parents were not concerned about their speech and language, so the sensitivity and 
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specificity findings are based on parents’ and teachers’ report of concern, not from 

direct assessment. Furthermore, although the sample in the current study included a 

broad age range of preschoolers (from 2;0 to 5;11 years), there were more children in 

the older groups than the younger groups who participated. However, the different 

proportions of children in different age groups are reasonably representative of children 

at preschool settings in Viet Nam. 

 

Clinical Implications and Future Directions 

The findings of the current study indicate that the ICS-VN may provide a valid 

description and screener of Vietnamese-speaking children’s intelligibility in Northern 

Viet Nam. Since there are differences between the pronunciation of Vietnamese in 

Northern, Central, and Southern Viet Nam (Phạm & McLeod, 2016) there is a need for 

replication for this study within other regions. It would also be useful conduct research 

into the validity and norming of the ICS-VN with more participants within younger age 

groups. 

 

Conclusion 

The current study gathered normative data on intelligibility for Vietnamese-speaking 

preschoolers using the ICS-VN. The ICS-VN demonstrated satisfactory internal 

consistency and was comparable to other international studies using the ICS. The ICS-

VN demonstrated criterion validity with measures of speech and language status 

including parents’ reported concern on the PEDS and PCC on direct assessment using 

the VSA. Factors significantly affecting the ICS-VN scores included age, parents’ skill 

level, and mothers’ educational level. There were no significant effects from children’s 

sex or fathers’ educational level. The ICS-VN appears to be a valid tool to describe 

Vietnamese-speaking children’s intelligibility in Northern Viet Nam. 
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Table 1. 

Distribution of Parent Responses for the 7-Item Intelligibility in Context Scale (n = 181) 

Question Range Always 

(5) 

 Usually 

(4) 

 Sometimes 

(3) 

 Rarely 

(2) 

 Never 

(1) 

 

  n % n % n % n % n % 

1. Do you understand your child? 1-5 129 71.3 47 26.0 3 1.7 0 0.0 2 1.1 

2. Do immediate members of your 

family understand your child? 

1-5 110 60.8 62 34.3 6 3.3 1 0.6 2 1.1 

3. Do extended members of your 

family understand your child? 

3-5 94 51.9 61 33.7 26 14.4 0 0.0 0 0.0 

4. Do your child’s friends 

understand your child? 

1-5 100 55.2 64 35.4 13 7.2 2 1.1 2 1.1 

5. Do other acquaintances 

understand your child? 

1-5 89 49.2 63 34.8 24 13.3 4 2.2 1 0.6 

6. Do your child’s teachers 

understand your child? 

3-5 104 57.5 67 37.0 9 5.0 0 0.0 0 0.0 

7. Do strangers understand your 

child? 

1-5 82 45.3 62 34.3 32 17.7 3 1.7 2 1.1 
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Table 2.  

Correlations Between the Seven Items on the Intelligibility in Context Scale (n = 181) 

 1.  

Parent  

2.  

Immediate 

family 

3.  

Extended 

family 

4.  

Child’s 

friends 

5. 

Acquaintances 

6.  

Teachers 

7.  

Strangers 

1. Parent -       

2. Immediate 

family 
.76** -      

3. Extended 

family 
.62** .74** -     

4. Child’s 

friends 
.56** .66** .73** -    

5. 

Acquaintances 
.61** .71** .84** .79** -   

6. Teachers .68** .73** .74** .73** .72** -  

7. Strangers .54** .66** .86** .75** .88** .77** - 

Note. **p < .01 (2-tailed) 
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Table 3. 

The ICS Mean Score and Mean Score Differences 

Item Vietnamese (n = 181)  English (n = 803) 
(McLeod et al., 2015) 

 Mean 
score 
(SD) 

Comparison of 
means for each 
item 

 Mean score (SD) 

1. Parent 4.66 (0.63) 1 > 2, 3, 4, 5, 6, 7  4.7 (0.5) 

2. Immediate 

family 

4.53 (0.70) 2 > 3, 5, 7  4.5 (0.6) 

3. Extended family 4.38 (0.72) 3 < 6 and 3 > 7  4.3 (0.8) 

4. Child’s friends 4.43 (0.77) 4 > 3, 5, 7  4.4 (0.8) 

5. Acquaintances 4.30 (0.82) 5 < 6  4.2 (0.8) 

6. Teachers 4.53 (0.59) 6 > 3, 5, 7  4.4 (0.7) 

7. Strangers 4.21 (0.87) 7 < 1, 2, 3, 4, 5, 6  4.0 (1.0) 

Total ICS Score 31.01 (4.37)   30.5 (4.6) 

Overall Mean 

ICS 

4.43 (0.62)   4.4 (0.7) 

 
Note. Mean scores were generated from responses on a 5 point scale where 1 = never, 2 
= rarely, 3 = sometimes, 4 = usually, 5 = always (McLeod et al., 2012a)  
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Table 4. 

Mean and Standard Deviations for the Intelligibility in Context Scale by Sex and Age (n 

= 181) 

Age range Sex n Mean 

(range 1-

5) 

SD 

2;0-2;5 Male 8 3.95 0.84 

 Female 5 3.97 0.75 

 Total 13 3.96 0.77 

2;6-2;11 Male 6 4.05 0.95 

 Female 5 4.37 0.59 

 Total 11 4.19 0.79 

3;0-3;5 Male 17 4.08 0.55 

 Female 15 4.32 0.55 

 Total 32 4.19 0.56 

3;6-3;11 Male 10 4.46 0.46 

 Female 12 4.45 0.51 

 Total 22 4.45 0.47 

4;0-4;5 Male 9 4.44 0.52 

 Female 14 4.43 0.82 

 Total 23 4.43 0.71 

4;6-4;11 Male 17 4.47 0.60 

 Female 17 4.70 0.40 

 Total 34 4.58 0.51 

5;0-5;5 Male 13 4.73 0.43 

 Female 10 4.57 0.54 

 Total 23 4.66 0.48 

5;6-5;11 Male 9 4.44 0.89 

 Female 14 4.82 0.36 

 Total 23 4.68 0.63 

TOTAL Male 89 4.35 0.66 

 Female 92 4.51 0.58 

 Total 181 4.43 0.62 
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Note. Mean scores were generated from responses on a 5 point scale where 1 = never, 2 
= rarely, 3 = sometimes, 4 = usually, 5 = always (McLeod et al., 2012a). 
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Table 5. 

Comparisons between the Mean ICS Scores and Parents’ Educational Levels and Skill 

Levels (n = 181) 

  Mothers  Fathers 
  n ICS Mean 

(SD) 
df 
 

Sig  n ICS Mean 
(SD) 

df 
 

Sig. 

Parents’ 
Educational 
Levels 

   
(2, 178) 
3.956 

.021  
  

(2, 178) 
1.486 

.229 

Certificate or 
below  19 4.06 

(1.36) 

   
23 4.22 

(1.22) 

  

Bachelor 
university or 
college 
degree 

 102 4.52 
(0.53) 

   

103 4.48 
(0.59) 

  

Postgraduate 
degree  60 4.35 

(0.61) 
   55 4.37 

(0.57) 
  

Total  181 4.42 
(0.70) 

   181 4.42 
(0.70) 

  

Parents’ 
Skill Levels    (3, 175) 

5.169 
.002    (3, 175) 

5.627 
.001 
 

Skill level 1  11 3.64 
(1.61) 

   12 3.80 
(1.55) 

  

Skill level 2  92 4.47 
(0.56) 

   82 4.43 
(0.57) 

  

Skill level 3  12 4.40 
(0.52) 

   29 4.27 
(0.70) 

  

Skill level 4  64 4.46 
(0.60) 

   56 4.62 
(0.45) 

  

Total  179 4.41 
(0.70) 

   179 4.42 
(0.70) 
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Table 6. 

