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We are an extraordinary country. We are in so many respects the envy of the 
world. If I was sitting here where my friends are tonight, I would be arguing 
passionately for this country. But I stand here with my ancestors, and the 
view looks very different from where I stand. 

—Stan Grant, 2015 
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ABSTRACT 

This research examines factors influencing education inequality among Indigenous 

Australians. The value of education has been recognised by Australian governments in 

previous decades through the introduction of expansionary policies encouraging participation 

across all sectors. Yet it is still the case that neither educational opportunities nor outcomes 

are distributed evenly. Research has shown that levels of education are likely to be influenced 

by factors including race, socioeconomic status and location. Indeed, profound levels of 

education inequality have been observed for Indigenous Australians, and the colonial 

experience has resulted in overwhelming challenges due to the collective histories they have 

experienced. In the colonial period, this disadvantage was manifest in the separation of 

people on the basis of race and racial identification, as well as restrictions in mobility, 

employment, levels of community, welfare provision, and education policies and practice. 

Since then, differences between Indigenous and non-Indigenous people have been maintained 

both socially and spatially, and the longer-term effects of colonialism have meant that 

Indigenous people in the poorest communities continue to experience substantial levels of 

educational and other forms of disadvantage. 

Using a structural and relational framework, the aims of this research are to examine 

the interrelationship between place, race and socioeconomic status in influencing Indigenous 

schooling outcomes, and the association between institutional effects, segregation and 

Indigenous children’s school achievement. The research uses microdata from the 2011 

Progress in International Reading Literacy Study, and data combining the 2011 National 

Assessment Program – Literacy and Numeracy and the 2011 Census of Population and 

Housing to support the analyses. It has a focus on literacy and numeracy achievement for 

children in the middle primary school years. In line with the hypothesis that colonisation 

processes have resulted in spatial concentrations of disadvantage for Indigenous people in 

Australia, a research strategy is adopted which investigates the nature of the schooling 

inequality and levels of disadvantage experienced by Indigenous and non-Indigenous 

students.   
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Considering the outcomes of the most vulnerable in a society may give the best 

indication of how effectively that society is able to draw upon its resources, embodied in the 

notion of the ‘common wealth.’ I argue that differences in levels of school socioeconomic 

composition and segregation both structure and maintain Indigenous children’s inequality in 

schooling outcomes, particularly in socioeconomically disadvantaged schools and 

communities. This research explores the importance of structural factors in understanding 

how education inequality might persist or be ameliorated. The findings demonstrate 

relationships between socioeconomic status, school composition and segregation, and have 

important implications for Indigenous people in low socioeconomic status schools and 

communities. 
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1.  INTRODUCTION 

1.1 Indigenous school achievement: A paradox 

Australia has, on average, relatively high levels of educational achievement and 

attainment. In the Programme for International Student Assessment (PISA) in 2015, for 

example, Australia ranked above the Organisation for Economic Co-operation and 

Development (OECD) average in mean reading (OECD, 2017a) and mathematics 

performance (OECD 2017b).1 More than half of the Australian population now has a post-

school qualification (McCrindle Research, 2015), and there has been more than a threefold 

increase in the number of Australians with post-school qualifications over the past thirty 

years (Chesters, 2012), with the share of gains in higher education qualifications most 

substantially contributing to this increase. In contrast however, there is a marked disparity in 

educational outcomes between Indigenous and non-Indigenous Australians (Biddle, 2010; 

Biddle & Cameron, 2012). While there have been improvements in Indigenous achievement 

over time, the gap between Indigenous and non-Indigenous achievement is still substantial 

across all sectors of education (Altman, Biddle, & Hunter, 2008; Bandias, Fuller, & Larkin, 

2013; Leigh & Gong, 2009; Smith, Trinidad, & Larkin, 2017) and suggests the systemic 

privileging of some groups over others (Song, Perry, & McConney, 2014; Teese, 2000, 

2007). In this research I examine Indigenous primary school achievement in seeking to 

understand schooling inequality in Australia (Ishida, Muller, & Ridge, 1995; Teese, 2007; 

Troyna, 2012) and why this disparity exists. 

Issues related to Indigenous education encapsulate a paradox. While education is 

often seen to be the key to liberation (Biesta, 2013; Dewey, 1938/1997; Marshall, 

1950/1992), upward social mobility (Lindley & Machin, 2012) and breaking the cycle of 

disadvantage (Francis & Wong, 2013), for many Indigenous people, inequality has persisted 

despite, and perhaps because of, the education process. Consequently, commentators continue 

to question why expansive policies and reviews to address the gap between Indigenous and 

non-Indigenous education levels2 have not been more fruitful (Beresford, 2003a; Gordon & 

 
1 Mean reading performance in PISA ‘…measures the capacity to understand, use and reflect on written 

texts in order to achieve goals, develop knowledge and potential, and participate in society’ (OECD, 2017a). 
Mean mathematical performance in PISA ‘…measures the mathematical literacy of a 15-year-old to formulate, 
employ and interpret mathematics in a variety of contexts to describe, predict and explain phenomena’ (OECD, 
2017b). 

2 See for example, Aboriginal Consultative Group (1975); Aboriginal Education Policy Task Force 
(1988); Council & McClintock, 2012; Department of Education, Training and Youth Affairs (2000); Education 
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Fergus, 2016; Grant, 2016)3. From available evidence, the gap between Indigenous and non-

Indigenous students in levels of disadvantage, as well as academic performance, is greater in 

Australia than in New Zealand, Canada and the United States (Leigh & Gong, 2009; Zubrick 

et al, 2006). Studies have identified that communities with substantial levels of Indigenous 

population are among the most disadvantaged in Australia (Committee for Economic 

Development of Australia, 2015; Vinson, Rawsthorne, & Cooper, 2007; Vinson, Rawsthorne, 

Beavis, & Ericson, 2015; Wyn, 2009). Such disadvantage is cumulative, localised and 

persistent over time (Vinson et al., 2015). In regard to education, Beresford, Partington and 

Gower (2003, p. 7) note that Australia has one of the worst records among comparable 

nations in terms of policy approaches to Indigenous education. And while the OECD states 

that socioeconomic factors in Australia have a lesser impact on academic performance than 

the OECD average (OECD, 2010, 2012, 2013), these assessments do not consider issues of 

race or indigeneity. 

1.2 Focus of this research 

Recent theories abound as to what may be influencing Indigenous school achievement 

and how to gain sustained improvements in this area (see Chapter 2 for a review of the more 

general literature and the beginning of Chapter 3 for a precis of theories relating to 

Indigenous schooling). While not discounting the validity of most existing theories, this 

research focusses on two aspects which have remained relatively unexplored in the current 

literature. First, it is important to explain the persistence of education inequality among 

Indigenous people in terms of the historical factors that have contributed to their systemic 

under-privileging (Song et al., 2014; Walter, 2009). I argue that the legacy of colonialism in 

Australia has been particularly important in shaping social and educational policy on the one 

hand, and the opportunities and experiences that Indigenous Australians have had on the 

other. Structural inequalities are apparent in the distribution and clustering of the Indigenous 

population as well as the social and racial segregation which have more recently determined 

the kinds of schools they are able to attend. These circumstances are in turn related to their 

 
Council, 2015; Ministerial Council for Education, Early Childhood Development and Youth Affairs, 2011; 
Ministerial Council on Education, Employment, Training and Youth Affairs (MCEETYA, 1995, 2006); NSW 
Aboriginal Education Consultative Group and NSW Department of Education and Training (2004); Department 
of the Prime Minister and Cabinet (2017). 

3 One example of such an approach, common in the 1960s and 1970s was the deficit approach which 
focussed on the genetic and cultural traits of families and their environments. Children’s seemingly poor 
vocabulary, lack of interaction with adults and inattentiveness to long-range goals were used as evidence of 
inadequate family stimulation to allow them to connect with, or benefit from, school education (see Gray & 
Beresford, 2008; Gumperz & Cook-Gumperz, 2006; Rennie & Ortlieb, 2013 for accounts of these issues). 
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current schooling outcomes. Differential education outcomes occur both across and within 

areas (Carter, Donald, & Squires, 1993; Teese, 2007; Teese & Polesel, 2003), as well as 

across and within schools (Burgess, Wilson, & Lupton, 2005; Considine & Zappala, 2002; 

Lamb, Jackson, Walstab, & Huo, 2015). 

