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Definitions 

Datasets 

Longitudinal Study of Australian Children 

The “Longitudinal Study of Australian Children” (LSAC) is the first nationally representative 

longitudinal study of child development in Australia. It is a broad, multi-disciplinary study 

that was developed to examine the impact of Australia’s unique social, economic, and 

cultural environment on the next generation, particularly regarding issues of policy 

relevance. The study represents a partnership between the Department of Social Services 

(DSS), the Australian Institute of Family Studies (AIFS), and the Australian Bureau of 

Statistics (ABS). 

National Assessment Program Literacy and Numeracy 

The National Assessment Program Literacy and Numeracy (NAPLAN) is a full cohort 

assessment of students in Years 3, 5, 7, and 9 that tests the development of skills in reading, 

writing, language conventions (spelling, grammar, and punctuation), and numeracy. 

Children’s contexts 

Children of immigrants. 

Children born to immigrant parents, regardless of the country of their birth. As the generic 

overarching term, this refers collectively and/or discretely to first- or second-generation 

immigrant children) 

First-generation immigrant children.                

Children who made the immigration journey to the host country, usually in the company 

with their immigrant parents 

Second-generation immigrant children.  

Children born in the host country to the immigrant parents 
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Parent contexts 

English speaking background 

English-speaking background (ESB): Countries in which English is typically the population’s 

first language. 

Non-English-speaking background                                        

Non-English-speaking background (NESB):Countries in which English is not typically the 

population’s first language.  

Skilled background 

Either parent (or one parent in sole parent families) has education qualifications to the level 

of an advanced diploma or higher. Due to Australia’s skilled migration scheme, most 

immigrants are likely to have acquired qualifications from their heritage country. Data for all 

three groups of children in this thesis related to children of parents with such qualifications 

deeming them as having a ‘skilled’ background, whether explicitly stated or not.  

Unskilled background 

Both parents (or one parent in sole parent families) have education qualifications that are 

lower than advanced diploma. 

Measurements 

Kessler Psychological Distress Scale                                            

The Kessler Psychological Distress Scale (K6) (Kessler et al., 2002) is a shortened version of 

the K10. K6 contains 6 mental health-related questions. Participants  use a 5-point scale to 

rate how frequently, during the last 30 days, they felt sad, nervous, restless, or fidgety, 

hopeless, or that everything is an effort or worthless. Total scores range from 6 which likely 

indicating severe mental health disorder to 30 likely no distress. 

 



16 
 

Strengths and Difficulties Questionnaire  

The Strengths and Difficulties Questionnaire (SDQ) (Goodman, 1997) is a behavioural 

screening questionnaire designed to identify emotional and behavioural problems among 3-

16 years old children. This 25 items scale is divided into 5 sub-scales assessing four types of 

difficulties (emotional symptoms, conduct problems, hyperactivity, and peer relationship 

problems), and one strength (pro-social behaviour). The total difficulties score  is calculated 

by adding scores for the four difficulties. Higher difficulties scores on SDQ reflect more 

emotional and behavioural problems. 
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ABSTRACT 

Immigration is a defining characteristic of the 21st century across the world. 

Successful adaptation among the children of immigrants increases their well-being and 

contributes to their host countries’ economic prosperity and social cohesion. Research in 

the USA and Europe reports that children of immigrants from most countries have poorer 

adaptation (e.g., OECD, 2012). However, majority research has predominantly based on 

pooled samples of first and second-generation children of unskilled immigrants and findings 

rarely separated according to those parents share the language of the host country against 

those who do not. Furthermore, a little former research tends to be informed by theory. It is 

not clear whether these findings are applicable to children born in the host country to 

skilled immigrant from non-English-speaking backgrounds (NESB) countries. This thesis used 

the “Immigrant Youth Adaptation in Context” framework (Motti-Stefanidi et al., 2012) as a 

guide to explore the adaptation of children born in Australia to skilled immigrants from 

NESB. This thesis comprised five quantitative studies including first longitudinal study on 

selected children group and an addition of attrition analysis. Study One examined group 

differences among children of NESB skilled immigrants, children of skilled immigrants from 

English-speaking background (ESB), and children of native-born skilled parents, in relation to 

emotional and behavioural problems, and academic achievement in reading and numeracy 

performance at aged 10, 12, and 14 years. The results showed that children of NESB 

immigrants were similar to or better than those of children of native-born parents and ESB 

immigrants for all outcomes at all ages. Study Two focused on longitudinal changes among 

the same groups on the same outcomes and found that the pace of improvement was also 

similar to or better for children of NESB immigrants compared to counterparts. Studies 3-5 

focused on the theoretical framework assisted identification of predictors to explore 

individual differences of outcomes of children of NESB immigrants during the transition to 

high school. In Study Three, hierarchical linear regression analyses showed that predictors in 

the theoretical model accounted for 40% of the variance of outcomes in emotional and 

behaviour problems. Children’s self-esteem and the quality of their relationship with their 

teachers were negatively associated, whereas children’s reactivity and children experienced 

bullying victimisation relative to host peers were positively associated with emotional and 

behavioural problems. Studies Four and Five found that about 31.2% of variance in reading, 
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and almost 46% of variance in numeracy performance were accounted for by the predictors 

in the theoretical model. Children’s reading performance was positively associated with 

their Primary caregivers education levels, their own school engagement, matrix reasoning 

ability, and educational aspirations relative to heritage peers group. Children’s numeracy 

performance was positively associated with children’s academic persistence, matrix 

reasoning ability, and educational aspirations relative to heritage peers. In conclusion, the 

findings from Studies One and Two have parallels among the children of Asian-American 

immigrants in the USA. Guided by the theoretical framework, Studies Three, Four, and Five 

identified specific predictors related to children’s characteristics and their developmental 

context that contributed independent variance to measures of adaptation among children 

of NESB skilled immigrants. Further research is required to understand contexts of children 

of skilled immigrants from NESB relative to children of skilled immigrants from ESB.  

Keywords: adaptation: emotional and behavioural problems; academic achievement 

(reading performance and numeracy performance); second-generation immigrant children; 

skilled immigrant backgrounds; and English and non-English speaking country backgrounds. 
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1. CHAPTER 1 — INTRODUCTION 

  Overview 

Immigration is a defining characteristic of the 21st century (Castles, 2000, 2005) 

around the world. International immigration currently reaches far beyond the traditional 

countries of immigration such as the USA, Europe, and Australia. In 2015, a reporting by the 

United Nations (UN) showed that 33% of the total world’s population were immigrants (UN, 

2018). This percentage had increased by a further 3% (36%) in 2020 (UN, 2022) despite the 

COVID-19 pandemic. Changes in migratory trends have generated opportunities for both 

immigrants and their host countries. This large scale of immigration, the extent to which the 

children of immigrants achieve successful adaptation will have a considerable influence on 

host countries economic prosperity and social cohesion, alongside benefits to children’s 

well-being (Motti-Stefanidi et al., 2012). Children of immigrants face challenges across 

diverse domains of their adaptation, including acculturation, academic achievement, and 

psychosocial well-being. 

Two groups of children are predominantly affected by the challenges of adaptation 

associated with immigration: children who born outside the host country and have made 

the immigration journey with their parents (first-generation immigrant children) and 

children born in the host country to immigrant parents (second-generation immigrant 

children). Both of these groups face three types of adaptation challenges in the host 

country: challenges common to their developmental stage (e.g., puberty) (Blakemore et al., 

2010); challenges that may be more prevalent or more salient for children affected by 

immigration (e.g., intergenerational conflict) (Motti-Stefanidi et al., 2011); and challenges 

specific to their family’s immigration status (e.g., parents with limited proficiency in the host 

language) (Schuller, 2015; Toppelberg & Collins, 2010). In the short term, the challenges 

faced by children affected by immigration may influence diverse domains of their 

development, including psychosocial functioning (Sirin et al., 2013; Motti-Stefanidi et al., 

2010); sense of belonging (Motti-Stefanidi et al., 2010); and academic achievement (Suárez-

Orozco et al., 2010; Rudasill et al., 2009). In the long term, these challenges can influence 

the economic contribution to the host country (Fuligni, 1998) and the cohesiveness of the 

host community (Hickman et al., 2008).  
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Currently, the adaptation of children affected by immigration is a focus of 

developmental research. However, current research has three limitations. First, most 

research focused on unskilled immigrants, and it is unknown whether the results can be 

generalised to the children of skilled immigrants. Second, research is predominantly based 

on pooled samples of first and second-generation immigrant children. This obscures our 

understanding of the distinct challenges and outcomes of these two groups. Third, little 

recent research is informed by a theoretical framework. To address these gaps in our 

understanding, this thesis compared the outcomes of two groups of second-generation 

children of skilled immigrant parents, from English speaking and non-English speaking 

backgrounds, with children of Australian native-born skilled parents. In addition, this thesis 

was guided by a theoretical framework specifically designed for research on children of 

immigrants, “Immigrant Youth Adaptation in Context” (Motti-Stefanidi et al., 2012).  

 Domains of adaptation 

Children’s adaptation involves their completion of age-appropriate developmental 

tasks according to their culture (Havinghurst, 1948, 1974; Neugarten et al., 1965). Children 

from diverse cultures differ in both developmental tasks and the ages at which they are 

expected to master these tasks. Domains of children’s adaptation have been classified as 

predominantly internal or predominantly external in all cultures. A predominantly internal 

domain includes the psycho-social wellbeing and the life satisfaction, whereas 

predominantly external domain includes the age-appropriate tasks for school-age children, 

such as, academic achievement and acceptance by peers.  

As children’s internal adaptation includes their sense of well-being, it pertains to the 

psychological and emotional aspects of a child's response to different circumstances or 

adversity. It involves how children develop cognitive, emotional, and social skills that allow 

them to understand, cope with, and make sense of the world around them. Children 

gradually learn to manage their emotions, handle stress, and regulate their reactions to 

various stimuli. In this circumstance, it holds significance for maintaining their psychosocial 

well-being. Thus, an important marker of positive internal adaptation among children is 

psychosocial well-being as opposed to distress (Masten, 2006). One developmental task of 

childhood is to develop their coping strategies that allow children to maintain their 
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psychosocial well-being in stressful contexts. Accordingly, this thesis used the level of 

successful adaptation on children’s emotional and behavioural problems as a marker of 

their internal adaptation. 

Children’s external adaptation refers to how children adjust to the external environment,  

and how well they can complete developmental tasks relating to school, family members, 

cultural contexts, societal expectations, peers, and members of the wider community. 

Markers of children external adaptation include whether they display rule-abiding 

behaviour, the extent to which they can develop friendships, and their ability to acquire the 

knowledge and cognitive skills needed for economic independence in adulthood (Masten, 

2006; McCormick et al., 2011). Academic achievement is one of the core developmental 

tasks of school-age children in most contemporary societies regardless of their immigrant 

status or socioeconomic status. This thesis focuses on children’s academic achievement in 

two core areas, reading and numeracy, as a marker of their external adaptation. Adopting 

these two outcomes is particularly relevant in research on adaptation among the children of  

immigrants.  

In summary, children's adaptation encompasses both internal processes and 

external factors. A healthy balance between these aspects helps children grow into resilient, 

capable, and well-adjusted individuals who can successfully navigate various life challenges 

and adapt successfully. 

1.2.1 Challenges to the adaptation of children of immigrants 

Children of immigrants face several sources of challenges to both their internal and 

external domains of adaptation. Most of these challenges are common to both first- and 

second-generation immigrant children, and to children whose parents have high or low 

employment skills. Children of immigrants face the normative developmental challenges 

experienced by their age group and gender (Masten, 2006). While these challenges are also 

experienced by the children of native-born parents, children of immigrants often face a 

greater number of challenges than children of native-born parents. This is primarily because 

they have limited access to coping resources for managing their challenges. For instance, 

the children of immigrants experience a lack of assistance from their extended family.  
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Furthermore, the children of immigrants face acculturative challenges (Phinney et 

al., 2011). Acculturation refers to the  process of cultural and psychological change that 

follows intercultural contact (Berry, 2002). The cultural changes include alterations to an 

individual’s customs and economic and political life. The psychological changes include 

alterations in individuals’ attitudes toward the acculturation process, their cultural identities 

(Phinney, 2003), and their social behaviour. Successful acculturation often involves being 

able to “live in two worlds”. For example, children’s involvement in the host culture is a 

leading predictor of their school adjustment, while their continued involvement in their 

heritage culture is positively associated with their subjective well-being. The positive 

correlation between poor acculturation and poor mental health outcomes in children is well 

established in current literature (Bowe, 2020; Duinhof, et al., 2020; Sirin et al., 2019; 

Balidemaj & Small, 2018).  

There is a substantial variation of acculturation challenges experienced by first- and 

second-generation immigrant children. For example, second generation children have been 

emersed in the culture and language of the host country from an early age, while first-

generation immigrant children have not had the same exposure. It is possible that the 

greater material and cultural capital held by skilled immigrant parents may allow them to 

buffer their children against some acculturation stressors in ways that may not be available 

to unskilled immigrant parents. This may also be the case for immigrant parents fluency in 

the language of the host country.  

1.2.2 Levels of adaptation among children of immigrants 

Internal adaptation 

The relationship between the stress experienced by immigrants and their emotional 

well-being is bidirectional. The stressors immigrants’ families experience in their host 

country can affect the psychological well-being of both parents and their children. The 

emotional health of immigrants also affects their experience of stressors, both directly and 

indirectly, for example, by hampering parents’ capacities to nurture their children’s socio-

emotional development (Petterson, & Albers, 2001).  

Several studies have shown that the psychosocial well-being of immigrant children is 

poorer than that of their native-born peers (e.g., Alonso-Fernández et al., 2017). For internal 
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adaptation, this is evidenced, for example, in higher levels of physical fighting and bullying, 

and lower life satisfaction among children of immigrants (Fandrem, et al., 2009; Motti‐

Stefanidi et al., 2008; Oppedal, & Røysamb, 2004; Stevens, et al., 2015; Virta, et al., 2004), 

and an elevated risk of a diagnosis of emotional and behavioural problems during 

adolescence (Motti-Stefanidi et al., 2008; Oppedal & Røysamb, 2004). 

External adaptation 

Educational environment is one of the key areas of requiring external adaptation for 

children. Their level of adaptation is reflected in their school engagement and academic 

performance. Immigrant status is an established risk factor for school performance (Motti-

Stefanidi et al., 2008; Motti‐Stefanidi, 2014; Motti-Stefanidi et al., 2015; Anagnostaki et al., 

2016; Suárez-Orozco et al., 2010), means that being an immigrant, or having immigrant 

parents, has been recognised as a factor that can negatively influence how well a student 

performs in school. Many studies found that children of immigrants were at a substantial 

academic disadvantage compared to children of native-born parents (Dustmann et al., 2012; 

Motti-Stefanidi et al., 2008; Motti-Stefanidi et al., 2015; Thomas, 2009; Schnell & Azzolini, 

2015). Moreover, some research showed that highly acculturated second-generation 

immigrant children have poorer outcomes than first-generation immigrant children) (e.g., 

Marks et al., 2014).  

In addition, the majority of current studies investigating the level of adaptation 

achieved by immigrant children was primarily cantered on first-generation immigrant 

children or on mixed samples of first- and second-generation immigrant children. The few 

studies that have focused on second-generation children use inconsistent definitions of this 

group and/or do not attempt to recruit a nationally representative sample. Research 

highlighting disadvantage patterns were undertaken in the USA and Europe, focusing on the 

children of immigrants who were unskilled workers. It is unclear whether these findings can 

be generalized to immigration contexts in which most immigrants have high levels of 

employment skills. This study addresses this gap by focusing on children born to skilled 

immigrant parents after their arrival in the host country and seeking to recruit a 

representative sample of these children. 
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1.2.3 Predictors of adaptation among the children of immigrants 

In addition to examining the level of adaptation achieved by the children of 

immigrants, the current thesis aimed to identify the factors that contribute to individual 

differences in their level of adaptation. Previous research identified a range of predictors of 

such individual differences on both macro and micro scales. On a macro scale, Level et al. 

(2008) identified three factors that influence the academic achievement of children of 

immigrants: the heritage country context, the host country context, and the host country’s 

immigration policy. Many studies have shown the influence of the heritage country context. 

For example, Dronkers, and Kraaykamp (2008) found that children from Indian backgrounds 

performed better than the national average wherever they had settled (such as in Australia, 

New Zealand, and Scotland); whereas children from Pakistani backgrounds always 

performed worse than the national average wherever they had settled (such as in Denmark, 

Scotland). Differences can also be  discerned between immigrant populations in the same 

host nation. For example, Liu and Xie (2016) showed that in the Asian immigrants 

outperform their peers who immigrated from other world regions. There is ample evidence 

of the importance of the host country context. For example, literature (Entorf & Minoiu, 

2005) showed that children who have immigrated to Australia, Canada, and New Zealand 

have higher performance in the Program for International Student Assessment (PISA) tests 

than children who have immigrated to countries such as Germany, France, and the USA. 

Dustmann et al. (2012) found a substantial variation in the academic achievement of the 

children of immigrants across countries. Marks et al. (2018) showed that multicultural 

policies, and positive integration approaches had strong linkages with immigrant children’s 

adaptation and overall child well-being. Level et al. (2008) suggests that enhanced 

educational achievements among immigrant children in specific host nations can be 

attributed to more stringent immigration regulations.  

On a micro scale, internal and external factors contribute to the extent of adaptation 

shown by the children of immigrants. Adaptation is supported by positive internal (“assets”) 

and external factors (“resources”) and limited by negative internal (“vulnerabilities”) and 

external factors (“risk factors”) (Table 1.1). Some factors were relevant to all or most 

children (normative) while others were particularly relevant to the children of immigrants 

(acculturative). 
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Table 1.1: Examples of factors that contribute to the adaptation of any children of immigrants 

Domains of 
factors 

Types of factors                                            Examples 

           Normative        Acculturative 

Internal 

Characteristics 
of child 

Positive  

1. (Assets) 

High educational expectations; 
high school engagement 
persistence in academic tasks 

Non-verbal intelligence 

Empathy 

Self-esteem 

Bilingual 

Pride in cultural 
heritage 

Negative  

(Vulnerabilities) 

Low sense of belonging. 

Child’s Reactivity/irritable 

temperament. 

Confused sense of 
identity.  

Illness 

External 

Characteristics 
faced and 
contents in 
the child’s 
environment 

Positive  

(Resource 
factors) 

Mother’s educational 
expectation for the child  

High parental education   

High educational expectations 
of peers in host group 

Positive parent-child 
relationships  

Involvements in 
extracurricular activities 
(sports, music) 

Positive teacher-child 
relationship. 

Involvement with a 
heritage community 
organisation (e.g., 
heritage language 
school) 

High educational 
expectations of peers 
in the heritage group 

Parents’ proficiency 
in the host language 

Negative  

(Risks factors) 

Peer victimisation for reasons 
other than ethnicity, culture, 
or religion. 

Poor parental mental health 

Intergenerational conflict 

 

Victim of bullying by 
heritage peer group  

Discrimination 
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  Theoretical framework 

Most empirical research on the adaptation among children of immigrants was 

conducted without being guided by any theoretical framework, despite the development of 

a theoretical framework specifically designed for this population.  

Three theoretical frameworks have been widely cited in research concerning 

adaptation among children of immigrants. Berry’s (1997) Acculturation Framework was used 

in research on both adults and children but is not a good match for this thesis. Originally 

developed to explain adult acculturation, it did not focus on children of immigrants or 

differences between skilled and unskilled immigrants. Hobfoll’s (1998, 2001) Conservation of 

Resources framework focused on humans’ motivation to protect their current resources and 

acquire new resources to maintain adaptation. This was not selected for inclusion in this 

thesis because even though it has been applied to the study of children of immigrants, the 

focus has been primarily on those with refugee backgrounds. Conversely, the “Immigrant 

Youth Adaptation in Context” framework by Motti-Stefanidi et al. (2012) focused specifically 

on children of immigrants, making it a suitable fit for the scope of this thesis. Therefore, the 

current thesis addressed this gap by applying this “The Immigrant Youth Adaptation in 

Context” framework (Motti-Stefanidi et al., 2012). This framework was informed by the 

three-level model of immigrant adaptation used by Verkuyten (2005); the bioecological 

model of human development (Bronfenbrenner & Morris, 2006); Berry’s cultural 

transmission model (Berry et al., 2011); and the risk and resilience framework (Garmezy et 

al., 2007).  

Data used in the development of Motti-Stefanidi’s framework was based on pooled 

samples of first- and second-generation immigrant children in Greece. The vast majority of 

parents had migrated from two countries: namely Albania and Turkey. with a significant 

portion of them being unskilled workers (Motti-Stefanidi et al., 2012). The extent to which 

the framework applies to second-generation immigrant children to countries with a 

selective immigration policy is therefore unclear. To acknowledging this gap, this thesis 

examines whether this framework applies to the second-generation immigrant children 

from skilled immigrant backgrounds. The original “Immigrant Youth Adaptation in Context” 



32 
 

framework developed by Motti-Stefanidi et al. (2012) is presented in the following figure 

(Figure 1.1).  

Figure 1.1: Immigrant Youth Adaptation in Contexts: An integrative framework (Motti-

Stefanidi et al., 2012) 

  

“Removed due to copyright restriction” 
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This integrative framework identifies predictors at three levels: the societal level, the 

interaction level, and the level of individual (Motti-Stefanidi et al., 2012). All three levels 

were embedded and interconnected within each other. All of these three levels play a 

central role in the positive immigrant youth adaptation. One individual level could not claim 

as sole agent of individual differences of immigrant youth adaptation. The societal level 

predictors such as societal representation and ideologies and cultural beliefs contributed to 

the adaptation of children of immigrants (e.g., Jasinskaja-Lahti & Liebkind, 2007). The level 

of interaction refers to the many situations where children of immigrant continuously 

interact with other people every day (Verkuyten, 2005). It was then elaborated to include 

the contexts of interaction considered by developmental (Bronfenbrenner & Morris, 2006) 

and acculturation psychologist (Berry et al., 2011; Oppedal, 2006; Sam, 2006) as central for 

the development and acculturation of children of immigrant. The individual level refers to 

children of immigrants intraindividual characteristics (e.g., self-esteem, nonverbal-

intelligence, temperament, motivation, self-regulation, and personality). In the framework 

the interaction level was consider to societal contexts which serve the purpose of both 

development and acculturation context in the child’s immediate environment. Societal level 

factors, such as laws, cultural norms, economic conditions, and government policies 

influence both children’s home culture contexts and the dominant (host) cultural context. 

These two cultural contexts influence three areas in which children have interactions with 

their home culture group, their parents and wider family, and school. Strong social 

predictors (e.g., social class and ethnicity or heritage backgrounds, discrimination, 

segregation, and prejudice) contribute the unique adaptation of children of immigrant 

(Garcia-Coll et al., 1996). For children of immigrants, two agents in these areas are of 

particular importance such as peers from their heritage cultural group and peers from the 

host cultural group. The effect exerted by these predictors on children’s adaptation is 

mediated by child characteristics. As a result, this framework highlights the multiple 

determinants of individual differences in adaptation among children of immigrants.  

This thesis broadens the previous applications of the “Immigrant Youth Adaptation in 

Context” framework (Motti-Stefanidi et al., 2012) by adapting it for research on adaptation 

among the children of immigrants born in the host country to skilled immigrant parents. A 

comparative representation of the original framework and the revised adapted version used 
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in this thesis is depicted side by side in Appendix (see Appendix I for emotional and 

behavioural problems, and Appendix II for academic achievement in reading and numeracy 

performance). It was slightly modified because of the unavailability of predictors according 

to each section or level, as the archival dataset was used for this research.  

 Context of immigration to Australia  

Australia provides a useful context in which to study the level of adaptation achieved 

by the children of skilled immigrants and the factors that contribute to individual differences 

in adaptation. Australia has a rich immigration history. Over the last five decades, Australia 

has welcomed immigrants through three streams: family reunification, skilled migration, 

and humanitarian entrants. Notably, the skilled immigration category constitutes the largest 

stream. Collectively, these three streams have contributed to a large and increasing 

population of immigrants. On 30 June 2020, 30% (7.6 million people) (Australian Bureau of 

Statistics, 2019-20) of the estimated resident Australian population was migrants compared 

to 25.7% (5.5 million people) in June 2008 (Australian Bureau of Statistics, 2007-08).  

The present immigration policy clearly aims to attract immigrants possessing 

employment skills that can make the most substantial contribution to the economic 

progress of both the Australian economy and community. Applicants to the skilled migration 

stream are selected based on  their nominated occupation, age, skills, qualifications, English 

language ability, and perceived employability. Skilled immigrants are required to have 

completed at least an advanced diploma and have professional skills and fluency in the 

English language. Such immigrants are favoured because they are perceived to have a high 

capacity to cope with a  new culture and environment. Therefore, it is plausible that the 

children of skilled immigrants to Australia may show better internal and external adaptation 

than those reported in previous research from other countries on the children of unskilled 

immigrants.  

The choices of highly skilled workers’ to immigrate may be influenced by both pull 

factors (e.g., educational opportunities, improved quality of life, greater political freedom) 

and push factors (e.g., political, or economic instability or discrimination in their home 

country). Nonetheless, upon arrival, numerous skilled immigrants encounter challenges in 
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securing employment that matches their qualifications. Despite holding university degrees 

in medicine, engineering, or in other highly regarded professional qualifications, many of 

these immigrants in Australia end up working in roles like driving taxis, and jobs within 

hospitality, child services, and age care (Gowen, 2023; Huggins & Dimopoulos, 2023). This 

situation can contribute to additional sources of stress.  

Immigrants’ experiences in Australia are shaped by its selective migration policy, 

multicultural policies, and strong settlement support (e.g., New Arrivals Program for school 

students; English Language programs for adult immigrants; Migrant Resource Centres) 

(Papadoploous, & Viegas, 2017). This unique context might lead to higher level of 

adaptation among children of immigrants in Australia compared to those in the host nations 

that have made the greatest contribution to previous research (i.e.,  Western Europe and 

the USA). Earlier studies suggest that specific trends in outcomes could exist within nations 

that implement multicultural policies and embrace positive integration strategies (Friberg, 

2019; Marks et al., 2018), as well as in countries that adopt selective immigration practices 

(e.g., Entof, & Minoiu, 2005, Friberg, 2019).  

Sam (2017, p.504). refers a concept about multiculturalism,  “a policy and its 

attending practices regarding the coexistence of many ethnocultural groups in a plural 

society, as well as the normative beliefs that characterize how the relationships should be 

among the groups”. In general, The Australian multiculturalism policy and governance form 

a framework designed to foster cultural diversity, social inclusion, and the fair treatment of 

individuals from various cultural backgrounds within Australian society. It is based on the 

acknowledgment and acceptance of the nation's diverse cultural and ethnic landscape. The 

policy aims to celebrate and preserve the cultures, languages, and traditions of all ethnic 

groups within the nation. It focuses on social cohesion, respect for cultural diversity, 

equality, increase sense of belonging, and the elimination of discrimination. The objective is 

not assimilation but rather the coexistence and mutual respect of diverse cultures while 

promoting a shared national identity. Australian governance implements various programs 

and initiatives to support immigrant communities and enhance their positive adaptation. 

These initiatives include language support services, cultural festivals, community events, 

settlement services, employment assistance, and educational programs designed to 

accelerate immigrants in integrating into Australian society. The policy aims to create an 
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inclusive society where immigrants are encouraged to participate fully in all aspects of 

Australian life. The government works to ensure equal opportunities in education, 

employment, and social engagement, promoting the active involvement of immigrants in 

civic and community activities. Overall, this policy and governance structures play a 

significant role in the adaptation of immigrants and their children. They provide a supportive 

environment that allows immigrants to retain their cultural identities while facilitating their 

integration into the broader Australian community. This approach encourages a sense of 

belonging and reduces the challenges of cultural adaptation. Multicultural policies are often 

integrated into educational national curriculum, promoting cultural awareness, and 

understanding among the children of immigrants. This helps foster a more inclusive society 

where diversity is celebrated and respected. 

In fact, prior research cantered on the children of immigrants in Australia confirms 

this notion.  For example, international tests results in every country in Western Europe and 

the USA showed that 15-year-old immigrant children had poorer performance in 

Mathematics, Science, and Reading than their peers with native-born parents (OECD, 2012). 

In contrast, in Australia, the children of immigrants performed better than their peers with 

native-born parents (Akther & Robinson, 2014). Similar findings have reported in other 

Australian studies (Cobb-Clark et al., 2012; Islam et al., 2022; Washbrook et al., 2012). For 

example, Islam et al. (2022) found that children of immigrants exhibited better performance 

than children of native-born parents in Australia’s National Assessment Program-Literacy 

and Numeracy (NAPLAN). However, such findings (e.g., Islam et al., 2022) are based on a 

mixed sample of the children of skilled and unskilled parents, and of first- and second-

generation immigrant children. It is currently unclear whether the findings apply specifically 

to the second-generation children of skilled immigrants. It is also unclear whether the 

findings apply equally to the children of skilled immigrants from English-speaking (e.g., 

United Kingdom, New Zealand) and non-English-speaking countries (e.g., Vietnam, Turkey). 

This thesis addresses this gap in knowledge by comparing the adaptation of children of 

skilled immigrants from non-English-speaking countries with both the children of skilled 

immigrants from English-speaking countries, and the children of skilled native-born parents.  
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 Choice of predictor variables for children of immigrants from non-English 
speaking countries 

Previous research guided the selection of predictors for emotional and behavioural 

problems and academic achievement at the interaction and child levels of Motti-Stefanidi et 

al.’s (2012) “Immigrant Youth Adaptation in Context” framework. The framework suggests 

that the influence of factors at the societal level have their influence on adaptation through 

their influence on factors at the interaction and individual child levels.  

1.5.1 Selecting predictors of emotional and behavioural problems 

The interaction level of the framework encompasses both familial and extra-familial 

contexts. Several characteristics of the homes and families of children of immigrants were 

associated with their mental health or emotional and behavioural problems (e.g., Lara-

Cinisomo et al., 2013; Vaage et al., 2011). Factors that were negatively associated with these 

problems include mothers’ regulation of their own psychological health (Daga et al., 2015), 

observed family reframing and family problem-solving (Santiago et al., 2020), and family 

integrity and more traditional family values (Cervantes et al., 2013). The current thesis 

focused on the primary caregiver’s mental health.  

Contexts outside the home have also been shown to influence the mental health and 

emotional and behaviour problems of the children of immigrants. For example, Roorda and 

Koomen, (2020) found that positive teacher-child relationships were negatively associated 

with children’s emotional and behavioural problems. Peer groups also play an important 

part in children’s adaptation. Positive peer- relationships in both the host and heritage 

groups support the emotional well-being of children of immigrants (Motti-Stefanidi et al., 

2020; Teja & Schonert-Reichl, 2013). However, previous research indicates that children of 

immigrants often experience a higher level of peer victimisation, including racist, physical, 

and sexual victimization, than their native-born peers (e.g., Stevens et al., 2015; Strohmeier 

et al., 2011). Low immigrant density in a school is associated with an increased chance of 

being bullied (Hjern et al., 2013). Discrimination is also a predictor of  emotional and 

behavioural problems of children of immigrants (e.g., Guerra et al., 2019; Marks et al., 

2018). Discrimination refers to the negative reaction according to distinct cultures, skin 

colour, religion, language, disability, and so on. Immigrant children have an elevated risk of  
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being discriminated against (Musso et al., 2015), and their perception of discrimination is 

associated with poor mental health, alcohol abuse and aggression (Nakash et al., 2012; 

Walsh et al., 2014; Walsh et al., 2018). For extra-familial predictors at the interaction level 

of the framework, this thesis focused on positive teacher-child relations, perceived 

discrimination, and peer victimisation. 

Several child characteristics have also been identified as predictors children’s 

psychological well-being. The child characteristics positively associated with psychological 

well-being among children from immigrant backgrounds include self-efficacy (Motti-

Stefanidi et al., 2012), self-esteem (Nakash et al., 2012; Neto et al., 2010), and attitudinal 

familism (Li, 2014).  Child characteristics exhibit a negative association with psychological 

well-being among children from immigrant backgrounds include female gender (Nakash et 

al., 2012). The current thesis will focus on their self-esteem and reactivity (irritable 

temperament). 

Existing research was mostly reported on emotional and behavioural problems of 

children of immigrants in the USA and Europe and were based on first-generation children 

or pooled samples of first- and second-generation children of unskilled immigrants. 

Consequently, it is hard to generalise the challenges and outcomes of  second-generation 

NESB skilled immigrants. Considering all those predictors derived from previous research 

and Motti-Stefanidi’s framework, this thesis identified and summarizes the variables that 

were included in the current application of the “Immigrant Youth Adaptation in Context” 

framework to emotional and behavioural problems experienced by children of skilled 

immigrants in Figure 1.2. Predictors related emotional and behavioural problems of children 

of NESB immigrants’ heritage contexts and ethnic peers included under heritage contexts in 

adapted framework, because of unavailability of predictors for each level in the datasets. 

Similar strategy was followed for host contexts and host peer related predictors.  
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Figure 1-2: Research model showing interaction and individual-level predictors of 

individual differences in emotional and behavioural problems among children of skilled 

immigrants (inspired by Motti-Stefanidi et al., 2012) 
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1.5.2 Selecting predictors of academic 
achievement in reading and numeracy performance 

Both familial and extra-familial contexts represent the interaction level of the 

selected framework. Previous research demonstrated home and family factors related to 

academic performance, for example, children of immigrant parents who have better host 

language proficiency outperform native-born children (Casey & Dustmann, 2008; OECD, 

2006; Schnepf, 2007; Washbrook et al., 2012). Family resources or family related predictors 

play a prominent role in children’s academic achievement, indicating that immigrant 

children are not different in this context. For example, family resources promote the 

academic achievement of children of immigrants (Motti-Stefanidi et al., 2012; Motti‐

Stefanidi, 2014; Anagnostaki et al., 2016). Such as parents’ educational level and their 

educational expectations of their children are strongly related to their children’s academic 

achievement. Immigrant parents showed high educational expectations for their children 

(Koustourakis et al., 2016; LSAC, 2014). Their elevated levels of education expectations were 

positively associated with their children’s educational expectations (LSAC, 2014). This thesis 

would focus on parents’ education level, and mother’s interest in education. 

Outside home contexts also have displayed influences on academic skills in reading 

and numeracy performances of children of immigrants. Motti-Stefanidi’s frameworks 

suggest that the educational aspirations of children’s heritage and host peer-group, along 

with their significant connections with peers (Asendorpf & Motti-Stefanidi, 2017), as well as 

their interactions with teachers, have a positive association with their academic 

achievement (e.g., Özdemir & Stattin, 2014; Motti-Stefanidi et al., 2012). Ly and colleagues 

(2012) discovered that a positive correlation existed between the strength of the child-

teacher relationship and the academic achievements of immigrant children. According to 

Level et al. (2008) in familiar immigrant-receiving countries with strict immigration laws 

explain immigrant children’s better educational performance. The selective migration 

policies, this could be generalised to the skilled immigrants and compared to the unskilled 

immigrants. For extra-familial predictors at the interaction level of the framework, this 

thesis focused on positive teacher-child relations, and child education expectation relative 

to heritage peers group,  
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Child characteristics are highly associated with reading and numeracy performances 

of children of immigrants. Studies also indicated that unique attributes of immigrant 

children were associated with their adaptation to academic achievements (Motti-Stefanidi 

et al., 2012; Motti‐Stefanidi, 2014 Anagnostaki et al., 2016; Motti-Stefanidi, 2015) such as 

their educational expectations and non-verbal intelligence level (LSAC, 2014). The academic 

achievements of children of immigrants were positively influenced by their elevated 

aspirations for higher education (Hao & Bonstead-Bruns, 1998). The findings showed 

comparable results in both reading and numeracy achievements (LSAC, 2014). Children of 

immigrants’ higher-level self-esteem led to disregard negative feedback regarding their 

academic skills (Lew & Harklau, 2018). High self-efficacy and persistence also associated 

with academic achievement and children high school completion (Solberg et al., 2007). The 

lower level of school engagement among immigrant children might result in comparatively 

lower academic accomplishments in comparison to children born to native parents (Motti-

Stefanidi et al., 2015). For individual-level predictors, this thesis would focus on child’s self-

esteem, school engagement, persistent in academic task and child’s non-verbal intelligent.  

Existing literature has primarily focused on the academic achievements of first-

generation children or pooled samples of first- and second-generation children of unskilled 

immigrants. In this circumstance, it is hard to generalise the challenges and outcomes of  

second-generation NESB skilled immigrants. The majority of studies are also cantered 

around the USA and Western European regions. Considering all those predictors derived 

from previous research and Motti-Stefanidi’s framework, this thesis identified the following 

predictors (Figure 1.3) to examine the academic achievements in both reading and 

numeracy performance of children of NESB skilled immigrants.  

  

  



42 
 

Figure 1-3: Research model showing interaction and individual-level predictors of individual 

differences in reading and numeracy skills among children of skilled immigrants (inspired by 

Motti-Stefanidi et al., 2012) 
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 Summary 

In conclusion, there several gaps exist in current understanding of adaptation among 

the children of immigrants. Most existing research showed that children of immigrants have 

poorer academic achievement and emotional and behavioural health than children of 

native-born parents (e.g., Organisation for Economic Co-operation and Development, 2012; 

Motti-Stefanidi et al., 2011; Motti-Stefanidi et al., 2008). These studies utilise pooled 

samples of children of skilled and unskilled immigrants with various levels of experience 

with the host culture; children of immigrants who accompanied their parents to the host 

country and children of immigrants who were born in the host country to immigrant parents 

and children mainly from unskilled immigrant backgrounds. Therefore, adaptation of 

second-generation children from skilled immigrant backgrounds is still unknown.  

A significant number of immigrants worldwide possess advanced skills and are 

employable. In certain nations like Australia, New Zealand, Canada, and Singapore, these 

individuals make up the predominant portion of those immigrant population. Most previous 

research focused either on the adaptation of children of parents with low levels of 

employment skills or on pooled samples of skilled and unskilled immigrants (e.g., 

Organization for Economic Co-operation and Development, 2013; Sirin et al., 2013; Motti-

Stefanidi et al., 2010; Suárez-Orozco et al., 2010; Rudasill et al., 2009; Fuligni, 1998). There is 

limited research having compared children of immigrants whose parents share the language 

of the host country against those who do not. Language differences effect on children’s 

access to social capital and this may lead to differences in their socio-emotional or 

educational development. Children whose parents share the same language of the host 

country may be advantaged by lower acculturation demands (Casey and Dustmann, 2008; 

Schmepf, 2007; Washbrook et al., 2012), while children with a heritage language may enjoy 

the benefits of bilingualism but could be disadvantaged for higher acculturation demands. It 

is not clear whether the findings from these pooled samples, used in previous research, 

apply to subsamples of children of first- or second-generation immigrant children, or skilled 

or unskilled immigrants, or English or non-English language background.  

In addition, previous research is rarely guided by a theoretical framework. The 

current thesis responds to these gaps by exploring the adaptation of second-generation 
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children of skilled parents from those parents share the language of the host country 

against those who do not. It uses insights from  a framework specifically designed for 

research on children of immigrants, known as the “Immigrant Youth Adaptation in Context” 

Motti-Stefanidi et al. (2012).  

 Research aims and hypotheses 

To address the gap, the overall objectives of this thesis were to explore the level of 

adaptation among children born in the host country to skilled immigrants who do and do 

not have the host country’s language as their first language, and the insights that the 

theoretical framework provides into the predictors that influence the adaptation and 

individual variances of second-generation children of skilled immigrants in Australia. 

Quantitative research methodology was used. Three groups of children were selected for 

this research: second-generation children of skilled immigrants from non-English-speaking 

background (NESB) countries, second-generation children of skilled immigrants from 

English-speaking background (ESB) countries, and children from native-born skilled parents. 

Both immigrant children groups were from second-generation backgrounds. Due to this, it's 

not necessary to consistently mention "second-generation immigrant children." 

Additionally, all three groups have parents with skilled backgrounds, eliminating the need to 

repeat the term "skilled" with each group. Subsequently, this thesis examined the second-

generation children from NESB skilled immigrants’ internal and external adaptation levels 

and related predictors to explain their independent variances on adaptation in Australia 

through five quantitative studies. 