Comparisons of psychometric properties of the ICS between studies 

 Mean ICS 

score (SD): 

Typical 

Mean ICS 

score (SD): 

Atypical* 

Internal 

reliability 

Construct validity Criterion validity 

Vietnamese 

(n = 181) 

4.63 (0.67) 

 

3.96 (0.70) 

 

α = .94 range r = .51 to r = .85, 

ps < .001 

PCC (r = .42, p < .01) 

English 

(n = 803) 

(McLeod et al., 2015) 

4.6  

 

3.9 

 

α = .94 range r = .54 to r = .80, 

ps < .001 

PCC (r = .24, p < .001) 

PVC (r = .30, p < .001) 

PPC (r = .30, p < .001) 

English 

(n = 120) 

(McLeod et al., 2012) 

4.69 (0.51) 

 

3.85 (0.49) 

 

α = .93  range r = .48 to r = .86, 

ps < .001 

PCC (r = .54, p < .01) 

PVC (r =.36, p < .01) 

PPC (r = .54, p < .01) 

Cantonese 

(n = 72) 

(Ng et al., 2014) 

4.56 (0.48) 

 

4.14 (0.65) 

 

- range r = .56 to r = .89, 

ps < .001 

PICC (r = .41, p < .001) 

Atypical speech errors 

(r = -.41, p < .001) 

English/Jamaican-Creole 

(n = 98) 

(Washington et al., 

2015) 

4.43 

(.63)/4.50 

(.56) 

 

 α = .91 range r = .42 to r = .81, 

ps < .001 

PCC (r = .39, p < .001) 

PVC (r = .28, p = .005) 

PPC (r = .39, p < .001) 

German 

(n = 181) 

4.49 (0.47) 3.97 (0.63) α = .94 range r = .71 to r = .93 

ps < .001 

PCC (r = .42, p < .001) 

PVC (r = .62, p < .001) 
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(Neumann, Rietz, & 

Stenneken, 2016) 

PPC (r = .47, p < .001) 

Note. PCC = percentage of consonants correct, PVC = percentage of vowels correct, PPC = percentage of phonemes correct, PICC = 
percentage of initial consonants correct. *Children with parental concern/ speech sound disorder. 
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Figure 1. Participant recruitment diagram. Participants in shaded boxes were included 
in the current study. 
Note. ICS-VN = Intelligibility in Context Scale: Vietnamese, PEDS = Parents’ 
Evaluation of Development Status, OMA = Oromotor assessment, VSA = Vietnamese 
Speech Assessment, WNL = within normal limits 
*Not assessed due to being absent, not providing assent, or being younger than 3 years 
old.  
** Children with parental concerns were randomly selected for assessment. 
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Chapter 9 

Conclusions and Contributions of this Doctoral Research 

 
This doctoral research sought to describe Northern Vietnamese-speaking 

children’s acquisition of consonants, semivowels, vowels, and tones. This final chapter 

highlights the main points presented in Chapter 1 to Chapter 8 by providing an overall 

summary and describing the unique contributions of this doctoral research and key 

contributions in reference to the individual research aims. The chapter also addresses 

key contributions of this doctoral research to literature and theories, and its implications 

for policy and practice. Limitations, directions for future research, as well as the impact 

of this doctoral research are described before concluding with the final summary of the 

whole thesis. 

Summary and Unique Contribution of this Doctoral Research 

Children’s speech acquisition has been investigated extensively across many 

languages and countries. Many of studies have focused on English; however, recently 

there has been an increase in recognition of studies of speech acquisition in languages 

other than English including tone languages (e.g., Cantonese) (see McLeod & Crowe, 

2018). In speech-language pathology, knowledge and understanding of children’s 

speech acquisition is of great importance for making clinical decisions in all service 

phases (Dodd, Holm, Hua, & Crosbie, 2003; McLeod & Baker, 2017). Children’s 

speech acquisition data assist in the classification/diagnosis of children who have 

typically developing speech and those who do not (Davis, 2007; Dodd et al., 2003), 

determination of the type and the severity of children’s disorder (Waring & Knight, 

2013), and identification of whether children may require speech intervention services 

or not (Broomfield & Dodd, 2004). Children’s speech acquisition data also allow for 

comparison of speech sounds acquired by children across a range of typologies within a 

specific language, between languages, between children who are typically developing 
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and those who have speech sound disorders, and between monolingual and multilingual 

children. For example, McLeod and Crowe (2018) investigated consonant acquisition in 

27 languages through a cross-linguistic review of over 60 studies to examine universal 

trends, the idea initially introduced by Jakobson (1968), as well as to view language-

specific variations in children’s speech acquisition across languages (cf. Hua & Dodd, 

2006; McLeod, 2007). 

Vietnamese is one of the most common languages in the world, spoken by 

approximately 92 million people in Viet Nam and about four million people of 

Vietnamese descent living in other countries. The Vietnamese government’s 

Developmental Standards are applied to all children in Viet Nam, and Standard 15 

states that 5-year-old children should “Nói rõ ràng” (To speak clearly) in Item 65 and 

“Kể về một sự việc, hiện tượng nào đó để người khác hiểu được” (To narrate an event 

or a fact intelligibly to others) in Item 70 (Viet Nam Ministry of Education and 

Training, 2010). Notably little is known about Vietnamese children’s speech acquisition 

(Hwa-Froelich, Hodson, & Edwards, 2002; Tang & Barlow, 2006). No standardised 

speech assessment tools for Vietnamese are available (McLeod & Verdon, 2014). 

Additionally, the speech-pathology profession is emerging in Viet Nam and there have 

been calls for the development of culturally and linguistically appropriate norms and 

resources (e.g., assessment tools) to inform practice and legitimate the profession 

(Atherton, Davidson, & McAllister, 2017). Studying Northern Vietnamese-speaking 

children’s speech acquisition was thereby motivated as the over-arching aim of this 

doctoral research in order to fill the current knowledge gap. 

Different research methods and activities were applied through two parts 

spanning nine chapters including five individual papers within this doctoral research. 

These research methods and activities included literature reviews, participant 

recruitment, screening and direct assessment, data entry and storage, comprehensive 
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speech analysis, and statistical analyses and interpretation. Five research aims were 

addressed towards achieving the over-arching research aim that has provided emerging 

evidence regarding Northern Vietnamese-speaking children’s acquisition of consonants, 

semivowels, vowels, and tones and intelligibility. In alignment with achievement of the 

five research aims, the four stages proposed in the Communication Capacity Research 

program for the development of communication specialist services in Majority World 

countries (Hopf, 2018) and all components of the International Classification of 

Functioning, Disability, and Health-Children and Youth version (ICF-CY, World 

Health Organization, 2007) were addressed within this doctoral research (Table VI). 

Synopsis of this Doctoral Research (revisited) 

This doctoral research contained two parts and was presented in nine chapters, 

five of which were publications (one encyclopaedia entry and four journal articles). Part 

1 consisted of four chapters including Papers 1 and 2, and Part 2 consisted of five 

chapters including Papers 3, 4, and 5. 

Part 1. Vietnamese language and context. 

The first chapter of this doctoral research provided a general introduction 

followed by the research aims. The synopsis described this doctoral research’s structure 

to orient readers to the whole doctoral research. A description of the theoretical 

framework and the research methodology employed within this doctoral research was 

presented. 

Chapter 2 (Paper 1) was a published journal article that provided a 

comprehensive literature review of variations of consonants, semivowels, vowels, and 

tones in the Northern Vietnamese dialect in comparison with the Standard, Central, and 

Southern Vietnamese dialects. The information presented in Chapter 2 provided a 

foundation for consideration of Vietnamese phonemes included in the speech 

assessment and speech analysis for Part 2 of this doctoral research. 



 

293 
 

Table VI. 

Summary of Research Aims, Stages in the Communication Capacity Research Program, and the ICF-CY Components Addressed 

Chapter Research aim addressed or 
chapter title 

Paper Communication Capacity 
Research’s stages addressed 

ICF-CY components 
addressed 

 1 Introduction and orientation to 
this doctoral research 

- Stage 1 “gathering knowledge 
from policy and literature” and 
Stage 2 “gathering knowledge 
from the community”. 

All ICF-CY components 

Pa
rt 

O
ne

. V
ie

tn
am

es
e 

la
ng

ua
ge

 a
nd

 
co

nt
ex

t 

2 Aim 1: To identify the 
consonants, semivowels, 
vowels/diphthongs, and tones 
of the Northern dialect 
compared with the Standard, 
Central, and Southern dialects 
of Vietnamese. 

Paper 1: Consonants, 
vowels, and tones across 
Vietnamese dialects 
(Phạm & McLeod, 
2016). 

Stage 1 “gathering knowledge 
from policy and literature” and 
Stage 2 “gathering knowledge 
from the community”. 

Body Functions and 
Environmental Factors 

3 Aim 2: To present an overview 
of tone languages. 

Paper 2: Tone languages 
and communication 
disorders (Phạm & 
McLeod, 2017, in press) 

Stage 1 “gathering knowledge 
from policy and literature” 

Body Functions, 
Environmental and 
Personal Factors 

4 The Vietnamese context: 
Education and Speech-
language pathology. 

- Stage 1 “gathering knowledge 
from policy and literature” and 
Stage 2 “gathering knowledge 
from the community”. 

Environmental Factors 
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Pa
rt 

Tw
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ie
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e 
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pe

ec
h 
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5 Children’s speech acquisition: 
Definitions, theories and 
methodological considerations. 

- Stage 1 “gathering 
knowledge from policy and 
literature” and 
Stage 2 “gathering 
knowledge from the 
community”. 

Environmental 
Factors 

6 Aim 3: To develop a speech 
assessment to elicit speech 
samples from Vietnamese-
speaking children. 

Paper 3: Development of the 
Vietnamese Speech 
Assessment (Phạm, McLeod, 
et al., 2016) 

Stage 4 “developing 
culturally and linguistically 
appropriate resources and 
assessments” 

Body Functions 
and Environmental 
Factors 

7 Aim 4: To investigate 
children’s acquisition of 
Northern Vietnamese 
phonemes (speech accuracy, 
phoneme acquisition, non-
adult realisations, and 
phonological patterns). 