Second, Indigenous education inequality is linked to the interrelationship between 

race and socioeconomic status (SES) (Pakulski, 2004). There continues to be considerable 

research interest in understanding inequality in levels of education; however, the emphasis 

has mostly been along class or socioeconomic lines. I argue that educational advantages and 

disadvantages exist not only by SES in the Australian context: Indigenous status and SES 

differences must be examined together to understand the full effects of inequality on 

education outcomes. In the Australian context, the multi-dimensional nature of Indigenous 

poverty and disadvantage is qualitatively different and more profound than for other 

Australians and therefore must constantly be referenced in examining education (and other) 

outcomes (Hunter, 1999; Walter, 2009). Thus, what Pakulski (2004) calls ‘persistent 

disadvantage in the midst of affluence’ (p. 200) may not only or primarily relate to those who 

are of low SES relative to those of high SES in Australia, but to the unique nature of 

Indigenous poverty which affects:  

… the lived reality of being an Indigenous person in contemporary Australia; 
and the manifestations of this terrain on the life options and outcomes of 
Indigenous people… (Walter, 2009, p. 2) 

It is not the purpose or intention of this research to measure Indigenous poverty 

beyond a basic identification and analysis of its implications; indeed, it is noted that the 

measurement of Indigenous poverty is complex, difficult and multi-faceted (Hunter, 1999). 

However, examining the relationship between education, SES and Indigeneity is important 

because it can shed further light on how people and governments, within a historical, colonial 

and structural context, may be able to overcome levels of Indigenous education inequality 

and disadvantage.  

1.3 Aims and research questions 

The aims of this research are to examine the interrelationship between place, race and 

socioeconomic status in influencing Indigenous schooling outcomes, and the association 

between institutional effects, segregation and Indigenous children’s schooling achievement. 
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To fulfil these aims, I will analyse individual, school and area factors associated with reading, 

and combined reading and numeracy achievement.  

The questions to be addressed in the research are: 

1. What is the effect of student characteristics on Indigenous and non-Indigenous 
children’s primary school achievement in Australia? 

2. Do levels of Indigenous and non-Indigenous primary school achievement differ 
according to school SES and other factors at the school level, when controlling for 
student level characteristics? 

3. How do school effects moderate the effects of student characteristics on 
Indigenous and non-Indigenous students’ primary school achievement? 

4. What is the effect of school and area Indigenous population levels on school 
achievement levels in low socioeconomic areas? 

1.4 Epistemology  

In answering these research questions, I draw on two epistemological perspectives. 

1.4.1 Structural view 

First, I focus on how structural factors, manifest through Australia’s institutional 

arrangements, influence school achievement.  Here, I use the term ‘structural’ in the classical 

sense, to refer to the set of enduring, patterned arrangements within which individuals live 

and act, and which ultimately determine the choices and opportunities that they might have 

(Rubenstein, 1986). In this view, people act as knowledgeable beings in constructing their 

social reality, while at the same time they are both constrained and enabled by institutions 

and other social structures (Giddens, 1984). Institutional arrangements in this research mainly 

relate to schooling but also include the network of social, spatial and population 

characteristics which comprise the conditions within which individuals exercise choices and 

responsibilities. More specifically, structural theory is a ‘compositional explanation’ (Brady, 

2006, p. 154) which seeks to clarify how macro-level conditions may not only reflect, but 

also shape, the propensity of people to be in advantaged, or vulnerable, circumstances 

(Brady, Fullerton, & Cross, 2008; O’Connor, 2009). Structural theories have an extended 

history in the social sciences (Brady, 2006; Giddens, 1982; O’Connor, 2001) but have most 

recently been rekindled in the work of William Julius Wilson (1987, 2009) (see Section 2.2.2 

for further details on this theorist’s work) and more recent poverty and inequality theorists  

such as O’Connor (2009), Sharkey (2008) and Tilly (2001). 
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1.4.2 Relational view 

Second, I adopt a relational view of inequality. Stemming from theories seeking to 

understand poverty within a structural context (Mosse, 2007, 2010; O’Connor, 2009; Tilly, 

2001), as well as the work of Lukes (2005) and Bourdieu (1990). The relational view focuses 

on the inequality of social relationships and the nature of the social categorisation that 

maintains advantage and disadvantage (Mathieson et al., 2008; Tilly, 2001). As Tilly (2001) 

states: 

Categories, in such a view, do not consist of mental constructs, but of 
socially negotiated boundaries and changing relations across those 
boundaries. Most large-scale systems of inequality involve incompletely 
connected, inconsistent, contested, changing, yet powerful differences among 
clusters and categories of persons. (p. 362) 

In the relational view, inequality is seen as ‘the consequence of historically developed 

economic and political relations’ (Mosse, 2010, p. 1157). Within this view, the conception of 

power is central. Lukes argues that power is not only manifest in overt and coercive forms, 

but in latent, non-coercive forms (Lukes, 2005; Lorenzi, 2006; Mosse, 2010). Power has 

more than one dimension, with the third, least recognised dimension being ‘agenda-setting 

power’ (Lukes, 2005, p. 7). Agenda-setting power determines the ways in which issues and 

relations are perceived and politically represented. It may also be concealed from view. Thus, 

Lukes (2005) states: 

…how we think of power may serve to reproduce and reinforce power 
structures and relations or alternatively it may challenge and subvert them. It 
may contribute to their continued functioning, or it may unmask their 
principles of operation, whose effectiveness is increased by their being 
hidden from view. To the extent that this is so, conceptual and 
methodological questions are inescapably political… (p. 63) 

Similarly, Bourdieu talks about power being embodied in the habitus of individuals. It 

is able to be enacted and understood ‘without consciousness or will’ (Bourdieu, 1990, p. 56), 

while the symbolic violence of the privileged is ‘disguised, transfigured [and] euphemized’ 

(Bourdieu, 1990, pp. 126-27) through the social relationships that have collectively been 

practised in past experience. A relational explanation of power thus focusses on the socially-

defined underpinnings with which power is understood, not just individual predispositions or 

actions (Manderscheid, 2009; Mosse, 2010; Wacquant, 2013). 
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Both the structural and relational theoretical perspectives have implications for the 

ways research should be carried out. In recent years, studies have increasingly involved 

hierarchical data. Hierarchical or multilevel data (Hofmann, 1997; House, Rousseau, & 

Thomas-Hunt, 1995; Hox, 1998; Raudenbush & Bryk, 2002) arise where there is a clustered 

or nested structure, including students within schools, employees within workplaces and 

patients within hospitals. Studies using hierarchical data have advantages over those 

focussing only on the individual because the structuring of social relations is more overtly 

observable and therefore, the place of power and relational networks in human relationships 

is acknowledged (Lukes, 2005; Mann, 1986).  

1.5 Terms and concepts 

1.5.1 Citizenship and the common wealth 

Much research has been undertaken on how the structure of welfare, education and 

social policies influence a country’s ability to promote wellbeing, equity and the common 

wealth (Rollison, 2010). Stemming from ideas of a social contract that works to constrain the 

state of nature by vesting power in a separate authority (Hobbes, 1651/1994) or set of moral 

principles (Locke, 1689/1764), early philosophers argued that people could be persuaded to 

act against their selfish desires. Later philosophers conceived of civil society as a realm 

through which individuals could organise and negotiate with each other through collective 

activity and political involvement (Calhoun, 1993; Ehrenberg, 2017; Nielson, 2003), 

providing alternative governance structures to buffer market and state-based activity. In his 

theory of citizenship, T. H. Marshall (1950/1992) expounded the belief that the social rights 

of citizenship and the expansion of the welfare state could ameliorate the effects of the class 

system (Lawy & Biesta, 2006). Many studies have also focussed on the distribution of 

income and wealth and how the structure of welfare and social policies influence a country’s 

ability to redistribute its resources effectively (Esping-Andersen, 1985, 1990; Powell & 

Barrientos, 2004). Stemming from ideas of distributive justice, such approaches suggest that 

equity can be achieved and maintained through responsible use of resources and provision of 

a range of economic and social opportunities (e.g., Rawls, 1971, 2001).  

While all these philosophical understandings contribute something to the 

understanding of the common wealth, I argue that the concept must move beyond distributive 

approaches and the allocation of monetary resources. Wells (1990) emphasises this point 

when he states:  
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…the idea of the commonwealth is the idea of a society built around its 
shared wealth, where wealth is thought of in its broadest sense…The 
commonwealth, then, should not just be seen in economic terms. All the 
things we share, or have the potential to share as a people, and which 
contribute to our quality of life, can reasonably be seen as making up the 
commonweal… (pp. 18–19) 

The common wealth is thus concerned with social justice and equity, and embodies 

the recognition that all societal members have a common, shared interest and responsibility in 

bringing about their own wellbeing and that of others.  