Comprising a series of five quantitative studies, the first study adopts a cross-

sectional research approach to explore group differences of adaptation levels on emotional 

and behavioural problems and academic achievement in reading and numeracy 

performance among children of NESB skilled immigrants compared to children of ESB skilled 

immigrants and children of native-born skilled parents at 10 years, 12 years, and 14 years of 

age (Study One, Chapter 4). This cross-sectional study identified the group differences in all 

three outcomes across all three ages. This assessment was conducted in parallel with the 

examination of the influence of immigrant status and language status effect on the 

observed levels of adaptation. In the subsequent study, a longitudinal procedure was 
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employed to examine the longitudinal changes or trajectories on all outcomes of children of 

NESB skilled immigrants and compared to children of skilled immigrants from ESB and 

children of native-born skilled parents from the age span of 10 years to 12 years, and 14 

years (Study Two, Chapter 5). 

Studies Three, Four, and Five focused on children of NESB immigrants during the 

transition to high school at 12 years of age only. This developmentally transitional age group 

was chosen due to pre-adolescence to adolescence characterised by many changes in 

children’s lives, e.g., physical hormonal changes (puberty), a transition from primary school 

to secondary school, development of self-identity, friendship, or peer networks, etc. The 

theoretical framework and previous research assisted in the identification of predictors of 

individual variances in emotional and behavioural problems (Study Three, Chapter 6); 

academic achievement in reading performance (Study Four, Chapter 7), and academic 

achievement in numeracy performance (Study Five, Chapter 8). These three studies also 

followed quantitative research method to explore children’s individual variances in all three 

outcomes.  

In summary, this thesis investigation implemented a multi-study approach to 

comprehensively investigate the adaptive levels and longitudinal trajectories of children 

born in Australia to NESB skilled immigrants. It was not only considered their emotional and 

behavioural well-being but also evaluates their academic achievement in the areas of 

reading and numeracy performances. Through a systematic exploration of predictive factors 

within distinct contexts using the framework “Immigrant Youth Adaptation in Context” 

Motti-Stefanidi et al. (2012), this research strives to enhance understanding of the dynamics 

influencing the adaptation experiences of this particular second-generation children from 

NESB and skilled immigrants backgrounds in Australia. The aim and hypotheses of all five 

studies are outlined and discussed below.  

1.7.1 Study One 

Aims 

Children groups differences and parent immigrant status and home language effect 

among second-generation children of skilled immigrants from NESB compared to second-
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generation children of skilled immigrants from ESB and children of native-born skilled 

parents. 

       Aim – I: To compare the children groups’ differences in the level of emotional and 

behavioural problems and academic achievements in reading and numeracy skills among 

second-generation children of NESB skilled immigrants; second-generation children of ESB 

skilled immigrants and children of native-born skilled parents at 10, 12, and 14 years of age. 

       Aim – II: To compare the level of emotional and behavioural problems across the effect 

of parents’ immigrant status and home language between second-generation children of 

both NESB skilled and ESB skilled immigrants and the children of native-born skilled parents 

at 10, 12, and 14 years of age. 

       Aim – III: To compare the level of academic achievements in reading across the effect of 

parents’ immigrant status and home language between second-generation children of both 

NESB skilled and ESB skilled immigrants and the children of native-born skilled parents at 10, 

12, and 14 years of age. 

       Aim – IV: To compare the level of academic achievements in numeracy across the effect 

of parents’ immigrant status and home language between second-generation children of 

both NESB skilled and ESB skilled immigrants and the children of native-born skilled parents 

at 10, 12, and 14 years of age. 

Hypothesis 
Group differences  

Psycho-social wellbeing: The level of emotional and behavioural problems among second-

generation children of skilled immigrants from NESB would be lower compared to children 

of native-born skilled parents and children of ESB skilled immigrants. 

Academic achievement: The level of reading and numeracy performance among second-

generation children of skilled immigrants from NESB would be higher compared to children 

of native-born skilled parents and children of ESB skilled immigrants. 
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Immigrant effect  

Psycho-social wellbeing: The level of emotional and behavioural problems among second-

generation children of skilled immigrants from NESB and ESB will be lower compared to 

children of native-born skilled parents. 

Academic achievement: Reading and numeracy skills among second-generation children of 

skilled immigrants from NESB and ESB will be higher compared to children of native-born 

skilled parents. 

Language effect  

Psycho-social wellbeing: The level of emotional and behavioural problems among second-

generation children of skilled immigrants from NESB will be higher compared to skilled 

immigrants from ESB. 

Academic achievement: Reading and numeracy skills among second-generation children of 

skilled immigrants from NESB will be higher compared to children of skilled immigrants from 

ESB. 

1.7.2 Study Two  

Aim – I: To explore the longitudinal changes in the adaptation of emotional and 

behavioural problems of second-generation children of NESB skilled immigrants and 

compared to the second-generation children of ESB skilled immigrants and children of 

native-born skilled parents at 10 years, 12 years, and 14 years of age.  

Aim – II: To explore the longitudinal changes in the adaptation of academic 

achievements in reading and numeracy skills of second-generation children of NESB skilled 

immigrants and compared to the second-generation children of ESB skilled immigrant and 

children of native-born skilled parents at 10 years, 12 years, and 14 years of age.  

Hypotheses 
Longitudinal effect 

The patterns predicted above would be observed for data related to children at 10, 12, and 

14 years of age. 
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Hypothesis – I 

The longitudinal changes of emotional and behavioural problems of children of NESB 

immigrants would be positive within themselves from 10 years to following two ages at 12 

years and 14 years. Similar changes would be observed  compared to the other two groups: 

children of ESB immigrants and native-born parents from 10 years to 12 years, and 14 years 

of age. 

Hypothesis – II: The longitudinal changes of academic achievement in reading and numeracy 

performance of children of NESB immigrants would be higher/positive within themselves. 

Similar trends would be found in both academic skills of children of NESB immigrants  

compared to other two counterparts: children of ESB immigrants and native-born parents 

from 10 years to 12 years, and 14 years of age. 

1.7.3 Study Three, Four, and Five 

Identify the predictors of three outcomes among second-generation children of 

NESB skilled immigrants at the age of 12 years. 

       Aim-I: To identify factors that account for individual variances in emotional and 

behavioural problems and academic achievement in reading and numeracy among second-

generation children of skilled immigrants from NESB at the age of 12 years. 

       Aim-II: To test the applicability of the theoretical framework the “Immigrant Youth 

Adaptation in Context” (Motti-Stefanidi et al., 2012) to the second-generation children of 

NESB skilled immigrants to Australia. 

Hypotheses 

Identify the predictors of three outcomes: emotional and behavioural problems and 

academic achievement in reading and numeracy skills among second-generation children of 

NESB skilled immigrants at the age of 12 years. 

Children’s emotional and behavioural problems  

1. Children’s  emotional and behavioural problems would be negatively correlated with  
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• the quality of their relationship with their main teacher 

•  their self-esteem. 

2.Children emotional and behavioural problems would be positively correlated with  

• their primary caregivers’ level of psychological distress 

• the level of discrimination experienced by the child relative to that 

experienced by peers belonging to their heritage group 

• the level of peer victimisation experienced by the child relative to that 

experienced by peers belonging to the host group 

• their reactivity. 

3. The research model depicted in Figure 1.2 would explain a significant amount of variance 

in children’s emotional and behavioural problems in total problem scores from the 

Strengths and Difficulties Questionnaire at the age of 12 years which would be based on the 

explained variance from the hierarchical multiple regression analyses. 

Academic achievement 

1. At the age of 12 years, the NAPLAN reading, and numeracy scores would be 

negatively correlated with  

• self-esteem. 

2. At the age of 12 years, the NAPLAN reading, and numeracy scores will be positively 

correlated with  

• primary caregiver’s education level 

• mother’s interest in education 

• educational aspirations relative to those of peers in their heritage group 

• positive relationship with their main teacher  

• school engagement 

• persistence in academic tasks 

• Non-verbal intelligence.  

 

3. The research model depicted in Figure 1.3 will explain the significant amount of 

variance in second-generation children of NESB skilled immigrants’ academic 

achievement in NAPLAN reading and numeracy skills at 12 years of age which would 
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be based on the explained variances from the hierarchical multiple regression 

analyses. 

 Structure of the thesis 

The thesis consists of nine chapters with different accountability. The contents of 

different chapters are separately discussed below. 

This introductory chapter provided a brief overview of thesis topic, including some 

backgrounds on the existing research and the gaps concerning the adaptation of second-

generation children of skilled immigrants from non-English-speaking countries. This chapter 

identified an appropriate theoretical framework as a guide for three studies (Studies Three, 

Four, and Five) the “Immigrant Youth Adaptation in Context” framework (Motti-Stefanidi et 

al., 2012). It also highlighted the aims and hypotheses of all five studies. 

Chapter 2 describes the data and research methodology, highlighting their significance and 

rationale. It elaborates on the archival datasets and the information of the selected samples 

extracted from datasets. It demonstrates the details of the measurements of all the 

outcomes and predictors variables and outlines the statistical analysis plan of all the 

subsequent studies. 

Chapter 3 details the  attrition analysis. This chapter focuses on determining the magnitude 

of the loss of participants in LSAC and NAPLAN data over time, and the implications of this 

for differences in the power of statistical analyses at different child ages in the current 

study; whether there was any demographic bias in attrition associated likely eroding the 

representativeness of the samples, and whether any bias in attrition associated with 

children’s past performance is likely to influence the results from between-group 

comparisons.  

Chapter 4 reports on Study One. This cross-sectional study differentiated second-generation 

immigrant children’s groups of NESB and ESB skilled immigrants and native-born parents in 

emotional and behavioural problems and academic achievement in reading and numeracy 

skills across three age points (10, 12 and 14 years).  
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Chapter 5 reports on Study Two. This longitudinal study explores the longitudinal changes of 

emotional and behavioural problems and academic achievement in reading and numeracy 

skills among second-generation immigrant children’s groups of NESB and ESB skilled 

immigrants and native-born skilled parents across three age points (10, 12, and 14 years).  

Chapter 6 reports on Study Three. This study, guided by the “Immigrant Youth Adaptation in 

Context” (Motti-Stefanidi et al., 2012) framework, identifies predictors of individual 

differences in emotional and behavioural problems among second-generation children of 

NESB skilled immigrants at the transition to high school (12 years of age).  

Chapter 7 reports on Study Four. Also, guided by the “Immigrant Youth Adaptation in 

Context” (Motti-Stefanidi et al., 2012) framework, identifies predictors of individual 

differences in academic achievement in reading skills among second-generation children of 

NESB skilled immigrants at 12 years of age.  

Chapter 8 reported Study Five. Guided by “Immigrant Youth Adaptation in Context” (Motti-

Stefanidi et al., 2012) framework, this study identifies predictors of individual differences in 

academic achievement in numeracy skills among second-generation children of NESB skilled 

immigrants of the same year of age (12 years).  

Chapter 9 provides an overall discussion and conclusion, summarising the major findings 

across all five studies. This chapter highlighted the contribution of the research and the 

implication of the findings to the literature. It acknowledges the research limitations  and 

recommends areas for future research. 
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 CHAPTER 2 — METHODOLOGY 

Data for the predictor and outcome variables were extracted from two large archival 

longitudinal databases. This chapter describes key points concerning the research methods 

used to collect the information in these databases and directs readers to sources in which 

they can find more detailed information .  

Data concerning the demographic characteristic of the sample, predictor variables 

and children’s emotional and behavioural problems were drawn from the Longitudinal 

Study of Australian Children (LSAC). Data concerning children’s reading and numeracy skills 

were drawn from the National Assessment Program-Literacy and Numeracy (NAPLAN). 

NAPLAN and LSAC data were able to be integrated with the LSAC by applying for the 

children‘s unique identification number.  

 The Longitudinal Study of Australian Children 

This thesis extracted data from the “Growing Up in Australia: LSAC archival data set” 

for all five studies. LSAC is the first nationally representative longitudinal study of child 

development in Australia. This is a broad, multi-disciplinary study that was developed to 

examine the impact of Australia’s unique social, economic, and cultural environment on the 

next generation, particularly regarding issues of policy relevance. Data collection focused on 

identifying the developmental pathways that Australian children follow and the factors 

(both positive and negative) that predict the course of these pathways. LSAC was conducted 

through a partnership between the Australian Department of Social Services (DSS), the 

Australian Institute of Family Studies (AIFS), and the Australian Bureau of Statistics (ABS). 

2.1.1 Sampling 

Although it is desirable to base policy and practice recommendations on nationally 

representative samples, this is not feasible for individual researchers.  Consequently, most 

research on adaptation among children of immigrants is based on convenience samples. The 

LSAC database provided a unique opportunity to access nationally representative data.  

The LSAC’s commenced in 2004 with a representative sample of Australian children 

from two cohorts: the Baby Cohort (aged from 0 to 1 year old) and the Kindergarten Cohort 
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(aged from 4 to 5 years old). The reference population for both cohorts was the national 

population of children of the relevant age. Special legislation was passed to allow children of 

the appropriate ages to be identified from confidential records held by Australia’s universal 

health insurance provider, Medicare. These records included all children except those living 

in some very remote communities (Mohal, 2021).  

Stratified random sampling was used to achieve a scaled sample that was 

proportionally representation of the population across Australia. The population was 

ordered by date of birth within selected postcodes, and then a random start and skip 

process was applied to select the children. The number of children selected depended on 

which stratum the postcode was in. For most postcodes, the aim of the LSAC was to recruit 

about 20 children per cohort per postcode. This process allowed all children living in 

Australia who were relevant ages to be identified.  

To recruit a target population of approximately 5,000 children in each cohort, an 

initial mailout sent 18,814 invitations. Contact details proved to be valid for only 16,342 of 

these families. Of these,  a total of 10,090 families were successfully recruited and 

completed Wave 1 data collection. This represents a 61.7% participation rate (Australian 

Bureau of Statistics LSAC processing team and the Australian Bureau of Statistics Household 

Survey Methodology team, 2020). 

2.1.2 Attrition 

The sampling strategy for LSAC was designed to accommodate a reduction in the 

number of active participants from wave to wave. Children were lost to follow-up due to 

death, loss of contact due to an unknown new address, or because they or their parents 

declined to participate further. Some children were brought back into the LSAC sample after 

missing a wave when contact was re-established. High attrition is normal in longitudinal 

research. “ Of these 10,090 children recruited in the Wave 1 sample, 6,164 children 

responded in Wave 8, and 5,232 children responded to all waves (Australian Bureau of 

Statistics LSAC processing team and the Australian Bureau of Statistics Household Survey 

Methodology team, 2020). 
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 Magnitude of attrition from LSAC cohorts 

Despite strategies implemented to minimise attrition (Australian Bureau of Statistics 

LSAC processing Team and the Australian Bureau of Statistics Household Survey 

Methodology Team, 2020), LSAC had relatively high rates of attrition in both cohorts. Table 

2.1 shows the sample size and the percentage of the original samples recruited at 0-1  (Baby 

Cohort) and 4-5 years of age (Kindergarten Cohort) had lost to attrition by the time the 

children were 10, 12 and 14 years of age. Table 2.1 shows that more than one in six of the 

original sample was lost due to attrition at each of the three ages. By the time reached 14 

years of age, more than one in three children in the Baby Cohort, and more than one in four 

children in Kindergarten Cohort had been lost to attrition. The higher attrition rate in Baby 

Cohort is a direct result of drawing on data from waves that were more distant from the 

date of recruitment. Table 2.1 shows the sample size and the percentage of the original 

samples recruited at 0-1 and 4-5 years of age that the Baby and Kindergarten Cohorts had 

lost to attrition by the time the children were 10, 12 and 14 years of age. These ages 

correspond to Waves 6, 7, and 8 for Baby Cohort, and Waves 4, 5, and 6 were for the 

Kindergarten Cohort.  
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Table 2.1: Sample size and percentage lost to attrition for the Baby and Kindergarten 

Cohorts in the Longitudinal Study of Children who were lost to attrition at 10, 12, and 14 

years of age 

 

Cohorts 

Ages (years) 

0 4 10 12 14 

Baby       

   Data collection wave 1  6 7 8 

   Sample size 5107  3764 3381 3127 

   Attrition rate (%) -  26.3 33.8 38.8 

Kindergarten       

   Data collection wave  1 4 5 6 

   Sample size  4983 4169 3956 3537 

   Attrition rate (%)  - 16.3 20.6 29.0 

Source: (Australian Bureau of Statistics LSAC processing team and the Australian Bureau of 

Statistics Household Survey Methodology team, 2020) 

   When the target sample size for each LSAC cohort was chosen, the calculations 

were based on a prediction that there would be even higher levels of attrition from the Baby 

Cohort and Kindergarten Cohorts than those that eventuated. These predictions were based 

on attrition rates in other national longitudinal databases. 

2.2.1 Comparison with other longitudinal studies 

Attrition rates from the LSAC were similar to, or lower than, those observed in 

longitudinal surveys of representative samples of children in other Western countries and in 

longitudinal studies of older adolescents and young adults in Australia. British and North 

American studies of children of comparable ages to those in LSAC provide useful 

benchmarks. The UK Millennium Cohort Study (MCS) also recruited a baby cohort. It 

experienced a 2-year attrition rate of 16% and a 10-year attrition rate of 28%  (Connelly & 
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Platt, 2014). The attrition rates for the Baby Cohort in LSAC were very similar: 9.8% at 2 

years and 26.3% at 10 years.  The National Longitudinal Survey of Youth (NLSY97) in the 

USA, which collected data when children were twelve to sixteen years old, the age range on 

which the current thesis focuses, experienced a 4-year attrition rate of 11% (Aughinbaugh, 

& Gardecki., 2007). This is comparable to the 4-year attrition rates for the Baby (14.1%) and 

Kindergarten Cohorts (13.1%) in the LSAC. The attrition rate for LSAC is lower than that for 

Australian longitudinal studies of older children. The Longitudinal Survey of Australian Youth 

(LSAY) experienced a 5-year attrition rate of 35.5% for the Y95 cohort and 45% for the Y98 

cohort, and an 8-year attrition rate of 55% in the Y95 cohort (Rothman, 2009). The 5- and 8-

year attrition rates for LSAC were approximately half those reported for LSAY (Baby Cohort: 

5-years, 14.1%; 8 years, 20.0%; Kindergarten Cohort: 5-years, 13.1%; 8 years, 20.6%).  

Attrition is also common in longitudinal studies of immigrants. It is likely that this is 

at least partly attributable to difficulties in maintaining contact and effective communication 

across diverse language and cultural backgrounds. Additionally, immigrants are more likely 

to move from one location to another, which could further exacerbate attrition. For 

example, a study on immigrant families in New Zealand reported a 1-year attrition rate of 

14% (Bryant & Krsinich, 2009). For the current thesis, such findings raise the possibility that 

the magnitude or nature attrition may differ across comparison groups. An attrition analysis 

was conducted to determine this (see Chapter 3).  

2.2.2 Data collection  

Between 2004 and 2020, nine main waves of data collection were conducted at 

approximately two-year intervals. When these data were collected children in the Baby 

Cohort were 0-1 years (Wave 1), 2-3 years (Wave 2), 4-5 years (Wave 3), 6-7 years (Wave 4), 

8-9 years (Wave 5), 10-11 years (Wave 6), 12-13 years (Wave 7), 14-15 years (Wave 8) and 

16-17 years of age (Wave 9). In the Kindergarten Cohort, data were collected when children 

were 4 -5 years (Wave 1), 6-7 years (Wave 2), 8-9 years (Wave 3), 10-11 years (Wave 4), 12-

13 years (Wave 5), 14-15 years (Wave 6), 16 -17 years (Wave 7), 18 – 19 (Wave 8) and 20 -21 

years of age (Wave 9).  

A two-stage cluster-based design was used to allow the analysis of data from 

children and families within their communities. Data were collected in multiple ways; face-
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to-face interviews, direct assessments of the children, computer-assisted self-interview, and 

paper questionnaires. Data were collected from parents and other family members,  

teachers, child carer workers, and the children.  

 The National Assessment Program-Literacy and Numeracy (NAPLAN) 

The National Assessment Program Literacy and Numeracy (NAPLAN) is a full cohort 

assessment of students in Years 3, 5, 7, and 9 that monitors the acquisition of literacy and 

numeracy skills necessary for successful grade transition through national standardised tests 

in reading, writing, language conventions (spelling, grammar, and punctuation), and 

numeracy. The NAPLAN uses common national reporting scales so that scale scores can be 

compared across schools, states, school year levels and over time. For example, a score of 

500 in Numeracy for achieved by a student in Year 3 in 2008 reflects the same level of skills 

as a score of 500 achieved by a student in Year 5 in 2008 or in other years.  

NAPLAN assigns students’ performance in each area of assessment a score between 

0 and 1000, with higher scores representing higher performance. These raw scores were 

then standardised to form scale scores. To aid the interpretation of scale scores, these were 

classified into bands, with higher scale scores being assigned to higher bands. Performance 

in higher bands is needed for a successful transition to each subsequent grade, and the 

number of bands increases across grades to accommodate this. For example, in Year 3, 

students’ performance is classified into six bands. Band 2 represents the minimum level of 

skills necessary for a successful transition to Grade 4. However, by Year 5, students’ 

performance is classified into eight bands and Band 4 represents the minimum level of skills 

necessary for a successful transition. In Years 7 and 9, scale scores in Bands 4 and 5, 

respectively, represent the minimum level of skills necessary for a successful grade 

transition (NAPLAN, 2018). The figure attached in Appendix III, that replicated directly from 

the NAPLAN website. It shows the details of banding in their assessment scale. 

This thesis accessed children’s NAPLAN scaled scores in reading and numeracy. 

These scores will be interpreted in terms of the bands to which they were assigned at the 

relevant grade level. In Appendix IV displayed the scale score range for each band for 
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reading and numeracy assessments in Years 3, 5, 7, and 9. Years 5, 7, and 9 which are 

typically completed by children aged 10, 12, and 14 years, respectively.  

 Derivation of the samples used in this thesis 

To maximize the sample size, the current program pooled children aged 10-11 years, 12-13 

years, and 14-15 years of age in Baby and Kindergarten Cohorts (Figure 2.1).  
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Figure 2.1: procedure how the sample were extracted from both cohorts according to their 

age. 
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LSAC + NAPLAN 

W2, 2-3yrs 
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Grade 9 NAPLAN 
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Grade 7 NAPLAN 
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W4, 10-11yrs + 
Grade 5 NAPLAN 
score 

W2, 6-7yrs 

W8, 18-19yrs 

W7, 16-17yrs 

W1, 4-5yrs 

W9, 20 -
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Three groups of children were then selected:  

I. Children of skilled immigrants from non-English-speaking countries (NESB)   

II. Children of skilled immigrants from English-speaking countries (ESB) 

III. Children of native-born parents with high employment skills 

The inclusion criterion for inclusion for children of immigrants was that both parents 

were born outside Australia for children in two parent families or that their sole parent was 

born outside Australia. The inclusion criterion for high employment skills was that one or 

both parents had completed an  advanced diploma or a higher qualification.  Heritage 

countries were classified as English-speaking or non-English-speaking  according to its 

country’s official language as recorded in ‘The world factbook’ (Central Intelligence Agency, 

USA, 2014) The inclusion criteria for each of the three comparison groups is summarized in 

Table 2.2.  
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Table 2.2: Inclusion criteria of the selected groups 

Groups Inclusion criteria Some country included in each 
group 

Children of 
NESB Skilled 
Immigrants  

Second-generation children, children born 
in the host country (Australia) 

Both parents born overseas from non-
English-speaking background (NESB) unless 
children have a single parent 

Either parent has an education background 
of an advanced diploma or higher 

Fiji, Samoa, Germany, Greece, 
Poland, Iraq, Turkey, Viet Nam, 
Malaysia, Singapore, China 
(excludes SARs and Taiwan), Hong 
Kong (SAR of China), Bangladesh, 
India, Pakistan, and Chile. 

Children of ESB 
Skilled 
Immigrants 

Second-generation children, children born 
in the host country (Australia) 

Both parents born overseas from an 
English-speaking background (ESB) unless 
children have a single parent 

Either parent has an education background 
of an advanced diploma or higher  

New Zealand, United Kingdom, 
Scotland, Ireland, and the USA.  

Children of 
native-born 
skilled parents 

Children born in Australia to native-born 
parents. 

Both parents born in Australia unless 
children have a single parent 

Either parent has an education background 
of an advanced diploma or higher  

Australia 

 

However, children were selected from the LSAC data across three age groups: 10 

years, 12 years, and 14 years of age for this thesis. To maximise the sample number, 

samples were extracted from both Baby and the Kindergarten Cohorts in all three ages. The 

age was chosen as a continuous variable and categorised for respective studies and 

contexts. At commencement of the LSAC, the samples were large for both cohorts. This 

thesis derived and extracted the samples according to the inclusion criteria. The details of 

the samples, derived from three age points, showed in the following figures (Figures 2.1; 2.2 

and 2.3).  
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Figure 2-1: Derivation of the samples of 10-years-old children used in the current thesis 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

LSAC 
10 years 

 

 Kinder cohort at 4-5 years 
(wave 1- 2004) n=4983 

 

 Baby cohort at 0-1-
year (Wave 1 - 
2004) n= 5107 

At 10-11 years 
(Wave 4 – 2008) 
n=4169 (83.7%) 

Follow-up 
missing n=814 
(16.3%) 

 

Follow-up missing 
n=1343 (26.3%) 

 

Excluded for main language in 
of P1 and P2 COB with their skill 
level n=4330 

 

Longitudinal study, total participants n = 2723. 
children of NESB immigrants n = 178, ESB 
immigrants n = 129, and native-born parents 
n= 2416.  

At 10-11years 
(Wave 6 – 2012) 
n= 3764 (73.7%) 

 

Cross-sectional study, total participants n= 3444. 
Children of NESB immigrants n = 234, ESB immigrants 
n = 190 and native-born parents n = 3020. 

Children born in 
Australia n=4010 
(96.2%) 

 

Children not 
born in Australia 
n=157 (3.8%) 

 

Children born in 
Australia n=3764 

 

Missing for longitudinal 
study selection n = 721 

 

At b10+k10, total pooled sample according to P1 and 
P2’s COB and their main language with their skill level 
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Figure 2-2: Derivation of the samples of 12-years-old children used in the current thesis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LSAC 

12 years 

 

 Kinder cohort at 4-5 
years (wave 1- 2004) 
n=4983 

 Baby cohort at 0-
1-year (Wave 1 - 
2004) n= 5107 

At 12-13 years 
(Wave 5 – 2010) 
n= 3956 (79.4%) 

Follow-up 
missing n=814 
(20.6%) 

 

Follow-up 
missing n=1343 
(26.3%) 

Excluded for main language 
according to P1 and P2 COB 
with their skill level n=4330 

 

Longitudinal study, total participants n = 
2723. children of NESB immigrants n = 
178, ESB immigrants and n = 129, and 
native-born parents n= 2416.  
 

At 12-13years 
(Wave 7 – 2014) 
n= 3764 (73.7%) 

 

Cross-sectional study, total participants n= 3362. 
Children of NESB immigrants n = 218, ESB 
immigrants n = 172 and native-born parents n = 
2972 

Children born in 
Australia 
n=3801 (96.1%) 

 

Children not 
born in 
Australia 
n=155 (3.9%) 

Children born in 
Australia 
n=3764 

 

Missing for longitudinal 
study selection n = 639 

 

At b10+k10, total pooled sample according to P1 and 
P2’s COB and their main language with their skill level 
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Figure 2-3: Derivation of the samples of 14-years-old children used in the current thesis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

LSAC 

14 years 

 

 Kinder cohort at 4-5 years 
(wave 1- 2004) n=4983 

 

 Baby cohort at 0-
1-year (Wave 1 - 
2004) n= 5107 

At 14 -15 years 
(Wave 6 – 2012) 
n= 3537 (71.0%) 

Follow-up 
missing n=814 
(29.0%) 

 

Follow-up 
missing n=1343 
(26.3%) 

Excluded for main language in 
of P1 and P2 COB with their 
skill level n=4330 

 

Longitudinal study, total participants n = 2723. 
children of NESB immigrants  n = 178, ESB 
immigrants and n = 129, and native-born parents n= 
2416 

At 14 -15years 
(Wave 7 – 2016) 
n= 3764 (73.7%) 

 

 Cross-sectional study, total participants n= 3151. 
Children of NESB immigrants n = 202, ESB 
immigrants n = 169 and native-born parents n = 
2780 
 

Children born in 
Australia n= 
3395 (96.0%) 

 

Children not 
born in 
Australia n=142 
(4.0%) 

Children born in 
Australia n=3764 

 

Missing for 
longitudinal study 
selection n = 428 

At b10+k10, total pooled sample according to P1 and 
P2’s COB and their main language with their skill level 
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The number of participants in three groups across their three different age points showed in Table 2.4.  

 

Table 2.3: The number of participants in three groups across their three different age points 

 

 

Groups 

Children age 

10 years 12 years 14 years 

n Male 
(%) 

Mean 
age 

SD n Male 
(%) 

Mean 
age 

SD n  

 

Male 
(%) 

Mean 
age 

SD 

Children of non-
English-speaking 
background (NESB) 
skilled immigrants 

234 53.0 10.32 0.47 218 53.7 12.38 0.49 202 53.3 14.35 0.48 

Children of English-
speaking background 
(ESB) skilled 
immigrants 

190 55.3 10.38 0.49 172 57.0 12.40 0.49 167 56.9 14.37 0.49 

Children of skilled 
native (Australian)-
born parents 

3020 50.5 10.38 0.49 2972 50.2 12.45 0.50 2780 50.7 14.37 0.48 
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 Measurements of outcome variables 

The three outcome variables in current program of research were children’s emotional and 

behavioural problems and their academic achievements in reading and numeracy 

performance at 10, 12, and 14 years of age.  

2.5.1 Emotional and behavioural problems 

The strength and difficulties questionnaire (SDQ) 

The LSAC used the Strength and Difficulties Questionnaire (SDQ) (Goodman, 1997) to 

measure children’s emotional and behavioural problems. The SDQ is a behavioural 

screening questionnaire that is available in forms that are appropriate for children between 

3 and 16 years of age. It consists of 25 items which are rated 3-point Likert scales: “not 

true”, “somewhat true” and “certainly true”. For most items, these are scored 0, 1, and 2, 

respectively. However, the scale also includes some items that are reverse scored. The 

complete list of items can be found in Appendix V. The 25 items are divided into one 

strengths subscale (pro-social behaviour) and four difficulties sub-scales (emotional 

symptoms, conduct problems, hyperactivity, and problems in peer relationships). Some of 

the items are, “I try to be nice to other people, I care about their feelings”, “I am restless; I 

cannot stay still for long”, “I get a lot of headaches, stomach-aches or sickness”, “I get very 

angry and lose my temper”, “I would rather be alone than with people of my age”.  

This thesis used the total self-reported difficulties score as the measure of emotional 

and behavioural problems at all ages (10-11 years; age 12-13 years and 14-15 years). The 

total difficulties score is the simple sum of the four difficulties subscales. Higher total 

difficulties scores reflect more severe emotional and behavioural problems. Cut scores are 

provided to aid the interpretation of scores. Total difficulties scores between 0 and 15 are 

within the normal range, scores between 16 and 19 falls in borderline range, and scores 

between 20 and 40 indicate that the child is likely to have a mental health problem that 

warrants clinical intervention. The SDQ was used extensively in other research in Australia 

and in cross-cultural research and all difficulties subscales have been shown to have 

adequate internal reliability and validity across diverse contexts (e.g., Hawes & Dadds, 

2004). In the current research, the value for Cronbach’s alpha for the total difficulties scale 
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was above or near 0.8 for all comparison groups at all ages, despite their cultural diversity 

(Table 2.5). 

Table 2.4: Cronbach alpha for SDQ according to the selected group 

 

Child Age 

Children’s group 

Children of Non-English-
speaking background 

(NESB) skilled immigrant 
parents (α) 

Children of English-
speaking background 

(ESB) skilled 
immigrants (α) 

Children of 
Native-born 

skilled parents 
(α) 

10 years 0.76 0.79 0.82 

12 years 0.77 0.85 0.82 

14 years 0.80 0.82 0.83 

 
2.5.2 Academic achievement in reading and numeracy performance 

The National Assessment Program-Literacy and Numeracy (NAPLAN) 

This thesis used children’s NAPLAN scale scores for reading and numeracy 

performance as measures of their academic skills in these two domains. NAPLAN tests are 

administered to students in Years 3, 5, 7, and 9 across all Australian states and territories. 

The tests are typically conducted on the same day or within the same week to ensure 

consistency in testing requirements. They are administered in classroom settings during 

regular school hours to minimize interruptions to the normal school routine. To measure 

reading performances, students are presented with a variety of reading passages and texts 

that they need to comprehend, analyse, and interpret. The numeracy component evaluates 

students' mathematical skills. It covers concepts such as number sense, measurement, 

geometry, statistics, and problem-solving. Students are presented with mathematical 

questions that require them to apply various mathematical concepts and operations. 

NAPLAN tests use a mix of response formats to assess students' skills: multiple-choice 

questions, short-answer questions, extended responses, and graphs and diagrams. Scoring 

in NAPLAN can vary depending on the question type and the subject (literacy or numeracy). 

In general: for multiple-choice questions, students receive a score for each correct answer. 
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Incorrect answers usually do not result in negative scores. For short-answer and extended-

response questions, scoring considers both correctness and the quality of the response. 

Partial credit may be given for showing correct working even if the final answer is incorrect. 

 Measurement of predictors associated with emotional and behavioural 
problems 

2.6.1 Extra-familial heritage cultural context 

 Discrimination experienced by target children relative to that experienced by peers from 
their heritage group  

This variable assessed whether target children experienced more discrimination that 

was normative for members of culture group. The score was calculated as the difference 

between the target child’s score for self-reported experience of discrimination and the 

mean score for self-reported experience of discrimination across other children in their 

heritage culture group. Discrimination was measured using a 5-item checklist that was 

custom-designed for the LSAC. The items were: 1. In the last 6 months have you been 

treated unfairly or badly because of your language or accent? 2. In the last 6 months have 

you been treated unfairly or badly because of your skin colour? 3. In the last 6 months have 

you been treated unfairly or badly because of your disability? 4. In the last 6 months have 

you been treated unfairly or badly because of your religious beliefs? 5. In the last 6 months 

have you been treated unfairly or badly because of your cultural background? Children were 

asked to provide a . Yes/No answer to each item. The score for the checklist is the sum of 

“Yes” responses. Data concerning the psychometric properties of the checklist (i.e., validity, 

test-retest reliability, cross-cultural validity) are not available for this measure. 

2.6.2 Home Context 

 Primary caregiver’s psychological distress 

The primary caregiver’s mental health was assessed by the six-item short form of the  

Kessler Psychological Distress Scale (K-6) (Kessler et al., 2002). The K6 contains 6 questions 

related to depression and anxiety. LSAC participants were asked to rate the frequency with 

which they felt sad, nervous, restless, fidgety, hopeless, and that everything is an effort or 

worthless, during the last 30 days. The wording of items is provided in Appendix VI. Each 

item is rated on a 5-point scale: “All of the time”(1) “Most of the time”(2), “Some of the 
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time” (3), “A little of the time” (4), and “None of the time” (5). Low total scores reflect 

greater psychological distress. Total scores range from 6, which indicates a likely mental 

health disorder, to 30, which indicates the absence of psychological distress.  This measure 

was used widely in Australia and in cross-cultural contexts. In the current thesis, the scale 

showed good internal consistency (α = 0.83) when used among immigrant caregivers from 

non-English-speaking countries.  

2.6.3 Host culture context 

 Peer victimization experienced by target children relative to that experienced by peers 
from the host population  

This variable assessed whether target children experienced more peer victimization 

(Bullying”) that was normative for members of host culture group. The score was calculated 

as the difference between the target child’s score for self-reported experience of peer 

victimization and the mean score for self-reported experience of peer victimization across 

children in the host culture group. Peer victimisation was measured using a 7-item checklist  

that was custom-designed for the LSAC. The items are: “Kids hit or kicked me on purpose”; 

“Kids grabbed or shoved me on purpose,” “Kids threatened to hurt me or take my things,” 

“Kids saying mean things to me or called me names,” “Kids tried to keep others from being 

my friend,” “Kids did not let me join in what they were doing,” and “Kids send me a mean 

text message/email or posted mean things about me on the Internet (e.g. on Facebook, 

Myspace)”. Further details about this scale are provided in Appendix VIII. Children rated the 

frequency of each event on a 4-point scale: “Never” (1), “Once or twice” (2), “About once a 

week” (3), “Several times a week’ (4). This psychometric properties (validity, test-retest 

reliability, cross-cultural validity) of the checklist are not available. 

 Quality of child-teacher relationship 

The children’s perception of their relationship with their main teacher was measured 

using an 8-item scale that was custom-designed for LSAC. Sample items include, “I like my 

teachers,” “My teachers respect my feelings,” and “My teachers are proud of things I do.”  

All 8 items are attached in Appendix VII. All items were positively worded. The frequency of 

perception was  rated on a 4-point scale (“Almost never or never” (1), “Sometimes true” (2), 

“Often true” (3), “Almost always or always true” (4)).  
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2.6.4 Child characteristics 

 Self-esteem 

The child’s self-esteem was measured by a 5-item scale that was custom-designed 

for the LSAC. Items were: “Overall, I have a lot to be proud of,” “Most things I do, I do well”, 

“Overall, most things I do turn out well,” “I can do things as well as most people” and “If I 

really try, I can do almost anything I want to”. Each item is rated on 5-point scale: “False” 

(1), “Mostly false” (2), “Sometimes false, sometimes true” (3), “Mostly true” (4), “True” (5). 

Higher scores reflect higher self-esteem. 

 Reactivity 

Reactivity, also known as an irritable temperament, was assessed using a 4-item 

scale derived from the Australian Temperament Study. The items are: “Reacts strongly to 

disappointment,” “Yells at others when angry,” “Moody when corrected,” and “Responds 

intensely to disapproval”. The frequency of behaviours was rated on a 5-point scale:  

“Never” (1), “Rarely” (2), “Half the time” (3), “Frequently” (4) and “Always” (5). The scale 

score is the simple sum of item scores, with higher scores reflecting  greater reactivity. The 

two-sided test performed for all analyses and the level of significance was set at 0.05. 

Additionally, post hoc t-tests with Bonferroni correction were performed to identify which 

groups significantly differed from each other. 

 Measurement of predictors associated with academic achievements in 
reading and numeracy skills 

2.7.1 Extra-familial heritage cultural context 

 Target children’s educational aspirations relative to those of peers in the heritage culture 
group  

This variable assessed whether target children had higher educational aspirations 

that was normative for members of their heritage culture group. The score was calculated 

as the difference between the target child’s score educational aspirations and the mean 

score for educational aspirations across children in the heritage culture group. Children’s 

educational aspirations were measured using a single custom-designed item: “Looking 

ahead how far you think you will go with your Education?” Children selected one of 5 

options: “Leave school before finishing secondary school or completing any further 
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qualification” (1), “ Complete secondary school” (2), “Complete a trade or vocational 

training course” (3), “Complete an undergraduate university degree” (4), “Complete a 

postgraduate qualification or degree”.  

2.7.2 Home context 

Primary caregiver’s Education Level 

The primary caregiver’s education level was measured using a single self-report item: 

“Postgraduate degree” (6), “Graduate diploma/certificate” (5), Bachelor’s degree (4), 

Advanced diploma/diploma (3), Certificate (2), “Other” (1). . 

Mother’s interest in education  

Mothers’ interest in education was measured by a single custom-designed item 

completed by children. There were 5 response alternatives: “ A lot of interest” (5), “ Some 

interest” (4), “ Not much interest” (3), “ No interest at all” (2), “Do not have a mother” (1).  

2.7.3 Host cultural context 

Quality of child-teacher relationship 

Children’s perception of their relationship with their main teacher was measured 

using an 8-item scale that was custom-designed for LSAC. Sample items include, “I like my 

teachers,” “My teachers respect my feelings” and “My teachers are proud of things I do.”  

All 8 items are listed in Appendix IV. All items were positively worded. The frequency of 

perceptions was rated on a 4-point scale: “ Almost never or never” (1), “Sometimes true” 

(2), “Often true” (3), “Almost always or always true” (4).  

2.7.4 Child characteristics 

School engagement 

An 8-point custom-designed scale was used to measure children’s school 

engagement. Example items are “Works hard”,  “Relates well to other students”,  and 

“Absent”. This was rated by child’s schoolteacher. All items are listed in Appendix IX. The 

frequency of behaviours was rated on a 5- point scale: “Never” (1), “ Rarely” (2), ”Some of 

the time” (3), “Most of the time” (4),  “All of the time” (5). In this thesis, the scale exhibited 

strong internal consistency among its items (alpha = 0.996).  
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Persistence in academic task 

The child’s persistence was measured using a 4-item custom-designed scale. The 

items were: “Homework incomplete unless reminded,” “Remembers homework without 

reminders,” “Goes back to task after interruption, and “Difficulty completing assignments”. 