Paper 4: Vietnamese-speaking 
children’s acquisition of 
consonants, semivowels, 
vowels, and tones in Northern 
Viet Nam (Phạm & McLeod, 
2017) 

Stage 3 “understanding 
speech, language, and 
literacy use and proficiency” 

Body Functions, 
Body Structures, 
Environmental and 
Personal Factors 

8 Aim 5: To investigate Northern 
Vietnamese-speaking 
children’s intelligibility. 

Paper 5: Validation and 
norming of the Intelligibility 
in Context Scale in Northern 
Viet Nam (Phạm et al., 2017). 

Stage 3 “understanding 
speech, language, and 
literacy use and proficiency” 
and 
Stage 4 “developing 
culturally and linguistically 
appropriate resources and 
assessments” 

All ICF-CY 
components 

 9 Conclusions and contributions 
of this doctoral research 

- Stage 1 “gathering 
knowledge from policy and 
literature” and 
Stage 2 “gathering 
knowledge from the 
community”. 

All ICF-CY 
components 
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Chapter 3 was embedded within an encyclopaedia entry (Paper 2) and provided 

an overview about tone languages in association with communication disorders. The 

broad information presented in Chapter 3 supported the clinical value of Vietnamese 

tones in studying speech acquisition of Northern Vietnamese-speaking children. 

Chapter 4 provided an introduction to the Vietnamese context regarding the 

educational system and speech-language pathology profession. This chapter also 

outlined the Vietnamese government’s Developmental Standards for 5-year-old children 

and described six standards comprising 30 items regarding language and 

communication development. In reviewing the Developmental Standards for 5-year-old 

children, it was evident that there was a pressing need for finer-grained data to assist 

with the enactment and understanding of the Developmental Standards for Standard 15 

“The child uses speech to communicate”. Information presented in Part 1 of this 

doctoral research laid the foundation regarding the Vietnamese context and speech 

sound system for study of Vietnamese-speaking children’s speech acquisition that was 

described in Part 2. 

Part 2. Vietnamese children’s speech acquisition. 

Chapter 5, beginning Part 2 of this doctoral research, provided information about 

definitions, theories, and methodological considerations for studying speech acquisition. 

Within this chapter, each section was described theoretically then clinical applications 

were transferred to the current doctoral research. An introduction of typical speech 

acquisition was presented including definitions of typical speech acquisition and 

reasons to examine children’s typical speech acquisition. Chapter 5 overviewed a 

number of phonological theories to provide a multi-faceted perspective on children’s 

speech acquisition including the Emergence Approach (Davis & Bedore, 2013) that was 

used as the speech acquisition theory underpinning of this doctoral research. Chapter 5 

also outlined methodological considerations including research designs for studying 
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speech acquisition, and speech acquisition measurement protocols for cross-sectional 

studies. 

Chapter 6 (Paper 3) provided the conceptualisation and operationalisation of the 

Vietnamese Speech Assessment (VSA, Phạm, Le, & McLeod, 2016). The VSA was 

developed as a part of this doctoral research to elicit speech samples for data collection 

for Chapters 7 and 8 that contained the main results of the thesis. 

Chapter 7 (Paper 4) presented an analysis of speech samples collected from 195 

typically-developing children from preschools in Ha Noi and Hai Phong, Northern Viet 

Nam (Phạm & McLeod, 2017). These speech samples were used to analyse productions 

of consonants, semivowels, vowels, and tones to report children’s phoneme acquisition, 

non-adult realisations, and common phonological patterns. 

Chapter 8 (Paper 5) used responses collected from 181 parents who completed 

the ICS-VN (McLeod et al., 2012b) to examine Northern Vietnamese-speaking 

children’s intelligibility. This chapter also reported information regarding validation of 

the ICS-VN to showcase it was a valid parent-report screening tool for the use with 

Northern Vietnamese-speaking children (Phạm et al., 2017). 

This chapter is the final chapter of the doctoral research summarising the new 

knowledge about Vietnamese children’s speech acquisition and the key contributions of 

this doctoral research associated with the research aims. This chapter also highlights the 

contributions to literature and theory, and the implications for policy and practice, 

summarises the limitations, recommends directions for future research, and reveals the 

impact of this doctoral research to date.  

Key Contributions of this Doctoral Research 

This doctoral research has made five key contributions about Northern 

Vietnamese-speaking children’s speech acquisition that have wide applicability to 

understanding of the Developmental Standards for 5-year-old children and the field of 
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speech-language pathology. These five key contributions are documented in reference 

to each of the research aims. 

Aim 1: To identify the consonants, semivowels, vowels/diphthongs, and 

tones of the Northern dialect compared with the Standard, Central, and Southern 

dialects of Vietnamese (Paper 1) 

A comprehensive description of consonants, semivowels, vowels/diphthongs, 

and tones pronounced between Northern Vietnamese dialect and other Vietnamese 

dialects (i.e., Standard, Central, and Southern) was presented in Chapter 3 (Paper 1). 

The findings were drawn from reviewing literature, most of which was written in 

Vietnamese and published in Viet Nam. Consonants (including syllable-initial and 

syllable-final consonants), semivowels, vowels, and tones pronounced in Northern 

Vietnamese were compared with Standard, Central, and Southern Vietnamese. There 

are a number of shared phonemes between Northern Vietnamese and the other 

Vietnamese dialects. Variations occurred regarding the number and type of initial 

consonants, final consonants, semivowels, vowels, and tones. For example, the number 

of the initial consonants in Northern Vietnamese is 20; whereas, there are 23 in 

Standard Vietnamese and Central Vietnamese and 21 in Southern Vietnamese. The 

number of final consonants in Northern Vietnamese is 10; whereas, there are 6 in 

Standard Vietnamese, and 8 in Southern Vietnamese. There are six tones in Northern 

Vietnamese, similar to Standard Vietnamese; whereas, there are five tones in Central 

and Southern Vietnamese. 

Aim 2: To present an overview of tone languages (Paper 2). 

Vietnamese is a tone language and the Vietnamese tones are a compulsory 

component of syllables that contrast word meaning. In studying speech acquisition, 

tones are considered as a parameter used in relational and prosodic analyses (McLeod, 

2010). Chapter 4 (Paper 2) was written to assist with the broad understanding of lexical 
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tones associated with communication disorders across tone languages. This overview 

addressed key points regarding the definition of tones, examples of tone languages, 

transcription of tones using the International Phonetic Alphabet and other systems, 

children’s acquisition of tones, the impact of communication disorders on tone 

perception and production, and assessment and intervention of tones. It provided 

understanding for the implementation of an analysis of children’s acquisition of 

Vietnamese tones targeted in research aims 3, 4, and 5 of this doctoral research. 

Aim 3: To develop a speech assessment to elicit speech samples from 

Vietnamese-speaking children (Paper 3) 

A speech assessment, the Vietnamese Speech Assessment (VSA, Phạm, Le, & 

McLeod, 2016), that can be used to elicit speech samples from Vietnamese-speaking 

children was developed as part of this doctoral research and was described in Chapter 6 

(Paper 3). The VSA is a single-word picture-naming task including a total of 77 single 

words (75 monosyllabic and two disyllabic words) that represents all possible 

Vietnamese consonants, semivowels, vowels, and tones. The VSA was conceptualised 

to enable elicitation of all Vietnamese phonemes across the Vietnamese dialects 

including Northern Vietnamese. Content validity and a pilot study were completed 

resulting in a research version that consists of a stimuli book and a scoresheet. The 

VSA’s stimuli book includes 77 colourful drawings and a 4-step prompt hierarchy for 

elicitation of each target word attached in the back page of the individual drawings. 

Expected responses, including dialectal variants transcribed using the International 

Phonetic Alphabet, were also provided on the back page of each drawing in the stimuli 

book. Analysing dialectal variants was an innovative feature of this doctoral research, 

and can be applied to other languages with significant dialectal variants. The VSA’s 

scoresheet comprises a number of columns including: (1) the target phonemes listed in 

the order of the Vietnamese initial consonants according to the International Phonetic 
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Alphabet, (2) target words written orthographically, (3) transcription of all possibly 

acceptable pronunciations of each target word in Standard, Northern, Central, and 

Southern Vietnamese, (4) space for children’s actual productions to be transcribed 

online or re-transcribed, and (5) scoring parameters such as numbers of correct 

phonemes and phonological patterns (see Appendix N). The creation of the VSA 

demonstrated how to begin the development of a standardised assessment in answer to 

calls for culturally and linguistically appropriate resources in Majority World countries 

(cf. Hopf, 2018). The authorship of the VSA also illustrated knowledge exchange 

between Majority and Minority World countries to respond to the issues raised in 

communication specialist services in Majority World countries (cf. Cheng, 2013). The 

research version of the VSA was used to collect speech samples from 195 typically-

developing children in Northern Viet Nam for investigation of Northern Vietnamese 

children’s speech acquisition targeted in research aims 4 and 5.  