1.5.2 Inequality 

Despite the development of a network of rights of citizenship in the Australian 

context, and the growth and development of a sophisticated welfare and income redistribution 

system, there is still the potential for inequalities to exist. Such inequalities are referred to by 

Pakulski (2004) as ‘…steep but complex and fluid “classless” inequalities’ (p. 3) that go 

beyond stratification and the uneven distribution of resources. Instead, they arise from: 

...the way in which unequally distributed ‘social resources’ and symbolic 
classifications combine in producing bounded hierarchical groupings. 
(Pakulski, 2004, p. 4) 

Pakulski (1997) has further argued that the state’s roles as distributor of welfare, 

regulator of social relations and instigator of social protection are ‘in crisis’ (p. 78). As a 

prime example, the path of development for Australia as a welfare state expressly excluded 

its Indigenous inhabitants from citizenship, and therefore from realising the most basic 

benefits of citizenship, until the late 1960s (Turner, 2001; Pakulski, 1997). In this way, the 

colonisation of Australia put Indigenous people into a specific relationship with the state that 

was coercive and destructive, not supportive or protective.4 While this relationship has not 

been limited to Indigenous people,5 the impacts on them have been more persistent and 

ongoing, and have perpetuated patterns of disadvantage (Gillan, Mellor, & Krakouer, 2017).  

In this thesis, I adopt Pakulski’s formulation (2004) of social (and educational) 

inequality as ‘a sense of injustice – a violation of egalitarian principles … that question[s] the 

 
4 Even the much later initiative of the United Nations Declaration on the Rights of Indigenous Peoples 

was not supported by the Australian Government when it was initially adopted by countries round the world in 
2007 (Crook, 2007; Dorfmann, 2015; United Nations General Assembly, 2007). 

5 For example, the White Australia policy was in operation until the 1960s and was designed to exclude all 
migrants from becoming citizens except those of British descent (Moran, 2005). More recent policies on 
refugees arriving by boat to Australia also clearly have the intention of excluding them from the rights of 
citizenship.    
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established hierarchies of wealth, power, privilege, honour and even taste’ (p. 5). In the most 

basic sense, the analysis of inequality involves examining the stratification or social division 

of individuals relative to others (Anthias, 2001). It is also recognised that there is a moral or 

normative dimension in responding to inequality. Barbalet (1995) argues for example, that 

claims to basic human rights are invoked as a response to certain social expectations or 

boundaries being violated. He writes: 

We are moved in our interactions with others by our emotions, and our 
emotions lead us to evaluate and change the course of our conduct in the 
situations we face. It is through our emotions that we are engaged by others 
and through our emotions that we alter our relations with others. (Barbalet, 
1995, p. 38) 

As outlined earlier in this chapter, it is important to contextualise inequality as both 

relational and structurally constrained, and not reduceable or attributable solely to individual 

characteristics or actions. In the latter approach there is a tendency to conclude that 

individuals, families and communities are ‘to blame’ or responsible for their experiences and 

outcomes. Attention, however, must be on the larger context within which social relations are 

formed and maintained, as Brady et al. (2008) elaborate:  

…it is incomplete to study inequality as if individuals floated in a vacuum 
with characteristics and traits predicting their attainment – and without being 
influenced by social relations, politics, states, and education and labor market 
institutions. (p. 272) 

Indigenous inequalities exist in many areas, but in this thesis, I focus on education and 

schooling. I examine the interrelationship between Indigeneity and SES in the primary school 

years, and analyse the association between a school’s location, levels of segregation, parental 

and school SES, and literacy and numeracy achievement. 

1.5.3 Socioeconomic status 

Following from this understanding of inequality, and acknowledging terminologies 

are contestable according to theoretical tradition and over time, it is still necessary to define 

the social strata or groups subject to privilege and underprivilege (Pakulski, 2004). In the 

seminal works of Marx and Weber, both theorists analysed the nature of collectivities arising 

out of the market system (Giddens, 1971, 1982). For Marx, classes were built into market 

relations and were inherently conflictual. Weber on the other hand, was the first to develop 

the idea of status based on the relative standing that groups assert or are assigned to by others, 
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which relate to each other in terms of power, honour or prestige (Saunders, 2006; Wright, 

2002). In Bourdieu’s view, classes arise out of economic relations but have a symbolic 

dimension and are situated in the habitus or social context. Bourdieu differentiated between 

positions in the class structure mainly by means of the economic and cultural capital they 

possessed (Weininger, 2002). More particularly, there has been interest from sociologists in 

the generational dynamics of social class and/or status on the premise that parental social and 

economic standing has a strong relationship to a child’s academic achievement. Studies of 

intergenerational mobility compare levels of advantage and disadvantage passed from 

generation to generation (D’Addio, 2007). The concept of social mobility assumes that while 

inequality may exist, individuals may alter their position based on their merit, ability, skills or 

achievements (Francis & Wong, 2013). 

Despite a lengthy period during which research has been active, and noting changes in 

theoretical developments, methods and data, researchers are still working to realise how the 

above characteristics can be measured (Fergusson, Horwood, & Boden, 2008; Kerckhoff, 

1995; Scott, 2002). There are questions about the continuing relevance of class and status as 

concepts; however, they remain important analytical tools (Scott, 2002). SES can be 

measured using a variety of concepts including occupation, income, education or a 

combination of these (Breen & Jonsson, 2005; Sirin, 2005; Esping-Andersen, 2004). Parental 

SES in my research is based on a measure of ‘scholarly culture’ (Evans, Kelley, Sikora, & 

Treiman, 2010, p. 171), and is derived by combining parental education and the number of 

books in the home. These together embody the cultural capital or resources passed from 

parents to children (De Graaf, De Graaf, & Kraaykamp, 2000; Jæger, 2011; Park, 2008). 

Scholarly culture could be interpreted narrowly and thus mask consideration of First Nations 

learning contexts as reflected in lore, ceremony and oral traditions (Mellor & Corrigan, 2004; 

Price & Rogers, 2015). However in this thesis, the term is used in a broader sense than simple 

book-learning to encompass everyday practices and a ‘cultural toolkit’ (Evans, Kelley, & 

Sikora, 2014, p. 173) from which children develop more generalised literary skills and 

competence. 

School SES is measured differently across the two major studies in this research. In 

the Progress in International Reading Literacy Study (PIRLS), school principals were asked 

to estimate what percentage of students in their school came from economically 

disadvantaged backgrounds. In the National Assessment Program – Literacy and Numeracy 

(NAPLAN), data on socio-educational advantage at the school level have been based on the 

Index of Socio-Educational Disadvantage (ICSEA), and the percentage of students in the top 
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quarter of socio-educational advantage (SEA). Data on the socioeconomic status of areas 

have been compiled from the Census of Population and Housing (hereafter ‘Census’ or 

‘Population Census’), using the Socio-Economic Indexes for Areas (SEIFA) Index of 

Relative Socioeconomic Disadvantage (IRSD). 

While these measures and concepts differ, I use the terms ‘socioeconomic status,’ and 

level of (socio-educational) ‘advantage’ and ‘disadvantage,’ as well as the abbreviations SES 

and SEA, generically throughout this thesis to refer to the status assigned to people of higher 

or lower levels of stratification. 

1.5.4 Indigenous status, Indigeneity and race 

There is a need to clarify the use of the concepts of ‘Indigeneity,’ ‘Indigenous status’ 

and ‘race’ in this research. None of these terms does justice to the intricate spatial network of 

Indigenous groups in Australia nor to the complexity of the socio-political identities of 

Aboriginal and Torres Strait Islander people; however, in the broadest sense I am using the 

term ‘Indigenous,’ with capitalisation, to refer, historically, to those who were in Australia at 

the time of colonisation and currently, to those who identify as being Aboriginal or Torres 

Strait Islander. I use the terms ‘Indigeneity,’ ‘Indigenous status’ and ‘race’ interchangeably to 

refer to the status assigned to people who identify as being Aboriginal or Torres Strait 

Islander. Although I acknowledge that there are as many as 500 different groups around 

Australia with distinctive cultures, beliefs and languages (Gray, 2004), in this research, I do 

not differentiate between these groups except by the areas they live in, nor do I distinguish 

Aboriginal people from Torres Strait Islanders.  

The social, racial and cultural identity of Indigenous people remains a separate issue 

from how they are defined in relation to those who colonise them. Yet it is recognised in the 

literature that power differentials between social groups have a considerable impact on group 

and intergroup behaviour, and that different combinations of status, group numbers and 

power can result in different intergroup outcomes (Moscovici & Mugny, 1983; Sachdev & 

Bourhis, 1991). Terms are used in this thesis to highlight the power differential often 

experienced by First Nations Peoples and the socio-historical experiences that have come to 

determine and shape their current circumstances. 