The frequency of behaviours was rated on a 5-point scale: “Never” (1), “ Rarely” (2), “Half 

the time” (3), “Frequently” (4), “Always” (5).  

Non-verbal intelligence 

Non-verbal intelligence was measured using the Matrix Reasoning sub-test of the 

Wechsler Intelligence Scale (WISC-IV) (Wechsler, 2003). Children’s score when they were 10 

years of age was used because the test was not administered at 12 years of age. The test 

contains 35 items, each of which present the child with an incomplete picture. The child is 

required to complete the figure by choosing one of five options. A higher score represents a 

higher non-verbal intelligence level.  
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 CHAPTER 3: ATTRITION ANALYSIS 

 Overview 

The following two chapters involve cross-sectional and longitudinal analyses of 

adaptation when children participating in LSAC at the ages of 10, 12 and 14 years. Attrition 

is inevitable in longitudinal data collection but has important consequences. First, because 

attrition increases across ages and waves, analyses conducted on data from older children 

have less statistical power than those conducted on data from younger children. 

Consequently, effect sizes that remain stable over time may meet the criterion for statistical 

analyses at some ages but not at others. Second, like other forms of non-response, attrition 

can introduce bias into representative samples: 

“The most important consequence [of nonresponse] is that estimates may become biased 

because the part of the population that is not reached may differ from the part that is 

sampled. There is now ample evidence that these biases vary considerably … from survey to 

survey, being sometimes negligible and sometimes large. A second consequence is, of 

course, that the variances of estimates are increased because the sample obtained is smaller 

than the target sample.” (Cochran, 1977, p. 396) 

Third, differences in the magnitude or nature of attrition across comparison groups 

can distort the differences between them. This can lead to distortion in the observed 

differences between the groups. This is because the characteristics of those who drop out 

might not be representative of the entire group, potentially biasing the comparison. 

This chapter reports the children flow (changes) over time in sample size and the 

demographic and performance characteristics of the three comparison groups. It explores 

whether these changes could affect the samples’ representativeness and the interpretation 

of  findings between-group differences.  
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 Magnitude of attrition among the three comparison groups over time  

Typically, longitudinal studies exhibit higher levels of attrition in subsequent waves. 

As anticipated, the magnitude of attrition was greater in the Baby Cohort compared to the 

Kindergarten Cohort. This was foreseen due to the Baby Cohort's data being gathered 

during later waves within the LSAC database (details can be found in Chapter 2-Method). 

Therefore, it is crucial to investigate the magnitude of attrition within the three groups: 

children of NESB skilled immigrants and ESB skilled immigrants, and children of native-born 

skilled parents. This exploration is necessary to accurately understand and explain or 

interpret their outcomes. A substantial loss of children in one group compared to others 

could lead to a reduction in sample size and statistical power necessary for a valid 

explanation of their outcomes.  

 Attrition as a threat to efforts to maintain a representative sample 

Attrition can be biased; the representativeness of a sample can change over time. 

This has important implications for the generalisability of the results. Two types of bias are 

of particular importance for the current thesis: changes in demographic characteristics that 

could potentially impact children’s scores on the outcome measures, and over-

representation of children with poor past performance among children to attrition or 

associated with children’s past performance on the outcome measures.   

3.3.1 Changes in the distribution of demographic characteristics over time 

Numerous demographic characteristics within the samples can change during the 

course of longitudinal research. Some of these relate to characteristics of participants are 

expected to show little change over time in a representative sample of the population (e.g., 

child gender). When changes  in these variables are observed, it is an indication that 

attrition from the sample was biased, and that the sample may no longer be representative 

of the population from which it was drawn.  Other changes in the demographic 

characteristics of samples reflect common transitions in family composition and socio-

economic circumstances over the course of children’s lives. For example, For instance, the 

average count of siblings is likely to increase in the course of any longitudinal study initiated 

during infancy or early childhood. However, it is probable that this is primarily due to new 
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births in the family, rather than the over-representation of single-child families in attrition 

from the study. Whatever their source, it is important to understand changes in children’s 

developmental context when interpreting results. 

The focus of the investigation of attrition bias is gender, because this is one of the 

few demographic characteristics that was unlikely to show significant change over time if 

the sample retained its representativeness despite the loss of participants. Previous 

research reported gender differences in emotional and behavioural problems (e.g., Oppedal 

& Røysamb, 2004; Oppedal, 2017; Roy et al., 2010; Abad et al., 2002), reading (e.g., Sinclair 

et al., 2006; Wagemaker et al., 1996; Marks, 2007) and numeracy (e.g., Sinclair et al., 2006; 

Atweh et al., 2012; Legewie & Di Prete, 2012; OECD, 2015, 2016). Such differences were 

small, and their direction is influences by cultural and contextual factors and by the choice 

of measures (e.g., whether the measure of mental health focuses on anxiety and depression 

or on hyperactivity and conduct disorder). Gender differences were also observed among 

the children of immigrants. For example, studies of immigrant children have often found 

that girls have a higher risk of experiencing mental health problems than boys (e.g., Kim et 

al., 2020; Nakash et al., 2012). Gender differences in the reading (OECD, 2006, 2012) and 

numeracy skills of immigrant children have also been documented in other studies (OECD, 

2015, 2016). Hence, potential gender-related biases in attrition from the LSAC study could 

impact the representativeness of the current samples and introduce biases into between-

group comparisons.  

Furthermore, two variables that often differ across representative samples of 

children of different ages, the percentage of single-parent households and the percentage 

of children living in socio-economically disadvantaged neighbourhoods, were chosen to 

assess common demographic changes that may influence the interpretation of results.  

Some previous studies have found an elevated level of behaviour problems (Moilanen & 

Rantakallio, 1988) and poorer educational performance (Seltzer., 1994) among children 

from single-parent households. This may be attributable to the greater likelihood that 

single-parent families experience stress and have lower incomes. Similar outcomes have 

reported for emotional and behavioural problems among children of immigrants from 

single-parent families (Beiser et al., 2002). Similarly, movement into and out of socio-

economically disadvantaged neighbourhoods is relatively common. For example, families’ 
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disposable incomes often increase when the youngest child begins school either because 

there is a reduction in childcare costs or because mothers return to paid employment. This 

may allow families to move to more desirable neighbourhoods. If families living in socio-

economically disadvantaged neighbourhoods attend less privileged schools and have access 

to fewer formal and informal community resources that support positive development (e.g., 

Anderson et al., 2019; Leventhal & Brooks-Gunn, 2000), they may have lower attainment in 

literacy and numeracy skills. Various demographic variables are relevant to the continued 

representativeness of samples in longitudinal research. The current analysis of attrition 

focused on one variable related to each child (gender); the child’s immediate context (single 

parenting); and the wider context (socio-economically disadvantaged neighbourhood). This 

choice was guided by the bioecological model of human development (Bronfenbrenner & 

Morris, 2006).  

3.3.2 Changes in the distribution of performance levels over time 

The most direct way in which attrition can undermine an accurate understanding of 

group differences if attrition is biased in terms of children’s past performance on the 

outcome variables. Since past performance is a good predictor of future performance (e.g., 

Goodman and Scott, 2012; Watts et al., 2014; Zambrana et al., 2020), the findings 

concerning group differences can be distorted if children with high, moderate, or low past 

scores are differentially lost from the sample.   

 Recovery of participants lost to attrition in longitudinal research. 

Occasionally, attrition from longitudinal samples can be reversed.  Many 

longitudinal studies, including LSAC, continue attempts to reconnect with and re-

engage participants who miss one or more data collection waves. If these efforts were 

successful, children whose data were previously unavailable may be reintegrated into 

the study (e.g., when a study child returns from overseas) (Australian Bureau of 

Statistics LSAC processing team and the Australian Bureau of Statistics Household 

Survey Methodology team, 2020).  
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  Handling with attrition bias 

Occasionally, Handling participants lost to attrition in longitudinal research often 

involves employing statistical techniques to mitigate the biases introduced by the 

missing data (Ahern & Brocque, 2005). However, according to Rubin's (1976) typology 

of missing data, understanding the evidence and patterns of attrition is crucial. Rubin's 

framework categorises missing data into three mechanisms: In cases where the absence 

of data for a certain variable is unrelated to the actual values of that variable, it is 

termed missing at random (MAR). When the absence of data doesn't correlate with the 

values of other observed variables, it is referred to as observed at random (OAR). If a 

variable meets both the criteria of MAR and OAR, it is classified as missing completely at 

random (MCAR). Rubin's research established that it's reasonable to disregard the 

process that led to data being missing if the data follow the MCAR pattern. In this 

scenario, the missing values of participants are considered to be a random subset of the 

initial sample, and thus can be omitted from analyses without complication. If the 

missing data mechanism is not MCAR, various statistical techniques can be applied to 

counteract the potential biases stemming from attrition.  

Weighting is used to assign different weights to participants to make the sample 

more representative of the original population. These weights account for the 

differences between participants who were lost to attrition and those who remained in 

the study (Burkam & Lee, (2000). Imputation techniques can be employed by 

incorporating weighted variations of the complete data or by estimating conditional 

probabilities (Hirano et al. 2001). By using multiple imputation, Davey et al. (2001) 

found that, in comparison with a list-wise deletion of cases with missing data, the 

application of multiple imputation increased the generalisability and validity of their 

findings. 

Ahern and Brocque, (2005), mentioned to address the impact of participant loss 

during the study, researchers must address three fundamental questions for each 

analysis conducted. First, they must evaluate the extent of participant attrition 

concerning the variables being studied. Second, if attrition is observed, researchers 

need to ascertain whether it introduces biases to the outcomes. Third, upon detecting 
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bias, researchers should take steps to counter the effects of attrition by adjusting the 

variables employed in the analysis or in the interpretation of the results. In addition, 

while the impact of attrition can vary based on the nature of missing data and the 

variables, or combinations of variables, being investigated, the presence of sampling 

attrition does not inherently indicate sample bias (e.g., Nigg et al. 1999).  

In conclusion, once the assessment of attrition's effects leads to the conclusion 

that sampling bias indeed influences the results, it becomes essential to make 

appropriate adjustments for the missing data, either through statistical methods or by 

interpreting the findings in context. The theory-based adjustment of attrition is 

discussed in this section, however, not implemented in this study. It was focused on the 

adjusting while interpretation the results. 

 Aims 

The current analysis of attrition had three objectives: 

Magnitude of attrition 

1. To investigate whether there were variations in attrition rates among the three 

comparison groups of children at ages 10, 12, and 14 years. 

Changes in demographic characteristics 

2. To examine whether there were differential changes in three demographic 

variables (child gender; single parent household; socio-economically disadvantaged 

neighbourhood) across the three comparisons groups of children at ages 10, 12, 

and 14 years. 

Performance bias in attrition 

3a. To examine whether the attrition from the three comparison groups showed a 

bias with respect to children’s past performance on the three outcome variables 

(emotional and behavioural problems; reading; numeracy) at ages 10, 12, and 14 

years. 
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 Method 

3.7.1 Method of calculating attrition 

Attrition was calculated by comparing the number of children who were recruited to 

the initial representative samples for the LSAC with the number of children for whom data 

relevant to this thesis were available for children in the three comparison groups. Attrition 

was calculated when the children were 10 years, 12 years, and 14 years of age. For most 

variables, it was  necessary to analyse the extent of attrition and bias in attrition separately 

for the Baby and Kindergarten cohorts. However, examination of attrition bias associated 

with children’s past performance on outcome measures could be conducted on data pooled 

across the Baby and Kindergarten Cohorts. 

3.7.2 Measurement of demographic variables 

The attrition analysis includes three demographic factors: Child's gender, Single-

parent household, and socioeconomically disadvantaged neighbourhood. The child’s gender 

was assessed using a single self-report item: “Male” was coded as 1, while female was 

coded as 2. The child’s parent household was evaluated using a single custom-designed item 

and filled out by the children. The item was formulated as "Does Study Child have 2 parents 

in the home?" with two response options: "No" (0) and "Yes" (1). Socio-economically 

disadvantaged neighbourhood was assessed following the Australian Statistical Geography 

Standard (ASGS). There were four response options: "Major urban population" (0), "Other 

urban population" (1), "Bounded locality" (2), and "Rural balance the remainder of 

state/Territory" (3). 

3.7.3 Measurement of performance variables 

Emotional and behavioural problems 

The analysis focused in whether attrition from the sample over-represented children 

with poor emotional and behavioural adaptation. Poor emotional and behavioural 

adaptation was defined as a total difficulty score in the borderline or clinical range on the 

self-report version of the Strengths and Difficulties Questionnaire (Goodman, 1997).  

(Details about this measure can be found in Chapter 2- Methods). The focus was on attrition 

of children who met this criterion at the age of 10 years at which the self-report SDQ data 
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were available. Changes in the percentage of children with poor emotional and behavioural 

adaptation could be due to improvement in the mental health of children due to clinical 

intervention or other factors, deterioration in the mental health of children due to 

additional life stressors or other factors, or over-representation of children with poor 

emotional and behavioural adaptation among children lost to follow-up.  Only the latter 

represents biased attrition, and therefore this was the focus of the current analysis. 

Reading performance  

The analysis focused on whether children with low NAPLAN scale scores for reading 

were over-represented in attrition from the comparison groups. (Details about this measure 

can be found in Chapter 2- Methods). Low scores were defined scale scores classified in the 

lowest 3 of the 6 bands in Year 3, the most recent grade prior to the age range on which this 

thesis focuses.  The percentage of children in each comparison group who met the criterion 

for low reading skills at 8 years was compared with parallel data at 10, 12 and 14 years of 

age. Changes in the percentage of children with low reading skills could be due to 

improvement in children’s reading skills due to interventions or other causes, failure to 

make progress in more advanced reading skills assessed in later grades, or the over-

representation of children with low reading skills among children lost to follow-up.  Only the 

latter represents biased attrition. 

Numeracy performance   

The analysis focused on whether children with low NAPLAN scale scores for 

numeracy were over-represented in attrition from the comparison groups. (Details about 

this measure can be found in Chapter 2- Methods). Low scores were defined scale scores 

classified in the lowest 3 of the 6 bands in Year 3, the most recent grade prior to the age 

range on which this thesis focuses.  The percentage of children in each comparison group 

who met the criterion for low reading skills at 8 years was compared with parallel data at 

10, 12 and 14 years of age. Changes in the percentage of children with low reading skills 

could be due to improvement in children’s reading skills due to interventions or other 

causes, failure to make progress in more advanced reading skills assessed in later grades, or 
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the over-representation of children with low reading skills among children lost to follow-up.  

Only the latter represents biased attrition, and therefore was the focus of this analysis. 

 

 Results and Discussion 

3.8.1 Magnitude of attrition across in the three comparison groups at 10, 12, and 14 years 
of age 

In all comparison groups, and in both cohorts, attrition increased with child age 

(Table 3.1).  Attrition is higher in both immigrants group and higher in children of NESB 

immigrants than other two groups. Due to the small size of the two groups of children of 

immigrants, a small number of children lost to the study translated to a large attrition rate. 

By 14 years of age, the attrition rate among children of skilled immigrants from NESB was 

more than double,  and the attrition rate among children of skilled immigrants from English-

speaking countries was one-and-a-half times that among children of skilled native-born 

parents. The same pattern was seen in both cohorts, although, as expected, the rates of 

attrition were systematically higher in the Baby cohort, due to the longer time since 

recruitment.  

Attrition increases the risk that analyses will have insufficient statistical power to 

detect meaningful differences and associations. Therefore, a power analysis was conducted 

for the comparisons in the study of longitudinal changes in children’s outcomes. Statistical 

power was determined using an estimated minimum effect size of Cohen's d = 0.25, an 

alpha level of 0.05. This study had the smallest sample sizes because only children who 

provided relevant data at all three ages were included in analyses.    

In longitudinal study, the comparisons between children of NESB skilled immigrants 

(n = 178)  and children of native-born skilled parents (n = 2416) had high statistical power 

(0.90). That is, there was a 90% likelihood that the study would detect a difference of this 

size between these two populations. Comparisons between children of ESB skilled 

immigrants (n = 129)  and children of native-born skilled parents also had high power (.80). 

Thus, there was an 80% likelihood that the study would detect a difference of this size 

between these two populations. In contrast, the comparison between children of NESB 
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skilled immigrants and children of ESB skilled immigrants (n = 129) was underpowered. The 

power was 0.60, indicating there was only a 60% likelihood of detecting a difference of this 

size between these two populations. This needs to be taken into consideration when 

interpreting any null findings in comparisons between these groups. Most studies on 

children of immigrants have a limited number of participants (e.g., Walsh et al., 2010; 

Fandrem et al., 2009; Strohmeier et al., 2011), and therefore have limited statistical power. 

In the current research, use of an existing archival dataset meant that the researcher was 

unable to increase the sample sizes.    
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Table 3.1: Children in three comparison groups who were retained and who were lost to attrition at 10, 12, and 14 years of age in the Baby and Kindergarten 
Cohorts in the Longitudinal Study of Australian Children (LSAC) 

 

 

 

Cohorts and children ages and 
Waves 

Groups 

Children of non-English-
speaking background (NESB) 

skilled immigrants 

Children of English-speaking 
background (ESB) skilled 

immigrants 

Children of native (Australian)-
born skilled parents 

Retained 

n 

Attrition Retained 

n 

Attrition Retained 

n 

Attrition 

n % n % n % 

Baby           

      0 years (Wave 1 recruitment) 144 - - 100 - - 1739 - - 

    10 years (Wave 6) 108     36  25.0 89     11 11.0 1626 113 06.5 

    12 years (Wave 7) 89     55 38.2 77     23 23.0 1511 228 13.1 

    14 years (Wave 8) 90      54 37.5 74     26 26.0 1449 290 16.1 

Kindergarten           

        4 years (Wave1 recruitment) 149 - - 106 - - 1459 - - 

      10 years (Wave 4) 126     23 15.4 101       5 04.5 1394 65 04.5 

      12 years (Wave 5) 129     20 13.4 95     11 10.4 1461 -2 - 0.1 

      14 years (Wave 6) 112     37 24.8 93     13 12.3 1331 128 08.8 



84 
 

3.8.2 Demographic changes in the samples 

Changes over time in the composition of the three samples with respect to 

percentage of males, single-parent households, and residence in a socio-economically for 

Baby and Kindergarten Cohorts showed in Tables 3.2, 3.3, and 3.4, respectively. Note that 

although data for the two cohorts were reported separately, the main analyses were 

conducted on samples of children pooled across the two cohorts. Therefore, a bias that is 

observed in one cohort may be magnified, reduced, or eliminated by the pattern of data in 

the other cohort.  

Child gender  

Random selection in large samples leads to an accurate reflection of the 

demographic characteristics of the population from which participants were drawn. In 

contrast, in small samples random processes may lead to over- or under-representation of 

children with particular demographic characteristics. Males represent 51 percent of the 

population of Australian children aged 0 to 14 years of age (Australian Bureau of Statistics, 

2018). It would be expected that a similar percentage of the population of children born to 

immigrants after their arrival in Australia would be male. However, Table 3.2 shows that 

initially, the two small samples of children of skilled immigrants in the Baby Cohort deviated 

from this by 5 percent or more. Unexpectedly, attrition from the sample reduced, rather 

than introduced, a gender bias in these samples.  In contrast, in the Kindergarten Cohort, 

attrition introduced a gender bias in the sample of children born to skilled immigrants from 

ESB. Although the percentage of males in this sample was the same as that in the wider 

population at recruitment, by 14 years of age boys were over-represented in the sample by 

almost 10 percent. In conclusion, over-representative male gender was observed only 

among children of skilled immigrants from English-speaking countries at 14 years in the 

Kindergarten Cohorts.   

However, pooled samples were used in the main analyses for all three groups of 

children: children of NESB immigrants, children of ESB immigrants and children of native-

born parents. Despite this, across child ages, there was a consistent over-representation of 

male among the children of skilled immigrants from English-speaking countries than the 

other two groups, but this over-representation was not much different than their 
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recruitment age at 4 years of age. Therefore, this gender over-representation could be 

ignored or be considered when the findings of children of skilled immigrants from ESB 

would interpret.  

Table 3.2: Male children in three comparison groups at 10, 12, and 14 years of age in the Baby and 
Kindergarten Cohorts in the Longitudinal Study of Australian Children (LSAC). 

 

Cohort, child age and Wave 

Children of non-
English-speaking 

background (NESB) 
skilled immigrants 

Children of English-
speaking 

background (ESB) 
skilled immigrants 

Children of native 
(Australian)-born 

skilled parents 

n % n % n % 

Baby        

     0 years (Wave 1, 
recruitment) 

83 57.6 56 56.0 893 51.4 

    10 years (Wave 6) 59 54.6 46 51.7 811 49.9 

    12 years (Wave 7) 50 56.2 44 57.1 744 49.2 

    14 years (Wave 8) 48 53.3 39 52.7 723 49.9 

Kindergarten        

       4 years (Wave 1, 
recruitment) 

79 53.0 54 50.9 767 52.6 

      10 years (Wave 4) 65 51.6 59 58.4 715 51.3 

      12 years (Wave 5) 67 51.9 54 56.8 748 51.2 

      14 years (Wave 6) 57 50.9 56 60.2 687 51.6 

Pooled samples       

       4 years  162 55.3 110 53.45 1660 52.0 

      10 years  124 53.1 105 55.1 1526 50.6 

      12 years  117 54.1 98 57.0 1492 50.2 

      14 years  105 52.1 95 56.45 1410 50.8 
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Single-parent household  

In the Baby Cohort, the proportion of children who lived in single-parent households 

increased by approximately three times between the age at recruitment and 14 years of age 

in all comparison groups (Table 3.3). In the shorter period between recruitment and 14 

years of age in the Kindergarten Cohort, this percentage was approximately double in all 

comparison groups. While similar patterns of change were observed across comparison 

groups within cohorts, at all ages and in both cohorts, the percentage of children of ESB 

skilled immigrants living in single-parent households was two to three times higher than 

that in the other two comparison groups. Consequently, higher number of single parent 

household was observed among children of ESB skilled immigrants at all ages.  

In the pooled samples that would be used in the main analyses, was observed the 

percentage of single parent household for children of skilled immigrant from NESB, children 

of skilled immigrants from ESB, and children of native-born skilled parents. The higher 

number of single parent household was noted among children of ESB skilled immigrants at 

all ages. Therefore, the difference in percentage of single-parent households needs to be 

considered to interpret the findings of children of skilled immigrants compared to the other 

two groups.  

The age-related increase in the percentage of children living in single-parent 

households in the samples in this thesis parallels changes in the wider Australian population. 

The 2021 census found that the percentage of children living in one-parent households 

increased from 10 percent at 1 year of age to 24 percent at 14 years of age (Australian 

Institute of Family Studies, 2023). Thus, it is more plausible that the changes observed in the 

current study are primarily the result of accumulated parental separations rather than the 

result of an over-representation of children from intact families in attrition from the 

samples.    
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Table 3.3: Children in three comparison groups who lived in single-parent households at 10, 12, and 
14 years of age in the Baby and Kindergarten Cohorts in the Longitudinal Study of Australian Children 
(LSAC) 

 

 

Cohort, child age and Wave 

Children living in single-parent households Groups 

Children of non-
English-speaking 

background (NESB) 
skilled immigrants 

Children of English-
speaking 

background (ESB) 
skilled immigrants 

Children of native 
(Australian)-born 

skilled parents 

n % n % n % 

Baby        

      0 years (Wave 1, recruitment) 05 03.5 10 10.0 052 03.0 

    10 years (Wave 6) 08 07.4 18 20.2 190 11.7 

    12 years (Wave 7) 06 06.7 19 24.7 180 11.9 

    14 years (Wave 8) 09 10.0 21 28.4 195 13.5 

Kindergarten        

      4 years (Wave 1, recruitment) 07 04.7 18 17.0 095 06.5 

    10 years (Wave 4) 10 07.9 28 27.7 146 10.5 

    12 years (Wave 5) 13 10.1 30 31.6 169 11.6 

    14 years (Wave 6) 09 08.0 28 30.1 169 12.7 

Pooled samples       

       4 years  012 04.1 28 13.5 147 4.8 

      10 years  18 07.7 46 24.0 336 11.1 

      12 years  19 8.4 49 28.2 349 11.8 

      14 years  018 09.0 49 29.3 364 13.1 

 

Socio-economically disadvantage neighbourhood  

The three comparison groups appeared to show different patterns of change over 

time in the percentage of children living in a socio-economically disadvantaged 

neighbourhoods (Table 3.4). There were relatively small changes in this percentage between 

the age of recruitment and 14 years in both cohorts for the children of skilled immigrants 

from NESB. In contrast, the percentage of children living in such neighbourhoods declined 



88 
 

by about one-third in both cohorts for the children of skilled immigrants from ESB, and by 

about one-quarter in both cohorts for the children of skilled native-born parents. The 

percentage difference of children living in a socio-economically disadvantaged 

neighbourhoods among three groups shows negligible bias, that would allow continue with 

analysis (Ahern & Brocque, 2005). Therefore, this demographic variable would not need to 

consider for interpreting the findings of all three groups.  

However, pooled sample was used in the main analyses, to explore the outcomes of 

all three groups: children of NESB immigrant, children of ESB immigrants and children of 

native-born parents. Unexpectedly, attrition from the sample reduced who living in a socio-

economically disadvantaged neighbourhoods rather than introduced a bias, shows more 

negligible changes in older ages. 
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Table 3.4: Children whose parents lived in socio-economically disadvantage neighbourhood at 10, 12, 
and 14 years of age in three groups in the Baby and Kindergarten Cohorts in the Longitudinal Study 
of Australian Children (LSAC) 

 

 

Cohorts and children ages and 
Waves 

Groups 

Children of non-
English-speaking 

background (NESB) 
skilled immigrants 

Children of English-
speaking background 

(ESB) skilled 
immigrants 

Children of native 
(Australian)-born 

skilled parents 

n (%) n (%) n (%) 

Baby        

      0 years (Wave 1, recruitment) 52 36.1 27 27.0 773 44.5 

    10 years (Wave 6) 41 38.0 19 21.3 529 32.5 

    12 years (Wave 7) 29 32.6 17 22.1 525 34.8 

    14 years (Wave 8) 30 33.3 15 20.3 504 34.8 

Kindergarten        

      4 years (Wave 1, recruitment) 42 28.2 34 32.1 626 42.9 

    10 years (Wave 4) 40 31.7 24 23.8 568 40.7 

    12 years (Wave 5) 38 29.5 22 23.2 510 34.9 

    14 years (Wave 6) 31 27.7 19 20.4 459 34.5 

Pooled samples       

      4 years  94 32.2 61 29.6 1399 43.7 

     10 years  81 34.9 43 22.6 1097 36.6 

     12 years  67 33.0 39 22.7 1035 34.9 

     14 years  61 30.5 34 20.4 963 34.7 

 

  

3.8.3 Performance bias in attrition 

Analyses explored whether attrition from the three comparison groups was biased in 

terms of children’s performance on the outcome measures: emotional and behavioural 

problems; academic achievement in reading performance and academic achievement in 
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numeracy performance. The pooled samples obtained from the Baby and Kindergarten 

Cohorts were utilized to improve the precision, increase the statistical power, and reduce 

the sample variability.  

Emotional and behavioural problems 

In all comparison groups, the number of children with poor emotional and 

behavioural wellbeing at 10 years of age who were retained in the sample decreased by 

between one-fifth and one-third between 12 and 14 years of age (Table 3.5). The rate of 

attrition was higher among children of ESB skilled immigrants than that in the other two 

comparison groups at both ages. They lost one-third of children with poor emotional and 

behavioural wellbeing at both subsequent ages. In conclusion, it would need to be consider 

when finding related children of skilled immigrant from English-speaking countries would 

interpret. 
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Table 3.5: Attrition of children with poor emotional and behavioural wellbeing at 10 years from three comparison groups at 12 and 14 years of age. 

 

 

Child ages 

Children with poor emotional and behavioural adaptation at 10 years of age 

Children of non-English-
speaking background (NESB) 
skilled immigrants (n = 22) 

Children of English-speaking 
background (ESB) skilled 

immigrants (n = 24) 

Children of native (Australian)-
born skilled parents (n = 464) 

Retained 

n 

Attrition Retained 

n 

Attrition Retained 

n 

Attrition 

n % 
change 

n % 
change 

n % 
change 

    12 years 18 4 18.2 15 9 37.5 413 51 11.0 

    14 years  17 5 22.7 16 8 33.3 363 101 21.8 
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Reading performance 

In all comparison groups, the number of children who had low NAPLAN reading scale 

scores at 8 years of age who were retained in the sample decreased by between one-third 

and one-half between 8 and 14 years of age (Table 3.6). Closer percentage of decreased 

have observed among Children of NESB skilled immigrants and children of native-born 

skilled parents by between one-third and little over one-third at 14 years. The number of 

children who had low NAPLAN reading scale scores were retained in the sample decreased 

by one-half among children of ESB skilled immigrants at 14 years of age. In conclusion, this 

higher percentage of decreased among children of ESB skilled immigrants with lower 

reading scores had possibility to create bias on this group findings, that need to be discussed 

for their result interpretation. 
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Table 3.6: Attrition at 10, 12 and 14 years of age of children with low NAPLAN reading scores at 8 years of age from three comparison groups  

 

 

 

Child age 

Children with low NAPLAN scale scores for reading at 8 years of age 

Children of non-English-
speaking background (NESB) 
skilled immigrants (n = 29) 

Children of English-speaking 
background (ESB) skilled 

immigrants (n = 28) 

Children of native (Australian)-
born skilled parents (n = 460) 

Retained 

n 

Attrition Retained 

n 

Attrition Retained 

n 

Attrition 

n % 
change 

n % 
change 

n % 
change 

      10 years  25 04 13.8 20 08 28.6 369 091 19.2 

      12 years  21 08 27.6 19 09 32.1 342 118 25.7 

      14 years  19 10 34.5 14 14 50.0 280 180 39.1 

  



94 
 

Numeracy performance   

In all comparison groups, there was a reduction of around 40 percent in the count of 

children with low NAPLAN numeracy scale scores at 8 years of age who remained part of the 

sample between the ages of 8 and 14 years (Table 3.6). While the decrease was substantial 

across all groups, three comparison groups exhibited a comparable reduction rate by the 

time they reached 14 years of age. As a result, the proportional decline in children with low 

NAPLAN numeracy scale scores at 8 years of age across these three groups during 

subsequent ages would have a similar impact. This similarity could be disregarded during 

the analysis and interpretation of the results. 
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Table 3.7: Attrition at 10, 12 and 14 years of age of children with low NAPLAN numeracy scores at 8 years of age from three comparison groups 

 

 

 

Child age 

Children with Low NAPLAN scale scores for numeracy at 8 years of age 

Children of non-English-
speaking background (NESB) 
skilled immigrants (n = 40) 

Children of English-speaking 
background (ESB) skilled 

immigrants (n = 44) 

Children of native (Australian)-
born skilled parents (n = 629) 

Retained 

n 

Attrition Retained 

n 

Attrition Retained 

n 

Attrition 

n % n % n % 

      10 years (Wave 4) 29 11 29.5 37 07 15.9 520 109 17.3 

      12 years (Wave 5) 29 11 29.5 30 14 31.8 459 170 27.0 

      14 years (Wave 6) 23 17 42.5 27 17 38.6 395 234 37.2 
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 Conclusion  

Attrition analysis is crucial in research studies, particularly in longitudinal, for 

understanding the children dropout, bias assessment, validity check, and statistical 

adjustment. The impact of attrition on outcomes and how it affects the way results are 

understood must be considered in every longitudinal study. All attrition reduces the 

statistical power of quantitative analyses. This chapter introduces the attrition analysis for 

examining the magnitude of attrition among the three groups of children over time. This 

chapter also examined the reduction in the distribution of demographic attributes and shifts 

in performance level distribution over the course of time. 

 The magnitude of attrition among the three comparison groups increased as age 

progressed in both the Baby and Kindergarten Cohorts. Consequently, the statistical power 

of analyses would vary between younger and older age groups. To address this, the effect 

size was assessed to determine whether significant findings at younger ages and 

insignificant findings at older ages indicated distinct trends in the data. In addition, the 

percentage of the samples lost to attrition was at least  one and half-times  higher in both 

groups of children of immigrants. Therefore, analyses at younger and older ages would 

differ in their statistical power among immigrant groups. To recompense for this, the effect 

size for results of both immigrant groups would be observed when arbitrating whether 

significant results at younger ages and non-significant results at older ages imitate diverse 

patterns in the data.                                                                                                                                  

Demographic biases in attrition are likely to erode the representativeness of the 

samples. The current analyses focused on three demographic characteristics: child gender; 

single parent household; and socio-economically disadvantaged neighbourhood. Only the 

gender in three demographic variables had possibility to create representative bias across 

the three groups in both cohorts, the findings of attrition analysis showed some changes in 

later ages according to gender, but differences on over-representation were small across 

the groups except among children of ESB skilled immigrants at 14 years of age in 

Kindergarten Cohort. When pooled sample was considered this over-representation was not 

much different than their recruitment age at 4 years of age. The higher number of single 

parent household was displayed among children of ESB skilled immigrants at all ages. In the 
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current analyses, it would observe that the effect size for results of children of ESB skilled 

immigrants, as compared to the other two groups, exhibits distinct patterns between 

younger and older age groups and interpret in the findings. 

The pooled samples obtained from the Baby and Kindergarten Cohorts were utilized 

for examining the performance bias across three groups of children over the years of age. 

The findings regarding group disparities could be misleading if there's a biased attrition 

leading to the uneven loss of children with low scores from the three comparison groups. 

Attrition was close to each other group except children of ESB immigrants (they lost more 

than other two groups) according to the percentage of loss of poorer emotional and 

behavioural health. The percentage of losing poorer reading performers were close among 

groups except children of ESB immigrants. There was minor difference in lost to follow up 

rates of poor reading performers among children of NESB immigrants and children of native-

born parents in the following three years. In addition, the number of poorer performers in 

numeracy skills were decrease over time, but all three groups showed similar pattern of 

attrition rates in most subsequent ages. The findings assured all three outcomes of all 

groups of children, except children ESB immigrants in their emotional and behavioural 

problems outcome, did not mislead by performance bias in cross-sectional study and 

longitudinal trajectory.  

This chapter emphasised to employ simple statistics and descriptives in the attrition 

analysis to streamline the complexity of analysis and presentation of  demographic and 

performance characteristics. The future works will attempt to investigate further analysis by 

using various factors, for example, NAPLAN test and non-cognitive outcomes in a 

multifactorial framework. 

Overall, though this attrition analysis chapter did not weight for the attrition, but this 

was necessary to know the overall statistical power of samples and understand the possible 

scenario behind the outcomes. Attrition analysis chapter was a new addition in longitudinal 

study on children of skilled immigrants which could be guideline for future longitudinal 

research. 
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 CHAPTER 4—STUDY ONE: ADAPTATION ACROSS DOMAINS 

The adaptation in emotional and behavioural problems, and academic 

achievement in reading and numeracy performance of second-generation 

children of skilled immigrants from non-English speaking countries 

 Overview 

Psychological research on the outcomes of children of immigrants was mainly 

conducted in four host countries: Germany, The Netherlands, the United Kingdom, and the 

USA. Most previous research reported poorer emotional and behavioural problems and 

academic achievement among children of immigrants compared to children of native-born 

parents (OECD, 2012; Motti-Stefanidi et al., 2008; Oppedal, & Røysamb, 2004). Until 

recently, the focus on immigrant groups was on first-generation, or pooled samples of first 

and second-generation children, of mainly unskilled immigrant backgrounds. Consequently, 

it was not clear that previous findings would be able to explain the adaptation of second-

generation immigrant children from skilled immigrant backgrounds who lives in a host 

country with a selective migration policy. The findings were not differentiated according to 

parents’ home language, such as English-language speaking backgrounds (ESB) and non-

English-speaking backgrounds (NESB). Acknowledging this gap, this study’s  differentiating 

feature is to explain whether similar patterns existed in subsamples of second-generation 

children of NESB skilled immigrants in Australia compared to second-generation children of 

ESB  skilled immigrants, and children of native-born skilled parents. Children from both 

immigrant groups were second-generation Australians. Therefore, this study would use 

children of NESB skilled immigrants and children of ESB skilled immigrants represent both of 

these second-generation immigrant children. Since all three groups were selected from 

skilled backgrounds, the label ‘skilled’ was omitted in the names of these groups. 

Australia has a different immigration host context than traditional immigrants host 

countries. Most immigrants in Australia arrived as ‘skilled’ due to the selective migration 

policy. Australia has a multicultural policy and a strong and supportive settlement program 

for immigrants that includes an English language support program, English as the second 

language (ESL) program at school for children, skills for education and employment 
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program, and translating and interpreting services. Although academic achievement gaps 

between children of immigrants and children of native-born parents were common in high-

income countries, immigrants in Australia do not experience the same disadvantage as the 

USA and Western European countries (Anagonostaki et al. 2016). Data from the Programme 

for International Student Assessment (PISA) suggest that the academic outcomes for 15-

year-old children of immigrants in Australia were that the same or better than children of 

native-born parents in reading, and mathematics (Akther & Robinson, 2014). A previous 

study with NAPLAN data in Australia showed that immigrant children outperform native 

children in both reading and numeracy scores (Islam et al., 2022). This pattern did not 

appear in most other countries of immigration. The research of Islam et al. (2022) is based 

on pooled  samples of first- and second-generation immigrant children and skilled and 

unskilled immigrant backgrounds.  

Previous research focused on immigrant children’s different areas of adaptation, 

including their acculturation (Berry, 2006); home language maintenance (Alarcon & Parella., 

2013; Alarcón, Parella & Yiu., 2014); academic achievement (Alarcón et al., 2014; Haller et 

al., 2011; Kroneberg, 2008; Motti-Stefanidi et al., 2012; Snow, 2016; Suarez-Orozco et al., 

2009), and on psychological well-being (Motti-Stefanidi et al., 2012; Noam et al., 2014; 

Oppedal, 2017; Oppedal, & Røysamb, 2004; Sam et al., 2008; Steinhausen et al., 2009; 

Trejos-Castillo et al., 2009). Most research is focused on second-generation immigrant 

children of unskilled immigrant backgrounds. The immigrant host context in these studies is 

different than Australia. Existing studies generally do not separate their samples into sub-

groups showing the parent’s home origin language, such as an English versus non-English 

language speaking country backgrounds, whereas children from NESB skilled immigrant 

families may face challenges in developing their reading and numeracy skills due to 

language barriers and cultural differences (Thompson, 2020). Research reported that these 

children may perform below their peers in reading and numeracy skills (Hirschfield & 

Bussière, 2017; Thompson, 2020; Toppelberg et al., 2010). Therefore, the distinct 

challenges, and outcomes of children of skilled NESB immigrants remains somewhat 

unknown. 

Children’s adaptation encompasses the accomplishment  of  age-appropriate 

developmental tasks according to their culture (Havinghurst, 1948, 1974; Neugarten et al., 
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1965).  Developmental tasks and the ages at which they were expected to mark these tasks 

could be differ according to the diverse cultures of immigrant children. However, these tasks 

can be  classified as predominantly internal or predominantly external domains of 

adaptation. Successfully handling or completion of both domains of adaptation refers to 

their/children’s positive adaptation.  For school-age children age-appropriate tasks include 

academic achievement (a predominantly external domain) and maintaining psycho-social 

wellbeing(a predominantly internal domain). This study focused on the adaptation of both 

domains (emotional and behavioural problems and academic achievement in reading and 

numeracy performance) of NESB immigrants compared to children of native-born  parents 

and children of ESB immigrants.  

 Emotional and behavioural problems 

The existing research literature explains the emotional and behavioural problems of 

children of immigrants and children of native-born parents in Australia and other countries 

worldwide. Study findings were categorised into distinct types of ideas about the mental 

health problems of children of immigrants. Most found a disadvantage outcome compared 

to their native peers (e.g., Oppedal, & Røysamb, 2004; Motti‐Stefanidi et al., 2008; Motti-

Stefanidi et al., 2008). The immigrant paradox was another common pattern in children’s 

mental health problems; some research showed immigrant advantage or healthy immigrant 

phenomenon on their emotional and behavioural problems. Most studies were conducted 

in the USA, followed by Europe (mainly in Sweden, the United Kingdom, Greece, Norway, 

Austria, and The Netherlands), and Canada. The immigrant background was mainly Latino 

Hispanic, Asia and mixed with these or other different countries. Most studies were 

quantitative in nature and included children of immigrants with emotional and behavioural 

problems. 