Aim 4: To investigate children’s acquisition of Northern Vietnamese 

phonemes (speech accuracy, phoneme acquisition, non-adult realisations, and 

phonological patterns) (Paper 4) 

This research aim was considered through a study to investigate 195 typically-

developing children’s acquisition of Northern Vietnamese phonemes. This research 

study was described in Chapter 7 (Paper 4). The speech samples were collected using 

the research version of the VSA (Phạm, Le, & McLeod, 2016) as outlined in the 

preceding research aim. The data were analysed using Phon version 3.0.1 (Rose & 

Stoel-Gammon, 2015), an open source phonological analysis computer software 

adapted via collaboration between the software developers and the current researcher 

for the analysis of Vietnamese phonemes. Relational analyses were used to measure: (1) 

speech accuracy (the percentage of consonants, semivowels, vowels, tones, and whole 

words correct) including factors that influence speech accuracy, (2) phoneme 
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acquisition (the age of acquisition of consonants, semivowels, vowels, and tones using 

the criterion of 90% correct), (3) non-adult realisations, and (4) the phonological 

patterns. From these calculations this study highlighted four main findings. First, 

Northern Vietnamese-speaking children in older age groups achieved higher accuracy 

scores of consonants, semivowels, vowels, and tones than the younger age groups 

indicating the improvement of speech production accuracy with age. 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 exception of the initial-syllable 

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 realisations of Northern 

Vietnamese consonants, semivowels, and tones were described in common (>10%), 

occasional (5-10%) and rare (<5%) categories. 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 addition, the 

findings highlighted that child age and maternal education but not child sex influenced 

the Northern Vietnamese-speaking children’s speech accuracy. Overall, the findings 

shared similarities with studies of other languages (e.g., Cantonese and English) as well 

as showing unique features of Vietnamese-speaking children’s acquisition. 

Aim 5: To measure Northern Vietnamese-speaking children’s intelligibility 

(Paper 5). 

This final research aim was achieved through a study to measure the 

intelligibility of 181 Northern Vietnamese-speaking children (aged 2;0-5;11) whose 

parents completed the ICS-VN (McLeod et al., 2012b). The study reported that the 

mean ICS-VN score of these Northern Vietnamese-speaking children was 4.43 (out of 

maximum 5.00) to indicate that these children were “usually” to “always” intelligible. 

The ICS-VN scores were rated as significantly different between communication 
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partners as the highest scores were rated for the children’s parents and the lowest for 

strangers. The higher scores were rated for children who had no parental concerns and 

the lower scores for those who had parental concerns about their speech and language 

skills. Additionally, factors significantly influencing the ICS-VN scores of Northern 

Vietnamese-speaking children were the children’s age, parents’ occupation level, and 

mothers’ educational level but not children’s sex or fathers’ educational level. Overall, 

this research study presented similar findings to those reported in other international 

studies that have used the ICS. 

In summary, the five research aims within this doctoral research were achieved. 

Each of the research aims contributed towards targeting the over-arching research aim 

to describe Northern Vietnamese-speaking children’s speech acquisition. The 

description of Northern Vietnamese-speaking children’s speech acquisition presented in 

this doctoral research has made key contributions to the literature. The research has also 

contributed to development of theory by successfully applying the ICF-CY (World 

Health Organization, 2007) as a research framework and strengthening the evidence to 

support the Emergence Approach, a phonological theory proposed by Davis and Bedore 

(2013). In addition, the outcomes of this doctoral research have yielded implications for 

policy and practice. These contributions made are outlined below.  

Key Contributions to the Literature 

This doctoral research contributed to the literature by answering the call regarding the 

lack of reliable and culturally relevant normative data about Vietnamese speech 

acquisition by conducting the first comprehensive investigation of children’s speech 

acquisition in Northern Viet Nam. No previous study of Vietnamese speech acquisition 

has documented: (1) speech accuracy for all Northern Vietnamese phonemes, (2) factors 

that influence speech accuracy, (3) the age at which Vietnamese speech sounds are 

acquired, (4) children’s realisations compared to the adult targets, (5) typical 
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phonological patterns, and (6) children’s intelligibility. These results have been 

described within this doctoral research and captured the main features of Northern 

Vietnamese-speaking children’s speech acquisition. The results reporting speech 

accuracy, phoneme acquisition, non-adult realisations, and phonological patterns show 

that Vietnamese acquisition has unique characteristics as well as similarities with 

Cantonese and English acquisition (e.g., Dodd et al., 2003; Smit, 1993; So & Dodd, 

1995; To, Cheung, & McLeod, 2013b). For example, similarities include the impact of 

age on children’s speech acquisition; as children’s speech became more adult-like as 

their age increased. Mother’s education and socioeconomic status were associated with 

changes in children’s speech development. Vowels were acquired earlier than 

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

most difficult consonants were /ɲ, 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). Phonological patterns such as fronting, stopping, and deaspiration were 

identified for studies in these different languages; however, backing was found as a 

typical phonological pattern in Northern Vietnamese and Cantonese cohorts but was an 

atypical in English-speaking children. Possibly due to high frequency of velar 

consonants such as /ŋ/ in Vietnamese and Cantonese. In addition, the results reporting 

Northern Vietnamese-speaking children’s intelligibility show many similarities with 

other international studies that have used the ICS (e.g., Hopf, McLeod, & McDonagh, 

2017; McLeod, Crowe, & Shahaeian, 2015; McLeod, Harrison, & McCormack, 2012a; 

Neumann, Rietz, & Stenneken, 2017; Ng, To, & McLeod, 2014; Sprunt & Marella, 

2018; van Doornik, Gerrits, McLeod, & Terband, 2018; Washington, McDonald, 
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McLeod, Crowe, & Devonish, 2017). These cross-linguistic studies reported that the 

mean ICS scores was above 4.00 (out of maximum 5.00) and indicated that the 

children’s speech was rated as “usually” to “always” intelligible. 

Another contribution of this doctoral research is the methodological alignment 

of this Vietnamese study with international studies of speech acquisition. The research 

design and the protocol of speech assessment measurements applied in this doctoral 

research was informed by reviewing 29 previous studies of speech acquisition across 

languages, as described in Chapter 5 and found in Appendix B and three previous 

studies of Vietnamese speech acquisition. Consequently, this doctoral research aligns 

with other international studies of speech acquisition with regards to consideration of 

aspects in research design including participant selection, instruments, procedure, 

examiners, recording, reliability, data analysis, and reporting. No previous speech 

acquisition study in Viet Nam has fully taken these aspects into account. 

The third contribution of this doctoral research was to introduce clinical 

assessment tools for the use with Vietnamese-speaking children. These tools included 

the VSA (Phạm, Le, et al., 2016), a key instrument used for direct speech assessment, 

and the ICS-VN (McLeod et al., 2012b), a parent-report scale to estimate children’s 

intelligibility when speaking with different communication partners. The VSA was 

created as part of this doctoral research by following the psychometric standards for 

assessment including conceptualisation and operationalisation (Frytak, 2000) and 

international guidelines for creation of a speech assessment (McLeod, 2012). 

Conceptualisation has been completed for the VSA, and it is currently undergoing 

operationalisation. The normative data for Northern Vietnamese-speaking children’s 

speech acquisition gained within this doctoral research is part of the ongoing 

operationalisation and standardisation of the VSA. The introduction of the VSA 

provides an example of how to begin the development of a standardised assessment 
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instrument in a Majority World country and demonstrates knowledge exchange between 

Minority and Majority World countries to support the development of communication 

specialist services for under-served populations (Cheng, 2013; Hopf, 2018). 

Additionally, the ICS-VN was validated and normed as part of this doctoral research, 

providing an example of how to validate an existing non-Vietnamese assessment scale 

for the Vietnamese language. No study to date in Viet Nam has focused on development 

and validation of standardised speech assessment instruments. In sum, the introduction 

of the VSA and the ICS-VN within this doctoral research answered the call regarding 

the lack of standardised speech assessment instruments available for the Vietnamese 

language (Appendices N and O). 

 Overall, this doctoral research provided new knowledge regarding normative 

data on speech acquisition in the Northern Vietnamese, methodological considerations 

for studying Vietnamese children’s speech, and development of clinical speech 

assessment tools for the Vietnamese language. These contributions of this doctoral 

research filled the current literature gap to provide the first in-depth account of 

Vietnamese speech acquisition for professionals working with Vietnamese-speaking 

children in Viet Nam and other countries.  

Key Contributions to Theory 

ICF-CY. 

The ICF-CY (World Health Organization, 2007) was used as the conceptual 

framework to undertake this doctoral research on Northern Vietnamese-speaking 

children’s speech acquisition. All the components of the ICF-CY (i.e., Body Functions, 

Body Structures, Activities and Participation, Environmental and Personal Factors) and 

the interactions between these components were addressed throughout this doctoral 

research (Table VI). 