1.5.5 Segregation 

One of the main areas of investigation in this thesis is segregation, and the 

relationship it has to SES and levels of achievement. Segregation can be defined as the 
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‘degree to which two or more groups are separated from each other’ (Echenique & Fryer, 

2007, p. 445) and can be either institutional or residential. The main focus of this thesis is 

both residential segregation, and segregation in and across schools. Segregation is measured 

in a number of ways: first, by the evenness with which the Indigenous and non-Indigenous 

population is distributed across areas, second by the level of exposure of Indigenous and non-

Indigenous students to each other in the school environment, and third by the level of 

concentration of Indigenous people within schools and areas. The literature notes a large 

degree of overlap between measures of segregation (Massey & Denton, 1988) although it also 

points out that most measures independently explain variance, which allows my results to be 

triangulated to some extent. Due to the limitations of the information in the datasets used in 

my research, some licence has been taken as to how the above measures have been applied, 

with ‘concentration’ being the only measure that is formally modelled. 

For the purposes of my research I use the terms ‘segregation,’ ‘clustering,’ ‘sorting’ 

and ‘concentration’ to refer interchangeably to the separation of people occurring 

residentially and across schools. Unless otherwise specified, these terms are used generically, 

rather than as technical definitions. 

1.5.6 Parents and parenting 

It is recognised that Indigenous children and young people are substantially over-

represented in child protection, out of home care and guardianship situations in Australia 

(Australian Institute of Health and Welfare, 2019; Tilbury, 2009), and consequently are more 

likely to be living with other relatives or adults than their biological parent or parents. In 

addition, Indigenous family and kinship arrangements are different from those of most non-

Indigenous Australians and are more likely to encompass a range of care relationships other 

than biological parents (Bourke & Bourke, 1995). In this thesis, the terms ‘parent’ and 

‘parents’, particularly in the Indigenous context, refer to both parents and carers, although 

acknowledging that in most data collections, the formal definitions of a ‘parent’ are likely to 

have a more restricted understanding. 

1.6 Overview of chapters 

In this chapter, I have introduced the focus of my research and the research questions 

explored in this thesis. I have also outlined the overarching epistemological and theoretical 

perspectives informing my research. Further, I have defined the major concepts and 
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terminologies that have been used throughout this thesis and briefly summarised the chapters 

discussed.  

In Chapter 2, I undertake a detailed review of seven areas of research that are critical 

for an understanding of the complexities relating to educational outcomes. This chapter 

discusses the literature which most immediately frames the research questions explored in 

this thesis, as well as broader international and Australian research themes under the 

following headings: intergenerational mobility and persistence, economic, social and cultural 

capital, school contextual effects, the intersection between race and SES, place and social 

justice, the education system and marketisation, and the common wealth. I summarise the 

Australian research under each of these headings, and at the conclusion of the chapter I draw 

the themes together as they relate to Indigenous people. 

Chapter 3 examines theories and historical factors explaining education inequality 

among Indigenous people. In this chapter, I argue that colonial policies in Australia have led 

to profound levels of inequality for Indigenous people in contrast to other Australians. I also 

explore the premise that the spatial distribution and clustering of the Indigenous population 

have arisen from historical circumstances, policies and practice and that more recent policies 

have not ameliorated these issues. 

In Chapter 4, I discuss the sources and methods for the empirical research reported in 

this thesis. In sections 4.1.2 and 4.1.3, I outline the principles used to assess the advantages 

and disadvantages of each dataset. In the rest of the chapter, I discuss the strengths and 

weaknesses of the datasets I use in the research in line with these principles, the methods 

used to prepare the datasets for analysis, and the analytical methods I have used.  

Chapter 5 is the first of three empirical chapters examining the history and current 

circumstances of Aboriginal people and their educational outcomes. Using the Australian 

Bureau of Statistics (ABS) 2011 Census as well as Australian Curriculum, Assessment and 

Reporting Authority (ACARA) data based on NAPLAN and related material, the following 

aspects are investigated: historical trends in education attainment levels, the residential 

segregation of Indigenous and non-Indigenous people, Indigenous people and the 

socioeconomic characteristics of areas, and the composition and segregation of schools. I 

then present two case studies, analysing these using critical historical thinking.  

Chapter 6 investigates the first three research questions covering the influence of 

home and school variables on the achievement of Indigenous and non-Indigenous students. 

Using PIRLS data, I analyse the association between individual and home characteristics, and 

children’s levels of schooling achievement. I also analyse the association between school 



13 
 

effects and schooling achievement, and the influences of school level characteristics on 

individual levels of achievement. 

Chapter 7 examines the fourth research question covering school and area influences 

on the achievement of Indigenous students in primary schools in Australia. Using a merged 

dataset of Census and ACARA data, I examine school and area effects, and segregation at 

both these levels, arguing that they are contributors to the persistence of inequality in 

education for Indigenous young people in low SES communities. 

In Chapter 8, I draw the themes of the three empirical chapters together and also 

discuss the limitations of my research. I discuss the main findings in the light of previous 

research literature, focussing on: parental SES, scholarly culture and social capital, and their 

relationship to student achievement; the relationship between parental SES, school SES and 

student achievement; the relationship between SES and Indigenous status; structural 

inequalities relating to areas; structural inequalities relating to schools; segregation and levels 

of achievement; and remoteness and student achievement. 

Chapter 9 discusses the implications of this research for Indigenous people, schools 

and schooling practice, and the unique contributions the research has made. 
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2.  PREDICTORS OF EDUCATIONAL ACHIEVEMENT 

There are a variety of theoretical perspectives used by researchers to explain differing 

levels of educational achievement. This chapter discusses these perspectives and the literature 

that frames the research questions explored in this thesis. The chapter broadly relates these 

questions to the structural and relational views as outlined in Chapter 1, Sections 1.4.1 and 

1.4.2. Many theoretical perspectives emphasise individual-level factors over structural ones, 

and therefore do not wholly explain what may contribute to the perpetuation of education 

inequality. In both the structural and relational views on the other hand, behaviour is 

interpreted in terms of the structural constraints or broader risks influencing individual 

activity (Wellman, 1997) and the underlying power relationships that pattern social and 

political relationships (Lukes, 2005).  

The literature and theoretical positions in this chapter thus focus on the inequality of 

relationships and the nature of the categorisation that maintain advantage and disadvantage 

(Mathieson et al., 2008; Tilly, 2001). For the purposes of this thesis the literature points to 

seven areas within three larger contexts that are particularly important in explaining structural 

variation in education inequality. These are intergenerational mobility and persistence, 

economic, social and cultural capital, and school contextual effects within family and school 

contexts; the intersection between race and socioeconomic status, and place and social 

justice, within cultural and community contexts; and the education system and marketisation, 

and the common wealth, within national contexts. While these areas constitute differing 

sociological, philosophical and policy perspectives, taken together, they introduce the 

respective factors that may contribute to the persistence of education inequality for 

Indigenous young people. In some of the contextual areas in question, there are few empirical 

Indigenous studies that have been conducted, but the Australian research is considered 

separately for each overall context.  

2.1 Family and school contexts 

2.1.1 Intergenerational mobility and persistence 

The concepts of mobility and persistence have been subject to considerable discussion 

by researchers seeking to understand inequality in levels of education across and within 

countries. Studies of intergenerational mobility measure the reproduction of inequality by 

comparing levels of advantage and disadvantage passed from generation to generation. The 

OECD defines intergenerational mobility as ‘the extent to which the key characteristics and 
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outcomes of individuals differ from those of their parents’ (D’Addio, 2007), while 

intergenerational persistence can be defined as the extent to which key characteristics and 

outcomes for children remain the same as those of their parents. The concept of mobility 

assumes that while inequality may exist, individuals may move up or down the social scale 

based on their merit, ability, skills or achievements. Education is thus seen to be critical for 

social mobility, as it the mechanism by which skills and abilities can be fostered and 

recognised (Francis & Wong, 2013).  

Traditionally, there has been interest from sociologists in the generational dynamics 

of SES on the premise that family background has a strong relationship to a child’s academic 

achievement. Sociologists typically measure SES through concepts such as parental 

occupation, income and/or education which act as proxies (see Breen & Jonsson, 2005; Sirin, 

2005 and Esping-Andersen, 2004, for good reviews of the literature in this area). More 

recently, economists have used the measurement of earnings and/or income to estimate 

equations for the transmission of economic opportunity across the life course (Corak, 2004).   