The majority of studies focused on emotional or behavioural problems were based 

on either first-generation or mix of first and second-generation, or different types of 

generation. They reported higher levels of emotional and behavioural problems for children 

of immigrants than children of native-born parents (Motti-Stefanidi et al., 2012; Noam, et 

al., 2014; Oppedal, 2017; Oppedal, & Røysamb, 2004). This served to define immigrant 

status as a risk factor for the children’s emotional and behavioural health. Children of 
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immigrants reported poorer emotional and behavioural health than children of native-born 

parents. Stevens et al. (2015) focussed on both first- and second-generation immigrant  

children and reported higher levels of emotional and behavioural problems (higher levels of 

physical fighting and bullying and lower life satisfaction) than their counterparts’ native 

children (Stevens et al., 2015). This study was a cross-cultural study, and the host country 

background was Denmark, Germany, Greece, Iceland, Ireland, Italy, the Netherlands, Spain, 

the USA, and Wales.  

In contrast, in some research first-generation immigrant children showed a lower 

level of emotional and behavioural problems than children of native parents, but this  

disappeared in second-generation immigrant children (Bowe, 2017; Cervantes, Padilla, 

Napper, & Goldbach, 2013; Salas-Wright, Kagotho, & Vaughn, 2014). This adaptation pattern 

is known as the immigrant paradox where first-generation immigrant children had 

significantly lower levels of diagnosed emotional and behavioural problems compared to 

native-born Americans and second-generation immigrant children. Studies resulted in an 

immigrant context from the literature in the UK (Bowe, 2017), and the United States of 

America (Cervantes et al. 2013; Salas-Wright et al. 2014). These well-known immigrant host 

countries demonstrated different immigrant contexts compared to Australia as an 

immigrant host country according to immigrant selection procedures and their settlement 

and support programs. Therefore, it was unclear whether similar findings could reveal 

emotional and behavioural problems of second-generation immigrant children in Australia.  

Some previous research found an immigrant advantage or healthy immigrant 

phenomenon (Dekeyser et al., 2011; Vaage et al., 2009).  They found an immigrant 

advantage exists in mental health among children of immigrants and they did not show any 

difference compared to children of native-born parents in emotional and behavioural 

problems, both studies did not report on sub-samples according to children’s home 

language and their parents’ skill level. Consequently, the result was not clear; a similar result 

could be found with second-generation immigrant children whose home language was not 

English and whose parents had higher skill levels. In both  Dekeyser et al. (2011) and Vaage 

et al. (2009), the studies were conducted in the European context of immigrant settlement, 

one in Sweden and the other in Finland, the Netherlands, Norway, and Sweden. The 

multicultural policy in those countries is similar to the Australian host context for 
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immigrants. There is a possibility that the healthy immigrant phenomenon on the emotional 

and behavioural problems of children of NESB skilled immigrants would be identified from 

Australian data.  

 Academic achievement in reading performance 

There is limited literature focused on academic achievement in the reading skills of 

second-generation immigrant children. Some studies focused on both academic areas; 

reading and numeracy (e.g., Chen et al., 2015; Ly et al., 2012; Reardon & Galindo, 2009; and 

Rosenbaum & Rochford, 2008). A smaller number of studies focused on only the reading 

performance of second-generation immigrant children (e.g., Cobb-Clark et al., 2012). Most 

studies were conducted in the USA, and few were conducted in several OECD countries. 

Immigrants mostly had Chinese, Hispanic, Mexican, and Asian backgrounds, and used mixed 

samples from different countries. Some selected studies on second-generation immigrant 

children and their academic achievement in reading skills were based on longitudinal data 

(Ly et al., 2012; Reardon & Galindo, 2009). One of the reviewed studies showed that first-

generation Chinese students have an advantage compared to native students (Bodovski & 

Durham, 2010). The advantage was not apparent among their second and third-generation 

samples, respectively. This study was conducted on Asian Americans in the USA. They did 

not separate their findings according to their heritage country language and parents’ skill 

levels. Consequently, it was unclear this finding will be similar on academic achievement in 

the reading performance of children of NESB immigrants in Australia where selective 

migration policy has been followed. 

 Academic achievement in numeracy performance 

A smaller number of research conducted on second-generation immigrant children’s 

academic achievement in numeracy performance. Among previous research, some studies 

have focused on second-generation immigrant children and their  academic achievement in 

both reading and numeracy performance (e.g., Chen et al., 2015; Ly et al., 2012; Reardon & 

Galindo, 2009; and Rosenbaum & Rochford, 2008), but few studies have focussed discretely 

on numeracy scores (e.g., Bodovski & Durham, 2010; Bumgarner et al., 2013; Dustmann et 

al., 2012). Most studies have been conducted in the USA and only a few studies in OECD 

countries. The majority of children of immigrant backgrounds were of Chinese Americans; 
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Latino, Mexican, or Asian backgrounds, with many studies mixing samples from different 

countries. Quantitative methods were applied in most studies, with some studies based on 

longitudinal data (e.g., Bodovski & Durham, 2010; Bumgarner et al., 2013; Ly et al., 2012; 

Reardon & Galindo, 2009). Bodovski and Durham. (2010) studied Asian American children of 

Chinese immigrants in the USA. They showed first-generation immigrant children have an 

advantage in academic outcomes, compared to native parents and second-generation 

immigrant children. However, their findings were not based on to their heritage country 

language and parents” skill levels. Consequently, it was unclear this finding will be similar on 

academic achievement in the numeracy performance of second-generation immigrant 

children who have heritage language country backgrounds other than English and their 

parents have higher skill levels and lives in country where selective migration policy has 

been followed. Acknowledging this gap, this study would explore the adaptation levels on 

academic achievement in numeracy performance of children of NESB immigrants in 

Australia. 

 Research aims 

Children’s group differences, parent immigrant status, and the home language effect on  

second-generation children of NESB skilled immigrants’ emotional and behavioural 

problems and academic achievement in reading and numeracy performance were 

compared to second-generation children of ESB skilled immigrants and children of native-

born skilled parents. 

 Aim – I: To compare the children’s group differences in the level of emotional and 

behavioural problems and academic achievements in reading and numeracy performance 

among second-generation children of NESB skilled immigrants, second-generation children 

of ESB skilled immigrants, and children of native-born parents at 10, 12, and 14 years of age. 

Aim –II: To compare the level of emotional and behavioural problems according to parents’ 

immigrant status and home language, between second-generation children of both NESB 

and ESB skilled immigrants and the children of native-born skilled parents at 10, 12, and 14 

years of age. 
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 Aim – III: To compare the level of academic achievements in reading performance 

according to parents’ immigrant status and home language, between second-generation 

children of both NESB and ESB skilled immigrants and the children of native-born skilled 

parents at 10, 12, and 14 years of age. 

Aim – IV: To compare the level of academic achievements in numeracy performance 

according to parents’ immigrant status and home language between second-generation 

children of both NESB and ESB skilled immigrants and the children of native-born skilled 

parents at 10, 12, and 14 years of age. 

 Hypothesis 

Group differences:  

Psycho-social wellbeing: The level of emotional and behavioural problems among  children 

of skilled immigrants from NESB would be lower compared to children of native-born skilled 

parents and  children of ESB skilled immigrants. 

Academic achievement: The level of reading and numeracy performance among  children of 

skilled immigrants from NESB would be higher compared to children of native-born skilled 

parents and s children of ESB skilled immigrants. 

Immigrant effect:  

Psycho-social wellbeing: The level of emotional and behavioural problems among children 

of skilled immigrants from NESB and skilled immigrants from ESB would be lower compared 

to children of native-born skilled parents. 

Academic achievement: Reading and numeracy performance among children of skilled 

immigrants from NESB and skilled immigrants from ESB would be higher compared to 

children of native-born skilled parents. 

Language effect:  

Psycho-social wellbeing: The level of emotional and behavioural problems between  

childrenof skilled immigrants from NESB would be higher compared to skilled immigrants 

from ESB. 
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Academic achievement: Reading and numeracy performance between  children of skilled 

immigrants from NESB would be higher compared to children of skilled immigrants from 

ESB. 

 Methods 

This study used archival data from two highly representative datasets in Australia: 

the LSAC, and the NAPLAN datasets. The LSAC dataset included two cohorts, namely the 

Baby and Kindergarten Cohorts, and same-age data from both cohorts were combined to 

maximise the participants number in all three ages. Details of both datasets and sample 

selection procedures were discussed in the Chapter 2, Methodology section of this thesis. 

The samples consisted of three groups: Australian-born children of skilled immigrants from 

NESB, skilled immigrants from ESB, and native-born parents. The study considered three age 

groups, including 10, 12, and 14-year-olds, and measured three outcomes: emotional and 

behavioural problems, NAPLAN reading scores, and NAPLAN numeracy scores. The study 

aimed to examine the overall group differences, and the effect of immigrant status and 

language on the outcomes of three selected groups on three ages. To eliminate confounding 

variables such as immigrant status, language status, poverty, and low education, the study 

made two key comparisons by comparing two groups of Australian-born children of skilled 

immigrants and children of native-born skilled parents with comparable education. A 

multifactorial research design was followed to explore the effect of immigrant status and 

language on the outcomes of pre-adolescent to adolescent children of skilled immigrants in 

Australia (Figure 4.1) 
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Figure 4-1: Multifactorial research design for the Study One 

 

 

 

 

 

 

 

 

 

4.7.1 Participants 

The participants were chosen based on the pre-adolescent to adolescent stages of 

development. During this time children encounter a multitude of challenges related to 

physical (e.g., puberty hits) and psychological changes, increased responsibilities, and they 

may experience mental health issues in their transitions to new environments such as from 

primary school to high school.  

The participants were divided into three groups: children of skilled immigrants from 

NESB, children of skilled immigrants from ESB, and children of native-born skilled parents. 

All children from these three groups were born in Australia. Parents of children from the 

NESB and ESB skilled immigrants were born in countries other than Australia. Parents of 

children from the native-born skilled parents were born in Australia. In addition, parents of  

children from the NESB spoke languages other than English at home, while parents of  

children from ESB skilled immigrant groups and the native-born skilled parents  spoke 

English language at home, The inclusion criteria for the establishment of these three groups 

of children are presented in Table 4.1. 

Children of  

native‐born  

skilled parents 

at 10, 12, and 14 

years 

Australian‐born 

children of skilled 

immigrants from 

English speaking 

backgrounds at 

10,12, and 14 

years  

Australian‐born 

children of skilled 

immigrants from 

non‐English 

speaking 

backgrounds at 

10, 12, and 14 

years 
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Table 4.1: Inclusion criteria of the selected children’s groups 

Groups Inclusion criteria Some country included in each 
group 

Children of 
NESB Skilled 
Immigrants  

Second-generation children, children born 
in the host country to the immigrant 
parents (Australia) 

Both parents born overseas from non-
English-speaking background (NESB) unless 
children have a single parent 

Either parent has an education background 
of an advanced diploma or higher 

China (excludes SARs and Taiwan), 
India, Sri Lanka, Vietnam, and 
Malaysia, etc. 

Children of 
ESB Skilled 
Immigrants 

Second-generation children, children born 
in the host country to the immigrant 
parents (Australia) 

Both parents born overseas from English 
speaking background (ESB) unless children 
have a single parent 

Either parent has an education background 
of an advanced diploma or higher  

New Zealand, United Kingdom, 
Scotland, Ireland, and USA.  

Children of 
native-born 
skilled parents 

Children born in Australia to native-born 
parents. 

Both parents born in Australia unless 
children have a single parent 

Either parent has an education background 
of an advanced diploma or higher  

Australia 
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Number of participants among three groups 

Available participants number for each three-age group presented in Table 4.2. The majority of the children were from native-born parents 

followed by non-English speaking and English-speaking countries across all age groups.  

Table 4.2: The number of participants in three ages among three groups 

 

 

Groups 

Children age  

 

Parents’ country of origin 10 years 12 years 14 years 

n Male 
(%) 

Mean 
age 

SD n Male 
(%) 

Mean 
age 

SD n  

 

Male 
(%) 

Mean 
age 

SD  

Children of non-
English-speaking 
background 
(NESB) skilled 
immigrants 

234 53.0 10.32 0.47 218 53.7 12.38 0.49 202 53.3 14.35 0.48 China (excludes SARs and 
Taiwan), India, Sri Lanka, 
Viet Nam, and Malaysia, 
etc.  

Children of 
English-speaking 
background (ESB) 
skilled immigrants 

190 55.3 10.38 0.49 172 57.0 12.40 0.49 167 56.9 14.37 0.49 England, New Zealand, 
and USA, etc. 

Children of skilled 
native 
(Australian)-born 
parents 

3020 50.5 10.38 0.49 2972 50.2 12.45 0.50 2780 50.7 14.37 0.48 Australia 
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4.7.2 Measurements of outcome variables 

Emotional and behavioural problems 

To measure the emotional and behavioural problems of children across different 

ages, the Strength, and Difficulties Questionnaire (SDQ) developed by Goodman in 1997 was 

used in the LSAC. The scores were calculated from the questionnaire to assess the 

emotional and behaviour problems. The SDQ questionnaire consists of 25 items that are 

rated a 3-point Likert scale: “not true”, “somewhat true” and “certainly true”, with scores 

ranging from 0 to 2. The 25 items were categorised into five subscales, including emotional 

symptoms, conduct problems, hyperactivity, peer relationship problems, and pro-social 

behaviour. The emotional and behavioural problems were assessed for the same group of 

children at the ages of 10, 12, and 14 years. The total mental health scores were calculated 

from 20 items (see appendix V for items), excluding pro-social behaviour. Scores on the SDQ 

range from 0 to 40, with higher scores indicating more emotional and behavioural problems. 

Scores between 0-15 fall within the normal range, while scores between 16-19 represent 

borderline, and scores between 20-40 indicate a clinical cut point. The internal reliability 

and validity of all subscales were found to be satisfactory (Hawes & Dadds, 2004), with 

Cronbach’s alpha levels for the SDQ total difficulties scale being above or near 0.8 across all 

three selected groups, despite their linguistic and cultural diversity. 

Academic achievement in reading and numeracy 

To assess the academic achievement in reading and numeracy performance, 

NAPLAN scores were extracted from the database. NAPLAN is the national academic 

assessment program in Australia, which evaluates the students' performance in reading, 

writing, language conventions (spelling, grammar, and punctuation), and numeracy. In 

comparison to the five-item questionnaire available in the LSAC database, NAPLAN offers a 

direct score related to the children's academic achievement in reading and numeracy 

performance, which makes it a reliable source for academic assessment. 

The study examined the academic achievement in reading and numeracy 

performance among three groups of children in their school Years 5, 7, and 9, using the 

NAPLAN results. The assessment scale uses a 1 to 10 band to measure performance in all 

areas tested, that spans all school year levels. All bands were not reported at all year levels. 
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A national minimum standard is established for each level, e.g., band 2 for year 3, band 4 for 

year 5, band 5 for year 7, and band 6 for year 9. 

The NAPLAN assessment process is performed using national common reporting 

scales by the test administration authorities to enable the comparison of given scale scores 

across school year levels and over time. The scale score ranges from 0 to 1000, which 

indicates the performance of children in reading and numeracy. The NAPLAN national 

average score for reading was found to be between 384.8 to 420.1 in year 5, 431.7 to 472.0 

in year 7, and 485.5 to 528.7 in year 9, whereas for numeracy, the national average score 

ranged from 379.2 to 419.4 in year 5, 428.9 to 475.1 in year 7, and 479.4 to 526.1 in year 9.  

4.7.3 Measurements of predictors 

Immigrant status 

The immigrant status of the children was determined based on the birth country of  

their parents. Specifically, two distinct groups were created based on whether the parents 

were born in countries with an English‐speaking backgrounds or non‐English‐speaking 

backgrounds. To be included in these groups, both parents needed to have been born 

overseas unless the child has a single parent. 

Home country language 

The children’s home language was assessed based on the language spoken by their 

parents’ country of origin. Two groups were formed based on whether the parents were 

born in countries with an English‐speaking backgrounds or non‐English‐speaking 

backgrounds. 

4.7.4 Analysis plan 

Data management and statistical analyses were performed using SPSS version 25 

(IBM Corp, 2017). A complete case analysis was performed for analysing and modelling data. 

The cases for respective variables with missing values were excluded due to the small 

number of missingness.  

Data normalities were visually checked using frequency histograms and normal Q-Q 

plots. In addition, the Kolmogorov-Smirnov test was used to assess normality. If the 
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continuous variables were not normally distributed, a transformation of the variables was 

performed, or non-parametric statistical approaches were used. Any outliers were 

identified, and analyses were undertaken to determine the impact the outliers have on 

skewing the data.  

Mean and standard deviation (SD) for discrete and continuous data were calculated 

and categorical variables were presented as percentages. If there are insufficient numbers in 

each cell, the cells/categories will be collapsed or there will be a notation that the group 

results in each of the cells based on small numbers and therefore should be treated with 

caution. For non-normally distributed data, median and interquartile ranges (IQR) were 

reported. 

Descriptive statistics were used to assess the level of emotional and behavioural 

problems and the level of academic achievement in reading and numeracy among the 

children of NESB skilled immigrants, children of native-skilled parents, and second-

generation children of ESB skilled immigrants. MANCOVA controlling for group differences 

in gender was used to identify the level of the differences among the three groups and their 

three outcomes at their three age points. Post hoc tests were performed to assess the 

effects of immigrant status and language status. The planned explanatory analysis examines 

changes in children’s emotional and behavioural problems and academic achievement in 

reading and numeracy among children’s groups at the age of 10, 12, and 14 years.  

 Results 

4.8.1 Findings of children of NESB skilled immigrants at their 10 years of age 

Overall results 

The MANCOVA found there was an overall difference between the three groups in 

the outcome variables (F(6, 6112) = 19.6; partial 2 = 0.019; p < 0.001).  

Emotional and behavioural problems 

No differences in emotional and behavioural problems found between the three 

groups of children (F(2, 3058) = 2.2; partial 2 = 0.001; p = 0.12). The means for all groups 

fell within the normal range (Figure 4.2).  
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Figure 4-2: Mean scores on the Strengths and Difficulties Questionnaire (SDQ), and reading 

and numeracy tests from the National Assessment Program—Literacy and Numeracy 

(NAPLAN) for three groups of children  
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Academic achievement 

Reading performance in English 

Reading scores differed across the three groups (F(2, 3058) = 3.8; partial 2 =.002; p 

= 0.02) (Figure 4.2). Post hoc tests showed that English reading scores for  children of skilled 

immigrants from NESB were higher (t(2894) = 2.7; d = 0.2; p < 0.02; CI = 2.1, 28.7), and 

children of ESB skilled immigrants had not shown any differences (t(2856) = 0.1; d = 0.01; p 

= 0.99; CI = -13.8, 15.6) compared to for children of native-born skilled parents. There was 

no difference between the reading scores for the two groups of second-generation 

immigrant children (t(368) = 1.8; d = 0.2; p = 0.22; CI = -4.8, 33.7). 

Numeracy performance 

Numeracy scores differed across the three groups (F(2, 3058) = 49.1; partial 2 = 

0.031; p < 0.001) (Figure 4.2). Post hoc tests showed that numeracy scores for children of 

skilled immigrants from NESB were higher (t(2894) = 10.1; d = 0.7; p < 0.001; CI = 37.5, 61.7), 

and children of immigrants from ESB had not shown any differences (t(2856) = 0.5; d = 0.04; 

p = 0.99; CI = -15.9, 10.6) compared to for children of native-born skilled parents. There was  

significant difference found between the numeracy scores for the two groups of second-

generation immigrant children (t(368) = 7.5; d = 0.8; p<0.001; 95% CI = 34.9, 69.6). 
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4.8.1 Findings of children of NESB skilled immigrants at their 12 years of age 

Overall Results 

The MANCOVA found there was an overall difference between the three groups in 

the outcome variables (F(6, 5800) = 22.2; partial 2 = 0.022; p < 0.001).  

Emotional and behavioural problems 

No differences in emotional and behavioural problems found between the three 

groups of children (F(2, 2902) = 1.9; partial 2 = 0.001; p = 0.16). The means for all groups 

fell within the normal range (Figure 4.3).  
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Figure 4-3: Mean scores on the Strengths and Difficulties Questionnaire (SDQ), and reading 

and numeracy tests from the National Assessment Program—Literacy and Numeracy 

(NAPLAN) for three groups of children 
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Academic achievement 

Reading performance in English 

Reading scores differed across the three groups (F(2, 2902) = 6.1; partial 2 =.004; p 

= 0.002) (Figure 4.3). Post hoc tests showed that English reading scores for children from 

NESB skilled immigrants were higher (t(2753) = 3.4; d = 0.3; p < 0.01; 95% CI = 5.316, 

29.481), and children of ESB skilled immigrants had not shown any differences (t(2711) = 

0.7; d = 0.1; p = 0.99; 95% CI = -9.636, 17.481) compared to for children of native-born 

skilled parents. There was no difference between the reading scores for the two groups of 

second-generation immigrant children (t(342) = 1.8; d = 0.2; p = 0.20; 95% CI = -4.11, 

31.061). 

Numeracy performance 

Numeracy scores differed across the three groups (F(2, 2902) = 56.3; partial 2 = 

0.037; p < 0.001) (Figure 4.3). Post hoc tests showed that numeracy scores for  children of 

NESB skilled immigrants were higher (t(2753) = 10.6; d = 0.8; p < 0.001; 95% CI = 41.773, 

66.192), and children of ESB skilled immigrants had not showed any differences (t(2711) = 

0.04; d = 0.003; p = 0.99; 95% CI = -13.902, 13.499) compared to for children of native-born 

skilled parents. There was  significant difference found between the numeracy scores for 

the two groups of second-generation immigrant children (t(342) = 7.3; d = 0.8; p<0.001; 95% 

CI = 36.414, 71.954). 

4.8.2 Findings of children of NESB skilled immigrants at their 14 years of age 

Overall results 

The MANCOVA found there was an overall difference between the three groups in 

the outcome variables (F(6, 5224) = 27.0; partial 2 = 0.030; p < 0.001).  

Emotional and behavioural problems 

No differences in emotional and behavioural problems found between the three 

groups of children (F(2, 2614) = 0.6; partial 2 = 0.000; p = 0.57). The means for all groups 

fell within the normal range (Figure 4.4).  
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Figure 4-4: Mean scores on the Strengths and Difficulties Questionnaire (SDQ), and reading 

and numeracy tests from the National Assessment Program— Literacy and Numeracy 

(NAPLAN) for three groups of children 
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Academic achievement 

Reading performance in English 

Reading scores differed across the three groups (F(2, 2614) = 15.3; partial 2 =.012; p 

< 0.001) (Figure 4.4). Post hoc tests showed that English reading scores for children of skilled 

immigrants from NESB were higher (t(2478) = 5.2; d = 0.4; p < 0.001; 95% CI = 13.635, 

37.048), and  children of skilled immigrants from NESB had not showed any differences 

(t(2440) = 2.3; d = 0.2; p = 0.07; 95% CI = -0.789, 25.45) compared to for children of native-

born skilled parents. There was no difference between the reading scores for the two 

groups of second-generation immigrant children (t(312) = 1.8; d = 0.2; p = 0.20; 95% CI = -

4.01, 30.032). 

Numeracy performance 

Numeracy scores differed across the three groups (F(2, 2614) = 71.3; partial 2 = 

0.052; p < 0.001) (Figure 4.4). Post hoc tests showed that numeracy scores for  children of 

NESB immigrants were higher (t(2478) = 11.9; d = 0.9; p < 0.001; 95% CI = 48.402, 72.715), 

and  children of ESB immigrants had not shown any difference (t(2440) = 1.1; d = 0.1; p = 

0.82; 95% CI = -7.394, 19.853) compared to for children of native-born parents. There was 

significant difference found between the numeracy scores for the two groups of second-

generation immigrant children (t(312) = 7.4; d = 0.8; p<0.001; 95% CI = 36.653, 72.004). 

 Discussion 

This study’s main focused was to examine the adaptation of emotional and 

behavioural problem and academic achievement in the reading and numeracy performance 

of children of NESB skilled immigrants in Australia. At first, this study explores the group 

differences by exploring the adaptation level of children of NESB immigrants compared to 

children of ESB skilled immigrants and children of native-born skilled parents at 10 years, 12 

years, and 14 years of age. Moreover, this study examined the immigrant status effect and 

language effect on their adaptation levels on emotional and behavioural problems and 

academic achievement in reading and numeracy performance at all ages.  

The findings of this study suggest that children of NESB immigrants exhibit a positive 

adaptation in emotional and behavioural health in Australia. To examine the group 
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differences, this study hypothesised that the level of emotional and behavioural problems 

among children of NESB immigrants would be lower compared to children of native-born 

skilled parents and children of ESB skilled immigrants at all ages. The study findings explored 

lower levels of emotional and behavioural problem scores among children of skilled 

immigrants from NESB compared to other two groups at 10 years, 12 years, and 14 years. 

Particularly, the groups’ difference scores were not significant, which demonstrated similar 

levels of emotional of problems among the three groups. Subsequently, Australian-born all 

children show similar level of emotional and behavioural well-being no matter they are from 

immigrant background or native background. This study found no evidence of the immigrant 

disadvantage pattern that was reported in most previous research findings (e.g., Oppedal, & 

Røysamb, 2004; Motti-Stefanidi et al., 2011; Motti-Stefanidi et al., 2008). Children of NESB 

skilled immigrants did not display higher emotional and behavioural problems compared to 

non-immigrant children and children of ESB immigrants in Australia. This study did not 

examine the effect of immigrant status and language status on their emotional and 

behavioural problems further because of similar levels of psycho-social well-being was 

observed among the three groups. 

It was hypothesised that the adaptation on academic achievement in reading 

performance among children of NESB immigrants would be higher compared to children of 

native-born skilled parents and children of ESB skilled immigrants at the age of 10 years, 12 

years, and 14 years. The study results supported the hypothesis. Children of NESB 

immigrants displayed significantly higher scores in reading performance compared to the 

two other groups. This is consistent with other data (e.g., PISA; NAPLAN) on the 

performance of the children of immigrants in Australia (Akther & Robinson, 2014; Islam et 

al., 2022). In contrast, it was not consistent with previous research (e.g., Bodovski & 

Durham, 2010). In addition, in relation to the effect of immigrant status this study 

hypothesised that reading performance among  children of skilled immigrants from NESB 

and ESB will be higher compared to children of native-born skilled parents. The results 

showed that children of NESB immigrants displayed significantly higher reading scores and 

children of ESB immigrants displayed similar reading scores compared to children of native-

born immigrants. None of the second-generation immigrants group demonstrated lower 

academic scores or disadvantage in reading performance than the non-immigrant group 
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that was contrasting with previous research (e.g., Motti-Stefanidi et al., 2008). Furthermore, 

this study made another hypothesis to explore the effect of language status on academic 

achievement in reading performance. It was hypothesised that reading scores of second-

generation children of immigrants from NESB would be higher than children of ESB 

immigrants. Children of NESB immigrants demonstrated higher scores in reading 

performance, however, this difference was not significant. Children from English-speaking 

countries might have better performance possibilities in reading due to higher host 

language proficiency and similar cultural backgrounds. The findings showed that both 

immigrant groups showed similar levels of reading performance. However, these findings 

contrast with previous research that showed a disadvantage for children of immigrants with 

limited proficiency in the host language (e.g., Toppelberg et al., 2010).  

This study explored another adaptation area of children of NESB skilled immigrants, 

that was academic achievement in numeracy performance. This study was hypothesised 

that the level of numeracy performance among children of skilled immigrants from NESB 

would be higher compared to children of native-born skilled parents and children of ESB 

skilled immigrants. The study findings supported the hypothesis. Children of NESB 

immigrants demonstrated significantly higher academic scores in numeracy performance 

compared to children of native-born skilled parents and children of ESB immigrants at 10 

years, 12 years, and 14 years of age. The finding was consistent with some previous research 

in Australia (e.g., Akther & Robinson, 2014; Islam et al., 2022). In contrast, it was not 

consistent with Bodovski and Durham’s (2010) research where second-generation 

immigrant children showed a disadvantage. In addition, this study found no evidence of a 

negative immigrant status effect on academic achievement in numeracy performance. The 

hypothesis was supported by the findings. The hypothesis was “the level of numeracy 

performance of children of skilled immigrants from NESB and ESB would be higher than 

children of native-born skilled parents”. Children of NESB skilled immigrants exhibited 

significantly higher academic scores in numeracy performance, and children of ESB skilled 

immigrants exhibiting similar academic scores in numeracy performance compared to 

children of native-born parents at 10 years, 12 years, and 14 years of age in Australia. To 

explore the language status effect, this study hypothesised that academic scores in 

numeracy performance among children of skilled immigrants from NESB would be higher 
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than children of skilled immigrants from ESB. The study results supported the hypothesis. 

Children of NESB immigrants unveiled higher academic scores in numeracy performance 

than children of ESB immigrants at all three ages. Children’s heritage language other than 

English did not demonstrate any negative effects on academic achievement in numeracy 

performance of Australian-born children of NESB skilled immigrants. 

This study suggests that children of skilled immigrants from NESB in Australia exhibit 

similar or better outcomes in all three areas of adaptation: emotional and behavioural 

problems, academic achievement in reading, and numeracy performance compared to 

children of native-born skilled parents and second-generation immigrant children of ESB 

immigrants at all three ages.  

 Strengths and limitations 

This study depends on the sample size from the archival LSAC dataset which is 

available according to the selected groups and their inclusive criteria. Though the available 

samples size for the immigrant groups showed was challenge for this dataset, it is true that 

data collection was not possible from each Jurisdiction of Australia for a single researcher. In 

this context, the LSAC dataset is robust, and it represents a good opportunity to undertake a 

secondary analysis of nationally representative data. 

Two cohorts of data were available in this selected dataset: The Baby and the 

Kindergarten Cohorts. Data from both Baby and Kindergarten Cohorts were integrated to 

maximise the sample sizes. The sample size was reduced again in the multivariate 

MANCOVA model samples size and due to some missingness in certain characteristics, 

which resulted in wider confidence intervals for some point estimates. Despite these 

limitations, the study's robust dataset allowed for nationally representative outcomes to be 

explored.  

In addition, attrition analyses were conducted to explore, if there was any kind of 

bias in the result because of the magnitude of attrition; demographic bias, and poorer 

performance bias. The result did not show any biases in any criteria for any group except for 

the second-generation children of ESB skilled immigrants.  
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 Conclusion 

In summary, the lower levels of adaptation reported in studies of immigrant children 

in the USA and many European countries were not replicated in a nationally representative 

sample of Australian pre-adolescents to adolescent children of skilled immigrants. This is 

consistent with other data on the performance of children of immigrants in Australia. This 

was an exceptional finding compared to previous research which could be used as a guide 

for future research and has implications for policy and practice makers. Several factors 

concerning immigration policy and resettlement procedures may have contributed to this 

pattern of findings.  

The findings of this study are quite different from studies of children of immigrants in 

the USA and countries from Western Europe. Data from Australia showed second-generation 

immigrant childrenare thriving, with no evidence of poorer outcomes at either age 10 years, 

12 years, and 14 years of age on any outcome for the children of skilled immigrants. Similar 

findings were found for academic achievement in data from PISA and NAPLAN(e.g., Akther & 

Robinson, 2014; Islam et al., 2022). It is not clear if this pattern of findings is due to the 

unique context of Australia’s selective migration policy (e.g., Entorf & Minoiu, 2005; 

Sakellariou, C., 2018) or multicultural policies and positive integration approaches (e.g., 

Marks et al., 2018), or if related to English‐language support for students for whom English is 

a second language, well‐established immigrant resettlement programs (e.g., New Arrivals 

Program; Adult Migrant English classes; Migrant Resource Centres), or other factors (e.g., 

Asian‐American immigrant children showed positive outcomes) may be responsible for this 

distinct outcomes. Immigrant children’s outcomes could be a combination of all those 

factors. Suárez‐Orozco and Suárez‐Orozco (2009) also found that children of immigrants who 

received support in their language development and cultural adjustment showed 

improvement in their academic performance.  

The pattern of immigrant disadvantage was not observed in children of NESB 

immigrants. This might be due to the practice of multicultural policy and the strong support 

programs of immigrant settlement and the English language support program in Australia, 

or a combination of those. Overall, the findings of this study provide a unique perspective 

on the adaptation of children of immigrants in Australia and suggest that policies and 
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programs supporting immigrant resettlement, English language support, and 

multiculturalism in Australia may contribute to the positive outcomes observed in this 

study. However, further research is needed to explore the underlying mechanisms that 

contribute to the positive outcomes of NESB skilled immigrant children in Australia, and to 

understand skilled immigrants from NESB relative to children of skilled immigrants from ESB 

as well as the potential long-term outcomes of these groups, as well as the potential 

implications for policy and practice makers. 
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 CHAPTER 5—STUDY TWO: LONGITUDINAL CHANGES IN 
ADAPTATION 

Longitudinal changes of adaptation of emotional and behavioural problems 

and academic achievement in reading and numeracy performance of second-

generation children of skilled immigrants from NESB 

 Overview 

In the previous chapter from the cross-sectional analysis Study One explored the 

group differences on the adaptation of children of NESB immigrants, compared to children 

of ESB immigrants and native-born parents at their 10 years, 12 years, and 14 years of age. It 

explained children group differences and the level of adaptation on emotional and 

behavioural problems, and academic achievement in reading and numeracy performance at 

each individual ages. Consequently, the first study was not suitable to explore children’s 

developmental changes of adaptation. Several studies have suggested that utilising 

longitudinal methods is important in obtaining a precise understanding of the nature and 

sources of developmental change (Magnusson & Cairns, 1996; Morrison & Ornstein, 

1996; Magnusson & Stattin, 2006). The existing literature reveals a gap in research on the 

developmental changes or trajectory of second-generation children of skilled immigrants. 

There appears to be an absence of longitudinal studies specifically focused on the 

adaptation of second-generation immigrant children from NESB skilled immigrants. 

Acknowledging that gap this chapter introduces the longitudinal analysis for exploring the 

developmental changes on emotional and behavioural problems, and academic 

achievement in reading and numeracy performance of second-generation children of NESB 

skilled immigrants from the span of 10 years to two subsequent ages (12 years, and 14 

years) in this second study.  

Several longitudinal studies have been conducted to explore the patterns of 

adaptation among children of immigrants (E.g., Berry, 1997; Coll et al., 1996; Motti-Stefanidi 

et al., 2011). However, most of these studies have focused on either first-generation 

immigrants or a pooled samples of first- and second-generation immigrant children from 

mainly unskilled immigrant backgrounds, or a combination of skilled and unskilled 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4063681/#R18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4063681/#R21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4063681/#R21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4063681/#R19
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immigrant backgrounds. Given the considerable challenge that adapting to a new language 

other than the home language and cultural differences from their heritage backgrounds 

posed, no longitudinal research was found in the literature that concentrates on second-

generation immigrant children from NESB skilled immigrants.  

The complex process of immigration and the experiences of children of immigrants 

can have a notable impact on their emotional and behavioural well-being, as well as their 

academic achievement. Therefore, to gain a better understanding of the adaptation of 

children from NESB skilled immigrants, this study explored their longitudinal changes on 

emotional and behavioural problems, and academic achievement in reading and numeracy 

performance.  

Emotional and behavioural well-being is an important facet of a child's development, 

irrespective of whether they were from immigrant backgrounds or native. Maintaining 

proper emotional and behavioural well-being is challenging for children of immigrants, as 

reported in longitudinal research that showed regardless of generation both first- and 

second-generation immigrant children reported more emotional and behavioural problems 

than non-immigrant groups (Stevens et al., 2015). The adaptation results of these studies 

may not be generalisable to children of NESB skilled immigrants. Understanding the 

longitudinal changes of adaptation in emotional and behavioural problems of this distinct 

group is critical to identifying potential areas for contribution and support, to increase 

immigrant children’s well-being. 

 In addition, academic achievement is another fundamental aspect of a child's 

development. Successful completion of reading and numeracy performance is fundamental 

for academic success. Children from NESB skilled immigrant families may face challenges in 

developing favourable success on their reading and numeracy performance due to language 

barriers and cultural differences from their heritage context. Reardon and Galindo (2009) 

examined the academic achievement gap between Hispanic and White students in reading 

and numeracy performance from a longitudinal study, and the results showed a significant 

academic achievement gap between Hispanic and White students in both reading and 

numeracy and that the gap persisted across all grade levels. The gap was largest in upper 

grades among Hispanic rather than White students. Rosenbaum and Rochford (2008) used a 
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nationally representative sample from the National Education Longitudinal Study in the USA 

and their results showed that second-generation immigrant children had higher academic 

achievement than both first-generation immigrant children and other generations. This 

finding was different from many previous research findings. Rosenbaum and Rochford 

(2008) did not provide information on the heritage country background of the immigrant 

children in their study but focused on the variable effects of positive attitudes and social 

capital on academic performance on the generational patterns in academic achievement. 

Therefore, understanding the longitudinal changes in academic achievement in the reading 

and numeracy performance of children from NESB skilled immigrant families is critical to 

identifying potential areas of contribution and support for their academic success. 

Most longitudinal research is based on mixed samples of first- and second-

generation immigrant children from unskilled or pooled samples of unskilled and skilled 

immigrant backgrounds. The immigration contexts studied involve a wide range of host 

countries that have wide-ranging immigration, settlement, and social contexts, that lead to 

different emotional and behavioural problems and academic outcomes among immigrant 

children. For example, Entorf and Minoiu (2005) noted that in countries with selection 

migration policy such as Australia, Canada, and New Zealand, outcomes for immigrant 

children were similar or better than native-born children, due to the application of 

multicultural policy and funding of programs promoting multiculturalism, equity, and social 

justice. In valuing multiculturalism, Australia applies policy that supports the integration and 

settlement of immigrant families (e.g., Entorf & Minoiu., 2005). There is a possibility that 

Australian-born children of immigrants would show a positive or favourable longitudinal 

trend or changes in outcomes compared to many previous research findings. Therefore, the 

present study aimed to investigate the longitudinal changes in the adaptation of the 

emotional and behavioural problems and academic achievement in reading and numeracy 

performance of children of NESB skilled immigrants.  

 Research aims 

Aim – I: To explore the longitudinal changes in the adaptation of emotional and behavioural 

problems among second-generation children of NESB skilled immigrants and compared to 
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the second-generation children of ESB skilled immigrants and children of native-born skilled 

parents at 10 years, 12 years, and 14 years of age. 

Aim – II: To explore the longitudinal changes in the adaptation of academic achievements in 

reading and numeracy performance among second-generation children of NESB skilled 

immigrants and compared to the second-generation children of ESB skilled immigrants and 

children of native-born skilled parents at 10 years, 12 years, and 14 years of age.  

 Hypothesis  

Hypothesis – I: The longitudinal changes of emotional and behavioural problems of children 

of NESB immigrants would be unfavourable or negative from 10 years to following two ages 

at 12 years and 14 years of age. Similar changes would be observed  compared to the other 

two other groups: children of skilled immigrants from ESB and children of native-born skilled 

parents from 10 years to 12 years, and 14 years of age. 

Hypothesis – II: The longitudinal changes of academic achievement in reading and numeracy 

performance of children of skilled immigrants from NESB would be higher/positive from 10 

years to following two ages at 12 years and 14 years of age. Similar trends would be found 

in both academic skills of children of NESB immigrants compared to the other two 

counterparts: children of immigrants from ESB and children of native-born skilled parents 

from 10 years to 12 years, and 14 years of age. 

 Methods 

5.1.1 Datasets 
Longitudinal data were extracted from two Australian nationally representative 

archival data sets: LSAC and NAPLAN. Data for emotional and behavioural problems were 

collected as part of the LSAC, while data for children’s academic achievement in reading and 

numeracy performance were collected as part of the NAPLAN datasets which were linked 

with the LSAC dataset. Details of both data sets were discussed the methodology chapter 

and in the previous chapter in Study One (Chapter 2 and Chapter 4). 