The ICF-CY was applied to holistically consider children’s speech. For 
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example, in Paper 4 to address the Body Structures component, oromotor assessments 

were undertaken prior to the speech assessment to identify any structural difficulties 

that might impede the Body Functions of producing speech. To address the Body 

Functions component, hearing screening assessments were conducted to measure 

children’s hearing skills. In addition, speech assessments were conducted to collect 

speech samples produced by typically-developing Northern Vietnamese-speaking 

children to determine functional performance of speech sounds. Aspects of the 

Activities and Participation component were addressed in Paper 5 by measuring 

children’s intelligibility that was defined as the listener’s ability to retrieve children’s 

oral messages (Miller, 2013). The ICS-VN (McLeod et al., 2012b) was used to rate 

Northern Vietnamese-speaking children’s intelligibility within this doctoral research to 

showcase how children are understood by different interlocutors when they are involved 

in conversations. To address the Personal and Environmental Factors components, case 

history information of each participant was obtained through the parent and teacher 

questionnaires described in Papers 4 and 5 and found in Appendices H and K. The case 

history information of the participants addressed within the research included 

demographic information, overall development and medical history, speech and 

language status, language/dialect exposed to and spoken, personal, family, and 

community contexts. Future research could focus more on the impact of children’s 

speech competence on Activities and Participation (e.g., McCormack, McLeod, 

Harrison, & McAllister, 2010). All components of the ICF-CY were addressed 

throughout all the chapters and papers in this doctoral research. Consideration of these 

factors in association with Vietnamese children’s speech acquisition were upheld again 

through the lens of the phonological theory of the Emergence Approach (Davis & 

Bedore, 2013) describing child’s internal- and external-aspects as outlined in the 

following subsection. Overall, the ICF-CY proved a framework to guide the 
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classification of foundational aspects relating to children’s speech acquisition, identify 

factors influencing children’s speech performance, and direct the choice of instruments 

for data collection, analysis, and interpretation. 

Emergence Approach. 

As described in Chapter 5, the Emergence Approach (Davis & Bedore, 2013) 

was chosen as the theoretical framework that could explain characteristics of typically-

developing Northern Vietnamese-speaking children’s speech acquisition explored in 

this doctoral research. The findings of this doctoral research provided evidence to 

support elements of the Emergence Approach to account for children’s speech 

acquisition. 

The Emergence Approach assumes that the ambient language phonology, a 

child-external factor, has an influence on children’s speech acquisition due to 

similarities and differences between ambient languages (Davis & Bedore, 2013). On 

one side, the Emergence Approach accommodates similarities in children’s speech 

acquisition due to common phonological features shared across languages. On the other 

side, the approach accounts for differences in children’s speech acquisition that could be 

explained by the differences in the input and the speech sound systems (Davis & 

Bedore, 2013). Within this doctoral research ambient language phonology had an 

influence on Northern Vietnamese-speaking children’s speech acquisition and had both 

similar and unique characteristics in comparison with other languages (in particular 

Cantonese and English; for example, Dodd et al., 2003; Smit, 1993; So & Dodd, 1995; 

To et al., 2013b), as outlined below. 

Universally, vowels were reported in many studies across languages to be 

acquired earlier than consonants (cf. McLeod & Crowe, 2018) and this acquisition 

pattern held true for Northern Vietnamese-speaking children. Further evidence to 

support the Emergence Approach’s assumption of similar speech acquisition 
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characteristics related to findings about Vietnamese phonological patterns reported in 

this doctoral research. Some frequently reported phonological patterns identified across 

languages such as fronting, stopping, and deaspiration were also found in the Northern 

Vietnamese-speaking cohort. This also supported the idea of universal trends proposed 

by (Jakobson, 1968) and phonological processes (or phonological patterns) proposed by 

(Stampe, 1979). 

Furthermore, a comparable development path in tone acquisition was found 

between Vietnamese described in this doctoral research and Cantonese described in a 

number of studies (Cheung, 1990; So & Dodd, 1995; To et al., 2013b). These data from 

different languages converge to demonstrate that tones are the earliest acquired 

phonemes in children’s speech for those who acquire tone languages in their mother 

tongues. This early path could be explained by perceptual reorganisation of lexical tones 

that was reported to begin early (around 4 months old) and facilitated by tone 

hyperarticulation found in their mothers’ infant-directed speech from a sample of 22 

native Cantonese infants (Rattanasone, Burnham, & Reilly, 2013). On the contrary, 

tones seem to be a challenging feature to be perceived and produced by speakers 

learning tone languages (e.g., Mandarin) as a second language regardless of their first 

language backgrounds from either different tonal (e.g., Cantonese) or non-tonal (e.g., 

English) languages (Hao, 2012). The inhibitory tone acquisition in non-native tone 

language speakers (e.g., English, French) may be explained as a result of declined 

perceptual reorganisation for lexical tones because of their failure to discriminate lexical 

tones (e.g., Cantonese, Thai) by 9 months old (Mattock & Burnham, 2006; Mattock, 

Molnar, Polka, & Burnham, 2008). These findings regarding the first and second 

language tone acquisition gathered from this doctoral research and other studies 

provided twofold evidence to support the significant role of interconnectivity between 

child-internal factors (e.g., tone perception and production) and child-external factors 
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(e.g., exposure of specific features of the ambient phonology and infant-direct speech) 

as proposed in the Emergence Approach (Davis & Bedore, 2013).   

Additionally, findings presented in this doctoral research also supported the 

assumption of the Emergence Approach that the language-specific patterns influence 

children’s speech acquisition and result in some of the differences regarding the rate and 

order of the speech acquisition. In other words, this doctoral research could contribute 

to the hypothesis that language-specific variations can lead to facilitating some 

acquisition patterns but slowing others compared to other languages as proposed by the 

Emergence Approach (Davis & Bedore, 2013). An example given to support this 

hypothesis were the differences regarding acquisition of different Northern Vietnamese 

tones reported in this doctoral research. Tones can have simple or complex contours. 

Northern Vietnamese tones 3 and 4 have complex contours that require the articulation 

of creaky feature for tone 3 and falling then rising features for tone 4 (Đoàn, 2003; 

Hoàng, 1989). These two tones also have a low frequency of occurrence in Vietnamese 

(Nguyen, 2017; Pham, 2003). Northern Vietnamese tones 3 and 4 showed a delay in 

their acquisition compared to the acquisition of the other Northern Vietnamese tones 

(i.e., tones 1, 2, 5, and 6) within the current research. All nine Cantonese tones have 

simpler contours and were acquired early (Cheung, 1990; So & Dodd, 1995; To et al., 

2013b). It could be explained that the articulatory complexity and low functional load of 

Northern Vietnamese tones 3 and 4 prolonged the period to be acquired. 

The Emergence Approach hypothesises that speech develops in overlapping 

stages that “capture stable patterns of connections between the child’s internal 

capacities and the external environment” (Davis & Bedore, 2013, p. 49). This 

hypothesis was upheld by the findings in this doctoral research regarding typical 

phonological patterns. Phonological patterns were documented as part of the typical 

speech acquisition of Northern Vietnamese-speaking children and showed a gradual 
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decrease with increasing age. For example, more phonological patterns were found in 

younger age groups of Northern Vietnamese-speaking children than that in older age 

group. This finding regarding the reduction in phonological patterns in older children 

mirrors the work of researchers across the world (e.g., Cohen & Anderson, 2011; 

Haelsig & Madison, 1986; James, 2001). 

This doctoral research also provided support for the impact of the child-internal 

factors (e.g., age and sex), and the child-external factors (e.g., maternal education) on 

children’s speech acquisition (Davis & Bedore, 2013). These factors influencing 

children’s speech acquisition have been reported across speech acquisition studies (e.g., 

Dodd et al., 2003; To, Cheung, & McLeod, 2013a). This doctoral research reported that 

children’s age and maternal education but not child sex were significantly linked with 

greater accuracy of children’s speech. Additionally, the findings reporting Northern 

Vietnamese-speaking children’s intelligibility showed significant effects of children’s 

age, parents’ occupation levels, and maternal education. 

Overall, the Emergence Approach was able to explain the characteristics found 

in Northern Vietnamese-speaking children’s speech acquisition. Therefore, a number of 

findings presented within this doctoral research supported the application of the 

Emergence Approach to speech acquisition as a reliable phonological theory.  

Implications for Policy and Practice 

The findings of this doctoral research revealed important implications for policy 

and practice in Viet Nam and other parts of the world. New knowledge about typical 

speech acquisition of Northern Vietnamese-speaking children was presented in this 

doctoral research to inform policy and practice regarding the Vietnamese government’s 

Developmental Standard 15 “Trẻ biết sử dụng lời nói để giao tiếp” (The child uses 

speech to communicate), Item 65 “Nói rõ ràng” (To speak clearly) and a part of Item 70 

“Kể về một sự việc, hiện tượng nào đó để người khác hiểu được” (To narrate an event 



 

310 
 

or a fact intelligibly to others). This doctoral research conceptualised constructs and 

criteria for quantifying children’s speech performance into measurable indicators (e.g., 

PCC, PVC, and PTC). These indicators provide finer-grained data that could aid in the 

enactment and understanding of the Standard 15 “The child uses speech to 

communicate” (see Appendix P). Furthermore, the methodological approach undertaken 

within this doctoral research was in alignment with the approach undertaken in other 

international studies in the field. Therefore, the research design and methodological 

approach applied in this doctoral research could be a model to be considered by 

researchers in Viet Nam to testing other domains of the Developmental Standards.  