International studies in these areas have been broad-ranging in content and findings, 

although most evidence exists for high income countries rather than for those thought of as 

‘developing’ (Seekings, 2004). A seminal series of studies on education inequality was 

compiled by Shavit and Blossfeld (1993), although earlier studies exist (e.g., Blau & Duncan, 

1967; Bowles, 1972; Spady, 1967). Shavit and Blossfeld’s 1993 volume included 13 

comparative studies of a range of industrialised countries. In most of the countries studied, 

significant levels of persistence of education inequality existed for cohorts over time: children 

of more highly educated parents were likely to be highly educated themselves, and lower-

educated children were likely to have similar education levels to their parents. More recent 

studies have contested these findings. For example, in a study of eight European countries 

and datasets collected between 1970 and 2002, Breen, Luijkx, Müller and Pollak (2009) set 

out to retest the strength of the differences between countries in terms of inequalities in 

educational attainment. They concluded that social class disadvantages in children’s 

education were ‘less acute’ (2009, p. 1513) in six out of the eight countries on which they 

reported, that is, levels of education inequality declined in the countries they sampled over a 

period of 30 years in the middle of the twentieth century. Between these two extreme ends of 

the spectrum, studies have sought to capture the degree of intergenerational mobility using 

different variables for SES and/or economic opportunity (e.g., income, earnings, occupation, 

education levels), different education variables (e.g., broad educational attainment levels, 

years of schooling, school retention, literacy, numeracy, university dropout) as well as 
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different data sources and time periods. Some of the best-known and largest international 

studies include those by Björklund and Jantti (1997), Blanden, Gregg and Machin (2005), 

Bowles and Gintis (2002), Corak (2004), Erikson and Goldthorpe (1992), Goldthorpe (1996), 

Solon (1992) and Thomas, Wang and Fan (2001), with good reviews of recent work given by 

Black and Devereux (2010) and Blanden (2013).  

Regardless of the measures used, there are some generalised tendencies in regard to 

intergenerational education mobility across countries. First, differences in levels of education 

mobility by SES have consistently been noted in practically all countries for which evidence 

is available (Causa & Johansson, 2010). Second, the ‘southern’ countries including Italy, 

Spain and South America tend to have lower levels of mobility, while the Nordic countries, 

including Norway and Denmark as well as other parts of Europe and Canada, tend to be more 

mobile (Blanden, 2009, p. 2). Depending on the type of measure used, the United States and 

the United Kingdom tend towards the middle to lower end of the mobility spectrum.  

Within this general picture, a concern of theorists has been whether levels of mobility 

of different cohorts have improved over time. In addition to the research discussed above, 

other international studies report a range of results in this area. In a study of educational 

mobility in twenty countries across the United Kingdom and Europe, Schneebaum, 

Rumplmaier and Altzinger (2014) reported growth in mobility at significant levels for 

younger age groups in the Nordic countries of Denmark, Finland, Norway and Sweden, as 

well as in the Southern European countries of Greece, Italy, Portugal and Spain, compared 

with older age groups. In most other countries, they found that mobility remained relatively 

static or that growth levels were not statistically significant. Two studies on Nordic countries 

gave consistent evidence of increases in mobility (Bratberg, Nielsen, & Vaage, 2005; Pekkala 

& Lucas, 2007). Research in the United Kingdom (Plewis & Bartley, 2014) found that 

children in working class families that were upwardly mobile had higher levels of 

achievement than children in families that had not experienced such mobility. U.K. research 

by Blanden et al. (2005) found that those of poorer backgrounds born between the late 1950s 

to the 1970s were considerably more likely to stay at school and to finish higher education 

than those in later cohorts. They concluded that the current lower levels of mobility are 

directly related to the introduction of means-tested student support for universities in England 

and Wales (Blanden et al., 2005, p. 12). Their findings have generally been confirmed by 

other U.K. researchers (Corcoran, 2001; Machin, 2004; Mayer & Lopoo, 2008).  On the other 

hand, studies in the United States have found little consistent evidence of significant trends 

over time (Lee & Solon, 2009; Mazumder, 2005), and there have also been inconsistent 
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findings in regard to trends in mobility in other countries (e.g., LeFranc & Tannoy, 2005; 

Heineck & Riphahn, 2007; Hertz et al., 2007).  

The Australian context 

In Australia, literature on intergenerational mobility has most commonly been based 

on analyses of occupational status or earnings (e.g., Broom, Jones, McDonnell, & Williams, 

1980; Connell, Ashenden, Kessler, & Dowsett, 1982; Wanner & Hayes, 1996). Studies 

examining intergenerational movement in education levels have also been undertaken. 

Research by Chesters and Daly (2015) confirmed that controlling for other factors, parents’ 

education was associated with higher levels of children’s reading and numeracy achievement 

in Years 3 and 5. Hancock and colleagues (Hancock, Mitrou, Povey, Campbell, & Zubrick, 

2018) examined the effects of the educational attainment of parents and grandparents on the 

reading and numeracy outcomes of school-aged children. They found that the children of 

parents with university degrees achieved higher scores in literacy and numeracy than children 

of parents without university degrees. While there were no direct effects of grandparents’ 

levels of education on their grandchildren’s achievement, they also reported indirect effects 

across generations that could explain differences in those achievement levels. Research by 

Miller, Mulvey and Martin (2001) used a sample of Australian twins to estimate the 

contribution of genetic and family influences on children’s levels of education. They found 

that the educational level and occupational status of the father accounted for about 25% of the 

variance in children’s educational outcomes, while inherited ability accounted for upwards of 

40% of the variance in educational attainment. In a study exploring the influence of students’ 

socioeconomic background and ability on Year 12 completion and university participation in 

Australia, Marks and McMillan (2003) found that student ability had a stronger influence on 

education outcomes than socioeconomic background or cultural capital, and that the effects 

of student SES were declining over time. In a later study, Marks (2014) found that cognitive 

ability had a major role in student literacy and numeracy performance, with both SES and 

school differences accounting for little of the overall variance in achievement. In reviewing 

factors related to literacy achievement, Buckingham, Wheldall and Beaman-Wheldall (2013) 

concluded that income, parental education and parental occupation were all significant 

predictors of children’s literacy outcomes, but that there were many additional component 

factors mediating literacy achievement at both the school and individual level in addition to 

inherited ability. 
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Somewhat counterintuitively, even when educational opportunities increase, for 

example through the influence of mass schooling or the expansion of the higher education 

sector, in most countries this has hindered rather than assisted the social and educational 

mobility of those of lower SES (Gale & Tranter, 2011; Lindley & Machin, 2012; Marginson, 

1997; Shavit & Blossfeld, 1993). Chesters (2015) examined the social mobility of different 

cohorts in Australia with reference to higher education outcomes and the expansion of the 

higher education sector after 1974. She showed that the expansion of the higher education 

sector had not increased levels of mobility, and that children with a university-educated 

parent were still more likely to graduate from university than children without a university-

educated parent. In addition, selection into different universities, and therefore qualitative 

differences in qualifications, were apparent by the type of school that children had attended 

(government or private sector). In another study, Chesters and Ryan (2013) found evidence 

that over time the likelihood of both women as well as those of mature age obtaining a 

university degree remained greater if they had a more highly educated parent. A study by 

Leigh (2007), using traditional economic methods to estimate the earnings elasticity of 

fathers and sons born between 1910 and 1979, also found little evidence that levels of 

mobility in Australia had changed over that time. Similarly, in a large-scale longitudinal 

study, Redmond and colleagues concluded that from 1975 onwards, parental SES had been a 

major influence on educational attainment and that this was ‘still true today’ (Redmond, 

Wong, Bradbury, & Katz, 2014, p. 9). 

There are only a few empirical studies of the intergenerational mobility or persistence 

of Indigenous people, although Beresford (2003a) asserts that: 

The combined impact of removal of land, segregated living, denial of 
citizenship rights, exclusion from State schools and forced removal of 
children created lifestyles and outlooks which became part of what was 
transmitted from generation to generation. (p. 29) 

In a longitudinal study, one group of Australian researchers (Redmond et al., 2014) 

examined changes in young people’s educational outcomes, including literacy/numeracy 

outcomes, the likelihood of completing Year 12 and tertiary entrance ranking, and their 

parents’ socioeconomic status.  While Indigenous status was not the focus of this study but 

was instead treated as a control variable, it is still interesting to note that for most educational 

outcome measures tested, the effects of Indigenous status remained significant along with 

parental socioeconomic status for all the age cohorts examined over time.  
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The reasons for intergenerational mobility and persistence are multidimensional. 

According to Francis and Wong (2013), lack of educational mobility stems from differences 

in both economic and social capital. The former includes the capacity to pay for tuition and 

educational resources, and the latter is the capital contributing to systems of learning, as well 

as the connections to others offering educational expertise and support. There is a close 

relationship between cultural, social and economic capital in reinforcing the advantage of 

those who are already advantaged (Reay, 1999, 2004) including utilisation of policies such as 

‘school choice’ to maintain their advantage.  