128 
 

5.1.2 Participants 
 

Participants were selected from LSAC data who responded consecutively at 10 years, 

12 years, and 14 years of age. Similar to the participants of Study One, this study included 

Australian-born children in all three age groups. The criteria of selected participants for 

these groups were the same as in Study One (Chapter 4). The details of the number of 

participants and their characteristics are shown in Table 5.1.  

In total, there were 178 children from NESB immigrants, while there were 129 

children from ESB immigrants, and 2416 children of native-born parents. Male children were 

relatively higher in the ESB immigrants (55%) compared to their counterparts (51.1 % of  

children from NESB immigrants, and 50.2 % of  children from native-born parents). The 

mean ages and standard deviations (SDs) for the three age groups were almost the same 

among the three groups. Parental educational level was recorded when the children aged  

10 years. More than 55% of parents completed their Bachelor or advanced diploma or 

diploma education in all three groups, followed by postgraduate or graduate diploma (32-

35%), and certificate or other level of education (5-11%). The postgraduate/graduate 

diploma or Bachelor/advanced diploma/diploma levels of education were similar in NESB 

immigrants and Native-born parents, whereas those with ESB immigrants had higher 

education levels compared to the other two groups. In contrast, ESB immigrants had a lower 

level of certificate or other education (6.5%) compared to the other two groups (11.1% 

percent for NESB immigrant parents and 12.1% for Native-born parents). The parent’s 

country of origin was listed by three groups of children in the same table. The NESB 

immigrant parents migrated from different NESB countries (e.g., China, India, Sri Lanka, Viet 

Nam, and Malaysia), whereas ESB skilled immigrants’ parents from various ESB countries 

(e.g., England, New Zealand, USA). The native-born parents were citizens of Australia. 
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Table 5.1: Selected participants in three groups of children. 

Australian-
born children 
of skilled 
parents 

n  

10, 12 
and 

14 years 

Gender 

Male (%) 

Age 

(years) 

(P1) Parental education* (%) Parent’s country of 
origin 

10, 12 
and 

14 years 

10 12 14 Postgraduate 
& graduate 

diploma 

Bachelor & 
advanced 
diploma, 
diploma 

Certificate 
and other 

m SD m SD m SD 

Non-English-
speaking 
immigrants 

178  51.1 10.3 0.5 12.4 0.5 14.3 0.5 32.4 56.5 11.1 China (excludes 
SARs and Taiwan), 

India, Sri Lanka, 
Viet Nam, and 
Malaysia etc.  

English-
speaking 
skilled 
immigrants 

129  55.0 10.3 0.5 12.4 0.5 14.4 0.5 35.5 58.0 06.5 England, New 
Zealand, and USA 

etc. 

Native-born 
parent 

 

2416 

 

50.2 10.4 0.5 12.4 0.5 14.4 0.5 32.1 55.8 12.1 Australia 

Note: Same children were selected in three ages and parental education level were listed only when children were at their 10 years.
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 Measurements of outcome variables 

The Strength and Difficulties Questionnaire (SDQ) (Goodman, 1997) was used in the 

LSAC to measure the emotional and behavioural problems of children at different ages. 

Academic achievement scores were extracted from NAPLAN data sets to assess the 

children’s academic achievement in reading and numeracy performance. Details of both 

measurements were discussed elaborately in the previous chapter (Chapter 4, Study 1). 

  Analysis plan 

Data management and statistical analyses were performed using the IBM Statistical 

Package for Social Sciences version 25 (SPSS; IBM Corp, 2017) and Stata software version 

16.1 (StataCorp, 2019). Descriptive statistics were used to assess the level of longitudinal 

emotional and behavioural problems and academic achievement in reading and numeracy 

of children of immigrants from NESB and immigrants from ESB than children of native-born 

parents. A multivariate mixed effect linear regression model was applied to fit linear mixed 

models to examine the emotional and behavioural problems, and academic achievement 

scores between children’s groups over 10, 12, and 14 years of age. As the outcome occurs 

for each child with repeated time points, the mixed effect models captured both fixed 

effects and random effects within the hierarchical structure of the data. The fixed effects, 

including group effect, age effect, and group x age interaction, were analogous to the 

regression coefficients. The random effects represent the estimated variability in the 

intercept to account for repeated measurements. The models were adjusted by their gender 

to reduce the confounding bias. This is because, there was a heterogeneity of outcomes 

between male and female children in three-time frames. The two-sided test performed for 

all analyses and the level of significance was set at 0.05. Additionally, post hoc t-tests with 

Bonferroni correction were performed to identify which groups significantly differed from 

each other. 

Attrition analysis was conducted to explore the magnitude of attrition, changes in 

three demographic variables (child gender; single parent household; socio-economically 

disadvantaged neighbourhood), and performance bias for interpretation of this longitudinal 

study findings (details in Chapter 3).  
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  Results 

5.7.1 Longitudinal outcomes and changing pattern (within group comparison and between-
group comparisons) 

 

This section aimed to examine whether the outcomes varied in the following two 

ages compared to 10 years in a longitudinal pattern. To explore the net change of outcome 

scores among the children’s groups, between-group comparisons were examined. Table 5.2 

shows the longitudinal pattern and changes of three outcome measures for children of 

NESB immigrants, ESB immigrants, and children of native-born parents in three age ranges. 

Figure 5.1 depicted the estimated mean scores and 95% CI from the mixed effect modelling 

to examine the pattern of emotional and behavioural problems, and academic achievement 

scores between children’s groups over 10 years, 12 years, and 14 years of age. Details 

results for each outcome were discussed below. 

Emotional and behavioural problems – within group comparison 

The mean scores of emotional and behavioural problems for children of NESB 

immigrants were substantially decreased from 8.53 at age 10 years to 7.72 at age 12 years, a 

mean reduction of 0.81 (95% CI -1.61, -0.01; p = 0.048). In contrast, at age 14, the mean 

score for this group increased to 9.16, a mean increase of 0.63 (95% CI -0.17, 1.43; p = 0.13) 

(Table 5.3, Figure 5.1a). However, the increment was not significant between these two-age 

groups. The attrition remained unaffected for this increment, as the number of children in 

both the 12 years and 14 years age groups was nearly identical (see Table 3.5 from Chapter 

3). This increment can be attributed to possible challenges linked with physical changes 

(onset of puberty); emotional challenges (mental health problems appear more prominent 

in adolescent ages) and challenges related to their identity development (this challenge is 

stronger among children of immigrants). Although not significant, similar trends were 

observed within children of ESB immigrants (change = -0.30, 95% CI -1.24, 0.65, p = 0.54 at 

age 12 years; change = 0.40, 95% CI -0.55, 1.34, p = 0.41 at age 14 years). The mean 

emotional and behavioural problems scores for children of native-born parents were 

comparatively more decreased at 12 years than the other two groups, a mean reduction of 

1.03 (95% CI -1.25, -0.81, p<0.001) from 9.43 at age 10 years to 8.40 at 12 years. The 

emotional and behavioural problems scores then increased to 9.50 at age 14 years from 
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9.43 at age 10 years (0.06, 95% CI - 0.16, 0.28, p = 0.57). Overall, the mean score of 

emotional and behavioural problems was observed below the borderline (scores 16 – 19) 

and clinical cut points (scores 20 – 40) among all three groups at all ages (Figure 5.1a). The 

results displayed a favourable trend on the improvement of emotional and behavioural 

well-being within children of skilled immigrants from NESB over the span of 10 years to 

subsequent ages (12 years and 14 years). 

Emotional and behavioural problems – between group comparison 

When comparing groups, there was only a small difference in the change scores of 

emotional and behavioural problems between children of NESB and ESB immigrant parents 

at ages 12 years (0.51, 95% CI 0.72, 1.75, p=0.42) and 14 years (-0.23, 95% CI -1.47, 1.01, 

p=0.71). Emotional and behavioural problem scores for children of NESB immigrants at 12 

years were rapid change, but slow change for children of ESB skilled immigrants, resulted in 

0.51 change. But the opposite direction at 14 years. There were no significant differences in 

emotional and behavioural problem scores between children of NESB skilled immigrants and 

children native-born skilled parents at any ages. This was observed both at 12 years (-0.22, 

95% CI 1.05, 0.61, p = 0.60) and at 14 years of age (- 0.56, 95% CI -1.40, 0.27, p = 0.18). In 

summary, the findings of this study clearly showed that the children of NESB immigrants in 

Australia showed positive or favourable longitudinal changes in terms of emotional and 

behavioural outcomes.  

Academic achievement in reading skills – within group comparison 
 

Based on longitudinal findings, a consistently positive developmental trajectory 

observed in the reading skills of children across all three groups of children. This implies that 

regardless of their backgrounds, all the children showed an improvement in their academic 

achievement in reading performance at all ages (Table 5.2, Figure 5.1b). When comparing 

the group of children within NESB skilled immigrants, the mean score for their reading 

performance was 550.35 at the age of 10 years. This score showed a significant increase of 

42.37 points by the age of 12 years (95% CI 34.45, 50.29; p<.001), and then it increased 

substantially again by 86.12 points by the age of 14 years (95% CI 78.19, 94.15; p<.001). This 

indicates an improvement in the reading skills of children of NESB immigrants over ages. The 

developmental trends in the academic achievement of reading performance were observed 
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to be similar between children of ESB immigrants and children of native-born parents. 

Furthermore, the mean scores of academic achievements in reading performance for all 

three groups of children were higher than the national average mean score or band score at 

all three ages. This suggests that the reading performance of these children were above 

national average reading scores (national reading average score was 384.8 – 420.1 for Grade 

5; 431.7 - 472.0 for Grade 7; and 485.5 - 528.7 for Grade 9) y (Figure 5.1b). Overall, children 

of NESB immigrants demonstrated favourable trend on longitudinal changes on their 

reading performances from 10 years to 12 years, and 14 years of age. 

Academic achievement in reading skills – between group comparison 

Table 5.2 indicates that when comparing the three groups, children of NESB 

immigrants performed better in reading performance than the other two groups. However, 

the improvements in reading performance between the groups were not statistically 

significant. In a comparison of between-groups differences at 12 and 14 years of age, there 

were no significant differences in reading skill scores among children of NESB skilled 

immigrants compared to children of ESB skilled immigrants and children of native-born 

skilled parents. Their academic achievement in reading performance was similar to the 

other two groups. For example, a small difference of 2.85 (95% CI -9.48, 15.17, p = 0.65) at 

years 12 and 2.63 (95% CI 15.04, 9.79; p = 0.68) at years 14 was found between children of 

NESB and ESB immigrants. Similar differences were found between children of NESB 

immigrants and native-born parents at 12 years (- 1.28, 95% CI 9.49, 6.93), however, a 

relatively higher, but not significant at 14 years (-7.91, 95% CI -16.2, 0.36; p = 0.06). In 

conclusion, children of NESB immigrants demonstrated similar result on reading 

performances years compared to two other groups over the span of 10 years to subsequent 

ages of 12 years and 14 years.  

Academic achievement in numeracy skills- within group comparison 

The academic achievement scores in numeracy performance were comparatively 

higher than academic achievement scores in reading performance for children of NESB 

immigrants in all three ages. However, the scores were almost similar for children of ESB 

immigrants and children of native-born parents. Nevertheless, the rate of change of the 

improvements in numeracy performance was statistically significant between ages across 

three groups (Table 5.2, Figure 5.1c). For example, the mean score of numeracy 
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performance for children of NESB skilled immigrants were significantly increased by 68.6 

points from 564.5 at age 10 years to 633.1 at age 12 years (95% CI 61.9, 75.3, p<0.001). An 

increment was even higher at age 14 years from 564.5 at age 10 years to 680 at age 14 

years, a mean improvement was 115.5 (95% CI 108.8, 122.2, p<0.001). Similar trends were 

observed within the group of children of ESB immigrant parents and native-born parents. In 

summary, children of NESB skilled immigrants demonstrated a favourable trend on the 

longitudinal changes on academic achievement in numeracy performance from 10 years to 

two following aged 12 years and 14 years. 

Academic achievement in numeracy skills - between group comparison 

When comparing the mean scores of academic achievements in numeracy skills 

among all three groups, children were found to be above the national average band score 

(national average score was 379.2 – 419.4 for Grade 5; 428.9 –475.1 for Grade 7; and 479.4 

– 526.1 for Grade 9) at all three ages Table 5.3, (Figure 5.1c). Table 5.3 showed that children 

of NESB immigrants performed better in numeracy performance compared to children of 

ESB immigrants and children of native-born parents. Significant positive improvements were 

found among children of NESB immigrants compared to children of native-born parents at 

12 years (-12.6, 95% CI -19.54, -5.68; p<0.001) and 14 years (-15.2, 95% CI -22.16, -8.23; 

p<0.001). However, there were no significant changes observed between children of NESB 

and ESB immigrants at 12 years (-7.47, 95% CI 17.79, 2.86) as well as 14 years (-6.85, 95% CI 

17.25, 3.56). In summary, the results indicated that the children of NESB immigrants in 

Australia showed positive or favourable trend on longitudinal changes of adaptation in 

terms of academic achievement in numeracy performance.  
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Table 5.2: Longitudinal outcomes and changing pattern of three children’s groups in three ages. 

Outcomes and 
Australian-born 

children of skilled 
parents 

Age Within-group effect Between-time-group effect 

10 years 12 years 14 years 12 years versus 
10 years 

(95% CI) 

14 years versus 10 
years 

(95% CI) 

Differences at 
12 years 

(95% CI) 

p Differences at 
14 years 

(95% CI) 

p 

Emotional and behavioural problems 

       Non-English-
speaking 
immigrants’ 
parent  

08.53  7.72 9.16 - 0.81 

(-1.61, - 0.01) * 

0.63 

(- 0.17, 1.43) 

    

       English-speaking 
immigrants’ 
parent  

9.17  8.87 9.57 - 0.30  

(-1.24, 0.65) 

0.40 

(- 0.55, 1.34) 

0.51  

(-0.72, 1.75) 

0.42 - 0.23 

(- 1.47, 1.01) 

0.71 

       Native-born 
parent 

9.43  8.40 9.50 -1.03  

(- 1.25, -0.81) *** 

0.06 

 (- 0.16, 0.28) 

- 0.22 

(-1.05, 0.61) 

0.60 - 0.56 

(- 1.40, 0.27) 

0.18 

Academic achievement in reading 

       Non-English-
speaking 
immigrants’ 
parent  

550.35 592.71 636.50 42.37  

(34.45, 50.29) *** 

86.17 

 (78.19, 94.15) *** 
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       English-speaking 
immigrants’ 
parent  

535.18 580.39 618.69 45.22  

(35.78, 54.67) *** 

83.54 

 (74.03, 93.05) *** 

2.85 

(- 9.48, 15.17) 

0.65 - 2.63 

(-15.04, 9.79) 

0.68 

       Native-born 
parent 

534.51 575.60 612.77 41.09  

(38.93, 43.26) *** 

78.26  

(76.07, 80.44) *** 

- 1.28 

 (-9.49, 6.93) 

0.76 - 7.91 

 (-16.19, 0.36) 

0.06 

Academic achievement in numeracy 

       Non-English-
speaking 
immigrants’ 
parent  

564.51 633.10 680.00 68.59  

(61.91, 75.28) *** 

115.50  

(108.78, 122.21) *** 

    

       English-speaking 
immigrants’ 
parent  

514.23 575.36 622.88 61.13  

(53.26, 69.00) *** 

108.65  

(100.70, 116.60) *** 

- 7.47 

(- 17.79, 2.86) 

0.16 - 6.85 

 (-17.25, 3.56) 

0.20 

       Native-born 
parent 

518.17 574.15 618.47 55.99  

(54.16, 57.81) *** 

100.30 

 (98.46, 102.14) *** 

-12.61  

(- 19.54, -5.68) 

<0.001 -15.20 

(-22.16, -8.23) 

<0.001 

 

 



137 
 

Figure 5.1: Overall longitudinal changes in longitudinal outcomes (a. emotional and behavioural 
problems; b. reading score; and c. numeracy score) of Children of NESB skilled immigrants compared 
to the other two groups in three different ages 
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 Discussion 

The findings of this study clearly showed that children of skilled immigrants from 

NESB in Australia showed a positive longitudinal pattern of adaptation in terms of both 

emotional and behavioural well-being and academic achievement in reading and numeracy 

performance. This is consistent with other data on the performance of children of 

immigrants in Australia, Canada, and New Zealand (e.g., data from PISA, OECD., 2013). 

However, it is not consistent with the evidence of the immigrant disadvantage reported in 

previous longitudinal research in other countries (e.g., Coll & Marks., 2012; Marks et al., 

2014). While differences exist in comparison to previous research, the current study is the 

first longitudinal research, that focussed distinctively on the adaptation of second-

generation children of skilled immigrants from NESB. The immigrant status did not show any 

negative evidence in longitudinal changes in all three outcomes of children of NESB 

immigrants. The findings reveal that children of NESB immigrants showed a slightly lower 

level of emotional and behavioural problems compared to children of native-born parents 

and  children of ESB immigrants across all three ages. However, this difference was not 

significantly pronounced, indicating that all three groups showed a similar level of emotional 
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and behavioural problems. In addition, mean scores of emotional and behavioural problems 

for all three groups were below the borderline and clinical cut points at ages 10, 12, and 14 

years. Their changes trend of the level of emotional and behavioural problems within 

groups were similar in all three ages.  

Academic achievement in reading performance among children of skilled immigrants 

from NESB was higher or equal to those of the children of ESB immigrants and children of 

native-born parents in all three ages. In addition, changes in the longitudinal pattern on the 

developmental trajectory of the level of academic achievements in reading  performance 

among children of NESB immigrants were similar in the base period compared to the 

children of ESB immigrants and children of native-born parents. The average academic 

scores for the three groups in reading performance was above the national minimum 

standard band for all ages. Similar findings were found for academic skills in the data from 

PISA (OECD, 2013) and research among Asian-American communities (Bodovski & Durham, 

2010), but those studies were not longitudinal. Subsequently, children of NESB skilled 

immigrant shows positive adaptation in reading and numeracy performance and it remain 

their developmental trajectory in Australia. 

The longitudinal changes on academic achievement in numeracy performance 

demonstrated a favourable trend from 10 years to 12 years, and 14 years of age. In 

particular they have displayed higher scores on numeracy performance from 10 years to 12 

years, and 14 years of age. Moreover, they have showed similar or higher levels of scores on 

numeracy performance through a group comparison comprising children of native-born 

parents and children of ESB immigrants from 10 years to 12 years, and 14 years of age. The 

outcome supported the hypothesis. In contrast, most previous research found that children 

of immigrants were at a substantial academic disadvantage compared to non-immigrant 

children (Dustmann et al., 2012; Motti-Stefanidi et al., 2015; Thomas, 2009; Schnell & 

Azzolini, 2015). This research was not longitudinal and did not focus on specifically second-

generation immigrant children from skilled backgrounds. Furthermore, previous research 

showed that highly acculturated second-generation immigrant children have poorer 

outcomes than first-generation immigrant children) (e.g., Marks et al., 2014), which is 

marked contrast with this study findings. Overall, Study Two’s findings have shown that the 
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children of NESB immigrants in Australia showed positive longitudinal changes of adaptation 

in terms of academic achievement in numeracy performance. 

In all three outcomes, children of skilled immigrants from NESB and ESB showed no 

differences in any subsequent ages from aged 10 years to 12, and 14 years. The moderate 

statistical power of two immigrants group combination have possibility to impact to observe 

the null differences among these two-immigrant group. Furthermore, the over-

representation of male gender and single-parent household frond from attrition analysis 

among children of ESB immigrants in later ages did not influence on all three outcomes of 

the two immigrant children group combination. In numeracy performance, children of 

skilled immigrants from NESB showed the better performance or favourable changes 

compared to children of native-born skilled parent in two subsequent ages from aged 10 

years to 12,and 14 years. Children of NESB immigrants showed similar outcomes in 

emotional and behavioural problems and better outcomes in both academic achievements 

in reading and numeracy performance compared to the children of ESB immigrants at their 

longitudinal trajectory. Similar findings were found that children of NESB immigrants 

showed similar or better in all three outcomes compared to the children of native-born 

parents at their longitudinal trajectory. Attrition in following ages did not impact on the 

longitudinal outcomes. The higher statistical power of these two children group would have 

contributed these findings. However, more research is needed to fully understand the 

complex and multifaceted experiences of these distinct groups of children. 

  Strengths and limitations 

Similar to Study 1, the sample size in this study relied on the availability of data from 

the LSAC archival dataset, as per the specific inclusion criteria for each group. However, the 

number of samples in this study is even smaller compared to cross-sectional study due to  

the longitudinal nature of the study. Participants were chosen based on their presence or 

availability at each year level. While the number of available samples for this study was 

smaller, specifically for ESB children of immigrants, it was not feasible for a single researcher 

to gather data from every State in Australia. In this context, this dataset used in this study is 

robust and provides a significant opportunity to observe nationally representative outcomes 

for this distinct group. 
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Power calculations were conducted to see the sample size and power of this study, 

which showed sufficient power between children of NESB immigrants and children of 

native-born parents, as well as between children of ESB immigrants and children of native-

born parents. However, the power was moderate between children of NESB immigrants and 

children of ESB immigrants. Since the primary focus of this study was on children of NESB 

immigrants and the between-group comparisons related to this particular group, and since 

there was an adequate statistical power for these comparisons, the study did not face a risk 

of bias stemming from attrition magnitude compared to children of native-born parents.  

This thesis strengthened its credibility by conducting an attrition analysis, which was 

documented in Chapter 3. The attrition analysis was performed to evaluate any potential 

bias in the study's results. The analysis examined the magnitude of attrition, and 

demographic representation to identify any biases in the samples and demographic changes 

among different age groups. The analysis assessed the potential for performance bias due to 

sample attrition. The analysis found that the magnitude rate of attrition was smaller for 

children of native-born parents than children of NESB immigrants and children of ESB 

immigrants who experienced a higher rate of attrition. The analysis revealed that there 

were no significant differential changes in the three demographic variables of child gender, 

single-parent household, and socio-economically disadvantaged neighbourhood, which 

could potentially create differential bias across the three groups in both cohorts. The only 

exception from this pattern was observed in the case of children of skilled immigrants from 

ESB at specific time points. The detail discussion can be found in the attrition chapter 

(Chapter 3). Furthermore, the results of the attrition analysis provided reassurance that 

performance bias did not impact the longitudinal trajectory analysis for all three outcome 

measures across all groups of children, except for children of skilled ESB immigrants. 

 Conclusion 

The lower levels of adaptation reported in studies of children of immigrants in the 

USA and many European countries were not replicated in a nationally representative sample 

of Australian-born children of skilled immigrants at their longitudinal trajectory or trend. 

Indeed, these data showed children of skilled immigrants from NESB were thriving, with no 

evidence of poorer outcomes on any outcome. It is not clear if this pattern of findings is due 
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to the unique context in Australia’s selective migration policy (e.g., Entorf & Minoiu, 2005; 

Sakellariou, 2018), multicultural policies and a positive integration approach (e.g., Marks et 

al., 2018); English language support for students for whom English is a second language; 

well‐established immigrant resettlement programs (e.g., New Arrivals Program; Adult 

Migrant English classes; Migrant Resource Centres) or combination of all those factors. 

Suárez‐Orozco and Suárez‐Orozco (2009) found that immigrant children who received 

support in their language development and cultural adjustment showed improvement in 

their academic performance. The pattern of immigrant disadvantage was not observed in 

the longitudinal trajectory of children of NESB skilled immigrants. In conclusion, children of 

NESB skilled immigrants did not have disadvantages like previous research in other 

traditional immigrant countries. This was reflected in their longitudinal developmental 

trend. There was a limitation while conducting this study, three groups were not had a 

similar number of samples and two immigrant groups were a much lower number of 

samples than the native group which was common in research in children of immigrants. 

Despite this limitation, this study was conducted on a distinct group, and it revealed an 

important exception to previous research findings and add a new knowledge in this field 

which has considerable potential for future research, policy, and practice implication. 

  



143 
 

 CHAPTER 6 — STUDY THREE: INFLUENCED PREDICTORS OF 
EMOTIONAL AND BEHAVIOURAL PROBLEMS 

 Overview 

The group differences were observed in cross-sectional Study One (Chapter 4) to 

explore the emotional and behavioural problems among children of immigrants and native-

born parents in the Australian context. The emotional and behavioural problems were lower 

(or similar) for children of NESB skilled immigrants compared to children of native-born 

parents and children of ESB skilled immigrants. However, these outcomes were not the 

same for each child within the group of children of NESB immigrants. Some children have 

shown higher scores of emotional and behavioural problems and belong to the top quartile 

like children of native-born skilledparents and children of skilled immigrants from ESB. 

According to the findings of the cross-sectional study 6.8% children had shown higher 

emotional and behavioural problems as compared to children of native-born parents and 

13.4% as compared to children of ESB immigrants. Consequently, there was a considerable 

variability in the outcomes of children of skilled immigrants from NESB. This variability can 

occur for several reasons, and it's often influenced by a combination of individual, familial, 

and societal factors. In this study, several factors were identified that could anticipate 

individual variances  in emotional and behavioural problems among children of NESB 

immigrants. This investigation was guided by the well-known framework “The Immigrant 

Youth Adaptation in Context” (Motti-Stefanidi et al., 2012). The framework was applied to 

mixed sample pools of first- and second-generation children of skilled, and unskilled 

immigrants. This framework developed In Greece, in locations in which most immigrants 

come from two backgrounds (Albania and “Pontian Greek”) and a large number of children 

are from unskilled immigrant backgrounds. The extent to which the framework applies to 

second-generation children of skilled immigrants and the extent to which the framework is 

applicable in countries with a multi-cultural selective immigration policy is therefore 

unclear. The details of this framework can be found in Chapter One.  
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 Selecting predictors associated children emotional and behavioural 
problems 

This study was aimed to assess the applicability of this framework in this new group 

where children were distinctly second-generation, non-English speaking country 

backgrounds, and skilled immigrant backgrounds. Previous research guided the selection of 

predictors for emotional and behavioural problems at the interaction and child levels of 

Motti-Stefanidi et al.’s (2012) “Immigrant Youth Adaptation in Context” framework. The 

framework suggests that the predictors at the societal level have their influence on 

adaptation via their influence on predictors at the interaction and individual child levels.  

The interaction level of the framework encompasses both familial and extra-familial 

contexts. Predictors associated with the home and family consistently made a significant 

contribution to the emotional and behavioural problems of children. No matter whether 

these children were from the immigrants or native backgrounds or different generation 

backgrounds. Parent’s mental health and family characteristics impact on children of 

immigrant internalising problems (Lara-Cinisomo et al., 2013). Factors that were negatively 

associated with these problems include mothers’ regulation of their own psychological 

health (Daga et al., 2015), observed family reframing and family problem-solving (Santiago 

et al., 2020). Previous studies showed that family integrity and traditional family values may 

buffer the negative impact of greater stressor exposure among immigrants and second-

generation immigrant children when compared with third-generation adolescents 

(Cervantes et al., 2013). Parental school involvement (resources) was associated with 

immigrant status and social adversity (risks) in their individual level of adaptation and well-

being (Motti-Stefanidi, F., Asendorpf, & Masten, 2012). The current Study focused on the 

primary caregiver’s mental health to measure individual differences on emotional and 

behavioural problems of selected children. 

Contexts outside the home have also been shown to influence on emotional and 

behaviour problems of the children of immigrants. Discrimination is a strong predictor of 

emotional and behavioural problems of children of immigrants (e.g., Guerra et al., 2019; 

Marks et al., 2018). Discrimination refers to the negative reaction based on factors such as 

diverse cultures, skin colour, religion, language, disability, and so on. Children of immigrant 
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face an increased likelihood of experiencing discrimination (Musso et al., 2015), and their 

perception of discrimination is associated with poor mental health, alcohol abuse and 

aggression (Nakash et al., 2012; Walsh et al., 2014; Walsh et al., 2018). Peer groups also play 

an important role in children’s adaptation. Positive peer- relationships in both the host and 

heritage groups support the emotional well-being of children of immigrants (Motti-Stefanidi 

et al., 2020; Teja & Schonert-Reichl, 2013). However, previous research indicates that 

children of immigrants often experience a higher level of peer victimisation, including racist, 

physical, and sexual victimization, than their native-born peers (e.g., Stevens et al., 2015; 

Strohmeier et al., 2011). Positive teacher-child relationships were negatively associated with 

children’s emotional and behavioural problems (Roorda & Koomen, 2020). A lower density 

of immigrant students in a school is associated with an increased chance of experiencing 

bullying (Hjern et al., 2013). Children’s heritage country context plays a pivotal role in 

influencing their psychosocial well-being. For example, ethnic identity was associated with 

lower levels of withdrawn/depressed symptoms among both Latino and Asian children 

(Rogers-Sirin, & Gupta, 2012). Commonly social capital and a co-ethnic presence were 

protective factors against behavioural problems such as alcohol use and problem 

behaviours (Eitle et al., 2009). This study chosen positive teacher-child relationship, 

perceived discrimination, and peer victimisation predictors for extra-familial predictors at 

the interaction level.  

Child characteristics have also been identified as predictors of children of immigrants 

emotional and behavioural problems. Child characteristics negatively associated with 

psychological well-being among children from immigrant backgrounds include female 

gender (Nakash et al., 2012).  

The predictors related child’s characteristics were one of the significant predictors to 

explain the emotional and behavioural problems of immigrant children. There was a positive 

correlation between greater self-efficacy in children of immigrants and their level of 

psychological well-being (Motti-Stefanidi, Asendorpf, & Masten, 2012). Individual factors 

such as lower self-esteem was strongly associated with psychosocial problems in children of 

immigrants (Nakash et al., 2012). Children with a high level of attitudinal familism were 

associated with fewer mental health symptoms (Li, 2014). Among child’s various attributes, 

being female has been found to have a negative association with the psychological well-
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being of children from immigrant backgrounds (Nakash et al., 2012). The current study 

would focus on their self-esteem and reactivity (irritable temperament). 

Most current research is executed in the USA and Europe. Furthermore, the majority 

of the previous studies were based on first-generation immigrant children or pooled 

samples of first- and second-generation children of mainly unskilled immigrants. The 

findings were not separated according to the group to their parent’s home origin language, 

such as English and non-English language backgrounds. Consequently, it was unknown the 

predictors will explain the individual differences on emotional and behavioural problems of 

second-generation children of skilled immigrants from NESB in Australia where a selection 

migration policy and immigrant settlement support programs have followed. To 

acknowledging this gap, this study selects the predictors for emotional and behavioural 

problems from previous research at the interaction and child levels of Motti-Stefanidi et al.’s 

(2012) “Immigrant Youth Adaptation in Context” framework. Figure 6.1  summarizes the 

predictors that were included in the current application of the “Immigrant Youth Adaptation 

in Context” framework for understanding individual differences of emotional and 

behavioural problems of children of NESB skilled immigrants. 
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Figure 6-1: Research model showing interaction and individual-level predictors of individual 

differences in emotional and behavioural problems among children of immigrants from non-

English-speaking background (inspired by Motti-Stefanidi et al., 2012). 
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Research aims 

1. To identify the predictors that account for individual differences in emotional and 

behavioural problems among Australian-born immigrant children of NESB skilled 

immigrants at 12 years. 

2. To test the applicability of the theoretical framework the “Immigrant Youth 

Adaptation in Context” (Motti-Stefanidi et al., 2012) to the second-generation 

children of NESB skilled immigrants to Australia, as adapted for the current study. 

 Research hypothesis  

1. Children of skilled immigrants emotional and behavioural problems would be negatively 

correlated with  

• the quality of their relationship with their main teacher 

• their self-esteem. 

2.Children emotional and behavioural problems would be positively correlated with  

• their primary caregivers’ level of psychological distress 

• the level of discrimination experienced by the child relative to that experienced by 

peers belonging to their heritage group 

• the level of peer victimisation experienced by the child relative to that experienced 

by peers belonging to the host group 

• their reactivity. 

3. The research model depicted in Figure 6.1 will explain the significant amount of variance 

in children’s emotional and behavioural problems.  

 Methodology 

The current study was focused on the emotional and behavioural problems among   

children of NESB immigrants in Australia. Children were chosen at developmentally 

transitional age, from primary school to secondary school at 12 years. At this age, emotional 

and behavioural problems are more likely to manifest due to many changes during 
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adolescence, e.g., physical hormonal changes (puberty), the transition from primary school 

to secondary school, development of self-identity, friendship, or peer networks, etc.  

This study used the same archival database, the Longitudinal Study of Australian 

Children (LSAC). The dataset was described briefly again in this study to review the design, 

samples, waves, and children’s group. All the selected predictors were based on the 

availability of this dataset according to previous research and the theoretical guidelines. 

6.4.1 Database: The Longitudinal Study of Australian Children (LSAC) 

Data were extracted from the Growing Up in Australia: The Longitudinal Study of 

Australian Children (LSAC) archival data set. This data set was the Australian first nationally 

representative longitudinal study to explore child development. This study was inaugurated 

with two cohorts. Baby Cohort comprised children aged 0 to 1 year in 2004 and the 

Kindergarten Cohort included 4 to 5 years of children in the same year. Both cohorts 

included 5,000 children. Every two years, children and their families have been visited by 

the LSAC research team, and data were collected from children, parents, families, 

communities, and their school characteristics that influence children’s different areas of 

development at their different ages. 

Samples were selected randomly from all Australian states and territories except the 

most remote areas to increase the representativeness of Australia. Data were collected in 

many ways; face-to-face interviews, direct assessments of the children, computer-assisted 

self-interview, and paper questionnaires. The Department of Social Services (DSS), the 

Australian Institute of Family Studies (AIFS), and the Australian Bureau of Statistics (ABS) 

have conducted this study in their partnership. 

The data have been collected in Baby and Kindergarten cohorts in nine waves since 

2004. This study extracted data from the LSAC database for children when they were 12 

years of age, which was available at wave 7 in the Baby Cohort and wave 5 in  Kindergarten 

Cohort. 

The majority of studies concerning children of immigrants rely on convenience data, 

primarily because it is not feasible for an individual researcher to gather nationally 

representative sample. The LSAC is a nationally representative dataset that fulfils the entire 
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data required for this study aims. This dataset comprised multidimensional areas of 

understanding a child’s developmental context, which appropriately enables the aim and 

objective of this study to be achieved. 

6.4.2 Participants 

This study used archival data from the LSAC, the most representative available data 

for the Australian children. Participants were selected from both Baby and Kindergarten 

Cohorts of children of NESB skilled immigrants at their transition from primary school to 

secondary school at aged 12 years.   

The inclusion criteria of the selected sample were described in Table 6.1 and the 

details of the estimated participants number are presented in Table 6.2. Same inclusion 

criteria and participants have chosen for following two study (Studies Four and Five) 

Table 6.1: Inclusion criteria of the selected group 

Group Inclusion criteria Country included in this group 

Australian-
born 
immigrant 
children of 
NESB 
Immigrants  

Second-generation children, children 
born in the host country (Australia) 

Both parents born overseas from non-
English-speaking background (NESB) 

Either parent has an education 
background of an advanced diploma or 
higher(skilled)  

China (excludes SARs and 
Taiwan), India, Sri Lanka, Viet 
Nam, and Malaysia, etc. 

 

 

Table 6.2: The number of participants of the children of NESB skilled immigrants 

Group  

n 

 

Male (%) 

Age (Years) Parents’ country of origin 

Mean SD 

Children of non-
English-speaking 
background (NESB) 
skilled immigrants 

218 53.7 12.38 0.49 China (excludes SARs and 
Taiwan), India, Sri Lanka, Viet 
Nam, and Malaysia, etc. 
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6.4.3 Measurements of outcome variables 

Emotional and behavioural problems 

This study utilised the ‘The strength and difficulties questionnaire (SDQ) (Goodman, 

1997)’ score from LSAC data to measure the children’s emotional and behavioural problems. 

This is a behavioural screening questionnaire that is used to measure the emotional and 

behavioural problems of 3-16 years old children. SDQ is a widely used valuable instrument 

to measure the emotional and behavioural problems of children as well as children of 

immigrants (Runge, & Soellner, 2019; Achenbach et al., 2008). The questionnaire consists of 

25 items rated on a three-point Likert scale from not true (0), somewhat true (1), and 

certainly true (2). In the questionnaire, some of the items (strength-related) were negatively 

worded, these items had their Likert scale results reversed (i.e., a score of 2 became 0) 

before the analysis. 

Some of the items in the questionnaire were described as “I try to be nice to other 

people, I care about their feelings”, “I am restless; I cannot stay still for long”, “I get a lot of 

headaches, stomach-aches or sickness”, “I get very angry and lose my temper”, “I would 

rather be alone than with people of my age”. The wording of items is provided in Appendix 

V. These 25 items were divided into 5 sub-scale; emotional symptoms, conduct problems, 

hyperactivity, peer relationship problems, and pro-social behaviour. This study used total 

mental health scores for children at their adolescent stage (12 years). The total difficulties 

score was calculated by adding all sub-scales scores except pro-social behaviour. Higher 

scores on SDQ reflect more emotional and behavioural problems. The scores were ensured: 

- up to 0-15 is within a normal range, 16-19 fall in borderline and 20-40 represents a clinical 

cut point. Internal reliability and validity were acceptable for the total difficulties scale and 

all subscales (Hawes & Dadds, 2004). The Cronbach’s alpha level for the SDQ total 

Difficulties scale was above or near 0.8 and similar for each group though children were 

remarkably diverse linguistically and culturally. Cronbach alpha did not show any marked 

differences among the three selected groups for this research which are presented in Table 

2.5. 
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6.4.4 Measurement of predictors associated with Emotional and behavioural problems 

Six variables were included in analyses that aimed to identify predictors of individual 

differences in the severity of emotional and behavioural problems experienced by 12-year-

old children of skilled immigrants from non-English-speaking backgrounds. 

 
Extra-familial heritage cultural context:  
Discrimination experienced by target children relative to that experienced by peers from 
their heritage group  
 

This variable assessed whether target children experienced more discrimination that 

was normative for members of culture group. The score was calculated as the difference 

between the target child’s score for self-reported experience of discrimination and the 

mean score for self-reported experience of discrimination across other children in their 

heritage culture group. Discrimination was measured using a 5-item checklist that was 

custom-designed for the LSAC. The items were: 1. In the last 6 months have you been 

treated unfairly or badly because of your language or accent? 2. In the last 6 months have 

you been treated unfairly or badly because of your skin colour? 3. In the last 6 months have 

you been treated unfairly or badly because of your disability? 4. In the last 6 months have 

you been treated unfairly or badly because of your religious beliefs? 5. In the last 6 months 

have you been treated unfairly or badly because of your cultural background? Children were 

asked to provide a . Yes/No answer to each item. The score for the checklist is the sum of 

“Yes” responses. Data concerning the psychometric properties of the checklist (i.e., validity, 

test-retest reliability, cross-cultural validity) are not available for this measure. 

Home context: 

 Primary caregiver’s psychological distress 

The primary caregiver’s mental health was assessed by the six-item short form of the  

Kessler Psychological Distress Scale (K-6) (Kessler et al., 2002). The K6 contains 6 questions 

related to depression and anxiety. Participants are asked to rate the frequency with which 

they felt sad, nervous, restless, fidgety, hopeless, and that everything is an effort or 

worthless, during the last 30 days. The wording of items is provided in Appendix VI. Each 

item is rated on a 5-point scale: “All of the time”(1) “Most of the time”(2), “Some of the 
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time” (3), “A little of the time” (4), and “None of the time” (5). Low total scores reflect 

greater psychological distress.  Total scores range from 6, which indicates a likely mental 

health disorder, to 30, which indicates the absence of psychological distress. This measure 

was used widely in Australia and in cross-cultural contexts. In the current thesis, the scale 

showed good internal consistency  (α = 0.83) when used among immigrant caregivers from 

non-English-speaking countries.  

Host cultural context:  
Peer victimization experienced by target children relative to that experienced by peers 
from the host population  
  

This variable assessed whether target children experienced more peer victimization 

(Bullying”) that was normative for members of host culture group. The score was calculated 

as the difference between the target child’s score for self-reported experience of peer 

victimization and the mean score for self-reported experience of peer victimization across 

children in the host culture group. Peer victimisation was measured using a 7-item checklist  

that was custom-designed for the LSAC. The items are: “Kids hit or kicked me on purpose,” 

“Kids grabbed or shoved me on purpose,” “Kids threatened to hurt me or take my things,” 

“Kids saying mean things to me or called me names,” “Kids tried to keep others from being 

my friend,” “Kids did not let me join in what they were doing,”  and “Kids send me a mean 

text message/email or posted mean things about me on the Internet (e.g. on Facebook, 

Myspace)”. Further details about this scale are provided in Appendix VIII. Children rated the 

frequency of each event on a 4-point scale: “Never” (1), “Once or twice” (2), “About once a 

week” (3), “Several times a week’ (4).  