The findings of this doctoral research are of clinical value for professionals 

working in practice with Vietnamese-speaking children throughout the world regarding 

assessment, analysis, and intervention of children’s speech. First, phonological 

differences across Vietnamese dialects presented within this doctoral research 

highlighted the need for professionals to extend their knowledge about Vietnamese 

dialects and consider of the Vietnamese dialectal variants in their clinical decision-

making when conducting assessments, analysis, and intervention for Vietnamese-

speaking children. Second, Paper 1 of this doctoral research provides the international 

community with consistent conventions for using the International Phonetic Alphabet to 

transcribe Vietnamese consonants, vowels, and semivowels and superscript conventions 

for tones. Third, normative data about Northern Vietnamese-children’s speech described 

provided a benchmark to support professionals working with Northern Vietnamese-

speaking children in deciding whether a child has typical or atypical speech 

development and whether the child requires intervention or not. The normative data 

gained through this doctoral research thus provided clinical knowledge for professionals 

in practice along with knowledge contributing to evidence-based literature. The 

research-based normative data about Northern Vietnamese speech acquisition could be 
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used to create clinical guidelines for professionals that could promote evidence-based 

practice as a consequence. Fourth, two research-based speech assessment tools (i.e., the 

VSA and the ICS-VN) developed and validated within this doctoral research can be 

used as reliable and valid tools by professionals to access Northern Vietnamese-

speaking children’s speech. For example, the ICS-VN is available free online at: 

http://www.csu.edu.au/research/multilingual-speech/ics, the website contains the 

original version of the ICS in English and translated versions of the ICS in over 60 

languages. Subsequent to research within the current doctoral research (described in 

Paper 5), the ICS-VN has been used by speech-language pathologists and other related 

professionals to measure Vietnamese-speaking children’s intelligibility in clinical 

practice and research projects in Viet Nam (e.g., McLeod, Le, & Phạm, 2018). The 

VSA will be disseminated to professionals working with Vietnamese-speaking children 

in Viet Nam and in other countries upon its completion of standardisation. Fifth, a 

number of speech analyses (e.g., speech accuracy scores and phonological patterns) 

applied within this doctoral research could provide greater insight into parameters for 

measuring children’s speech skills for professionals and to inform them how to set up 

intervention goals and select appropriate intervention approaches. 

Limitations 

This section presents broader limitations that may have impacted the doctoral 

research as a whole. A number of other limitations that were acknowledged within the 

individual papers of this doctoral research will not be replicated in this section.  

The first limitation of this doctoral research relates to the research locations for 

data collection that was undertaken in Ha Noi and Hai Phong, two municipalities in the 

Red River delta of Northern Viet Nam. Northern Viet Nam spreads to additional nine 

provinces in the Red River delta, and 14 provinces in the Northern midland and 

mountain areas (General Statistics Office of Viet Nam, 2016). Thus, data collected in 
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this doctoral research may not be representative of the population living in the other 

provinces in the Northern region where there may be lower living standards than that in 

Ha Noi and Hai Phong. 

The second limitation relates to the sample size of this doctoral research. A 

small number of participants per age group may limit the statistical power and constrain 

generalisability in speech acquisition studies (McCauley & Swisher, 1984). However, it 

was not possible to collect data from a larger sample for this doctoral research because 

of several reasons. The data collection undertaken within the context of the PhD 

candidate’s fieldtrips occurred during the winter in Northern Viet Nam (summer in 

Australia). A number of selected participants who were eligible for the direct 

assessment were absent on the assessment days due to illness. Due to bad weather 

conditions (the weather was below 10ºC), two out of four preschool sites were closed 

for one week during the scheduled data collection period. Additionally, the author of 

this doctoral research was the only examiner for the speech assessment to ensure 

accurate online transcription of children’s actual responses. Although the research 

assistant team involved in data collection assisted in setting up the assessment room and 

taking the participants from their classroom to the assessment room, the research 

assistants were unable to undertake online transcription of children’s responses during 

the speech assessment; therefore, the PhD candidate was the only examiner taking 

responsibility for all direct assessment sessions with individual participants. In addition, 

a number of participants eligible for the direct assessment withdrew because their 

parents requested the parent questionnaire and signed consent be returned. These 

parents were concerned that their signature on the consent form may create political 

problems for them, since it was the first time in their life that they have ever signed a 

consent form for research participation. Although the consent form provided 

information about ethical approval for undertaking this doctoral research, and verbal 
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explanation regarding ethical issues was additionally given to these parents, we 

respected their withdrawal of participation.   

The third limitation to this doctoral research relates to data collection technique 

as the speech samples collected were single word data extracted from the VSA. Due to 

the time constraint and unavailability of assessment instruments, data collected from 

other measures were not applied; for example, speech perception, non-words, and 

stimulability. A small amount of connected speech was collected, but not analysed 

within this doctoral research. It was also not possible to analyse speech samples from 

age-matched children who had suspected speech sound disorders.   

The fourth limitation was the breadth of analyses undertaken in Paper 4, as only 

relational analyses were presented. However, additional independent analyses could be 

applied in future research, including the acquisition of phonetic, syllable, and word-

shape inventories by Northern Vietnamese-speaking children. In addition, the current 

doctoral research did not take into account the interactions between consonants and 

vowels, and between vowels and tones. 

Future Directions 

Directions for future research are outlined below and include some avenues that 

have been brought up to response to the limitations described in the previous section. 

This doctoral research reported Northern Vietnamese-speaking children’s speech 

acquisition from speech samples collected in Ha Noi and Hai Phong, the two biggest 

cities in Northern Viet Nam. To have a broader picture of Northern Vietnamese-

speaking children’s speech acquisition, further research is required to collect speech 

samples from children living in the other provinces in Northern Viet Nam such as 

mountainous areas. Additionally, given the phonological differences between Northern, 

Central, and Southern Vietnamese (Phạm & McLeod, 2016), future replication studies 

should investigate speech acquisition of children who speak Central and Southern 
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dialects of Vietnamese. Further, since Vietnamese is one of the most commonly spoken 

home languages in many countries including the US, Australia, and Canada, it is 

important to examine Vietnamese speech acquisition by multilingual children of 

Vietnamese origin living in other countries. Motivated by the current doctoral research, 

researchers have begun to study speech acquisition of Southern Vietnamese-speaking 

children in Ho Chi Minh City (McLeod, Le, & Phạm, 2018) and Vietnamese-English-

speaking children in Australia (McLeod & Verdon, 2018-2020).   

Future studies should include other forms of data and measures to examine the 

complex interplay between different factors as proposed in the Emergence Approach 

(Davis & Bedore, 2013); for example, connected speech, speech perception, non-words, 

and stimulability. Future studies also should include a larger sample size. By reviewing 

29 cross-sectional studies about speech acquisition (as described in Chapter 5), the 

smallest sample size was 12 and the largest was 1,756 participants (M = 412.00, SD = 

480.30). It would be desirable to have a larger sample size across the targeted age 

ranges in future research as the larger sample may provide a higher statistical power for 

the study (To et al., 2013b). 

The data collected for this doctoral research included speech samples of 

Northern Vietnamese-speaking children. The current doctoral research captured 

Northern Vietnamese-speaking children’s acquisition of consonants, semivowels, 

vowels, and tones using relational analyses. This dataset could be utilised in future 

research to comprehensively investigate children’s acquisition of Vietnamese phonetic, 

syllable, and word shape inventories using an independent analysis. 

Impact of this Research 

This doctoral research contributes to the literature by providing preliminary 

information about Northern Vietnamese-speaking children’s speech acquisition. The 

research provides an overview of differences in phonemes between Northern 
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Vietnamese and the other Vietnamese dialects in order to lay a foundation for 

consideration of dialectal variants in studying children’s speech. A broader 

understanding about tone languages in association with communication disorders was 

also provided to support the clinical value of tone as a parameter in studying speech 

acquisition. The research described the development of the VSA (Phạm, Le, et al., 

2016) and the validation of the ICS-VN (McLeod et al., 2012b) for professionals to use 

to assess Northern Vietnamese-speaking children’s speech and intelligibility. Further, 

the research presented normative data regarding Northern Vietnamese-speaking 

children’s speech acquisition that could be used as a clinical guideline for professionals 

to support their clinical decision-making process. As mentioned previously, research is 

underway to replicate the current methods to examine children’s speech acquisition in 

Southern Viet Nam (McLeod et al., 2018) and Australia with bilingual Vietnamese-

Australian children (McLeod & Verdon, 2018-2020). 

The impact of this doctoral research has already been seen within the research 

and clinical practice contexts. First, the VSA (Phạm, Le, et al., 2016) has received two 

developmental grants from Trinh Foundation Australia for testing in Northern (in 2016) 

and Southern Viet Nam (in 2017). The ICS-VN has been available free online at: 

http://www.csu.edu.au/research/multilingual-speech/ics, the website that contains the 

original version of the ICS in English and translated versions of the ICS in over 60 

languages. The ICS-VN was used in a study investigating Southern Vietnamese-

speaking children’s speech acquisition to measure children’s intelligibility. The ICS-VN 

has also been used widely by speech-language pathologists and other related 

professionals to measure Vietnamese-speaking children’s intelligibility in clinical 

practice in Viet Nam. 