2.1.2 Economic, social and cultural capital  

Economic, social and cultural capital explanations stem from Bourdieu’s theory of 

practice (1986), in which he provided a framework explaining the social reproduction of 

inequality in societies. Bourdieu’s concept of economic capital differs from monetary 

resources as expressed in economic theory, in terms of the more general reference to all 

forms of resources, as well as the capacity for resources to be converted or transferred from 

other forms of capital (Anheier, Gerhards, & Romo, 1995; Bourdieu, 1986). By extension, 

Bourdieu’s conception of those of a certain social class is not only concerned with ‘the 

overall volume of capital they possess’ (Bourdieu, 1989, p. 17) but with the relationships 

within social space according to the forms of capital they possess, and the power relations 

‘that are at work in the social world’ (Bourdieu, 1989, p. 23). Thus, his notion of the 

formation of class takes account of social and cultural as well as economic capital. The 

unequal distribution of these forms of capital result in the reproduction of social inequalities. 

Many studies have explored the relationship of income, as a form of economic capital, 

and poverty, or the lack of economic capital, with educational achievement and children’s 

development (Acemoglu & Pischke, 2001; Blanden & Gregg, 2004; Dixon-Román, Everson, 

& McArdle, 2013; Dooley & Stewart, 2004; Duncan & Brooks-Gunn, 2000; Hilferty, 

Redmond & Katz, 2010; Sirin, 2005). For example, in Sirin’s (2005) review of research on 

SES and achievement, he reported that parental income had moderate effects on academic 

achievement. Similarly, Blanden and Gregg (2004) found that in the United Kingdom, there 

was a causal relationship between family income and educational attainment that became 

stronger over time. Economic capital is also represented in the assets and resources for which 

it is symbolically exchanged. This is reflected in the different measures used to assess the 

effects of SES on educational achievement, including home resources (Considine & Zappala, 

2002; Duncan & Brooks-Gunn, 1997; Yeung & Pfeiffer, 2009) and wealth (Orr, 2003; Yeung 
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& Conley, 2008), although neither of these aspects have been greatly explored compared with 

the number of studies on income itself (Sirin, 2005).  

Cultural capital is defined by Bourdieu (1973) as ‘…instruments for the appropriation 

of symbolic wealth socially designated as worthy of being sought and possessed’ (p. 73), and 

include parental practices, dispositions and behaviours that can be passed to their children 

through family socialisation, or cultural inheritance. In relation to education, research has 

shown that children with higher levels of SES learn practices and behaviours from their 

families which allow them to do better in school and other education institutions than their 

lower SES counterparts (see for example Demerath, 2009; Dumais, 2002; Lareau, 2003; 

Nordlander, 2015; Roksa & Potter, 2011; Tramonte & Willms, 2010). Parents not only 

transfer cultural capital and social connections to children but also other advantages which 

directly and indirectly affect educational chances and success (Bradley & Caldwell, 1980; 

Emerson, Fear, Fox, & Sanders, 2012; Lareau, 2003). Related to cultural capital theory, 

research has examined a range of family and parental factors as predictors of educational 

achievement, such as the role of parents in shaping their children’s skills and behaviours in 

literacy development (Bruner, 1986; Hoff & Naigles, 2002; Makin, 1998; Mayo & Siraj, 

2015) and developing home-school relationships (Reay, 1999, 2004).  

Probably the best-known proponent of cultural capital theories in relation to education 

is Annette Lareau (2002, 2003). In intensive interviews and observations of a small number 

of working and middle-class families, she analysed children’s activities at home and school 

and the kinds of interactions and experiences they had in these environments. Lareau found 

that middle-class families most often engaged in what she termed concerted cultivation, in 

which their daily lives were structured into organised activities, giving children a sense of 

entitlement and advantage in their lives, and developing language based on reasoning. On the 

other hand, working-class families engaged in the accomplishment of natural growth, in 

which children were more likely to undertake spontaneous, self-directed activities, develop a 

sense of constraint and respond to directives in terms of language. From this analysis, Lareau 

argued that middle-class parents provide a home environment which enabled children to draw 

on resources which are more conducive to what is needed to perform well in the classroom in 

comparison with working class children. 

While cultural capital is known to assist some children to be successful in school, 

there are conflicting views on the components of cultural capital and the types of activities 

that comprise cultural participation (Sullivan, 2007). As early as the 1980s, DiMaggio (1982) 

reported a significant impact of self-reported cultural involvement on school grades, after 
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controlling for family background and ability. Since this time, other studies have also given 

empirical support for the impact of cultural capital on the academic outcomes of students 

(Crook, 1997; De Graaf et al., 2000; Dumais, 2002; Van de Werfhorst & Hofstede, 2007). 

However, there has been debate about the breadth of interpretation of cultural capital 

activities (Andersen & Hansen, 2012; Lamont & Lareau, 1988; Sullivan, 2007), and how 

readily cultural capital is transmitted across generations (Lareau & Horvat, 1999; Tramonte 

& Willms, 2010; Tzanakis, 2011). Notwithstanding these issues in the literature, the 

consensus is that a broader view of the notion of cultural capital is helpful in understanding 

its relationship to educational achievement (Lareau & Weininger, 2007; Sullivan, 2007). In 

such broader conceptions, cultural capital is used for example, as a tool to illustrate how 

social inequalities are perpetuated through ‘affective aspects’ (Reay, 2004, p. 75) such as 

assertiveness and entitlement. Another aspect of the broader interpretation is ‘scholarly 

culture’ (Evans et al., 2010, p. 171) which includes everyday cultural knowledge and 

practices, and regular engagement with objects such as books. It is argued this is as important 

as cultural participation in assessing cultural capital’s effects on educational achievement. In 

this regard, Sullivan (2007) states that: 

Parents with high levels of cultural capital promote the development of 
academic ability in their children in many ways.... [C]hildren pick up 
vocabulary, styles of expression, ideas, information, and forms of argument 
from hearing their parents talk. Parents also actively teach their children 
reading and other skills, and pass on attitudes and beliefs. The role of these 
mechanisms of cultural reproduction has been under-researched compared to 
the role of cultural participation. (p. 9) 

Social capital has also been extensively theorised in the education context, partly 

because it has a broad range of meanings and has been operationalised in many ways (Hunter, 

2004; Woolcock, 2001). As defined by Bourdieu and Wacquant (1992), it refers to:  

…the sum of the resources, actual or virtual, that accrue to an individual or a 
group by virtue of possessing a durable network of more or less 
institutionalized relationships of mutual acquaintance and recognition. (p. 
119) 

More broadly, social capital has been defined as social affiliations or networks in 

which there is a relationship of trust or reciprocity in achieving joint interests (Hunter, 2004; 

Woolcock & Narayan, 2000), reflecting Coleman’s emphasis on the kinds of networks that 

enable individuals and families to navigate and gain advantages in institutions such as 
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schools (Coleman, 1987, 1990). The affiliations usually regarded as most fundamental are 

developed in the family context and are known as bonding social capital, while bridging 

social capital develops through relationships in institutional environments such as school, 

facilitated by the social connections of parents as well as other institutions and the 

community (Crosnoe, 2004; Parcel, Dufur, & Zito, 2010; Putnam, 1995). Social capital is 

inherently built in and through social relationships. Coleman (1990) stated that ‘[u]nlike other 

forms of capital, social capital inheres in the structure of relations between persons and 

among persons’ (p. 302). He elaborated on this, developing the concept of intergenerational 

closure which operate through norms and values within families and communities, and direct 

individuals towards socially accepted goals (Coleman, 1988). 

Coleman also talked about the role of parental engagement in children’s school 

achievement as an aspect of social capital (Coleman, 1987, 1988, 1990). Coleman (1987) 

wrote that both families and schools are socialising institutions critical in determining the 

networks and social norms that assist in defining children’s educational progress. These 

include time spent by parents interacting with children and monitoring their schooling, as 

well as the social connections that parents develop with school personnel or parents of their 

children’s friends (Coleman, 1988; Parcel et al., 2010). In recognition of the role of parents 

and families in schooling goals and outcomes, partnerships between parents and schools have 

become one of the cornerstones of government policy (Emerson et al., 2012).6 However, until 

relatively recently, few studies have empirically examined relations between parents and 

school in social capital terms (Bassani, 2007). Most existing studies lend empirical support to 

the idea that parental involvement at home and school contribute to children’s well-being as 

well as academic outcomes (Crosnoe, 2004; Dika & Singh, 2002; Parcel & Dufur, 2001, 

2009; Parcel et al., 2010; Wilder, 2014), and that such involvement promotes achievement by 

increasing social and cultural capital (Reay, 1999) and social control (Hill & Taylor, 2004). 