Quality of child-teacher relationship 

The children’s perception of their relationship with their main teacher was measured 

using an 8-item scale that was custom-designed for LSAC. Sample items include, “I like my 

teachers,” “My teachers respect my feelings” and “My teachers are proud of things I do.”  

All 8 items are attached in Appendix VII. All items were positively worded. The frequency of 

perception was  rated on a 4-point scale ( “Almost never or never” (1), “Sometimes true” 

(2), “Often true” (3), “Almost always or always true” (4)). Child characteristics 
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Child characteristics:  
Self-esteem 

The child’s self-esteem was measured by a 5-item scale that was custom-designed 

for the LSAC. Items were: “Overall, I have a lot to be proud of,” “Most things I do, I do well,” 

“Overall, most things I do turn out well,” “I can do things as well as most people,” and “If I 

really try, I can do almost anything I want to”. Each item is rated on 5-point scale: “False” 

(1), “Mostly false” (2), “Sometimes false, sometimes true” (3), “Mostly true” (4), “True” (5). 

Higher scores reflect higher self-esteem. 

Reactivity 

Reactivity, also known as an irritable temperament, was assessed using a 4-item 

scale derived from the Australian Temperament Study.  The items are: “Reacts strongly to 

disappointment,” “Yells at others when angry,” “Moody when corrected,” and “Responds 

intensely to disapproval”. The frequency of behaviours was rated on a 5-point scale:  

“Never” (1), “Rarely” (2), “Half the time” (3), “Frequently” (4) and “Always” (5) . The scale 

score is the simple sum of item scores, with higher scores reflecting  greater reactivity. This 

scale demonstrated satisfactory internal consistency among its items (alpha=0.984) in this 

thesis. 

 Analysis plan 

Data management and statistical analyses were performed using SPSS version 25 

(IBM Corp, 2017). A complete case analysis was performed due to the limited number of 

missing values. Data normalities were visually checked using frequency histograms and 

normal Q-Q plots. Additionally, the Kolmogorov-Smirnov Test was applied for normality 

assessment. When continuous variables did not display a normal distribution, this study 

opted to either transform the variables or employ non-parametric statistical methods. 

Furthermore, the study identified any outliers and conducted analyses to assess their 

influence on data skewness. 

Means and standard deviations (SD) were calculated for discrete and continuous 

data, while categorical variables were presented as percentages. In cases of insufficient cell 

numbers, the cells/categories will be collapsed or there will be a notation that the group 

results in each of the cells are based on small numbers and therefore should be treated with 
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caution. For non-normally distributed data, median and interquartile ranges (IQR) were 

reported. Scatterplots were drawn to examine the visual relationship between independent 

and dependent variables. Pearson product-moment correlation analysis was performed in  

SPSS, V25 to examine and explain the relationship between predictors and adaptation 

levels.  

Hierarchical regression models were executed to explain the net effects of predictors 

through the guidance of  Motti-Stefanidi et al. (2012) “the children of immigrant adaptation 

framework”. Univariate models were first performed to explore the association between 

each predictor and the outcome. Multivariate modelling was then undertaken by adding 

predictors considered clinically important and statistically significant from the univariate 

models, to adjust for confounding between variables. The estimates were calculated using 

Ordinary Least Square method and were expressed as beta coefficients ( ) from the 

hierarchical regression model. The linearity assumption between numerical predictors and 

the outcomes were checked and adjusted R-squared was used to evaluate the model 

goodness of fit, indicating the proportion of variance in child’s emotional and behavioural 

problems explained by independent predictors.   

To undertake the multivariate analysis, we developed a model that best predicts the 

values of the dependent variable using one or more predictors. A general linear model 

allows the inclusion of continuous and categorical predictor variables. In undertaking 

statistical analyses, due to the large numbers of respondents involved we were likely to use 

a conservative P<0.05 to assist with interpretation of whether the results were of a 

magnitude sufficiently large to be meaningful.  

 Result 

6.6.1 Overview of the selected predictors, correlation, and univariate regression 

This chapter first focused on individual predictor characteristics, the correlation 

between predictors and outcome, and the influence of predictors on the specific outcome. 

The findings of those predictors were carefully overviewed and significant findings are 

discussed for explaining emotional and behavioural problems (Table 6.3).  
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Predictors related to child’s emotional and behavioural problems:  
Extra-familial heritage cultural context:  
Discrimination experienced by target children relative to that experienced by peers from 
their heritage group  
 

Almost 98% (n = 213) of heritage peers of children provided responses about their 

distress from discrimination, with only 5 cases having missing data. The results showed that 

86 (45%) heritage children suffered equal (no discrimination) or less discrimination, and 117 

(55%) children experiencing more discrimination relative to their target child of NESB 

immigrants. Approximately half of the children experienced some degree of discrimination. 

The Pearson’s correlation was executed to see the relationship between heritage peers who 

suffered discrimination relative to the target child and children’s emotional and behavioural 

problems. The Pearson's found a positive significant correlation between discrimination 

suffered by the heritage peer group relative to the target child and the children’s emotional 

and behavioural problems (r= 0.17; p < 0.018). Simple linear regression analysis supported 

the relationship between discrimination suffered by heritage peer-group relative to the 

target child and the NESB child’s emotional and behavioural problems ( = 0.34; p = 0.049).   

Home context:  
Primary caregiver’s psychological distress 

Of the 218 participants, 206 (95%) parents provided responses regarding their 

psychological distress. The majority of parents did not exhibit any signs of psychological 

distress, resulting only 9 (4.4%) parents reporting psychological problems. However, it is 

important to note that most of them have a minimum level of psychological distress. The 

favourable mental health of primary caregivers of children of NESB immigrants contributed 

to the deviation from a normal distribution of psychological distress. By examining the 

Pearson’s correlation, this study found no significant correlation (r = 0.11, p = 0.117) 

between primary caregiver’s psychological distress and their emotional and behavioural 

problems. While it did not reach statistical significance, this variable holds theoretical 

significance for this study.  
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Host cultural context:  
Peer victimization experienced by target children relative to that experienced by peers 
from the host population  

Out of the total, 213 (97.7%) children provided responses regarding victimisation by 

bullying within their host peer group in relation to the target child, with only 5 cases lacking 

responses. The findings showed that only 61 (28.7%) host peers expressed equal or less 

bullying victimisation than their target child and 152 (71.3%) stated more bullying 

victimisation than their target child of NESB immigrants. The Pearson’s correlation was 

utilised to see the relationship between host peers who suffered bullying victimisation 

relative to the target child and children’s emotional and behavioural problems. The finding 

revealed that there was a significant positive correlation between host peer suffered 

bullying victimisation and children’s emotional and behavioural problems (r = 0.48; 

p<0.001). It becomes evident that when host peers experienced more bullying victimisation 

in comparison to the target child, there was an observed increase in the emotional and 

behavioural problems exhibited by the children. Simple linear regression analysis supported 

the relationship between host peer suffered bullying victimisation and the NESB child’s 

emotional and behavioural problems ( = 0.83; p < 0.001).  

Quality of the child-teacher relationship 

Almost all children (208, 95.4%) provided responses regarding the quality of the 

child-teacher relationship, with only 10 cases having missing data. Among these children, 

only 45 (21.8%) rated their child-teacher relationship as 20 or below, while 163 (78.2%) 

assigned a score of 21 or higher. The majority of children from NESB skilled immigrants 

reported having a high-quality relationship with their teachers. 

 The distribution of child-teacher relationship among NESB immigrants exhibited a 

non-normal distribution due to their high-quality relationship with their teachers. The 

Pearson’s correlation was used to see the relationship between child-teacher relationship 

and children’s emotional and behavioural problems. The correlation analysis (r = -0.39 (p < 

0.001) showed that there was a significant negative correlation between the quality of 

relationships with the teacher and children’s emotional and behavioural problems. The 

simple linear regression coefficient ( = -0.32, p < 0.001) supported the strong correlation. It 



158 
 

indicated that for each unit increase in the quality of the teacher-child relationship, there 

was an average decrease of 0.32 points in children's emotional and behavioural problems.   

Child characteristics: 
 
Self-esteem 

Out of the entire sample, 213 children (97.7%) responded to the question about 

their self-esteem, with only 5 missing responses. The findings revealed that 159 (74.6%) 

children reported their self-esteem score of 20 or above, conversely, only 54 (25.4%) 

children expressed their self-esteem scores of 19 or less among children of NESB skilled 

immigrants.  

The slight left-skewness in the data can be attributed to the fact that most children 

from NESB skilled immigrants reported having a high level of self-esteem. The Pearson’s 

correlation was used to see the relationship between their self-esteem level and their 

emotional and behavioural problems. There was a statistically significant negative 

correlation (r = -0.46, p < 0.001) observed between the degree of self-esteem and the 

emotional and behavioural problems in children. As their self-esteem level increased, there 

was a corresponding decrease in their emotional and behavioural problems. The univariate 

regression analysis supported this finding and showed that the child’s emotional and 

behavioural problem was decreased by 0.70 units ( = -0.70, p < 0.001) for each unit 

increment of their level of self-esteem.   

Reactivity 

In total, 211 (96.8%) children responded their level of reactivity with only 7 (3.2%) 

children didn’t provide their response. The results indicated that among children of NESB 

immigrants, 116 children (54.9%) had a negative reactivity level of less than 2, indicating 

that they rarely or never reacted negatively with others. Additionally, 75 children (35.5%) 

had a negative reactivity level of 3 or less, signifying that they reacted negatively with others 

approximately half of the time. Only 20 children (9.4%) had a negative reactivity level of 5 or 

less, indicating that they frequently or always reacted negatively with others. It showed a 

mixed reaction among children reactivity which is relatively normal in general. 
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 Children of NESB immigrants expressed mixed reactions in their responses and in 

this context. The Pearson’s correlation was used to see the relationship between their 

reactivity level and their emotional and behavioural problems. Pearson’s correlations found 

a significant positive correlation between the level of reactivity and children’s emotional 

and behavioural problems (r = 0.36, p<.001). Both variables exhibited a positive correlation, 

suggesting that as the level of negative reactions increased, children's emotional and 

behavioural problems also increased. Specifically, for each unit increase in children's level of 

negative reaction, their emotional and behavioural problems increased by an average of 

2.24 points (β = 2.24, p < 0.001). 
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Table 6.3: Correlation and univariate regression models for child’s emotional and behavioural problems by selective predictors 

  

 

Predictors 

Pearson Product Moment Univariate linear regression models 

Coefficient (r) P value Coefficient () (95% CI) P value 

Discrimination experienced by the target 
child relative to that experienced by  peers 
in the heritage culture group 

0.17 

 

0.018 

 

0.34 

 

(-.002, .67) 

 

0.049 

 

Primary caregiver’s psychological distress 0.11 0.117 2.8 (-.38, 5.98) 0.084 

Victimisation experienced by the target 
child relative to that experienced by  peers 
in the host culture group 

0.48 < 0.001 0.83 (.63, 1.04) <0.001 

Quality of the child-teacher relationship   - 0.39 < 0.001 - 0.32 (- .43, -.22) <0.001 

Self-esteem - 0.46 <0.001 - 0.70 (- .90, -.50) <0.001 

Reactivity 0.36 < 0.001 2.29 (1.49, 3.09) <0.001 
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6.6.2 Hierarchical regression models 

Overall findings of predictors of emotional and behavioural problems  

Hierarchical regression was used to find the relationship between the predictors and 

the emotional and behavioural problems of children of NESB skilled immigrants (figure 6.2). 

Hierarchical regression was labelled as Model 1 and Model 2. All the predictors related to 

the child’s home context (Primary caregiver’s psychological distress) and the child’s 

characteristics (self-esteem, and reactivity) were included only in Model 1. In Model 2, the 

child’s heritage context (Discrimination experienced by the target child relative to that 

experienced by peers in the heritage culture group) and host culture context (Victimisation 

experienced by the target child relative to that experienced by  peers in the host culture 

group; and Quality of the child-teacher relationship) were included along with the child’s 

home context and child’s own characteristics. This modelling strategy was conducted to 

assess the suitability of applying the framework of "Immigrant Youth Adaptation in Context" 

by Motti-Stefanidi et al. (2012) to children NESB skilled immigrants in Australia.  

Model 1 demonstrated that the combined influence of home context and child 

characteristic predictors significantly associated with children’s emotional and behavioural 

problems, resulting in an overall adjusted R-squared value of 0.26 at p < 0.001. In 

otherwards, Model 1 accounted for 26% of the variability in children’s emotional and 

behavioural problems using information related to the child home context and child’s 

characteristics. In Model 2, it was evident that the combined influence of factors related to 

home context, child characteristics, heritage and host culture context, along with peer 

group predictors, significantly related to children's emotional and behavioural problems. 

The outcomes indicated that the total adjusted R-squared was 0.40, a statistically significant 

finding at p < 0.001. Model 2 accounted for 40% of the variance in children's emotional and 

behavioural problems, considering the variables included in the model. The adjusted R- 

squared was increased by 14% by including heritage and host culture context along with 

peer group predictors. This revealed the applicability of Motti-Stefanidi et al. (2012) 

framework “Immigrant Youth Adaptation in Context” to examine and explain the emotional 

and behavioural problems among second-generation children of NESB skilled immigrants. 

The result showed that- four out of six predictors were independently significant with the 

child’s emotional and behavioural problems. The regression coefficient of the child’s Self-
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Esteem showed that the child’s emotional and behavioural problems were significantly 

decreased by 0.62 (β = -0.62, p < 0.001) for each unit increment of the child’s level of self-

esteem (Model 1). This predictor significantly explained the child’s emotional and 

behavioural problems in Model 2. For each unit increase in the child’s self-esteem, the 

child’s emotional and behavioural problems were decreased by 0.40 (β = -0.40, p < 0.01). 

The Child’s reactivity was significant in both Model 1 and Model 2. The positive coefficient 

showed that the child’s emotional and behavioural problems were increased by 1.60 units 

(β = 1.60, p < 0.001), for each unit increment of the child’s irritable temperament. In Model 

2 this predictor explained the child’s emotional and behavioural problems (β = 1.29, p < 

0.001). Additional variables such as discrimination experienced by the target child relative to 

that experienced by peers in the heritage culture group; victimisation experienced by the 

target child relative to that experienced by  peers in the host culture group and quality of 

the child-teacher relationship were included in Mode 2 to determine if they contributed to 

the understanding of emotional and behavioural problems in this distinct group. The 

predictors related to victimisation experienced by the target child relative to that 

experienced by peers in the host culture group host, and the quality of the child-teacher 

relationship were found to be statistically significant and displayed a positive association 

with emotional and behavioural problems. Specifically, for each unit increase in the host 

peer group's victimisation by bullying relative to the target child, the child's emotional and 

behavioural problems increased significantly by 0.67 units (β = 0.67, p < 0.001). Conversely, 

for each unit increase in the quality of the child-teacher relationship, the child's emotional 

and behavioural problems decreased by 0.11 units (β = -0.11, p = 0.049).
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Figure 6-2: Predictors of emotional and behavioural problems 
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 Discussion 

This study aimed to identify the predictors as well as the applicability of Motti-

Stefanidi’s framework to explain emotional and behavioural problems among children of 

NESB immigrants. Predictors were selected from the previous research and the guidance of 

Motti-Stefanidi’s framework “The Immigrant Youth Adaptation in Context” (Motti-Stefanidi 

et al., 2012). Hierarchical regression models were applied to explore the contribution of the 

selected predictors. In the context of assessing the applicability of the selected framework 

for understanding emotional and behavioural problems within a unique group, 

characterised by second-generation, non-English speaking and skilled immigrants 

backgrounds. This study focused on six specific predictors. The findings demonstrated the 

significant variances when heritage and host peer and cultural context related predictors 

included with parents and child characteristics predictors to run the hierarchical multiple 

regression model. Therefore, the findings  explained effectively Motti-Stefanidi’s 

framework’s applicability of the emotional and behavioural problems observed in children 

of NESB skilled immigrants (Motti-Stefanidi et al., 2012).  

The results indicated that four out of the six individual predictors reached a 

statistically significant level. These significant predictors included the child's self-esteem, the 

child's reactivity, victimisation experienced by the target child relative to that experienced 

by  peers in the host culture group, and the quality of the child-teacher relationship. The 

results showed a higher level of self-esteem associated with a lower level of emotional and 

behavioural problems in children of NESB immigrants. Earlier studies have identified a 

positive association between children's self-esteem and emotional and behavioural 

problems. (Motti-Stefanidi et al., 2012; Nakash et al., 2012). According to Nakash et al. 

(2012), lower levels of self-esteem of immigrant children are linked to an enhancement in 

their psychosocial well-being. The results revealed a higher level of a child’s negative 

temperament increased the emotional and behavioural problems of children of NESB 

immigrants. Furthermore, the predictors related to peers among immigrant children had an 

impact on the emotional and behavioural problems of children of NESB immigrants. When 

host peers experienced a higher level of bullying victimisation relative to the target child, it 

led to an increase in their emotional and behavioural problems. Children’s quality of 

relationship with their teacher from the host context also influenced their emotional and 
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behavioural problems. Specifically, as the quality of the child-teacher relationship improved, 

there was a noticeable decrease in their emotional and behavioural problems. The findings 

displayed significant variances, when the predictors related heritage and host culture 

context included with parents and child related predictors. Therefore, their emotional and 

behavioural problems decreased significantly which demonstrate the applicability of Motti-

Stefanidi's framework in explaining the emotional and behavioural problems observed in 

children of NESB skilled immigrants. 

 Strength and Limitations 

Little current research had driven by the theory. The “Immigrant Youth Adaptation in 

Context” (Motti-Stefanidi et al., 2012) framework was used to expand the selected theory 

applicability on the adaptation of second-generation children of skilled immigrants 

backgrounds, that represent a strong strength of this study. The dataset had several 

limitations, such as some important predictors being unable to select because no variance 

had been found within the group. Some measurements exhibited floor and ceiling effects, 

while others were insensitive to cultural differences.  Additionally, the sample size was 

relatively small, and this was particularly evident in the case of the "Parents' status as skilled 

or unskilled immigrants" predictors, which had to be excluded due to the insufficient 

number of samples in each group. It's important to note that these limitations could impact 

the explanatory power of the predictors, as altering any one of them might yield different 

results. 

 Conclusion 

In conclusion, four out of six predictors associated with, and the “Immigrant Youth 

Adaptation in Context” framework proposed by Motti-Stefanidi et al. (2012) effectively 

explained the emotional and behavioural problems of children of NESB skilled immigrants. 

The analysis specifically focused on second-generation immigrant children who born in the 

host country, who were of NESB skilled immigrant backgrounds. Despite the above 

limitations, this discovery stands out as noteworthy in comparison to prior research. It can 

serve as a valuable reference for future research and has implications for policymakers and 

practitioners. This study focused into the unique context of second-generation immigrant 

children from non-English language and skilled immigrant backgrounds and employed a 
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well-established framework to explore, structure, and clarify its applicability in 

understanding the adaptation of this distinctive group, marking a significant contribution to 

the field.  
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 CHAPTER 7 — STUDY FOUR: PREDICTORS ASSOCIATED 
ACADEMIC ACHIEVEMENT IN READING PERFORMANCE 

 Overview 

Successful adaptation on academic achievement is one of the key markers of how 

well immigrant children adapt to a host country’s vital academic system. Reading 

performance represent one of the prominent academically successful area. This is 

elaborately based on the host language, that displays children’s proficiency with the host 

language. In the first study, though children of NESB immigrants showed an above-average 

mean in reading performance in comparison to children of native-born parents and children 

of ESB immigrants, there was a considerable variability in reading outcomes within the 

children of skilled immigrants from NESB. A certain percentage of children of NESB 

immigrants showed a lower level of academic achievement in reading performance 

compared to children of native-born parents and children of ESB immigrants. For example, 

in Study One findings showed 16.6% of children of NESB immigrants children belong to the 

lower fourth quartile in reading scores compared to the children of native-born parents, and 

21.5% compared to the children of ESB immigrants. Exploring predictors associated reading 

performance of children of skilled immigrants from NESB would guide their future positive 

adaptation in their reading performance. However, a gap was observed in previous research 

to explain these individual variances on reading performances of children of skilled 

immigrants. Moreover, most of the findings was not theory driven. This study would use to 

identified influenced predictors by the guidance of previous research and a well-known 

framework “The Immigrant Youth Adaptation in Context” (Motti-Stefanidi et al., 2012). 

Currently, this framework was tested only for mixed samples of first- and second-generation 

immigrants. In locations (Greece) in which most immigrants come from two immigrant 

backgrounds such as “Albania” and “Pontian Greek” and a considerable number was 

unskilled immigrant backgrounds. The extent to which the framework was applied to 

second-generation children of skilled immigrants and  to which the framework was 

applicable in countries with a selective immigration policy is therefore unclear. To 

acknowledge this gap, this study sought to identify the predictors and applicability of a well-

known framework “The Immigrant Youth Adaptation in Context” (Motti-Stefanidi et al., 
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2012), that predict individual differences or variability in reading performance of second-

generation children of skilled immigrants. This study was conducted when children was their 

transition age from primary school to secondary school at aged 12 years. This is a significant 

age to look at their findings because children experienced lots of developmental process in 

this age (e.g., physical change for puberty, identity development, manage with stress level 

to start senior schooling).  

 Selecting predictors associated children academic achievement in reading 
performance 

This study selected predictors explored individual variances of emotional and 

behavioural problems of children by the guided of previous research and at the interaction 

and child levels of Motti-Stefanidi et al.’s (2012) “Immigrant Youth Adaptation in Context” 

framework. The framework suggests that the influence of factors at the societal level have 

their influence on adaptation via their influence on factors at the interaction and individual 

child levels. Selected influenced predictors to explain individual differences on both reading 

performance (Study Four, Chapter 7) and numeracy performance (Study Five, Chapter 8) 

have discussed below and displayed in Figure 7.1. 

Both familial and extra-familial contexts represent as interaction level of the selected 

framework. Family resources or family relayed predictors play a prominent role in children’s 

academic achievement in both areas: reading and numeracy performances. Immigrant 

children are not different in this context. The previous research demonstrated children of 

immigrant parents who have better host language proficiency outperform native-born 

children (Casey & Dustmann, 2008; OECD, 2006; Schnepf, 2007; Washbrook et al., 2012). 

Family resources promote the academic achievement of children of immigrants (Motti-

Stefanidi et al., 2012; Motti‐Stefanidi, 2014; Anagnostaki et al., 2016). Family contextual 

factors were associated with academic achievement in reading performance (Chen et al., 

2015). Immigrants' parents' education level and their education expectations for their 

children have possibility to contribute on children's academic achievement. Research found 

that immigrants parents had high education aspirations related to their children's academic 

achievement (Koustourakis et al., 2016; LSAC, 2014). The previous research has displayed 

that parent elevated levels of education expectations were positively associated with their 
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children’s educational expectations (LSAC, 2014). Study Four and Five both studies would 

focus on primary caregivers education level, and mother’s interest in education.  

Contexts outside the home have been shown to influence the children academic 

achievement in reading and numeracy performance.  Level et al. (2008) argues that in 

immigrant-receiving countries with well-established immigration laws, strict regulations can 

account for the improved educational performance of immigrant children. Due to the 

effects of selective migration policies, this observation could potentially be extended to 

skilled immigrants in comparison to unskilled immigrants.  Motti-Stefanidi’s frameworks 

indicate that children’s heritage and host peer-group education expectations, as well as 

their meaningful relationships with peers (Asendorpf & Motti-Stefanidi, 2017) and teachers, 

have a positive association with their academic achievements (Özdemir & Stattin, 2014; 

Motti-Stefanidi et al., 2012). Ly et al. (2012) discovered a positive association between the 

quality of the child-teacher relationship and the academic success of children from 

immigrant backgrounds. Regarding the extra-familial predictors at the interaction level of 

the framework, Study Four and Study Five focused on positive teacher-child relations, and 

heritage peer education expectation relative to the target child to measure individual 

differences on academic achievement in reading and numeracy performance of children of 

skilled immigrants from NESB.  

Child characteristics are highly interrelated with the reading and numeracy 

performances of children of immigrants. Previous research has established that the 

individual assets of immigrant children are linked to their adaptation to academic 

achievement (Motti-Stefanidi et al., 2012; Motti‐Stefanidi, 2014 Anagnostaki et al., 2016; 

Motti-Stefanidi, 2015).  These assets include their educational expectations and non-verbal 

intelligence levels, as evidenced by LSAC study (LSAC, 2014). An increased educational 

expectation in children is associated with improved academic achievement among children 

of immigrants (Hao & Bonstead-Bruns, 1998; Rosenbaum & Rochford, 2008). The findings 

showed comparable outcomes in both reading and numeracy achievements (LSAC, 2014). 

Child persistence had an impact on children’s math performance, with English language 

proficiency playing a moderating role in math learning, as demonstrated by Bumgarner et al. 

(2013). Similarly, Solberg et al. (2008) found that children’s high self-efficacy and persistence 

was associated with academic achievement and children high school completion. A higher-
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level self-esteem in children of immigrants was linked to their ability to overlook negative 

feedback concerning their academic abilities (Lew & Harklau, 2018). Additionally, lower 

levels of school engagement among immigrant children could potentially result in lower 

level of academic achievement than children of native-born parents (Motti-Stefanidi et al., 

2015). Studies 4-5 will focus on individual-level predictors, including a child's self-esteem, 

level of school engagement, perseverance in academic tasks, and non-verbal intelligence. 

Most of the research findings related to the academic achievements of children of 

immigrants in reading and numeracy performance have been based on first-generation 

immigrant children or pooled samples of first- and second-generation immigrant children, 

primarily from unskilled immigrant backgrounds. Additionally, previous studies have not 

typically differentiated samples based on heritage or the home country language (English 

and non-English- speaking countries). The majority of this research has been conducted in 

the USA and Europe.  Consequently, it remained unclear to what the framework was applied 

to second-generation children of skilled immigrants from non-English speaking countries 

and whether the framework was applicable in countries with a multi-cultural selective 

immigration program. To acknowledging this gap, Study Four and Study Five aimed to 

explore the applicability of this framework for a new group of second-generation children 

with distinct characteristics, including being from non-English-speaking backgrounds and 

having skilled immigrant parents in Australia. Figure 7.1  provides an overview of the 

variables that were included in the current application of the “Immigrant Youth Adaptation 

in Context” framework in the context of academic achievement in reading (Study Four) and 

numeracy (Study Five) performances experienced by second-generation children of NESB 

skilled immigrants.  

The predictors associated with reading performance also exhibit a connection with 

numeracy performance. To address this, the predictors from previous research related to 

both reading and numeracy performance were considered. However, this chapter 

specifically outlines its objectives, hypotheses, and the relationship of predictors with 

reading performance. 
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Figure 7-1: Research model showing interaction and individual-level predictors of individual 
differences in reading and numeracy skills among children of immigrants from non-English-speaking 
background (inspired by Motti-Stefanidi et al., 2012) 
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 Research aims 

Aim-I: To identify the predictors that account for individual differences on academic 

achievement in reading performance within second-generation children of skilled 

immigrants from NESB at 12 years of age. 

Aim-II: To test the applicability of the theoretical framework the “Immigrant Youth 

Adaptation in Context” (Motti-Stefanidi et al., 2012) to the second-generation children of 

skilled immigrants from NESB in Australia. 

 Hypothesis 

1. At the age of 12 years, the NAPLAN reading, and numeracy scores would be 

negatively correlated with  

• Self-esteem. 

2. At the age of 12 years, The NAPLAN reading and numeracy performance of second-

generation children of NESB skilled immigrants’ would be positively correlated with  

• primary caregiver’s education level 

• mother’s interest in education 

• positive relationship with their main teacher 

• educational aspirations relative to those of peers in their heritage group 

• school engagement  

• persistence in academic tasks and  

• Non-verbal intelligence.  

3. The research model depicted in Figure 7.1 would explain the significant amount of 

variance in academic achievement in NAPLAN reading and numeracy scores of 

second-generation children of skilled immigrants from NESB at aged 12 years. 

 Methodology 

This study focused on identifying the factors that influence academic achievements 

in reading performance among children of NESB immigrants during their transition to high 

school at the age of 12 years. This specific age group during adolescence was chosen 

because it represents a developmental transition marked by numerous changes in children’s 
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lives, which can potentially impact to their educational performance. These changes may 

include physical hormonal changes (puberty), the transition from primary school to 

secondary school, the development of self-identity, the establishment of friendship and 

peer networks. This study utilised the same archival database, the Longitudinal Study of 

Australian Children (LSAC). In addition to the LSAC dataset, this study also utilised the 

National Assessment Program-Literacy and Numeracy (NAPLAN) dataset to explain their 

academic achievement in reading performance. NAPLAN scores were integrated with the 

LSAC dataset according to the child’s unique identification number.   

7.4.1 Database, “The Longitudinal Study of Australian Children (LSAC)” 

“Growing Up in Australia: The Longitudinal Study of Australian Children (LSAC)” 

archival data set was the Australian first nationally representative longitudinal study. It main 

focused on child development. This study was inaugurated with two cohorts in 2004: the 

Baby Cohort included children when they were 0 to 1year old and the Kindergarten Cohort 

included children when they were 4 to 5 years old. Both cohorts included 5,000 children at 

the recruitment wave. Every two years since 2004; children and their families have been 

visited and data were collected on child, parent, family, community, and their school 

characteristics that influence various areas of development of children according to ages. 

The sample was selected randomly from Australian states and territories except the 

most remote areas to increase the representativeness of Australia nationwide. Data were 

collected in many ways; face-to-face interviews, direct assessments of the children, 

computer-assisted self-interview, and paper questionnaires. The Department of Social 

Services (DSS), the Australian Institute of Family Studies (AIFS), and the Australian Bureau of 

Statistics (ABS) have conducted this study in their partnership. 

This study used the data from both the Baby Cohort and Kindergarten Cohort and 

data were extracted from wave 7 in the Baby Cohort and wave 5 in the Kindergarten Cohort 

at the age of 12 years. Details can be found in Chapter 2.  
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7.4.2 Participants 

Similar to Study Three, the same group of children from NESB immigrants were 

selected as participants from the LSAC dataset for this Study Four. The study adhered to the 

same inclusion criteria (Table 6.1) and involved the same number of participants (Table 6.2). 

As Study Three, same children of NESB immigrants selected as a participant from the 

LSAC dataset for this Study Four. Same inclusion criteria (Table 6.1) and the participants 

number (Table 6.2) were included for this study too. 

7.4.3 Measurements of outcome variables 

Academic achievement in reading  

In Study 4 and 5, the NAPLAN scores were used to explain the academic skills of 

children in reading performance. NAPLAN is the national academic assessment program for 

reading, writing, language conventions (spelling, grammar, and punctuation), and numeracy. 

Most Australian students in years 3, 5, 7, and 9 attend this assessment in every year since 

2008. This created a possibility to get a nationally representative sample of second-

generation children. Every year the Australian Curriculum Assessment and Reporting 

Authority (ACARA) administered NAPLAN.  

NAPLAN is an annual assessment program that administered in Australia to students 

in Years 3, 5, 7, and 9. The tests are usually conducted in classrooms during school hours 

over a specific period, typically spanning three days. It is designed to assess students' 

literacy and numeracy skills and provide a snapshot of their progress in these areas. This 

study focused on Year 7 reading skills of children of skilled immigrant from NESB in their 

school year. Students read a variety of texts and answer questions that access their 

comprehension, interpretation, and critical thinking skills in their reading assessment. 

NAPLAN tests use a mix of response formats to assess students' skills: Multiple-choice and 

short-answer questions where students provide written responses to prompts. Correct 

answers are assigned scores, contributing to the overall score. No partial credit is usually 

given. NAPLAN accesses the performance of children from 0-1000 in reading. 0 represents 

the lowest score and 1000 is the highest score. These raw scores are then standardized to 

form scale scores. To aid the interpretation of scale scores, these are classified into bands, 
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with higher scale scores being assigned to higher bands. Band 4 represents the minimum 

level of reading skills necessary in Year 7, for a successful transition to Year 8 (NAPLAN, 

2019). Following Table 7.1 shows the scale score range for each band for numeracy 

assessments  in Years 7. Blue font was used to differentiate the national average scores and 

Band in reading performance according to Year 7 level.  

Table 7.1: NAPLAN reading scale score equivalence to the band in year 7 (2012) 

Scale score Band 

139.5 - 422.9 4 

431.7 - 472.0 5 

479.6 - 523.5 6 

530.7 - 576.2 7 

584.4 - 630.6 8 

641.7 – 865.8 9 

 

7.4.4 Measurement of predictors associated with academic achievements in reading 
performance 

Eight identical factors were included in analyses that aimed to identify predictors of 

individual differences in the level of academic achievement in both reading and numeracy 

performance by 12-year-old children of skilled immigrants from non-English-speaking 

backgrounds. (same predictors selected for following Study 5, Chapter 8). 

Extra-familial heritage cultural context: 
Target children’s educational aspirations relative to those of peers in the heritage culture 
group  
 

This variable assessed whether target children had higher educational aspirations 

that was normative for members of their heritage culture group. The score was calculated 

as the difference between the target child’s score educational aspirations and the mean 

score for educational aspirations across children in the heritage culture group. Children’s 

educational aspirations were measured using a single custom-designed item: “Looking 
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ahead how far you think you will go with your Education?” Children selected one of 5 

options: “Leave school before finishing secondary school or completing any further 

qualification” (1), “ Complete secondary school” (2), “Complete a trade or vocational 

training course” (3), “Complete an undergraduate university degree” (4), “Complete a 

postgraduate qualification or degree”(5).  

Home context:  
Primary caregiver’s education level 

The primary caregiver’s education level was measured using a single self-report item: 

“Postgraduate degree” (6), “Graduate diploma/certificate” (5), Bachelor’s degree (4), 

Advanced diploma/diploma (3), Certificate (2), “Other” (1).  

Mother’s interest in education  

Mothers’ interest in education was measured by a single custom-designed item 

completed by children. There were 5 response alternatives:  “ A lot of interest” (5); “ Some 

interest” (4), “ Not much interest” (3), “ No interest at all” (2), “Do not have a mother” (1)  

Host cultural context:  
Quality of the child-teacher relationship 

Children’s perception of their relationship with their main teacher was measured 

using an 8-item scale that was custom-designed for LSAC. Sample items include, “I like my 

teachers,” “My teachers respect my feelings” and “My teachers are proud of things I do.”  

All 8 items are listed in Appendix VII. All items were positively worded. The frequency of 

perceptions was rated on a 4-point scale: “ Almost never or never” (1), “Sometimes true” 

(2), “Often true” (3), “Almost always or always true” (4).  

Child characteristics:  
Self-esteem 

The child’s self-esteem was measured by a 5-item scale that was custom-designed 

for the LSAC. Items were: “Overall, I have a lot to be proud of,” “Most things I do, I do well,” 

“Overall, most things I do turn out well,” “I can do things as well as most people” and “If I 

really try, I can do almost anything I want to”. Each item is rated on 5-point scale: “False” 

(1), “Mostly false” (2), “Sometimes false, sometimes true” (3), “Mostly true” (4), “True” (5). 

Higher scores reflect higher self-esteem. 
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School engagement 

 An 8-point custom-designed scale was used to measure children’s school 

engagement. This was rated by child’s schoolteacher. Example items are “Works hard”,  

“Relates well to other students”,  and “Absent”.  All items are listed in Appendix IX. The 

frequency of behaviours was rated on a 5- point scale: “Never” (1), “ Rarely” (2), ”Some of 

the time” (3), “Most of the time” (4),  “All of the time” (5). In this thesis, this scale exhibited 

strong internal consistency among its items (alpha = 0.996). 

Persistence in academic task 

The child’s persistence was measured using a 4-item custom-designed scale. The 

items were: “Homework incomplete unless reminded,” “Remembers homework without 

reminders,” “Goes back to task after interruption, and “Difficulty completing assignments”. 

The frequency of behaviours was rated on a 5-point scale: “Never” (1), “ Rarely” (2), “Half 

the time” (3), “Frequently” (4), “Always” (5).  

Non-verbal intelligence 

Non-verbal intelligence was measured using the Matrix Reasoning sub-test of the 

Wechsler Intelligence Scale (WISC-IV) (Wechsler, 2003). Children’s score when they were 10 

years of age was used because the test was not administered at 12 years of age. The test 

contains 35 items, each of which present the child with an incomplete picture. The child is 

required to complete the figure by choosing one of five options. A higher score represents a 

higher non-verbal intelligence level.  

7.4.5 Analysis plan 

Data management and statistical analyses were performed using SPSS version 25 

(IBM Corp, 2017). A complete case analysis was performed for missing values due to a small 

proportion of missingness in the sample dataset.  

Data normalities were visually checked using frequency histograms and normal Q-Q 

plots. In addition, Kolmogorov-Smirnov Test was used to assess the normality. If the 

continuous variables were not normally distributed, the transformation of the variables was 

performed, or the non-parametric statistical approaches were used. Any outliers were 
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identified, and analyses were undertaken to determine the impact the outliers have on 

skewing the data.  

Means and standard deviations (SD) for discrete and continuous data were 

calculated and categorical variables were presented as percentages. If there were 

insufficient numbers in each cell, the cells/categories would be collapsed or there would be 

a notation that the group results in each of the cells were based on small numbers and 

therefore should be treated with caution. For non-normally distributed data, median and 

interquartile ranges (IQR) were reported. 

Scatterplot was drawn to see the visual relationship between independent and 

dependent variables. Pearson product-moment and Spearman’s rank correlation analysis 

were used to find out the relationship between predictors and academic achievement in 

reading for the numerical and ordinal nature of data. Hierarchical regression models were 

applied to explain the effects of predictors through the guidance of the Motti-Stefanidi et al. 

(2012), the framework “Immigrant Youth Adaptation in Context”.  

Initially, a univariate analysis was performed and then followed by a multivariate 

analysis. To undertake the multivariate analysis, this study built the model that best predicts 

the values of the dependent variable using one or more predictors. A general linear model 

allows the inclusion of continuous and categorical predictor variables. The linearity 

assumption between numerical predictors and the academic achievement in reading scores 

were checked. In order to assess the goodness of fit, an adjusted R-squared was calculated 

signifies the proportion of variance in numeracy performance scores that can accounted for 

by the independent predictors. In undertaking statistical analyses, it was likely to use a 

conservative P < 0.05 to assist with the interpretation of whether the results were of a 

magnitude sufficiently large to be meaningful. 

 Results 

7.5.1 Overview of the selected predictors and univariate correlation 

To see the association of each selected predictor on academic achievement in 

reading, this study first focused on frequency of each predictor, correlation, and their 

influence on the specific outcomes. Furthermore, Table 8.4 displayed correlation and 
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univariate regression for child’s academic achievement in reading performance by eight 

selected predictors. The summary of findings for each predictor revealed unique insights. 

These findings for each predictor of academic achievement in reading performance were 

discussed below and report the main findings of this study. 

Predictors related to child’s academic achievement in reading skills:  
Extra – familial heritage cultural context: 
Target children’s educational aspirations relative to those of peers in the heritage culture 
group  

In total, 217 (97%) parents provided responses regarding the educational aspiration 

of their heritage peer group relative to the target child. Only 1 child (2%) had missing data in 

this regard. The table showed that 178 (82%) heritage peers had an equal or lower level of 

academic aspiration related to their target child, and only 39 (18%) had a higher level of 

academic aspiration relative to their target child of NESB skilled immigrant. Spearman’s rank 

correlation analysis was performed due to the ordinal nature of educational aspiration data. 

The correlation analysis found a significant ( = 0.29, p < 0.001) relationship between these 

two variables. As the level of academic aspiration increased, there was a corresponding rise 

in their literacy scores in academic achievement. The results from a simple linear regression 

model indicated a significant relationship between the child's reading score and the heritage 

peer group's educational aspiration relative to the target child's educational achievement in 

reading. The beta coefficient of 59.12 (β = 59.12, p < 0.001) indicated that, on average, the 

reading score increased by 59.12 points when the heritage peer group had higher 

educational aspirations compared to lower aspirations. 