The importance of this doctoral research was recognised at the 2017 American 

Speech-Language-Hearing Association (ASHA) Convention in Los Angeles where a 
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poster titled “Assessing Vietnamese Children’s Intelligibility” presenting part of this 

doctoral research was designated as one of the 55 Meritorious Posters in a total of 1,895 

submitted posters. Additionally, at the same convention attended by over 15,000 people, 

the researcher was invited by the Cultural and Linguistic Issues topic committee to co-

present results of this doctoral research in a 1-hour seminar titled “Vietnamese 

children’s speech and language: Latest clinical research” (Pham, Phạm, & McLeod, 

2017). 

Final Summary and Concluding Remarks 

Vietnamese is one of the most commonly spoken languages in the world. 

Evidence-based information about typical speech acquisition of Northern Vietnamese-

speaking children was previously unknown prior to this doctoral research. This doctoral 

research presents new knowledge about typical speech acquisition to inform policy and 

practice regarding the Vietnamese government’s Developmental Standard 15 “Trẻ biết 

sử dụng lời nói để giao tiếp” (The child uses speech to communicate), Item 65 “Nói rõ 

ràng” (To speak clearly) and a part of Item 70 “Kể về một sự việc, hiện tượng nào đó để 

người khác hiểu được” (To narrate an event or a fact intelligibly to others). The findings 

also provide emerging evidence for professionals in Viet Nam and other countries to 

assist with the identification of children with speech sound disorders based on data from 

typically-developing children. The thesis introduces and validates two assessment tools, 

i.e., the VSA (Phạm, Le, et al., 2016) and the ICS-VN (McLeod et al., 2012b) for 

clinical and research use with Vietnamese-speaking children. The research presented in 

this thesis is aligned with other international studies about speech acquisition providing 

a reference for future researchers in Viet Nam and a contextually relevant resource to 

the emerging speech-language pathology profession in Viet Nam. 
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Appendix B. Methodological Aspects of Cross-Sectional Speech Acquisition Studies 
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3.  Dodd, 
Holm, Hua, 
and Crosbie 
(2003) 

UK British 
English/ 
Mono 

3;0-
6;11  

6 
monthl
y 
interval 

684 
 

326/ 
358 

- - - Cr SW 
(30), 
IS 

OL + 
AR/ 
VR 

IPA Inter:10.2
% sample, 
correlatio
n PCC 
0.87, 
p<0.001; 
PVC 0.32, 
p< 0.01; 
PPC 
0.876; 
p<0.001 

Paediatric 
SLPs, 
SLP 
students, 
clinical 
linguists 

C (I, F) 
V 

PCC 
PVC 
PPC 

Phonetic 
inventory, 
error 
pattern 

90% 

4.  UK British 
English/ 
Mono 

2;0-
2;11 

6 
monthl
y 
interval 

32 - - - - Cr SW 
(50), 
IS 

C (I, F) 
V 

PCC 
PVC 
PPC 

Error 
pattern 

5.  Dodd and 
McIntosh 
(2010) 

Australia 
(Brisban
e) 

Australian 
English/ - 

2;0-
2;11 

- 62 27/ 
35  
 

Typical 
(PLS4) 

Typical 
(PLS4)  

- Cr SW 
(32) 

OL + 
AR 

IPA Intra: 
84.8% 
(11% 
sample); 
Inter: 
88%  

- C (I,F) 
CL(I,F) 

PCC 
PVC 
PPC 

Phonetic 
inventory/ 
repertoire, 
error 
pattern 

75% 
90% 

6.  Kilminster 
and Laird 
(1978) 

Australia 
(Brisban
e) 

Australian 
English/ 
Mono 

3;0-9;0 6 
monthl
y 
interval 

1,756 - Typical Typical - Cr SW 
(64) 

- IPA - Experienced 
SLPs 

C 
(I,M,F) 

PCC Age of 
acquisitio
n 

75% 

7.  Pearson, 
Velleman, 
Bryant, and 
Charko 
(2009) 

USA African 
American 
English/ 
Mono 

4;0-
12;11 
 

- 537 - Typical 
(Dialect 
Sensitive 
Languag
e Test, 
Diagnosti
c 
Evaluatio
n of Lang 
Variation
) 

Typical 
(Clinician 
judgment) 

- Cr SW 
(66) 

OL + 
AR 

IPA Inter: 
89% (55 
samples) 

Certified 
SLPs 

C (I, F) 
CL (I, 
F) 

- Age of 
acquisitio
n, 
phonetic 
syllable 
and word 
shape 
inventorie
s 

90% 

8.  USA Mainstrea
m 
American 
English/ 
Mono 

317 - 94% (410 
phonolog
y targets) 

C 
CL 

9.  Poole 
(1934) 

USA American 
English/ - 

2;6-8;6 6 
monthl
y 
interval 

140 - - - - Cr SW 
(-) 

OL Orth
o 

- - C (I, M, 
F) 

- Age of 
acquisitio
n 

100% 
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10.  Prather, 
Hedrick, 
and Kern 
(1975) 

USA General 
American 
English/ 
Mono 

1;11-
4;0 

4 
monthl
y 
interval 

147 - Typical Typical 
(Test) 

- Cr SW 
(44) 

OL - Inter: 
97% 

SLPs C (I, F) 
V 

- Age of 
acquisitio
n 

75% 

11.  Smit, Hand, 
Freilinger, 
Bernthal, 
and Bird 
(1990) 

USA American 
English 
(Standard 
Midwester
n dialect)/ 
Mono 

3;0-9;0  997  Typical 
(Based 
on data 
of Edu 
Depart) 

Typical 
(Test 
done 
within 1 
year) 

- Cr SW 
(80) 

OL + 
AR 

IPA Inter: 
72.5% (2 
participan
ts); 94% 
(100 
responses) 

Experience
d SLPs + 
training 

C (I, F) 
CL (I) 

% 
acceptabl
e 
responses 
fully 
correct 

Age of 
acquisitio
n 

75% 

12.  Templin 
(1957) 

USA General 
American 
English/  - 

3;0-8;0 - 480 - - - - Cr SW 
(-) 

- - - - C (I, M, 
F) 
CL 
V 

- Age of 
acquisitio
n 

75% 

13.  Wellman, 
Case, 
Mengert, 
and 
Bradbury 
(1931) 

USA 
(Iowa) 

English/ 
Mono 

2;0-6;0 - 204 - - - - Cr SW 
(-), 
IS 

OL IPA Inter: two 
age group 
correlatio
n at 
.770.05 

Graduate 
SLP 
students 
(phonetics 
training + 
experienc
e with 
children) 

C (I, M, 
F) 
CL 
V 

% age 
of 
sound 
correct 

Age of 
acquisitio
n 

75% 

Languages other than English 
14.  Amayreh 

and Dyson 
(1998) 

Jordan Arabic/ 
Mono 

2;0-6;4 6 
monthl
y 
interval 

180 90/ 
90 

Typical 
(Report 
& 
observed
) 

Typical 
(Test) 

Typical 
(Report 
& 
observe
d) 

Cr SW 
(58) 

OL + 
AR 

IPA Inter:91.6
% (10% 
sample) 

SLPs, 
native 
speakers 

C (I, M, 
F) 

PCC Age of 
acquisitio
n, C 
inventory  

50% 
custom
ary; 
75% 
acquisit
ion; 
90% 
mastery 

15.  Ayyad, 
Bernhardt, 
and 
Stemberger 
(2016) 

Kuwait Arabic/ 
Mono 

3;8-5;2  12 
monthl
y 
interval 

80 38/42  Typical 
+ at 
risk (8) 
(Report 
+ Test) 

Typical 
(Report) 

Typical 
(Report
) 

Cr SW 
(88) 

OL + 
AR 

IPA Inter: 
95% 
(10% 
sample) 

Native 
Kuwaiti 
Arabic 

C (I, M, 
F) 

PCC Age of 
acquisitio
n, C 
inventory  

<75%; 
75-
89%, 
90%  

16.  Cheung 
(1990) 

Hong 
Kong 

Cantonese
/ - 

2;0-6;0  155 - Typical 
(Report
) 

Typical 
(Report) 

- Cr SW 
(-) 

OL + 
AR 

IPA - Author C 
V 
T 

- Age of 
acquisitio
n, C 
inventory 

90% 

17.  So and 
Dodd 
(1995) 

Hong 
Kong 

Cantonese
/ - 

2;0-6;0 6 
monthl
y 
interval 

268 
 

134/ 
134 

Typical 
(Report
) 

Typical 
(Report) 

- Cr + 
L 

SW 
(57), 
CS 

OL + 
AR 

IPA Intra & 
Inter: 90-
100% 

SLP 
students 
experience
d in 
phonetics 
& with 
children 

C 
V 
 T 

- Age of 
acquisitio
n, error 
patterns 

90% 

18.  To, 
Cheung, 
and 
McLeod 
(2013) 

Hong 
Kong 

Cantonese
/ Mixed; 
Mono & 
Multi 

2;4-
12;4 

4 & 6 
monthl
y 
interval
s 

1726 852/ 
874  

Typical 
& 
difficult 
(Reporte
d & 
observed
) 

Typical & 
difficult 
(Reported 
& 
observed) 

- Cr SW 
(51) 

OL + 
AR 

IPA Inter: 
98.3% 
(7.5% 
sample) 