Other researchers (e.g., Domina, 2005; Stanton-Salazar & Dornbusch, 1995) have found that 

social capital in one environment, such as the school, may compensate for social capital in 

another environment such as the home. Stanton-Salazar and Dornbusch (1995) found that the 

personal ties of Mexican-origin students to ‘institutional agents’ including teachers and 

counsellors, as well as to supportive peers, was related to more positive academic outcomes 

 
6 For instance, under the heading of ‘Developing Stronger Partnerships,’ the Melbourne Declaration states 

that ‘Australian governments commit to working with all school sectors to ensure that schools engage young 
Australians, parents, carers, families, other education and training providers, business and the broader 
community to support students’ progress through schooling…’ (Ministerial Council for Education, Early 
Childhood Development and Youth Affairs, 2008, p. 10). 
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and educational expectations. Other research has highlighted the dynamics between family 

and school social capital, suggesting that these build on each other to contribute to children’s 

educational achievement. Portes (1998) showed that the achievement and aspirations of 

children may be influenced by the strength of parental and/or community affiliations, even if 

there are no strong external or community networks. In two studies, Parcel and Dufur (2001, 

2009) found that while family social capital impacted most strongly on mathematics and 

reading achievement, school social capital also compensated for less capital in other 

environments. Greenwald, Hedges and Laine (1996) argued that although social capital has 

eroded over time through changes in family structure and other factors such as higher levels 

of maternal employment, increases in school social capital and resources may substitute for 

such declines. These studies support the view that schools and other social institutions can 

work to reinform the ‘stances’ (Mills & Gale, 2011, p. 239) they take to support students’ 

achievement levels. There is evidence that social and cultural capital also interact in other 

ways. A study by Lee and Bowen (2006) showed that parental involvement at school happens 

most frequently, and has the greatest effect on achievement, for those whose culture and 

lifestyle were similar to the school’s culture. Parents of lower achievers were also more likely 

to experience barriers in becoming involved in school (Heymann & Earle, 2000; Pena, 2000). 

International researchers have questioned whether social capital at home and school 

may be associated with differential outcomes according to race and class (Dika & Singh, 

2002; Horvat, Weininger, & Lareau, 2003; Lee & Lam, 2016). Portes (1998) outlined several 

negative consequences of social capital. One consequence is the exclusion of outsiders, where 

strong ties may bring benefits to members of a group but also enable groups to exclude others 

from such benefits. Another consequence is the downward levelling of norms, where negative 

experiences are reinforced through ‘the common experience of adversity and opposition to 

mainstream society’ (Portes, 1998, p. 17). Along similar lines, researchers have argued that 

strong bonds within a social group may limit bridging that may otherwise occur with the 

wider community (Granovetter, 1983), and that race and class may differentially affect the 

formation of social capital and the opportunities it provides educationally (Horvat et al., 

2003).  

The above findings suggest that social capital can have both positive and negative 

consequences for educational and other outcomes. On the one hand, research indicates that 

socioeconomically disadvantaged communities can mobilise their collective resources to 

positively influence academic achievement. For example, Lee and Madyun (2009) 

demonstrated that in the United States, Black students from neighbourhoods classified as 
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disadvantaged, performed better academically than Black students in less disadvantaged 

neighbourhoods, which they attributed to their strong social ties and ability to cope with 

adversity. Lee and Lam (2016) found a significant positive association between students’ 

academic achievement and aspects of their relationships with teachers and friends. Further, it 

has been suggested that social capital can ameliorate disadvantage in under-resourced 

communities, neighbourhoods and countries (Narayan, 2002; United Nations Educational, 

Scientific and Cultural Organisation, 2002; Woolcock, 2001). It is argued that while the poor 

have few resources, they typically have strong bonding connections and at least some 

bridging connections and can therefore benefit from both these types of associations 

(Narayan & Pritchett, 1999). On the other hand, debate on these views has been substantial 

(Cleaver, 2005; Daly & Silver, 2008), with evidence that the development of social capital is 

more likely to be constrained, than fostered, by low levels of economic resources (Das, 

2004). Indeed, some researchers have suggested that depending on circumstance, social 

capital may have a relationship to social exclusion, segregation and forms of inequality (Daly 

& Silver, 2008; Sampson, Morenoff, & Earls, 1999).  

The Australian context 

Many Australian studies have highlighted issues of disadvantage, poverty and 

differential home resources and their effects on educational outcomes and schooling 

transitions (e.g., Hilferty et al., 2010; Smart, Sanson, Baxter, Edwards, & Hayes, 2008; 

Watson & Tully, 2008). Similar studies have analysed these topics with a focus on 

Indigenous people (Biddle, 2011; Bradley, Draca, Green and Leeves, 2007; Hunter, 1999), 

however, few have done so explicitly from an economic capital perspective. An exception to 

this has been research analysing Indigenous access to multiple forms of capital as an 

explanation for the barriers experienced by Indigenous people to small business 

entrepreneurship (Furneaux & Brown, 2008). 

Little empirical research also exists on Indigenous cultural capital, but some research 

has been conducted in the area of social capital. In one study examining measures of social 

capital among Indigenous Australians, Biddle (2012) found that higher levels of social capital 

were related to higher levels of subjective well-being and self-reported happiness for 

Indigenous people in both remote and non-remote locations. Research on Aboriginal 

communities has also explored the fact that schools in which parents actively participate in 

their children’s schooling, help children bridge social resources between families and school 

and have an impact on outcomes (Chenhall, Holmes, Lea, Senior, & Wegner, 2011; Purdie & 
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Buckley, 2010; Thorpe, Bell‐Booth, Staton, & Thompson, 2013). In evaluating an 

intervention program designed to facilitate the transition to school for a remote and 

marginalised community of Indigenous Australian children, for example, Thorpe et al. (2013) 

found that the gradual increase in connectedness to other social groups and a growth in 

bridging social capital among the community’s children and other children was associated 

with a large increase in average attendance rates of the community’s children at school.  

Hunter (2004) states that the poverty and social exclusion often experienced by 

Indigenous Australians may provide ‘an extreme test of social capital theory that allows us to 

examine the utility of the concept as a basis for constructive policy’ (p. 1). In many 

Aboriginal communities, social interactions with the wider non-Indigenous community have 

been marred by a history of disconnection and are likely to take on negative associations as a 

result. In one study, Walter (2015) argued that there were limited prospects for socially 

mobile Indigenous people to develop bridging social capital in mainstream society both 

because of a lack of trust they had in non-Indigenous people and institutions, as well as 

structural exclusion from networks of power and privilege. Similarly, in qualitative research 

in Queensland, Brough et al. (2006) found that Aboriginal and Torres Strait Islander people 

were likely to experience a struggle in seeking to maintain ‘old’ bonds while also negotiating 

new ‘bridges’ (p. 406). They concluded that ‘Australia lacks a social environment conducive 

to trust-building between Aboriginal and non-Aboriginal Australians’ (p. 407). Other findings 

on Indigenous social capital formation in the areas of participation in higher education 

(Schwab, 1996) and employment (Hunter, 2000) also suggest constraints when Indigenous 

people wish to connect with Australian mainstream educational and economic networks. 

2.1.3 School contextual effects  

School contextual effects refer to the effects of school structure, characteristics and 

resources on student achievement (Konstantopoulos, 2005). Also included are peer effects 

and compositional effects (Burke & Sass, 2013; Chesters & Daly, 2017; Johnson, 2000). The 

difficulty of operationalising and measuring school contextual effects is reflected in the many 

proxies used to measure them, including those relating to schools, teachers, classrooms, 

financing and students. The literature highlights all these issues. 

Since the 1960s, research has been conducted on the role of schooling in influencing 

student educational outcomes. These issues were first raised through James Coleman and his 

colleagues in their classic study, Equality of Educational Opportunity (Coleman et al., 1966). 

They examined racial and ethnic groups in schools, school resources and characteristics 
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(including teaching), student characteristics and home background, and their impact on 

student achievement. They concluded that achievement was more highly related to family 

background and the inherited characteristics of students, than to school factors. 

The Coleman study was conducted in response to the renewed provisions of the Civil 

Rights Act 1964 in the United States (United States Government Publishing Office, 1964) 

with the intention of backgrounding the importance of breaking down practices of 

segregation in schools (Oakes, Lipton, Anderson, & Stillman, 2015; Orfield, 1969). However, 

the results gave mixed evidence to support the view that school desegregation would give 

Black students an opportunity to parallel the achievements of White students. Numerous later 

studies sought to replicate, and/or remedy the limitations of, the Coleman study. One of the 

main pieces of research countering the Coleman report was by Heyneman and Loxley (1983). 