Home context:  
Primary caregiver’s education level 

Of 218 participants, 204 (93.6%) parents provided responses regarding their 

education level, with minimal missing values for 14 participants (6.4%). Among these 

respondents, 180 (88.2%) primary caregivers had completed an advanced diploma/diploma 

or higher level of education, while 24 (11.8%) primary caregivers had completed a certificate 

or other levels of education. Like the previous factor, a Spearman’s rank correlation analysis 

was performed due to the ordinal nature of education level data and found a substantial 

positive ( = 0.17, p = 0.023) relationship between their primary caregivers’ education level 

and academic achievement in numeracy. The linear regression model indicated a significant 
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relationship between the child's reading score and the education level of primary caregivers. 

Specifically, the reading score showed a significant increase of 39.2 units (β = 39.2, p = 

0.019) when primary caregivers had a higher education level compared to those with a 

lower education level. 

Mother’s interest in education 

Of 218 participants, 213 (97.7%) parents who responded to their education level with 

minimal missing values 5 (2.3%). Among them, 154 (72.3%) mothers showed a lot of interest 

in education and 59 (27.7%) mothers showed some interest to no interest at all. As the data 

type of mother’s interest in education is ordinal in nature, Spearman’s rank correlation 

analysis was conducted and found no significant relationship between their mother’s 

interest in education and academic achievement in reading. Although this predictor did not 

show statistically significant, this variable is important for this study from a theoretical 

perspective. 

Host cultural context: 

Quality child-teacher relationship 

Of 218 children analysed, 208 (95.4%) children provided responses regarding the 

quality of the child-teacher relationship, with 10 cases having missing data. Of these 

children, Only 45 (21.8%) children reported scores up to 20, while 163 (78.2%) scored their 

quality of child-teacher relationship as either 21 or more. The majority of children from 

NESB immigrants expressed a high-quality relationship with their teacher. Although Pearson 

correlation analysis did not reveal a significant correlation (r=0.002, p=0.982) between the 

quality of the child-teacher relationship and the academic achievement in reading skills of 

children of NESB immigrants, it was included in the analysis due to its theoretical 

significance in explaining children's academic achievement.  

Child characteristics:  
Self-esteem 

Out of the total 218 children, 213 (97.7%) children provided responses regarding 

their level of self-esteem, with only 5 (2.3%) children having missing data. It was found that 

159 (74.6%) children scored their self-esteem 20 or above, while only 54 (25.4%) children 

expressed their self-esteem level 19 or less among children of NESB immigrants. The 
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majority of these children of NESB immigrants expressed elevated levels of self-esteem.   

Pearson product-moment correlation was used to see the relationship between their self-

esteem level and their academic achievement in reading. While the correlation did not yield 

statistically significant results (r=0.09, p=0.32), this predictor was retained for the final 

analysis due to its theoretical importance.  

School engagement 

In total, 164 (75.2%) parents provided their responses to their school engagement 

level with 54 (24.8%) children having missing data. It was discovered that 151 (92.2%) 

children scored their school engagement level above three and a half. Conversely, only 13 

(7.8%) children expressed their school engagement level at or below three and a half, with 

none of the children scored below 2.30. This pattern was observed among children of NESB 

immigrants. The Pearson correlation coefficient showed that there was a significant positive 

relationship between their level of school engagement and their academic achievement in 

reading (r = 0.31, p < 0.001). The simple linear regression supported the significant 

relationship between these two variables. The coefficient ( = 44.12, p < 0.001) showed that 

the academic achievement in reading scores was increased by 44.12 for each unit increment 

of their level of positive school engagement.   

Persistence in academic tasks 

Of 218 participants, 210 (96.3%) children provided responses on their level of 

persistence with minimal missing values reported for 8 children (3.7%). The findings 

revealed that 167 (77.7%) children scored their persistency level above three and only 47 

(22.4%) children expressed their academic persistence level three or less among children of 

NESB immigrants. This data indicated that the majority of NESB immigrant children 

displayed a higher level of persistence with their academic tasks. Pearson correlation 

analysis found a positive significant correlation ((r = 0.23, p = 0.01) between their level of 

persistence and academic achievement in reading. The relationship was found significant 

from the simple linear regression model ( = 18.08, p = 0.01). This suggests that for each 

unit increase in their level of persistence, there was an associated increase of 18.08 points in 

the educational achievement scores for reading. model ( = 18.08, p = 0.01).  
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 Non-verbal intelligence  

Of 218 participants, 200 (91.7%) parents provided responses to their level of non-

verbal intelligence skill, with only 18 participants (8.3%) having some missing data. Non-

verbal intelligence was measured using the sub-test of the Wechsler Intelligence Scale 

(WISC-IV) (Wechsler, 2003) for children at 10 years. Pearson correlation analysis revealed a 

statistically significant relationship (r = 0.46, p < 0.001) between the child's level of non-

verbal intelligence and their academic achievement in reading. As the level of non-verbal 

intelligence increased, so did the scores for academic achievement in reading. The linear 

regression model further supported this relationship, indicating that for each unit increase 

in the child's non-verbal intelligence, there was an associated increase of 11.28 points in 

their reading scores (β = 11.28, p < 0.01).  
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Table 7.2: Correlation and univariate regression models for child’s academic achievement in reading by selective predictors. 

 

Predictors 

Pearson Product Moment/ 
Spearman’s rank-order 

correlation 

Simple linear regression models 

Coefficient (r/) P value Coefficient () (95% CI) P value 

Educational aspirations relative to those of 
peers in their heritage group (high 
aspirations) 

0.29 <0.001 59.12 (34.05, 84.10) < 0.001 

Primary caregiver’s education level (high 
education level) 

0.17 0.023 39.22 (6.42, 72.04) 0.019 

Mother’s interest in education (high 
interest) 

-0.08 0.27 -1.13 (-24.13, 21.87) 0.923 

Quality of the child-teacher relationship   0.002 0.982 0.01 (- 1.95, 1.95) 0.99 

Self-Esteem 0.09 0.334 1.96 (- 1.54, 5.45) 0.271 

School engagement 0.31 <0.001 44.12 (22.50, 65.74) <0.001 

Persistence in academic tasks 0.23 .009 18.08 (4.9, 31.26) 0.007 

Non-verbal Intelligence  0.46 <0.001 11.28 (8.41, 14.15) <0.001 
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7.5.2 Hierarchical regression models 

Overall findings of academic achievement in reading skills 

Hierarchical regression models were used to assess and quantify the factors 

contributing to academic achievements in reading among children of NESB immigrants 

(Figure 7.2). The two levels of hierarchical regression were performed and labelled as 

Model-1 and Model-2. In Model -1, predictors related to the child’s home context (Primary 

caregiver’s Education level) and child’s characteristics (self-esteem, school engagement, 

persistence in academic tasks, and non-verbal Intelligence (fmatreas-k10)) were included. In 

Model 2, the child’s heritage culture context (Educational aspirations relative to those of 

peers in their heritage group) and host culture context (quality child-teacher relationship) 

context were included along with the child’s home context and the child’s characteristics. 

Model 2 is used to explain the applicability of Motti-Stefanidi’s et al. (2012) framework “the 

immigrant youth adaptation context” within the children of NESB immigrants.  

 Model 1 showed the child’s home context and child characteristic predictors 

together influenced their academic achievement in reading. The adjusted R squared of 0.27 

(p < 0.001) indicated almost 27% of the variation in the reading achievement was explained 

by five predictors in Model 1. Model 2 showed that the total relationship for each home 

context; child characteristic; heritage and host culture context including their peer groups 

predictors influence their academic achievement in reading, The adjusted R-squared was 

increased by almost 4% in Model 2 (R-squared = 0.31, p=0.01) and showed that the guided 

framework was explained by 31% for overall academic achievement in reading. Primary 

caregivers higher education level (M1 = β = 37.67; p = 0.05; M2 = β = 33.70; p = 0.05), child’s 

higher level of school engagement (M1 = β = 28.14; p = 0.05; M2 = β = 24.14; p = 0.05), 

child’s higher levels of non-verbal intelligence (M1 = β = 8.96; p < 0.001; M2 = β = 8.05; p < 

0.001) and heritage peer groups higher levels of educational aspiration relative to the target 

child (M2 = β = 39.27**; p = 0.01) contributed to increase academic achievement in reading 

performance of children of NESB immigrants. 
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Figure 7-2: Influenced redictors of academic achievement  in reading performance 
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 Discussion 

This study aimed to identify the predictors as well as the applicability of Motti-

Stefanidi’s framework to explain academic achievement in reading performance among 

children of NESB skilled immigrants. Eight predictors were selected from the literature 

search and the guidance of the well-known framework “Immigrant youth adaptation in 

context” (Motti-Stefanidi et al., 2012). Hierarchical regression models were applied to 

explain the contribution of the selected predictors in reading performance and explain the 

applicability of the selected framework for examining academic achievement in reading in a 

distinctly different group. Children were selected from second-generation immigrant 

children, non-English speaking country and skilled immigrant backgrounds. Findings showed 

that the guided framework showed the significant variances  in the reading performance of 

children of skilled immigrants from NESB after including heritage and host peer and cultural 

context related predictors along with parents and children’s characteristics. Result displayed 

that the guided framework was explained the academic achievement in reading 

performance of Australian-born children of NESB immigrants. The primary caregivers 

education level, the child’s school engagement, the child’s non-verbal intelligence, and 

educational aspirations relative to peers in their heritage group were the strongest 

predictors of individual differences in reading performance. Previous research found a 

positive association between immigrant children’s school engagement (Asendorpf & Motti-

Stefanidi, 2017), educational expectations and non-verbal intelligence level (LSAC, 2014; 

Hao & Bonstead-Bruns, 1998; Rosenbaum & Rochford, 2008), and academic achievement of 

immigrant children. This study reveals that specific predictors related to the heritage culture 

recommended by the framework contributed to the independent variance of academic 

achievement in reading performance of children of skilled immigrants from NESB.  

 Strengths and limitations 

A well-known framework was utilised as a guide of identified the influenced 

predictors associated with the children reading performance and did explore the 

applicability of this framework on a distinct group, that is a strong strength of this study. 

Initially, this study aimed to include children from 10 years of age. However, the expected 

predictors were not available in this age group. Consequently, this study included children 
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when they are 12 years old to explore the applicability of the framework for this group. 

Education aspiration of children and their parents’ aspiration about their education was not 

available in the 10 years of the dataset. Selecting data from the 12-year-old cohort 

introduced some limitations. For instance, some predictors identified in previous literature 

were not available for the chosen group of 12-year-old children. Unfortunately, parents’ 

education aspirations for the child had a ceiling effect and dropped off from the selected 

data. “Education expectation of parents in heritage group” was excluded for the same 

reason. The variable “parents’ status as skilled or unskilled immigrants” was dropped due to 

the unavailability of enough samples in each group. Due to insufficient individual differences 

for the outcome of children of skilled immigrants from NESB; insufficient statistical power (a 

smaller sample); insensible measurement - too few items with a smaller number of rating 

alternates; cultural issues – it may not be relevance to the child’s cultural understanding. 

These limitations could contribute differently to their predictors of explanation of academic 

achievement in reading performance, because changing one single limitation could lead to 

different findings.  

 Conclusion 

Motti-Stefanidi et al. (2012) “Immigrant youth adaptation in context” model 

explained the additional variance of children’s academic achievement in reading 

performance. The primary caregivers education level, child’s school engagement, child’s 

non-verbal intelligence, and heritage peer group’s educational aspiration relative to the 

target child were the strongest predictors of individual differences in reading performance. 

Despite the limitations, this is an exceptional finding compared to previous research which 

could be used as a guide for future research and implication for policy and practice makers. 

This study focused specifically on second-generation immigrant children, skilled immigrant 

and non-English speaking country backgrounds and informed by a well-known framework to 

explain the applicability of a new group’s adaptation which is unique in the field in that 

respect. A few factors concerning immigration policy and resettlement procedures are 

proposed to contribute to this pattern of findings which requires further research.  
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 CHAPTER 8 — STUDY FIVE: PREDICTORS ASSOCIATED ACADEMIC 
ACHIEVEMENT IN NUMERACY PERFORMANCE 

 Overview 

Children’s academic achievement was examined as an indicator of their adaptation 

to the host country’s educational system, with a focus on numeracy performance. 

Numeracy performance was selected because it is less dependent on language skills. It was 

anticipated that children of skilled immigrants NESB would demonstrate stronger numeracy 

performance compared to their reading performance. In Study One, although children of 

NESB immigrants achieved higher scores in numeracy performance than children of native-

born skilled parents and children of ESB skilled immigrants, there was a considerable 

individual variability within the NESB group performance. For instance, almost 14% of 

children of NESB skilled immigrants belong to the lower fourth quartile in numeracy scores 

compared to the children of native-born skilled parents, and 13.9% compared children of 

ESB skilled immigrants.  

There was considerable variability in academic achievement in numeracy 

performance among children of skilled immigrants from NESB. This variability in numeracy 

performance may occur from different predictors that can account for individual differences 

of their academic achievement. Therefore, this study aimed to identify predictors that 

influence individual differences or variances in numeracy performance among children of  

skilled immigrants from NESB. In addition, this study was guided by “The Immigrant Youth 

Adaptation in Context”  framework proposed by Motti-Stefanidi’s et al. (2012) to assess the 

applicability of this framework in this new group where children were distinctly second-

generation children of skilled immigrants from NESB. The selection of predictors for 

numeracy performance was guided by previous research, which focused on predictors at 

the interaction and child levels with Motti-Stefanidi et al.’s framework. The framework 

suggests that predictors at the societal level have their influence on adaptation via their 

influence on predictors at the interaction and individual child levels. 
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 Selecting predictors associated children academic achievement in 
numeracy performance 

The same set of eight predictors was chosen to investigate the factors contributing 

to the individual differences in academic achievement in numeracy performance among 

children of NESB skilled immigrants, similar to the approach taken for reading performance. 

The rational of selecting these, which are associated with both reading and numeracy 

performances, have been explained in the overview of Study Four and is displayed in Figure 

7.1 (Chapter 7).  

 Research aims 

Aim-I: To identify the predictors that account for individual variances on academic 

achievement in numeracy performances of second-generation children of skilled immigrants 

from NESB at aged 12 years in Australia. 

Aim-II: To extent and test the applicability of the theoretical framework the “Immigrant 

Youth Adaptation in Context” (Motti-Stefanidi et al., 2012) to the academic achievement in 

numeracy performance of second-generation children of skilled immigrants from NESB at 

aged 12 years to Australia. 

 Hypothesis  

4. At the age of 12 years, the NAPLAN reading, and numeracy scores would be 

negatively correlated with  

• self-esteem. 

1. At 12 years, the NAPLAN numeracy scores of second-generation children of NESB 

skilled immigrants would be positively correlated with  

• primary caregiver’s education level 

• mother’s interest in education 

• positive relationship with their main teacher 

• educational aspirations relative to those of peers in their heritage group 

• school engagement 

• persistence in academic tasks and  

• Non-verbal intelligence.  
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2. The research model depicted in Figure 8.1 would explain a significant amount of 

variance on academic achievement in  numeracy performance of second-generation 

children of skilled immigrants at the age of 12 years. 

 Methodology 

This study examined the “academic achievements in numeracy” of 12-year-old 

children of immigrants in Australia. Similar to other studies, this study utilised archival 

datasets, specifically “the longitudinal Study of Australian Children (LSAC),”and the National 

Assessment Program-Literacy and Numeracy (NAPLAN) to extract the child’s academic 

achievement scores in numeracy performance. The NAPLAN scores were integrated with the 

LSAC dataset by matching the child’s unique identification number. The details of these two 

datasets are described in Chapter 2 and Chapter 7 in this thesis.  

8.5.1 Database, “The Longitudinal Study of Australian Children (LSAC)” 

Similar to the other studies, this study extracted the data from the “Growing Up in 

Australia: The Longitudinal Study of Australian Children (LSAC) archival dataset. Details 

would be found on previous chapter’s method sections and in Chapter Two.  

8.5.2 Participants 

Just like in Studies Three and Four, this study also involved selecting the same group 

of children from NESB immigrant families within the LSAC dataset. These children were 

chosen as participants for this study, which aimed to investigate individual variations in 

academic achievement in numeracy performance in Australia. The same criteria for 

inclusion, as detailed in Table 6.1, were applied, and the number of participants remained 

consistent, as shown in Table 6.2. 

8.5.3 Measurements of outcome variables 

Academic achievement in numeracy skills 

NAPLAN score was used to assess the children’s academic skills in numeracy 

performance. NAPLAN is an annual assessment program that administered in Australia to 

students in Years 3, 5, 7, and 9. NAPLAN test were usually conducted in classrooms during 

school hours over a specific period, typically spanning three days. It was designed to assess 
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students' literacy and numeracy skills and provide a snapshot of their progress in these 

areas. This study focused on Year 7 numeracy skills of children of skilled immigrant from 

NESB. Numeracy questions cover topics such as number sense, algebra, measurement, 

geometry, and statistics. Students must solve problems and apply mathematical concepts. 

The tests use a combine response formats to assess students' skills: Multiple-choice 

questions, short-answer questions, and extended-response questions required students to 

solve problems and show their working. Generally, students received full marks for a correct 

answer. However, in some cases where the working steps were required to reach the 

answer, partial credit might have been given if the working was correct, even if the final 

answer was not. NAPLAN accesses the performance of children from 0-1000 in numeracy. 0 

represents the lowest score and 1000 is the highest score. These raw scores were then 

standardized to form scale scores. To aid the interpretation of scale scores, these were 

classified into bands, with higher scale scores being assigned to higher bands. Band 4 

represents the minimum level of numeracy skills necessary in Year 7, for a successful 

transition to Year 8. Following Table 8.1 shows the scale score range for each band for 

numeracy assessments  in Years 7. Blue font was used to differentiate the national average 

scores and Band in numeracy performance according to Year 7 level (NAPLAN, 2019).  

Table 8.1: NAPLAN Numeracy scale score equivalence to a band in year 7(2012) 

Year 7(2012) 

Numeracy 

Scale score Band 

172.9 – 421.4 4 

428.9 –475.1   5 

481.1 - 527.0 6 

532.7 - 578.7 7 

584.7 - 630.6 8 

637.9 - 922.8 9 
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8.5.4 Measurement of predictors associated with academic achievements in numeracy 
Performance 

Similar to the approach taken for reading performance, this study also considered 

the same set of eight predictors to explore the individual variances in academic 

achievement in numeracy performance among children of NESB immigrants’ academic 

achievement in numeracy performance. The details of how these eight predictors were 

measured and selected have already been discussed in Study Four in Chapter 7.  

8.5.5 Analysis plan 

Data management and statistical analyses were performed using SPSS version 25 

(IBM Corp, 2017). A complete case analysis was performed due to the small number of 

missingness.  

Data normalities were visually checked using frequency histograms and normal Q-Q 

plots. Kolmogorov-Smirnov Test was used to assess the normality. If the continuous 

variables were not normally distributed, the transformation of the variables was performed, 

or the non-parametric statistical approaches were used. In addition, any outliers were 

identified, and analyses were undertaken to determine the impact the outliers have on 

skewing the data.  

Means and standard deviations (SD) for discrete and continuous data were 

calculated and categorical variables were presented as percentages. If there were 

insufficient numbers in each cell, the cells/categories would be collapsed or there would be 

a notation that the group results in each of the cells were based on small numbers and 

therefore should be treated with caution. For non-normally distributed data, median and 

interquartile ranges (IQR) were reported. 

Scatterplot was drawn to visually examine the relationship between the independent 

and dependent variables. To meet the data requirements, both Pearson’s product-moment 

correlation and Spearman’s rank correlation were employed to evaluate the association 

between the predictors and academic achievement in reading. Specifically, the Pearson 

correlation coefficient was computed for numeric predictors, while the Spearman’s rank 

correlation coefficient was calculated for predictors with an ordinal nature. 
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Hierarchical regression models were used to examine the net effects of predictors 

through the guidance of  Motti-Stefanidi et al. (2012), the “Immigrant Youth Adaptation in 

Context” framework. Initially, a univariate analysis was undertaken for each predictor and 

then followed by a multivariate analysis. To undertake the multivariate analysis, this study 

built the model that best predicts the values of the dependent variable using one or more 

predictors. A general linear model allows the inclusion of continuous and categorical 

predictor variables. The linearity assumption was checked between numerical predictors 

and the academic achievement scores obtained from the NAPLAN database. To assess the 

model goodness of fit, an adjusted R-squared value was computed, which measures the 

proportion of the variance in the numeracy performance scores that can be accounted for 

by the independent predictors.  In undertaking statistical analyses, this study is likely to use 

a conservative P < 0.05 to assist with the interpretation of whether the results were of a 

magnitude sufficiently large to be meaningful.  

 Result 

8.6.1 Overview of the selected predictors, correlation, and Univariate Regression 

At the outset, this study aimed to provide a detailed description of each predictor, 

assess the correlation between each of the predictors and the outcome to see the 

distribution of the data and the relationship of each selected predictor with the academic 

achievement in numeracy skills. Subsequently, the simple linear regression model was 

employed to reinforce the insights gained from the correlation analysis. Finally, a two-step 

hierarchical regression models were performed to determine the net influence of the 

predictors on academic achievement in numeracy performance. The findings were 

comprehensively discussed and overviewed by highlighting distinct information (Table 8.4) 

and the primary discoveries of this study (Figure 8.2).  

8.6.2 Predictors related to child’s academic achievement in numeracy performance. 

Details of each predictor associated with individual variances in academic 

achievement in numeracy performance among children of NESB skilled immigrants are 

discussed below. Furthermore, Table 8.4 presents the correlation and univariate regression 
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results for children’s academic achievement in numeracy performance by selective 

predictors.  

Extra-familial heritage cultural context:  
 
Target children’s educational aspirations relative to those of peers in the heritage culture 
group  

In total, 217 (97%) parents provided responses regarding their heritage peer group’s 

educational aspiration relative to the target child level, with minimal missing values from 2% 

of the 218 participants. The table showed that 178 (82%) heritage peers had either an equal 

or lower level of academic aspiration related to their target child, while 39 (18%) expressed 

higher level of academic aspiration relative to their target child of NESB skilled immigrants. 

Due to the ordinal nature of this data, Pearson’s rank correlation was used to examine the 

relationship between “heritage peer groups educational aspiration relative to the target 

child” and children’s academic achievement in numeracy. The correlation analysis found a 

significant ( = 0.29, p < 0.001) relationship between these two variables. As the level of 

academic aspiration increased, there was a corresponding rise in their numeracy scores in  

academic achievement in increased too. In the regression model, two categories were 

utilised: low and high levels of academic aspiration, with the low level considered the 

reference group. According to the results of the simple linear regression model, children's 

numeracy scores showed an increase of 69.0 points (β = 69.0, p < 0.001) when the 

educational aspiration level of the heritage peer group was high in comparison to the low 

level of educational aspiration relative to the target child. 

Home context:  
Primary caregiver’s Education Level 

Of 218 participants, 204 (93.6%) parents provided information regarding their 

education level, with only 14 parents (6.4%) having missing data. Among them, 180 (88.2%) 

primary caregivers completed an advanced diploma/diploma or higher level of education, 

and 24 (11.8%) primary caregivers completed a certificate or other levels of education. The 

data related to the education level of primary caregivers is in ordinal format, leading to the 

utilization of Spearman’s rank correlation analysis. The analysis found a substantial positive 

correlation ( = 0.17, p = 0.023) relationship between their primary caregivers’ education 

level and academic achievement in numeracy. In other words, as the educational 
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attainment of parents increased, so did the children’s numeracy proficiency. The simple 

linear regression model suggested that the child’s reading score was increment by 10.86 

units (β = 8.8, p = 0.05)) for every unit increment of primary caregiver education level. The 

linear regression model employed two categories: low and high levels of education of 

primary caregivers, with the low level being used as the baseline. Based on the outcomes 

from the simple linear regression model, the numeracy scores were increased by 39.7 points 

(β = 39.7, p =0.074) when the educational level of the primary caregivers was high 

compared to the low level of education (β = 39.7, p =0.074). Although this predictor did not 

show statistically significant, this variable is important for this study from a theoretical 

perspective.  

Mother’s interest in education 

Of 218 participants, 213 (97.7%) parents provided responses regarding their 

education level, with minimal missing values from 5 parents (2.3%). Among them, 154 

(72.3%) mothers showed a lot of interest in education and 59 (27.7%) mothers showed 

some interest to no interest at all. As the type of data of mother’s interest in education is in 

ordinal format, Spearman’s rank correlation analysis was conducted and found no 

considerable relationship between their mother’s interest in education and academic 

achievement in reading (=-0.08,p=0.271). The simple linear regression model also 

supported the findings from correlation analysis ( = -22.13, p=0.156). Although this 

predictor did not show statistically significant, this variable is important for this study from a 

theoretical perspective.  

Host cultural context:  
Quality of the child-teacher relationship 

Out of the total participants, 208 (95.4%) children provided responses about the 

quality of the child-teacher relationship, with 10 cases having missing data. Only 45 (21.8%) 

children reported scores up to 20, while a majority of children (163, 78.2%) rated their 

teacher relationship as either 21 or higher. The majority of children from NESB immigrants 

expressed high-quality relationships with their teachers. Pearson’s correlation analysis was 

used, because of the numerical nature of the data, and found no significant correlation (r=-

0.08, p=0.394) between the quality of teacher-child relationship and the academic 

performance in numeracy among children of NESB immigrants. Similarly, the simple linear 
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regression model did not identify any significant relationship (=-2.02,p=0.127) between 

these two variables. Nevertheless, this predictor was incorporated into the  theoretical 

framework due to its theoretical importance in explaining children’s academic achievement 

in numeracy performance. 

Child’s characteristics 
Self-esteem 

In total, 213 (97.7%) children provided responses regarding their level of self-

esteem, with only 5 (2.3%) children having their missing data. It was found that 159 (74.6%) 

children scored their self-esteem 20 or above, while only 54 children (25.4%) reported their 

self-esteem level 19 or less among children of NESB immigrants. To examine the relationship 

between their self-esteem levels and their academic proficiency in numeracy skills, Pearson 

correlation analysis was employed. However, the analysis did not reveal a significant 

correlation (r=-0.01, p=0.907). Nevertheless, this predictor was included in the final analysis 

due to its theoretical importance.  

School engagement  

Of 218 children analysed, 164 (75.2%) parents provided responses regarding their 

school engagement level, with 54 (24.8%) cases had missing values. Notably, 151 (92.2%) 

children reported their school engagement level above three and a half, with only 13 (7.8%) 

children expressed their school engagement level three and a half or lower. Importantly, no 

child scored below 2.30 among children of NESB immigrants. The Pearson correlation 

coefficient showed that there was a significant positive relationship between their level of 

school engagement and their academic achievement in numeracy (r = 0.24, p = 0.005). The 

simple linear regression supported the significant relationship between these two variables. 

The coefficient ( = 40.94, p = .006) showed that the academic achievement in numeracy 

scores was increased by 40.94 for each unit increase of their level of positive school 

engagement.  

Persistence in academic tasks 

Of 218 participants, 210 (96.3%) children provided responses on their level of 

persistence with their academic tasks with minimal missing values from only 8 children 

(3.7%). Among these children of NESB skilled immigrants, It was found that 167 (77.7%) 
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children scored their persistency level above three, while only 47 (22.4%) children expressed 

their academic persistence level three or less among children of NESB skilled immigrants. 

Pearson correlation analysis found that there was a significant positive relationship between 

their level of persistence in academic tasks and their academic achievement in numeracy (r 

= 0.24, p = 0.005). The simple linear regression supported the significant relationship 

between these two variables. The coefficient ( = 32.43, p < 0.001) showed that the 

academic achievement in numeracy scores was increased by 32% for each unit increment of 

their level of persistence in numeracy tasks.  

Non-verbal Intelligence (fmatreas-k10) 

Of 218 participants, 200 (91.7%) provided responses regarding their level of non-

verbal intelligence skill, with only 18 cases (8.3%) having missing values. Non-verbal 

intelligence was measured using the sub-test of the Wechsler Intelligence Scale (WISC-IV) 

(Wechsler, 2003) for children at 10 years. Their non-verbal intelligence score was 

numerically assessed using a scoring system. Pearson correlation analysis found a significant 

(r = 0.62, p < 0.001) relationship between their level of non-verbal intelligence and their 

academic achievement in reading. In other words, As their non-verbal intelligence level 

rose, there was a corresponding increase in their academic performance in numeracy skills. 

The linear regression model suggested that the child’s numeracy score was significantly 

increased by 19.49 (β = 19.49, p < 0.001)) for every unit increment of the child’s non-verbal 

intelligence. 

 



198 
 

Table 8.2: Correlation and univariate regression models for child’s academic achievement in numeracy by selective predictors 

 

Predictors 

Pearson Product Moment/ 
Spearman’s rank-order correlation 

Univariate linear regression models 

Coefficient (r/) P value Coefficient () (95% CI) P value 

Educational aspirations relative to those of 
peers in their heritage group 

0.30 <0.001 69.0 (35.25, 102.76) <0.001 

Primary caregiver’s education level 0.15 0.041 39.74 (-3.96, 83.45) 0.074 

Mother’s interest in education -0.14 0.055      -22.13 (- 52.79,8.52) 0.156 

Quality of the child-teacher relationship      - 0.08 0.394 - 2.02 (-4.62 - .58) 0.127 

Self-esteem - 0.01 0.907 - 1.14 (- 5.80 – 3.52) 0.630 

School engagement 0.24 0.005 40.94 (11.74 – 70.14) 0.006 

Persistence in academic tasks 0.24 0.005 32.43 (14.74 – 50.11) <0.001 

Non-verbal Intelligence 0.62 < 0.001 19.49 (16.15 – 22.83) <0.001 
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 Hierarchical regression models 

8.7.1 Overall findings of academic achievement in numeracy skills 

Two-step multivariate hierarchical regression models were applied to examine the 

relationship between the predictors described above and children’s academic achievement 

in numeracy performance of children of NESB skilled immigrants (Figure 8.1). The two steps 

were labelled as Model 1 and Model 2. Predictors were relevant to the child’s home context 

(primary caregiver’s education level) and child’s characteristics (self-esteem; persistence in 

academic tasks; school engagement; and non-verbal Intelligence (fmatreas-k10) were 

included in Model 1. In Model 2, the child’s heritage culture context (Heritage peer group 

educational aspiration relative to the target child) and host culture context (quality child-

teacher relationship) were included along with the child’s home context and child’s 

characteristics from Model 1. The combination of predictors in Model 2 explained whether 

the “Immigrant Youth Adaptation in Context” (Motti-Stefanidi’s et al., 2012) framework was 

applicable to the children of NESB immigrants or not.  

The details of the findings addressed in Figure 8.1, Model 1, showed that the total 

relationship for each home context and child characteristic predictors influenced their 

academic achievement in numeracy performance. The total adjusted R-squared (Adjusted R-

squared = 0.42, p<0.001) described that Model 1 was explained by almost 42% variability by 

the predictors of home context and child’s characteristics. Model 2 showed the total 

relationship for each home context; child characteristic; heritage and host culture context 

including their peer group predictors influence their academic achievement in numeracy 

(Figure 8.1). The R-squared increased by 0.4 (Adjusted R-squared = 0.46, p = 0.01) indicating 

that there was a benefit of including heritage and host cultural-context related predictors 

(Heritage peer-group educational aspiration relative to the target child, and quality child-

teacher relationship) in Model 2  child’s persistence in academic tasks (M1 = β = 22.31; p = 

0.02; M2 = β = 22.01; p = 0.02); child’s non-verbal intelligence (M1 = β = 17.95; p < 0.001; 

M2 = β = 16.76; p < 0.001) and heritage peer groups educational aspiration relative to the 

target child (M2 = β = 46.81; p = 0.007) predictors contributed to increasing academic 

achievement in numeracy performance of children of NESB skilled immigrants. So, the 

substantial R-squared change in Model 2 and, Study Five results showed that the guided 
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framework explained the overall academic achievement in numeracy performance of 

children of skilled immigrants from NESB.  
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Figure 8-1: Influenced predictors of academic achievement in numeracy  
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 Discussion 

This study aimed to identify the predictors and the applicability of a well-known 

framework by Motti-Stefanidi explaining the individual variances on academic achievement 

in numeracy performance of children of NESB immigrants. Predictors were selected from 

previous research and through the guidance of a framework the “Immigrant Youth 

Adaptation in Context” (Motti-Stefanidi et al., 2012). Two steps (Model 1 and Model 2) of 

multivariate hierarchical regression models were used to assess the contribution of the 

selected predictors. Regarding the explanation and examine the applicability of the selected 

framework to explain the academic achievement in numeracy in a distinctly different group. 

This children group was second-generation, NESB, and skilled immigrant backgrounds. In the 

findings, The significant variances were found from the analysis of hierarchical regression 

after including heritage and host peer and context predictors with the parents and child 

characteristics. It showed that the guided framework was explained the academic 

achievement in numeracy performance of Australian-born children of NESB immigrants. 

Child’s persistence in academic tasks, child’s non-verbal intelligence, and educational 

aspirations relative to peers in their heritage group were the strongest predictors of 

individual differences in numeracy performance. Consistent results found in child's higher 

education expectation and non-verbal intelligence level (LSAC, 2014; Hao & Bonstead-Bruns, 

1998; Rosenbaum & Rochford, 2008) in regard to children of immigrants' higher levels of 

academic achievement. Bumgarner et al. (2013) found child persistence in academic task 

influenced children’s mathematics performance. This research reveals in the current 

situation, specific predictors related to the heritage culture recommended by the 

framework have contributed to independent variance of academic achievement in 

numeracy performance of children of NESB immigrants. Therefore,  this variance  explains 

the framework “Immigrant Youth Adaptation in Context” (Motti-Stefanidi et al., 2012) 

applicability to explain the individual variability of children of NESB immigrants. 



203 
 
 

 

 Strengths and limitations 

At the beginning of the thesis, this study aimed to include children from 10 years. 

However, the selected desired predictors from the literature search and guidance from the 

theoretical framework were not available at 10 years. In this context, this study included 

children when they were 12 years old to satisfy the predictors from the previous research 

and from the theoretical framework. Such as education aspiration of children and their 

parents’ aspirations about their education was not available in the dataset for children of 10 

years old. There are some limitations in the sample for children 12 years of age. Previously 

selected predictors were excluded from the current study due to the unavailability and floor 

and ceiling effects. For example, parents’ education aspirations for the child had a ceiling 

effect and were excluded from the Models. “Education expectation of parents in heritage 

group” was excluded because of the same ceiling effect. The study excluded data from 

groups with small sample sizes based on "parents' status as skilled or unskilled immigrants."  

 Conclusion 

The “Immigrant Youth Adaptation in Context” framework proposed by Motti-

Stefanidi et al. (2012) was utilised to explain the independent variances of selected 

children’s academic achievement in numeracy performance. Reduce a limitation related 

predictors may contribute to the explanation of their individual variances differently, 

because changing one single limitation could lead to different findings. Despite some 

limitations, this study revealed four individual significant predictors contributed to explain 

the variances in numeracy performances of children of NESB immigrants. These findings 

could be used as a guide for future research and implication for policy and practice makers. 

Notably, this study had a specific focus on second-generation children with skilled 

immigrants and non-English-speaking backgrounds and was informed by a well-known 

framework to assess the applicability of this well-established  in understanding the 

adaptation in this new group, adding a distinctive perspective to the field. 
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 CHAPTER 9—DISCUSSION AND CONCLUSION 

 Discussion 

This thesis focused on the adaptation of second-generation children of skilled 

immigrants from NESB in Australia. It focused on children’s adaptation to emotional and 

behavioural problems and academic achievement in two core areas, reading and numeracy 

performance. The thesis comprised five quantitative studies to explore the adaptation of 

children of NESB immigrants. Two nationally representative databases (LSAC and NAPLAN) 

were used for all five studies. Study One explored the levels of their two adaptation areas 

compared to the two other groups: children of ESB immigrants and children of native-born 

parents at three ages 10, 12, and 14 years of age. Moreover, it examined the immigrant 

status and language effects on children’s adaptation levels. This thesis compared two 

immigrant groups (children of NESB and ESB skilled immigrants) with children of native-born 

skilled parents to see the immigrant status effect on the emotional and behavioural 

problems and academic achievement of both immigrant groups’ children. It compared 

children of NESB immigrants with children of ESB immigrants to explore the effect of 

language status on children of skilled immigrants’ adaptation in both areas. Study Two 

examined longitudinal changes among the same groups on the same outcomes in all three 

age levels. Studies Three, Four, and Five identified specific predictors related to children’s 

characteristics and their developmental context that contributed independent variance to 

measures of adaptation in both areas among children of NESB skilled immigrants using the 

“Immigrant Youth Adaptation in Context” framework (Motti-Stefanidi et al., 2012). 

This thesis found that children of NESB skilled immigrants in Australia were thriving. 

They have consistently demonstrated better emotional and behavioural health and 

academic achievement in reading and numeracy performance compared to children of ESB 

immigrants, and children of native-born parents. The thesis revealed that there is a marked 

difference in comparison with the persistent evidence of disadvantage widely reported in 

the USA and Western Europe (Motti‐Stefanidi et al, 2008; Stevens et al., 2015). This final 
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chapter discusses the thesis’s findings in the context of the extant literature, highlighting 

contributions to the body of knowledge. It concludes with future research, policy, and 

practical implications. 

9.1.1 Emotional and behavioural problems  

Study One examined the group differences on emotional and behavioural problems 

of children of NESB immigrants compared to children of ESB immigrants, and children of 

native-born parents. One key finding of this thesis was that children of NESB skilled 

immigrants exhibited lower emotional and behavioural problems compared to children of 

native-born parents and children of ESB immigrants. It was not significantly lower, which 

represented similar levels of emotional and behavioural health among the three children 

groups. This study did not examine immigrant status and language status effect further 

because of no differences among three groups’ emotional and behavioural problem levels. 

None of the groups showed emotional and behavioural problems scores above the 

borderline or clinical cutoff point. This pattern of outcome on emotional and behavioural 

problems continues at the ages of 10, 12, and 14 years. The finding is a marked contrast 

with the previous literature (e.g., Motti-Stefanidi et al., 2008). Details of the findings of 

emotional and behavioural problems according to the longitudinal effects and influenced 

predictors on emotional and behavioural problems of  children of NESB immigrants are 

discussed below. 

Longitudinal effect 

The second study conducted a longitudinal study to explore the longitudinal changes 

of emotional and behavioural problems at the ages of 10 years, 12 years, and 14 years. 

These longitudinal changes of emotional and behavioural problems were examined for   

children of NESB immigrants and compared to  children of ESB immigrants, and children of 

native-born parents. This study selected the same participants who were available in all 

ages. It was hypothesised that the longitudinal changes of emotional and behavioural 

problems of children of NESB immigrants would be unfavourable or negative from 10 years 
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of age to the following two ages at 12 years and 14 years of age. Similar changes would be 

observed compared to the other two other groups: children of ESB immigrants and native-

born parents from 10 years to 12 years, and 14 years of age. 

The outcome does not support the hypothesis. It showed the improvement of 

emotional and behavioural well-being over the span of 10 years to subsequent ages (12 

years and 14 years) which displayed a favourable trend. In particular, they have displayed a 

similar or lower level of emotional and behavioural problems at 12 years, and 14 years, 

compared to 10 years of age. They have demonstrated similar findings through group 

comparison involving children of native-born parents and children of ESB immigrants from 

10 years to 12 years, and 14 years of age. In conclusion, the findings of this study clearly 

showed that the children of NESB immigrants in Australia showed positive longitudinal 

changes of adaptation in terms of emotional and behavioural outcomes. 

Predictors of emotional and behavioural problems 

The third study explored the evidence-based explanation of influenced predictors on 

adaptation patterns and independent variance of children of NESB immigrants’ emotional 

and behavioural problems. It was guided by previous research and a well-known framework 

the “Immigrant Youth Adaptation in Context” (Motti-Stefanidi et al., 2012). The study aimed 

to identify the predictors as well as the applicability of Motti-Stefanidi et al’s framework 

explaining independent variances of children of NESB skilled immigrants’ adaptation of 

emotional and behavioural problems. The study observed them when they were 12 years, at 

their transition from primary school to secondary school. Hierarchical regression models 

were applied to explore the contribution of the selected predictors. The result found that 

four out of six selected predictors were significant and Motti-Stefanidi’s framework 

explained the emotional and behavioural problems of this distinct group. 