Experienced 
testers 

C (I, F) 
V 
T 

PCC 
PVC 
PTC 

Age of 
acquisition, 
phonologic
al patterns 

90% 
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19.  Archer, 
Champion, 
Tyrone, and 
Walters 
(2018) 

Haiti Haitian 
Creole/ 
Mono 

2;0-4;3 12 
monthl
y 
interval
s 

12 6/6 Typical 
(Report
) 

Typical 
(Report) 

Typical 
(Screen
ing test) 

Cr SW 
(89) 

OL + 
AR 

IPA Inter: 
92.6% 
(20% 
sample) 

Author 
(certified 
SLP) 

C PCC Phonemic 
inventory 

75% 
(acquir
ed), 25-
75% 
(emergi
ng), 
<25% 
(unacqu
ired) 

20.  Clausen and 
Fox-Boyer 
(2017) 

Denmar
k 

Danish/ 
Mono 

2;6-
4;11 

6 
monthl
y 
interval 

443 213/ 
230 

Typical 
(Report
) 

Typical 
(Report) 

 Cr SW 
(100) 
 

OL + 
AR 

IPA Inter: 
96% 

SLTs or 
trained 
SLT 
students 

C, V PCC 
PVC 

Age of 
acquisition, 
phonologic
al patterns 

75% 
acquire
d, 90% 
mastere
d 

21.  MacLeod, 
Sutton, 
Trudeau, and 
Thordardottir 
(2011) 

Canada French/ 
Mono 

1;8-4;5 - 156 - Typical 
(Parent’
s 
report) 

Typical 
(Parent’s 
report) 

- Cr SW 
(40) 

OL + 
VR 

IPA Inter: 
94% 
(PCC) 

Research 
assistants/ 
native 
speakers 

C (I, M, 
F) 
 
CL (I, 
M, F) 

PCC 
WWP 

C 
acquisitio
n, 
inventory, 
accuracy 

90% 

22.  Ben-David 
(2006) 

Israel Hebrew/ 
Mono 

1;1-3;0 - 40  Typical 
(Parent’
s & day 
care’s 
report) 

Typical 
(Parent’s 
report) 

- Cr SW 
(28), 
Sent. 
Com
p 

OL + 
AR 

IPA Intra; 
93%, 
Inter: 
95% 

Author /s/-CL % correct 
production
s 

acquisitio
n of /s/ 
clusters 

- 

23.  Phoon, 
Abdullah, 
Lee, and 
Murugaiah 
(2014) 

Malaysi
a 

Malay/ 
Mono 

4;0-6;0 6 
monthl
y 
interval 

326  147/1
79 

Typical 
(Parent
s’ & 
teacher
s’ 
report) 

Typical 
(Parents’ 
& 
teachers’ 
report) 

Typical 
(Parent
s’ & 
teacher
s’ 
report) 

Cr SW 
(53) 

OL + 
AR 

IPA Inter: 
89.9% 
(11.7% 
sample) 

Author 
(SLP) 

C (I, F) PCC Age of C 
acquisitio
n, C 
accuracy 

50% & 
90% 

24.  Hua and 
Dodd 
(2000) 

China 
(Beijing
) 

Putonghu
a/Mono 

1;6-4;6 6 
monthl
y 
interval 

129 68/61 Typical 
(Parent
s’ & 
teacher
s’ 
report) 

Typical 
(Parents’ 
& 
teachers’ 
report) 

- Cr SW 
(44), 
CS 

OL + 
AR 

IPA Inter: 94.6 
– 98.5% 
 

Trained 
examiner 

C (I, F) 
V 
T 

- Age of C 
acquisition, 
phonologic
al 
Inventory, 
error 
patterns 

90% 

25.  Mahura and 
Pascoe 
(2016) 

South 
Africa 

Setswana/ 
First 
language 

3;0-6;0 6 
monthl
y 
interval 

36 22/14 - Typical 
(Screenin
g test) 

- Cr SW 
(89) 

OL + 
AR 

IPA Intra: 
98%; 
Inter: 
95% 
(25% of 
sample) 

Qualified 
SLP, 
native 
speaker 

C, V, 
syllable 
structur
es, 
phonol
ogical 
process 

PCC 
PVC 
PPC 

C, V, 
syllable 
structure 
inventories, 
age of 
acquisition, 
phonologic
al processes  

66.7% 
(emergi
ng) 

26.  Gangji, 
Pascoe, and 
Smouse 
(2015) 

Tanzani
a (Dares 
Salaam) 

Swahili/ 
Multi 

3;0-
5;11 

6 
monthl
y 
interval 

24  Typical 
(Parent
s’ & 
teacher
s’ 
report) 

Typical 
(Parents’ 
& 
teachers’ 
report) 

- Cr SW 
(48) 

OL + 
AR 

IPA Intra: 
96.5% 
(C), 98% 
(V); inter: 
93-100% 

Author C 
CL 
V 

PCC 
PVC 

Age of 
acquisitio
n, 
inventory, 
PP 

75% 

27.  Topbaş 
(2006) 

Turkey Turkish/ 
Mono 

1;3-8;0 12 
monthl
y 
interval 

665 320/ 
345 
 

- - - Cr + 
L 

SW 
(93), 
CS 

OL + 
AR 

IPA Inter: 
91% 

Trained 
SLP 
students 

C (I, F) 
& CL 
(F) 

PCC 
PCE 
PPP 

Age of 
acquisitio
n, 
accuracy 

75% & 
90% 
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28.  Yalcinkaya, 
Muluk, and 
Budak 
(2010) 

Turkey Turkish/ - 1;0-7;0 - 713 446/ 
307  

Typical 
(Report 
& 
observed
) 

Typical 
(Screenin
g test) 

 Cr SW 
(123)
, CS 

OL + 
AR 

IPA Inter: 
Cronbach 
Alpha: .84 

SLP C - Age of C 
acquisitio
n 

75% & 
90% 

29.  Maphalala, 
Pascoe, and 
Smouse 
(2014) 

South 
Africa 

isiXhosa/ 
First 
language 

3;0-6;0 
 

- 24 10/14 - Typical 
(Screenin
g test) 

- Cr SW 
(48) 

OL + 
AR 

IPA Intra: 
93%, 
Inter: 
93% 
(10% of 
sample) 

Qualified 
SLT, 
linguist, 
educators 

C, V PCC 
PVC 

Age of 
acquisitio
n 

85% 

Note. Language status: Mono = Monolingual, Multi = Multilingual. 
Participants: Sex (M/F) = Sex (Male/Female). 
Speech sample: Design Cr = Cross-sectional, L = Longitudinal. 
Technique: SW = Single words, CS = Connected speech, IS = Isolated speech sounds. 
Recording: OL = Online, AR = Audio recording, VR = Video recording. 
Transcription: IPA = International Phonetic Alphabet, Ortho. = Orthography. 
Reliability including intra- and inter-judge: Intra = Intra-judge, Inter = Inter-judge. 
Examiners: SLP = Speech-language pathologist, SE = Special education, SLT = Speech-language therapist. 
Speech analysis: C = Consonant, I = Initial, M = middle, F = Final, V = Vowel, CL = Cluster, T = Tone; PCC = percentage of consonants correct; PSVC = percentage of semivowel correct; PVC = percentage of 
vowels and diphthongs correct; PTC = percentage of tones correct; PCE = Percentage of consonants in error; PSVE = percentage of individual semivowels in error, PVE = percentage of individual vowels in error, 
PTE = percentage of individual tones in error; PPP = Error patterns as percentage of phonological processes; WWP = percentage of whole word proximity. 
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Appendix C. Preschool Information Letter (English)
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Appendix C. Preschool Information Letter (Vietnamese) 
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Appendix D. Preschool Consent Form (English) 
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Appendix D. Preschool Consent Form (Vietnamese)
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Appendix E. Preschool Questionnaire (English) 
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Appendix E. Preschool Questionnaire (English)
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Appendix F. Parent Information Letter (English) 
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Appendix F. Parent Information Letter (Vietnamese)
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Appendix G. Parent Consent Form (English) 
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Appendix G. Parent Consent Form (Vietnamese) 
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Appendix H. Parent Questionnaire (English) 
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Appendix H. Parent Questionnaire (Vietnamese) 
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Appendix I. Preschool Teacher Information Letter (English) 
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Appendix I. Preschool Teacher Information Letter (Vietnamese) 
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Appendix J. Preschool Teacher Consent Form (English) 
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Appendix J. Preschool Teacher Consent Form (Vietnamese) 
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Appendix K. Preschool Teacher Questionnaire (English) 
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Appendix K. Preschool Teacher Questionnaire (Vietnamese) 
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Appendix L. Children Assent Form (English) 
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Appendix L. Children Assent Form (Vietnamese)
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Appendix M. Hearing Screening Form (English) 
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Appendix M. Hearing Screening Form (Vietnamese) 
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Appendix N. Vietnamese Speech Assessment Scoresheet  
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Appendix O. Intelligibility in Context Scale: Vietnamese
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Appendix P. A Snapshot Demonstrating the Alignment between the Developmental 

Standards and this Doctoral Research (English) 
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Appendix P. A Snapshot Demonstrating the Alignment between the Developmental 

Standards and this Doctoral Research (Vietnamese) 

 

 