The four predictors were “self-esteem,” “reactivity,” “victimisation experienced by 

the target child relative to that experienced by  peers in the host culture group,” and 

“quality of the child-teacher relationship”. The results showed that higher levels of child’s 
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self-esteem were associated with their lower levels of emotional and behavioural problems 

in children of NESB skilled immigrants. This is consistent with previous research which found 

a positive relationship between children’s self-esteem and emotional and behavioural 

problems (Motti-Stefanidi et al., 2012; Nakash et al., 2012). Higher levels of negative 

reactivity or temperament increased the emotional and behavioural problems of children of 

NESB immigrants. Children’s peer predictors also influenced their emotional and 

behavioural problems. Children of NESB immigrants’ emotional and behavioural problems 

increased when host peers suffered more bullying victimisation relative to that experienced 

by  peers in the host culture group. Their quality of relationship with their teacher from the 

host context influenced their emotional and behavioural problems. The higher levels of 

quality child-teacher relationship decreased their emotional and behavioural problems 

considerably. These findings demonstrate that Motti-Stefanidi’s framework was applicable 

to explain the emotional and behavioural problems of children of NESB skilled immigrants. 

9.1.2 Academic achievement in reading performance 

The first study showed a similar or higher level of academic achievement in reading 

among children of NESB immigrants compared to children of ESB immigrants and children of 

native-born parents. This trend was consistent across three age groups: 10 years, 12 years, 

and 14 years, with all three groups surpassing the national average reading scores in 

Australia. This fundings contrast with previous research, which showed that second-

generation immigrant children had lower levels of academic achievement compared to 

children of native-born parents (Bodovski & Durham, 2010). The findings are elaborated 

upon in four areas: immigrant status, language status, and longitudinal effects and 

influenced predictors on academic achievement in the reading performance of children of 

NESB immigrants.  

Immigrant status effect 

To investigate the effect of immigrant status on academic achievement in reading 

performance, Study One compared two immigrant groups (children of NESB and ESB skilled 



208 
 
 

 

immigrants) with children of native-born skilled parents. It was hypothesised that reading 

performance among children of skilled immigrants from NESB and ESB would be higher than 

that of children of native-born skilled parents. Both immigrant groups did not demonstrate 

lower academic achievement in reading performance compared to non-immigrant children 

at 10 years, 12 years, and 14 years of age. They either have shown similar or higher scores in 

reading performance than non-immigrant peers. These findings supported the hypothesis, 

indicating that there was no detrimental immigrant status effect on the academic 

achievement in the reading performance of children of NESB and ESB immigrants. This 

aligns with previous research that used data from PISA (Akther & Robinson, 2014) and 

NAPLAN (Islam et al., 2022), which also found higher reading scores among second-

generation immigrant children than children of native-born parents. Their research focused 

on immigrant host country backgrounds such as Australia, New Zealand, Canada, and 

Singapore. In contrast, previous research showed a lower grade point average among 

children from immigrant backgrounds than children of native-born parents (Motti-Stefanidi 

et al., 2008; OECD, 2012). Previous research in the USA and Europe found that second-

generation immigrant children had a lower level of adaptation or outcomes than first-

generation immigrant children or native children (e.g., Coll & Marks, 2012). Nonetheless, 

such patterns of immigrant disadvantage were not evident in the findings of this thesis. 

Consequently, the results did not show any pattern of the immigrant status-related 

disadvantage in the academic achievement of children from NESB and ESB immigrants, 

specifically in terms of reading performance.  

Language effect 

In Study One, this thesis explored the effect of language status on academic 

achievement in reading performance of  children of NESB immigrants by comparing them 

with children of ESB immigrants. It was hypothesised that reading performance among 

children of skilled immigrants from NESB would be higher than that that of children of ESB 

skilled immigrants. However, the findings revealed that children of NESB immigrants have 

exhibited higher scores in reading performance compared to the children of ESB immigrants 
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at 10 years, 12 years, and 14 years of age. The different scores were not significantly higher 

in all ages. This indicates that both groups of immigrant children exhibited similar levels of 

reading performance. The reading scores of children of NESB immigrants’ were not lower at 

any age compared to children of ESB immigrants. Reading performance primarily relies on 

language skills, and children of ESB immigrants have greater chances to excel because they 

have more exposure to and proficiency in the host language. However, these findings 

contrast with previous research, which showed a disadvantage for children of immigrants 

who had limited proficiency in the host language (e.g., Toppelberg et al., 2010). Children of 

NESB immigrants did not experience any disadvantages despite not having English as their 

primary home or heritage language. 

Longitudinal effect 

Longitudinal changes in academic achievement in reading performance among 

children of skilled immigrants from NESB were examined in the second study. The 

longitudinal changes were observed from 10 years to 12 years and 14 years of age and 

compared these changes to those in children of ESB skilled immigrants and native-born 

skilled parents. The study hypothesised that the longitudinal changes of academic 

achievement in the reading performance of children of NESB immigrants would be positive 

within themselves and compared to children of ESB immigrants and native-born parents 

from 10 years to 12 years, and 14 years of age. 

The findings from Study Two supported the hypothesis. The longitudinal changes 

from 10 years to 12 years, and 14 years of age displayed a favourable trend. They have 

displayed higher levels of reading performance over the span of 10 years to subsequent 

ages (12 years, and 14 years). Moreover, when compared to children of native-born parents 

and children of ESB immigrants, they either displayed similar or higher scores in reading 

performance at the different age intervals (10 years, 12 years, and 14 years). In conclusion, 

the study results showed that the children of NESB immigrants in Australia exhibited 

positive longitudinal changes in the adaptation of academic achievement in reading 

performances. 
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Predictors of academic achievement in reading performance 

The primary goal of Study Four was to isolate the predictors that had individual 

effects on the variation in reading performance among 12-year-old children with NESB 

skilled immigrant backgrounds. Additionally, the study sought to assess the applicability of 

Motti-Stefanidi et al.'s (2012) framework in this context. This was observed in children aged 

12 years only, transitioning from primary school to high school. These children were second-

generation immigrant children, originated from non-English speaking countries, and coming 

from skilled immigrant backgrounds. Predictors were selected based on prior research and 

guided by the framework of “Immigrant Youth Adaptation in Context” proposed by Motti-

Stefanidi et al. (2012). Hierarchical regression models were applied to explain the 

contribution of the selected predictors associated with reading performance and explain the 

applicability of the framework to understand academic achievement in reading performance 

within this group. The findings showed that the framework, guided by the selected 

predictors , accounted for approximately 31% of the variance in reading performance, and 

the theory was applicable to this distinct group. Model 1 explains 27% of the variance and 

when the host and heritage contexts and peer-related predictors include with the parents” 

and child’s characteristics predictors in Model 2, it explains 31% of the variance in their 

reading performance. This 4% increase was statistically significant.  

Out of the eight predictors examined in the study, four individual predictors were 

found to be significantly associated with the variance of reading performance of children of 

NESB skilled immigrants. “Primary caregivers education levels,” “school engagement,” “non-

verbal intelligence,” and “educational aspirations relative to those of peers in their heritage 

group” were the strongest positive predictors of individual differences in reading 

performance. When each of these four predictors increased, children academic scores in 

reading performance also increased. E.g., child’s highest level of school engagement and 

child’s higher levels of non-verbal intelligence increased academic achievement in reading 

performance for children of NESB skilled immigrants. Previous research found a positive 

association between immigrant parents’ higher education levels (Crosnoe & Turley, 2011; 
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Gillborn, 1997; Mok et al., 2016; Moon et al., 2009), children of immigrants' higher levels of 

school engagement and academic achievement (Asendorpf & Motti-Stefanidi, 2017). 

Children of immigrants with lower levels of school engagement can lead to a lower level of 

academic achievement compared to the children of native parents (Motti-Stefanidi et al., 

2015). Consistent findings were found with child's higher education expectation and non-

verbal intelligence level (LSAC, 2014; Hao & Bonstead-Bruns, 1998; Rosenbaum & Rochford, 

2008). This study reveals that specific predictors related to the heritage culture and peer 

group recommended by the framework contributed to the independent variance of 

academic achievement in reading performance of the children of NESB skilled immigrants. 

Moreover, the findings demonstrated that Motti-Stefanidi’s framework was applicable to 

explaining the independent variance of academic achievement in reading performance of 

children of NESB skilled immigrants. 

9.1.3 Academic achievement in numeracy performance 

The first study aimed to investigate group differences in the academic achievement 

of numeracy performance among children of NESB immigrants compared to children of ESB 

immigrants, and children of native-born parents. Academic achievement in numeracy 

performance was observed because its lesser focus on language volume than reading 

performance. It was expected that children will perform better in their numeracy scores 

than their reading scores. It was hypothesised that children would demonstrate higher 

scores in numeracy performance than other two groups. The results indeed supported this 

hypothesis, revealing that children of NESB immigrants achieved higher numeracy scores 

than both children of native-born parents and children of ESB immigrants. All three groups 

showed higher numeracy scores compared to the Australian national average scores across 

all three age periods. Details of the results of academic achievement in numeracy 

performance according to immigrant status, language status, and longitudinal effects and 

influenced predictors of independent variances on academic achievement in numeracy 

performance of children of NESB immigrants were discussed below.   
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Immigrant status effect 

Study One examined the effect of immigrant status on academic achievement in 

numeracy performance by comparing both immigrant groups (children of NESB and ESB 

immigrants) with children of native-born skilled parents. This study hypothesised that the 

numeracy scores among both immigrant groups would be higher than children of native-

born parents. The results supported the hypothesis and displayed higher scores among 

children of NESB- and ESB immigrants than non-immigrant children at 10 years, 12 years, 

and 14 years of age. Children of NESB immigrants demonstrated significantly higher scores 

in numeracy performance than children of native-born parents of all ages. Consistent result 

also found in previous research (Islam et al., 2022). The findings did not show any negative 

effects of immigrant status on their numeracy skills. While children of ESB immigrants did 

exhibit higher numeracy scores than children of native-born parents across all age groups, 

the difference was not statistically significant. They have displayed similar numeracy scores 

as children of native-born skilled parents at all three ages. Subsequently, both groups of 

immigrant children did not show lower scores than non-immigrant children. This finding 

contrasts with the majority of previous research which found a negative immigrant status 

effect on academic achievement (Anagnostaki et al., 2016; Motti-Stefanidi et al., 2015; 

Motti-Stefanidi et al., 2008; OECD, 2012; Suárez-Orozco et al., 2010). Furthermore, the 

findings from Study One were similar to some current research where immigrant children 

outperform non-immigrant children in numeracy performance (Islam et al., 2022; Akther & 

Robinson, 2014).    

Language effect 

In first study, this thesis compared the children of NESB immigrants with children of 

ESB immigrants to perceive the language effect on numeracy performance. It was 

hypothesised that numeracy performance among the children of NESB immigrants would be 

higher than the children of ESB immigrants. The results supported the hypothesis, no 

language effect was found for home language origin among children of skilled immigrants 

from NESB on numeracy performance compared to children of skilled immigrants from ESB. 
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The children of NESB immigrants exhibited higher scores in numeracy performance 

compared to children of ESB immigrants in all three ages. This finding was consistent with 

previous research by Islam et al. (2022). Their numeracy scores were significantly higher 

than children of ESB immigrants at 10 years, 12 years, and 14 years of age. However, these 

findings contrast with previous research that showed a disadvantage for children of 

immigrants with limited proficiency in the host language (e.g., Toppelberg et al., 2010). 

Overall, the findings demonstrated that language did not show any negative effect on 

academic achievement in the numeracy performance of children of NESB skilled immigrants.  

Longitudinal effect 

In the second study, a longitudinal study was conducted on academic achievement in 

numeracy performance for children of NESB immigrants. It examined longitudinal changes 

of children of NESB immigrants and compared them to children of ESB immigrants, and 

children of native-born skilled parents from 10 years to subsequent ages (12 years and 14 

years). This study selected the same participants who were available in all ages in each 

group. It was hypothesised that the longitudinal changes of academic achievement in 

numeracy performance of children of NESB immigrants would be higher/positive. Similar 

trends would be found in numeracy performance of children of NESB immigrants compared 

to the other two counterparts: children of ESB immigrants and native-born parents from 10 

years to 12 years, and 14 years of age. 

The outcome supported the hypothesis. The longitudinal changes on academic 

achievement in numeracy performance demonstrated a favourable trend from 10 years to 

12 years, and 14 years of age. In particular they have displayed higher scores on numeracy 

performance from 10 years to 12 years, and 14 years of age. Moreover, they have showed 

similar or higher levels of scores on numeracy performance through a group comparison 

comprising children of native-born parents and children of ESB immigrants from 10 years to 

12 years, and 14 years of age. In contrast, most previous research In conclusion, studies 

found that children of immigrants were at a substantial academic disadvantage compared to 

non-immigrant children (Dustmann et al., 2012; Motti-Stefanidi et al., 2015; Thomas, 2009; 
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Schnell & Azzolini, 2015). This research was not longitudinal and did not focus on specifically 

second-generation immigrant children from skilled backgrounds. Furthermore, previous 

research showed that highly acculturated second-generation immigrant children have 

poorer outcomes than first-generation immigrant children) (e.g., Marks et al., 2014), which 

is marked contrast with this study findings. Overall, Study Two’s findings have shown that 

the children of NESB immigrants in Australia showed positive longitudinal changes of 

adaptation in terms of academic achievement in numeracy. 

Predictors related to academic achievement in numeracy performance. 

Study Five examined the influences of predictors on independent variances on the 

adaptation of academic achievement in the numeracy performance of children of NESB 

skilled immigrants. The predictors selection was based on previous research and were 

guided by the "Immigrant Youth Adaptation in Context" framework developed by Motti-

Stefanidi and colleagues (Motti-Stefanidi et al., 2012). The aims of the study were to find out 

significant predictors and the applicability of the selected framework to explain the 

independent variances of numeracy performance of children of NESB immigrants. This study 

observed children aged 12 years only, transitioning from primary school to high school. 

Two-step  (Model 1 and Model 2) hierarchical multivariate regression models were used to 

assess the contribution of the selected predictors.   

Regarding the explanation and examination of the applicability of the selected 

framework to explain the academic achievement in numeracy performance in a distinctly 

different group, this group of children was clearly defined as second-generation immigrant 

children of NESB skilled immigrant. Two steps (Model 1 and Model 2) of multivariate 

hierarchical regression models were used to assess the contribution of the selected 

predictors. The findings showed that the guided framework was explained in Model-1 with 

about 42% of the variance in numeracy performance, whereas in Model-2, it explained 46% 

of the variance in numeracy performance of children of NESB immigrants. A 4% variance 

was significantly increased in Model-2. This reveals specific predictors related to the 

heritage culture peer groups recommended by the framework contributed to independent 
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variance in academic achievement in numeracy performance. This determines the 

applicability of the selected framework to explain the variances of the numeracy 

performance of children of NESB immigrants. Out of eight predictors examined, three 

predictors contributed substantially to this group’s numeracy performance: “persistence in 

academic tasks;” “non-verbal intelligence” and “educational aspirations relative to those of 

peers in their heritage group”.  These three predictors were the strongest predictors of 

individual differences in the numeracy performance of children of skilled immigrants from 

NESB. Previous literature reported a positive association between child’s educational 

aspiration and non-verbal intelligence level (LSAC, 2014, Hao & Bonstead-Bruns, 1998; 

Rosenbaum & Rochford, 2008), and child’s persistence (Bumgarner et al., 2013) with higher 

performance on their academic achievement.  

Overall, this thesis’s results did not show a pattern of the immigrant disadvantage. In 

contrast, previous research found that children of immigrants were disadvantaged in 

comparison to children of native parents in their adaptation (Motti-Stefanidi et al., 2008; 

Motti‐Stefanidi, 2014; Motti-Stefanidi et al., 2015; Anagnostaki et al., 2016). They found 

that children of immigrants have lower levels of adaptation than non-immigrant children. 

Coll and Marks (2012) found that second-generation immigrant children had a lower level of 

adaptation than first-generation immigrant children or native children. In contrast, this 

thesis’s results in Study One did not demonstrated any evidence that the effect of 

immigrant status and parents' home language led to a disadvantage in their emotional and 

behavioural problems and academic achievement in reading and numeracy performance at 

10 years, 12 years, and 14 years of age. Study Two showed positive longitudinal changes 

among  children of NESB immigrants in all three age levels. 

As an immigrant host country, Australia has a settlement program for immigrant 

support. Australia showed its great support to immigrant families for supportive 

multiculturalism practice (e.g., Marks et al., 2018) as an immigrant host country that could 

lead to positive adaptation among children of immigrants. The aim is to promote, maintain, 

and increase support in family, community, and in the school environment. In order for 
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children of immigrants to cope with the host culture and language, they are encouraged to 

maintain their heritage culture. Australia has programs for English as a second language (ESL 

program) for non-English speaking countries background students at primary and secondary 

schools. Multicultural days and ethnic school parades are celebrated in Australia each year. 

Children of immigrants' emotional and behavioural problems (e.g., shame, feelings of 

failure, and rejection which may lead to alcohol use) can increase because of the negative 

reaction of the host community to them (Walsh et al., 2018). Promoting multiculturalism 

with an added value to heritage orientation could minimise those problems and maximise 

positive adaptation (Schachner et al, 2017). In school children celebrate harmony day to 

show positive multiculturalism. Parents are welcome and encouraged to share their cultural 

food, and students are encouraged to wear their traditional cultural dress. These strategies 

are thought to contribute benefits that improve academic life for both children of 

immigrants and children of native-born parents (Silveira et al, 2019). 

 Implications 

The findings of this thesis demonstrated a marked contrast from the majority of 

previous research conducted on the adaptation of the children of immigrants, primarily 

those from the USA and European host country backgrounds. These findings have the 

potential to contribute to various aspects, guiding future research, validating theories, and 

informing policy and decision makers. 

Firstly, the cohort of children was different from most previous research on the 

adaptation of the children of immigrants. Participants were selected from second-

generation immigrant children whose home language was different from English and whose 

parents’ background was skilled according to their highest education levels. Previous 

research mainly focused on a mixed group of children according to generation, parents’ skill 

levels, or even parents’ home language. Consequently, those studies predominantly 

encompassed either first-generation or pooled samples of first-and second-generation 

immigrant children. Furthermore, children from those studies primarily derived from either 
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unskilled or a combination of skilled and unskilled backgrounds. Majority of those study 

findings were not separated according to children heritage language backgrounds, e.g., 

children of immigrants whose parents share the language of the host country against those 

who do not (from English speaking and non-English speaking backgrounds). In this thesis, 

the group of children were selected carefully, specially drawn from second-generation 

children of skilled immigrants from non-English-speaking countries backgrounds. The 

findings from this thesis hold the potential to offer valuable support to researchers who 

intend to focus on the adaptation of this particular group of children in the future. 

Secondly, this thesis was carried out within the context of Australia, which presents a 

distinct host environment when contrasted with the more conventional immigrant-receiving 

nations, such as Western European countries and the USA. Although disparities in academic 

achievement between children of immigrants and children of native-born parents are 

common in high-income countries, children of immigrants in Australia do not experience the 

same level of disadvantage observed in the USA and Western European countries 

(Anagonostaki et al. 2016). Considering its multicultural nature, Australia has established a 

policy promoting multiculturalism and a robust program for the settlement of immigrants. 

The immigrant support program in New Zealand closely resembles Australia’s approach. 

Canada and Singapore also exhibit similar host environments. Findings from the PISA 

(Programme for International Student Assessment) dataset across Australia, New Zealand, 

Canada, and Singapore reveal that second-generation immigrant children performed better 

than non-immigrant children in academic outcomes in reading, numeracy, and science 

(Akther & Robinson, 2014). According to Level et al. (2008) in familiar immigrant-receiving 

countries e.g., in Australia, strict immigration laws contribute to the improved educational 

achievements of immigrant children.This distinct host context might serve as an additional 

explanation for the divergent outcomes presented in this thesis. 

Secondly, this thesis is conducted in Australia, and it has a different host context 

compared to other traditional immigrant host countries, such as Western Europe and the 

USA. Although academic achievement gaps between children of immigrants and children of 
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native-born parents were common in high-income countries, immigrants in Australia do not 

experience the same disadvantage faced in the USA and Western European countries 

(Anagonostaki et al. 2016). Australia has a multicultural policy and a strong immigrant 

settlement program. New Zealand has the most comparable immigrant support program. 

Canada and Singapore follow a closer host context too. Findings from the PISA (Programme 

for International Student Assessment) dataset in Australia, New Zealand, Canada, and 

Singapore, indicate that second-generation immigrant children performed better in 

academic outcomes in reading, numeracy, and science (Akther & Robinson, 2014). 

According to Level et al. (2008) in familiar immigrant-receiving countries, strict immigration 

laws explain immigrant children's better educational performance. This different host 

context could be another reason for this thesis’s contrasting findings. 

Finally, the incorporation of specific framework elucidated the process of both 

internal and external adaptation for this novel group, encompassing aspects such as 

emotional and behavioural problems as well as academic achievement in reading and 

numeracy performance. This framework stands as a potential reference and can be used as 

a guide to explain the adaptation for this distinct group in future research also. Practicing 

multicultural policy in Australia may strengthen the same opportunity and importance to 

the children of immigrants as like as children of native-born parents. This approach could 

foster a sense of parity, underlining that all children, regardless of their immigrant or non-

immigrant origins, are valued equally. 

In addition, the findings could be considered by policymakers and practitioners in 

their work toward positive settlement or adaptation in children of immigrants in any 

immigrant host country. It is vital to promote the development and adaptation of children 

of immigrants within their families, schools, workplaces, and communities for new and 

better strategies, for the well-being of children of immigrants and the economic prosperity 

and social cohesion of the host country. 
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 Strengths and limitations 

This thesis enhanced its credibility through the execution of an attrition analysis, as 

accurately presented in Chapter 3. The primary objective of this analysis was to examine and 

evaluate any potential biases that could affect the longitudinal study's findings. The analysis 

encompassed several aspects, including the magnitude of attrition in all three groups and 

the demographic composition to uncover any sample biases and demographic changes 

across different age groups. Additionally, it explored the likelihood of performance bias 

resulting from sample attrition. This attrition analysis is a strong strength of this thesis 

exploration. 

Furthermore, a robust set of archival data were used for this research purpose. 

While this dataset offered numerous advantages including nationally representative data as 

well as longitudinal data, it also imposed certain constraints based on the children group 

and study objectives. Consequently, researcher modified the selection of participants to 

ensure an adequate sample size. Initially, the thesis focused on children from South Asian 

skilled immigrant backgrounds. Upon the confirmation of the research proposal, when the 

researcher received the dataset, it become evident that the sample size was limited. As a 

result, this thesis opted to select samples from all available children of each available NESB 

country. Although the sample size was changed at the beginning of the study, it broadens 

the opportunity to know about more widen group. The number of available participants was 

a huge challenge for this dataset, but it is impossible to collect representative data from 

each state of Australia for a single researcher. In this context, the LSAC and NAPLAN 

datasets proved to be robust alternatives. Both datasets offered a valuable opportunity to 

undertake secondary analysis on nationally representative longitudinal data.  

The primary focus of the thesis was to identify potential effects related to immigrant 

status, dominant language, parents’ skill levels, and longitudinal factors of second-

generation children of skilled immigrants.  However, within the dataset, the number of 

participants related to children of NESB and ESB unskilled immigrants was not large enough 
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to explore the parents’ skilled effect on adaptation through a comparative analysis of the 

group.  

The unavailability of selected predictors posed an additional challenge for certain 

age groups. This challenge emerged after the group selection process, mainly  due to the 

unavailability of selected predictors at 10 years of age. These predictors were chosen based 

on established guidelines in previous research, and the theoretical framework “Immigrant 

Youth Adaptation in Context” of Motti-Stefanidi et al. (2012). Consequently, this thesis 

needed to forgo several potential samples from the  10-year age group, due to the 

unavailability of the selected important predictors. For instance, the education aspiration of 

children was not available at 10 years age group. Subsequently, this thesis examined the 

applicability of the framework for this particular group when the children age of 12 years.  

However, even selecting data from the age of 12 years came with certain limitations, as it 

required the omission of certain predictors identified in the existing literature. Moreover, 

using Motti-Stefanidi et al. (2012) framework as a guide to identified influenced variable 

associated with children outcomes and finding the applicability of this framework to explain 

individual variability of three outcomes of children of skilled immigrants is a robust strength 

of this thesis. 

 Future goal 

This thesis has focused on children of NESB-skilled immigrants available from the 

LSAC dataset. In total, there were 19 countries available for children of NESB-skilled 

immigrants. Given that each country possesses its own unique culture and language, which 

could impact the result. That is why future research might consider the option of selecting 

specific single regional group according to their cultural similarities and geographical 

proximity. The LSAC dataset currently provides data for two specific single regional groups, 

namely South-Asian and East-Asian groups, which could be chosen to elucidate the 

adaptation of these distinct regional groups. The insights derived from a specific group could 

potentially lend support to the findings of this thesis. 
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 Children of NESB-skilled immigrants displayed significantly higher scores in both 

reading and numeracy performance when compared to children of ESB-skilled immigrants. 

This was a marked contrast finding from previous findings, which have shown a lower level 

of outcome for children of immigrants with limited proficiency in the host language (e.g., 

Toppelberg et al., 2010). As the findings from this thesis have shown variation among two 

groups of second-generation immigrant children, further research is required to understand 

the context of children of skilled immigrants from NESB compared to children of skilled 

immigrants from ESB backgrounds.  

Despite certain limitations in terms of participant numbers, the dataset employed in 

this thesis presents a significant research opportunity to uncover substantial insights. It 

holds the potential to track the progression of second-generation immigrant children in 

Australia into young adulthood once the necessary data becomes available. This offers the 

prospect of gaining a comprehensive understanding of the outcomes for these children over 

time. 

The use of a robust set of archival data provided many benefits, although it also 

introduced a constraint aligned with research aims. In the beginning, this thesis aimed to 

explain the immigrants’ status effects, language effects, parents’ skilled effects, and 

longitudinal effects. However, the impact of parental skill levels could not be adequately 

examined due to an insufficient number of participants, as this thesis used the secondary 

data which was not specifically designed to answer the questions the thesis set out to 

examine. Therefore, it was consciously decided not to use those groups analysis for the 

small number of participants. It would be a noteworthy discovery in forthcoming research if 

relevant data could be obtained which will provide a complete scenario of the adaptation of 

Australian-born children of immigrants. The following concept diagram (Figure 7.1) will help 

to explain the skilled effect in the future. 
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Figure 9-1: Three possible distinct levels of future research 

 

 

 

 

 

 

 

 

 Conclusion 

The findings of this thesis are a marked contrast to most reported children of 

immigrants in the USA and Western Europe. Data originating from Australia reveals that 

second-generation immigrant children are thriving, with no evidence of poorer outcomes 

either at age levels or across various outcomes of children of skilled immigrant parents from 

NESB. Overall, children of NESB immigrants had similar or lower levels of emotional and 

behavioural problems and they have achieved similar or higher scores in academic 

achievement in reading and numeracy performance compared to their counterparts:  

children of ESB skilled immigrants and children of native-born skilled parents. This is 

consistent with other datasets, such as PISA, regarding the performance of children of 

immigrants in Australia. It is not clear if this pattern of findings is due to the Australia’s 

distinct context, including its selective migration policy, commitment to multiculturalism, 

provisions for English language support for non-immigrant children, robust immigrant 

resettlement programs (new arrivals programs, adult migrant English classes, and migrant 
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resource centres), other factors (e.g., Asian-American immigrant children showed positive 

outcomes) or combination of all those factors. 

The pattern of immigrant paradox or immigrant disadvantage did not appear in 

children of NESB skilled immigrants. This might be the cause of the practice of multicultural 

policy and the maintaining support for immigrant settlement and the English language 

improvement program in Australia. Children of skilled immigrants from non-English-

speaking countries do not share the disadvantageous outcomes observed in previous 

research conducted in other countries. In Australia, the social policy, the immigration policy 

and settlement support program, and education have been successful in facilitating equity 

on psycho-social well-being and academic opportunities and outcomes for most second-

generation children of skilled immigrants. 

In addition, Motti-Stefanidi et al. (2012) the  “Immigrant Youth Adaptation in 

Context” framework has explained additional independent variance of children on 

“emotional and behavioural problems”, and academic achievement in reading and 

numeracy performance” of  children of NESB skilled immigrants. This was observed 

specifically in  children who have NESB skilled immigrant backgrounds. 

Some limitations were noted in the thesis by highlighting the sample size of 

immigrants children groups and influenced predictors related to outcomes. A lower number 

of participants among the immigrant children group is a common limitation for the research 

on the adaptation of this group compared to the non-immigrant children group. Alongside, 

some important predictors were unable to select because of a minimal variance within-

group (parents’ academic expectations of their children) and floor and ceiling effects for 

some measurements. Some of them were insensitive according to culture. These limitations 

could contribute to their predictors of explanation because changing one single limitation 

could lead to different findings. Despite these limitations, this thesis exhibited exceptional 

findings compared to the previous research which could be used as a guideline for future 

research and policy and practice makers. Several factors concerning immigration policy and 
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settlement procedures are proposed to contribute to this pattern of findings. This thesis 

focused specifically on second-generation immigrant children from skilled immigrants, and 

non-English speaking heritage language country backgrounds, and informed by a well-

known framework to explain the applicability in a new group adaptation that is unique in 

the field. 
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APPENDICES 

Appendix I: Side-by-side of original and adapted emotional and behavioural frameworks. Figure 1.1 Immigrant Youth Adaptation in Contexts: 

An integrative framework (Motti-Stefanidi et al., 2012), and Figure 1.2 Research model showing interaction and individual-level predictors of 

individual differences in emotional and behavioural problems among children of immigrants from non-English-speaking countries (inspired by 

Motti-Stefanidi et al., 2012). 
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Appendix II: Side-by-side of original and adapted reading and numeracy frameworks. Figure 1.1 Immigrant Youth Adaptation in Contexts: An 

integrative framework (Motti-Stefanidi et al., 2012), and Figure 1.3 Research model showing interaction and individual-level predictors of 

individual differences in reading and numeracy skills among children of skilled immigrants (Adopted from and inspired by Motti-Stefanidi et al., 

2012). 
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Appendix III: NAPLAN assessment scale according to national minimum standards 

 

 

  “Removed due to copyright restriction” 

 

Source: https://www.nap.edu.au/results-and-

reports/how-to-interpret 
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Appendix IV: NAPLAN scale score equivalence to the band in different Year levels (Blue font was used to differentiate the national average scores 
and Band in reading and numeracy performance according to different Grade/Year levels). 

Year level 

Year 3 (2009) Year 5 (2010) Year 7 (2012) Year 9 (2014) 

Reading Numeracy Reading Numeracy Reading Numeracy Reading Numeracy 

Scale 
score 

Band Scale 
score 

Band Scale 
score 

Band Scale 
score 

Band Scale 
score 

Band Scale 
score 

Band Scale 
score 

Band Scale 
score 

Band 

3.3 – 
264.2 

1 0.0 – 
269.1 

1 70.9 – 
372.4 

3 110.7 – 
368.5 

3 139.5 - 
422.9 

4 172.9 – 
421.4 

4 195.6 - 
477.7 

5 246.0 – 
472.7 

5 

277.2 – 
313.1 

2 282.9 – 
321.4 

2 384.8 – 
420.1 

4 379.2 – 
419.4 

4 431.7 - 
472.0 

5 428.9 –
475.1 

5 485.5 - 
528.7 

6 479.4 – 
526.1 

6 

324.2 – 
366.7 

3 333.7 – 
369.7 

3 431.5 – 
476.9 

5 429.0 – 
476.3 

5 479.6 - 
523.5 

6 481.1 - 
527.0 

6 535.5 - 
575.9 

7 531.4 – 
577.56 

7 

377.0 – 
418.6 

4 381.6 – 
418.2 

4 488.6 – 
525.3 

6 485.8 – 
524.9 

6 530.7 - 
576.2 

7 532.7 - 
578.7 

7 582.8 – 
626.9 

8 582.7 – 
630.9 

8 

429.4 – 
477.1 

5 430.9 – 
472.0 

5 538.4 – 
567.1 

7 535.2 – 
580.5 

7 584.4 - 
630.6 

8 584.7 - 
630.6 

8 635.1 - 
683.5 

9 636.6 – 
681.3 

9 

491.0 – 
684.7 

6 487.2 – 
763.3 

6 582.9 – 
841.6 

8 593.4 – 
798.7 

8 641.7 –
865.8 

9 637.9 - 
922.8 

9 695.6 - 
907.5 

10 688.6 – 
920. 0 

10 

Source: https://www.nap.edu.au/results-and-reports/how-to-interpret/score-equivalence-tables
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Appendix V: Child’s self-reported emotional and behavioural problems 

Strengths and Difficulty Questionnaire (SDQ) (Goodman, 1997) 

a) I am restless; I cannot stay still for long. (Hyperactivity) 

b) I am constantly fidgeting or squirming. (Hyperactivity) 

c) I am easily distracted; I find it difficult to concentrate. (Hyperactivity) 

d) I think before I do things. (Hyperactivity) 

e) I finish the work I am doing; my attention is good. (Hyperactivity) 

f) I get a lot of headaches, stomach-aches, or sickness. (Emotional) 

g) I worry a lot. (Emotional) 

h) I am often unhappy, depressed, or tearful. (Emotional) 

i) I am nervous in new situations. I easily lose confidence. (Emotional) 

j) I have many fears, I am easily scared. (Emotional)    

k) I get very angry and lose my temper. (Conduct problems) 

l) I usually do as I am told. (Conduct problems) 

m) I fight a lot. I can make other people do what I want. (Conduct problems) 

n) I am kind to younger children. (Conduct problems) 

o) I am often accused of lying or cheating. (Conduct problems) 

p) I would rather be alone than with people of my age. (Peer relationship) 

q) I have one good friend or more. (Peer relationship) 

r) Other people my own age generally like me. (Peer relationship) 

s) Other children or young people pick on me or bully me. (Peer relationship) 

t) I get along better with adults than people my age. (Peer relationship) 
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Appendix VI: Primary caregiver’s self-reported mental health problems 

Kessler Psychological Distress Scale (Kessler, 1994) 

1. In the past 4 weeks how often did you feel -Nervous 

2. In the last 4 weeks how often did you feel – Hopeless 

3. In the last 4 weeks how often did you feel – Restless or fidgety 

4. In the last 4 weeks how often did you feel – everything was an effort 

5. In the last 4 weeks how often did you feel – so sad that nothing you cheer you up 

6. In the last 4 weeks how often did you feel – Worthless 
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Appendix VII: Child-reported Quality child-teacher relationship 

1. I like my teachers 

2. My teachers respect my feelings 

3. My teachers understand me 

4. I trust my teachers 

5. My teachers pay a lot of attention to me 

6. I get along with my teachers 

7. My teachers are proud of things I do 

8. Rely on my teacher 
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Appendix VIII: Child-reported Victimization of bullying 

1. Kids hit or kicked me on purpose 

2. Kids grabbed or shoved me on purpose 

3. Kids threatened to hurt me or take my things 

4. Kids saying mean things to me or called me names 

5. Kids tried to keep others from being my friend 

6. Kids did not let me join in what they were doing  

7. Kids send me a mean text message/email 
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Appendix IX: Teacher rated Child’s school engagement 

1. Works hard   

2. Relates well to other students  

3. Passive and withdrawn   

4. Attentive  

5. Disruptive  

6. Late  

7. Absent   

8. Completes homework 
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Appendix X: Distribution of three outcomes of the three groups at 10 years 

 

(a): Emotional and behaviour problems 
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Note: The SDQ distributions for three groups of children of age 10 years exhibit a mild right-

skewness, meaning they are slightly skewed towards the higher values on the right tail. 

Specifically, for children of NESB skilled immigrants, the average SDQ score was 8.68, with a 

standard deviation of 4.91. The mean SDQ score was comparatively elevated (Mean=9.49, 

SD=5.17) for children of ESB skilled migrants. The average SDQ score for children of Native-

born skilled parents was nearly identical to that of children from ESB skilled migrants.  
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(b): Academic achievement in reading performance 
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Note: The distributions of reading scores were mostly symmetrical across the three groups of 

children of age 10 years old, with only a few extreme values present in each group. The 

mean reading score was relatively higher (Mean=546.43, SD=76.17) for children of NESB 

skilled immigrants in comparison to children of ESB skilled immigrants (Mean=531.91, 

SD=72.13), as well as children of Native-born skilled parents (Mean=531.41, SD=77.36). 

.    
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(c): Academic achievement in numeracy performance 
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Note: Similar to reading score, the distributions of numeric scores were nearly symmetrical 

across the three groups of children of 10 years old. However, a slight positive skewness was 

observed for both children of ESB skilled immigrants and children of Native-born skilled 

parents. For children of NESB skilled immigrants, the mean numeracy score was 565.30, 

with a standard deviation of 91.71. The mean scores were quite comparable for children of 

ESB skilled immigrants (Mean=513.18, SD=68.73) and children of Native-born skilled parents 

(Mean=515.22, SD=67.99), but they were relatively lower than those of children from NESB 

skilled immigrants. The higher mean score in the NESB skilled immigrants’ group was 

influenced by several children who achieved a score of 800, which contributed to the overall 

higher average. 
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Appendix XI: Distribution of three outcomes of the three groups at 12 years 

 

(a): Emotional and behaviour problems 
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Note: The distributions of SDQ scores have shown a positive skewness for all three groups of 

children. This positive skewness was slightly higher for children of ESB skilled immigrants and 

Native-born children, compared to children of NESB skilled immigrants. These two groups 

had a maximum SDQ score of around 30, which resulted in a comparatively higher skewness 

when compared to children of NESB skilled immigrants (maximum SDQ~20). The mean SDQ 

score of 7.73 (SD=4.70) was comparatively lower than children of Native-borne skilled 

parents (Mean=8.35, SD=5.39) and children of ESB skilled immigrants (Mean=8.81, SD=5.67).  
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(b): Academic achievement in reading performance 
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Note: The distributions of reading scores were nearly symmetrical across the three groups of 

children. However, a few extreme scores appeared in the lower tail of the distribution for 

children of NESB skilled immigrants. Nonetheless, overall, the scores for all three groups 

were within a range of approximately 400 to 700. The mean reading score was relatively 

higher (Mean=591, SD=71.85) for children of NESB skilled immigrants than children of ESB 

skilled immigrants (Mean=577.31, SD=69.38) and children of Native-born skilled parents 

(Mean=573, SD=67.24).  
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(c): Academic achievement in numeracy performance 
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Note: The numeracy score distribution was perfectly symmetrical for children of Native-born 

skilled parents. However, the distribution was approximately symmetrical for children of 

NESB skilled immigrants and showed a slight skewness in the lower tail for children of ESB 

skilled immigrants. This was attributed to a few extreme cases with scores less than 400. The 

mean numeracy score for children of NESB skilled immigrants was about 50 points higher 

(Mean = 627.20, SD = 95.46) compared to the other two counterparts. Both groups had 

nearly identical mean numeracy scores (Mean = 573) with standard deviations ranging 

between 66 and 68. 

 

 

 

 

 



275 
 

Appendix XII: Distribution of three outcomes of the three groups at 14 years 

 

(a): Emotional and behaviour problems 
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Note: The distribution of SDQ scores among 14-year-old children exhibits a positive skewness 

to the right. The extended tail on the right side of the distribution suggests a substantial 

number of children have smaller SDQ score of ranges 5-15, compared to fewer children have 

greater SDQ score of ranges 20-25 for all three groups. The mean SDQ scores for three 

groups were quite comparable, ranging from 9.29 (SD = 5.6) for children of Native-born 

skilled parents to 9.75 (SD = 5.5) for children of ESB skilled immigrants. 
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(b): Academic achievement in reading performance 
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Note: The distribution of reading score was almost symmetrical for children of Native-born 

skilled parents due to large number of children (n=2304) in this group. However, the 

distributions for children of NESB and ESB skilled immigrants were slightly skewed to the left. 

The mean reading score of children of NESB skilled immigrants was largest (Mean=637.4, 

SD=62.1) followed by 624.3 (SD= 60.5) for children of ESB skilled immigrants and 612.1 

(SD=62.9) for children of Native-born parents.  
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(c): Academic achievement in numeracy performance 
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Note: Similar to reading score, the distribution of numeracy scores was also symmetrical for 

children of Native-born skilled parents. The distributions of numeracy scores were 

approximately symmetric due to the small number of children in both groups. The mean 

numeracy scores were relatively higher than reading scores for all three groups. Similar to 

reading score, children of NESB skilled immigrants scored the largest (Mean=679.6, SD=83) 

compared children of ESB skilled immigrants (Mean=625.5, SD=64.7) and children of Native-

born parents (Mean=619, SD=63.9).  

 

 

 

 

 

 