They drew together data from a range of countries characterised as being high or low income 

and found that school quality differentially explained student achievement: in high income 

countries such as Australia and Sweden, school quality explained very little of the variance in 

student achievement, while in low income countries such as India and Columbia, school 

quality explained much higher levels of variance (up to 90%).  

Following the influential, yet contrary findings of the Coleman report and Heyneman 

and Loxley’s research, deliberations by other researchers continue to offer different 

perspectives on the relative bearing of school effects on student performance. Jencks et al. 

(1972) found support for the idea that school effects generally have little impact on students’ 

learning outcomes, while more recently, Hanushek and Luque (2003) and Chiu and Khoo 

(2005) also found that family background and higher levels of family resources, rather than 

school effects, predicted higher school performance across a range of countries. In a recent 

comprehensive study using PIRLS, PISA and Third International Mathematics and Science 

Study (TIMSS) data, Woessmann (2016) showed that family background accounted for up to 

50% of the total cross-country variation in student achievement, while school factors such as 

instructional time and teacher quality contributed up to 18%. On the other hand, there has 

been criticism of the models used to assess school effects in that they do not adequately 

control for student effects through hierarchical modelling (Rumberger & Willms, 1992). 

Studies such as Gamoran and Long (2007) and Chudgar and Luschei (2009) have used 

multilevel techniques which more successfully accommodate the hierarchical nature of cross-

country datasets. They gave attention to both school and national resources in countries with 

differing inequality levels and found that while family background is important in explaining 



28 
 

school performance across diverse country contexts, school factors are more important in 

explaining variation in achievement in lower income countries.  

Even in higher income countries, some studies have identified school SES and other 

factors as critical in predicting academic achievement. Using hierarchical linear modelling 

techniques to analyse three major surveys over a period of thirty years in the United States, 

Konstantopoulos (2005) found that students in high SES schools had on average, higher 

levels of achievement than students in low SES schools when controlling for the effects of 

family background. Similarly, in a study involving students’ reading achievement in Canada, 

Germany and Sweden, Andersen and Jæger (2015) concluded that after controlling for family 

characteristics, students from higher achieving schools had higher levels of achievement than 

students from lower achieving schools. More particularly, Rumberger and Willms (1992) 

found differing education achievement levels were the consequence of differences in the 

racial and social class composition of Californian high schools, over and above the effects of 

family background.  

Compositional effects generally refer to differences in the racial and/or social class 

composition of the school that may have an impact on student achievement over and above 

the effects associated with family background (Rumberger & Willms, 1992). Research has 

confirmed that student achievement may be influenced by compositional effects and the 

dynamics arising from that composition (Durlauf, 2004; Johnson, 2000). In a study using 

National Assessment of Educational Progress data, for example, Johnson (2000) found that 

peer effects were one of the largest determinants of academic achievement for children in 

fourth grade, and that these effects were more persistent for this age cohort than for older 

cohorts. School effects are also manifest through the academic, social, and disciplinary 

climate in the school and classroom (Rowe, 2003; Thapa, Cohen, Guffey, & Higgins-

D’Alessandro, 2013; Willms, 2010), student attitudes such as a sense of belonging at school 

(Clerkin & Creaven, 2013), behaviours such as bullying (Glew, Fan, Katon, Rivara, & 

Kernic, 2005; Hooper, Mullis, & Martin, 2015) as well as levels of self-confidence to 

perform in school (Martin & Marsh, 2003, 2006). Aspects of affective, behavioural and 

cognitive engagement have been shown to have a relationship to academic achievement 

(Fredricks, Blumenfeld, & Paris, 2004; Maddox & Prinz, 2003) and propensity to stay in 

school (Curtis & McMillan, 2008; Lyche, 2010; Rumberger & Lim, 2008), and can develop 

when children are still relatively young (Clerkin & Creaven, 2013; Glew et al., 2005). In a 

major study of compositional effects, Van Ewijk & Sleegers (2010) reviewed the effect of the 

ethnic and racial minority share in schools on student academic outcomes in the United 
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States. The negative effects of larger shares of both African American and Native American 

groups within schools on the achievement of students in those groups were considerably 

stronger than the effects related to the share of immigrants (noting that large standard errors 

were associated with estimates for Indigenous groups). They attributed this to the ‘long 

history of social, economic, and educational deprivation [that] may affect expectations and 

strengthen stereotypes held by teachers of these students’ (Van Ewijk & Sleegers, 2010, p. 

256). They also attributed school compositional effects to peer influences on attitudes and 

behaviours, and poorer motivation to excel at learning. In relation to different ethnic and 

racial groups, they noted that a key correlate for compositional effects is SES. However, they 

stated that ‘[c]orrecting for average SES does not take away the ethnicity compositional 

effect’ (Van Ewijk & Sleegers, 2010, p. 257). 

The interaction between school and home contexts is also key. Luis Moll was one of 

the first researchers to use the term ‘funds of knowledge’ to describe the transmission of 

knowledge by household members to assist each other to learn through socially and culturally 

transmitted relationships (Moll & Greenberg 1990; Moll, Amanti, Neff, & Gonzalez, 1992). 

Moll and his associates examined the relationship between labour and school-related 

activities among young Hispanic working-class teenagers. He posed that everyone in a 

community establishes networks through which knowledge and skills can be shared. Forms 

of knowledge, learnt because of a connection to a family or household’s business or 

community pursuit, are able to be generalised beyond the immediate context to a broader 

body of knowledge applicable to school and work settings. Lee (2007) extended the concept 

of funds of knowledge when she applied a cultural modelling framework in her research. 

Quoting the work of Saxe (1991), Lee worked from the premise that it should be possible for 

people to draw on tacit or taken-for-granted knowledge out of school and relate them to 

explicit understandings in an academic context, similar to Vygotsky’s explanation of 

everyday versus scientific (that is, formal) concepts (Hedges, 2012; Vygotsky, 1934/1986). 

The Australian context 

In Australian studies (Chesters, 2019; Perry & McConney, 2010a, 2013; Rothman and 

McMillan, 2003), researchers found that even when controlling for parental SES, students 

attending schools with high SES performed better on average than students attending schools 

with lower SES. Perry and McConney (2010a) looked at both the individual SES of students 

and the mean SES levels of schools to assess the relative importance of these variables on the 

reading, mathematics and science scores of students, using PISA data. They found that a 
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higher mean SES of the school was associated with consistent increases in student 

achievement, regardless of their individual SES. Also using PISA data, Chesters (2019) 

concluded that students from lower SES backgrounds attending high SES schools had higher 

achievement levels at age 15 than those attending low SES schools. She also found that 

regardless of family SES and the level of academic achievement at age 15, students who 

came from high SES schools were more likely than students from low SES schools to enrol at 

university. Similarly, Rothman and McMillan (2003) found that about a sixth of the variation 

in literacy and numeracy scores was due to school-based factors including SES and school 

culture. In a study comparing PISA results across Australia and Canada, Perry and 

McConney (2013) concluded that peer effects, measured using the average SES of the school, 

provided greater advantage to students in Australia than those in Canada, and may be 

attributable to differences in ‘school socioeconomic segregation’ across the two countries (p. 

14).  

Research by Comber, Hill and their fellow researchers (Comber et al., 2001; Comber 

& Hill, 2000; Hill & Comber, 2002; Hill, Comber, Louden, Rivalland, & Reid, 1998) 

examined the literacy learning of children, focussing on those in socioeconomically 

disadvantaged circumstances. Drawing on Moll’s concept of ‘funds of knowledge’ (Moll & 

Greenberg 1990; Moll et al., 1992) within a social justice paradigm (Comber & Hill, 2000), 

they found that it was important to establish bridges between home, preschool and school 

cultures as fundamental transitions. They noted that this required the expertise of specialist 

teachers that could move beyond standard pedagogies and methods to work with students’ 

own repertoires and cultural knowledge (Comber & Hill, 2000).  

In relation to school and classroom contexts, Rahman (2013) found that Indigenous 

learners responded to teacher expectations ‘communicated through a pattern of consistent 

messages, conveyed through the school and classroom organisation and operation, curriculum 

and pedagogy (p. 663). She argued that these patterns often excluded positive cultural and 

social messages necessary for Indigenous students to succeed at school. Likewise, research 

by Malin (1997) found that kindergarten classroom practices and mismatches between home 

and school undermined the achievement of Indigenous students. Student self-identity has 

been suggested as critical to positive school outcomes for Indigenous students and is 

inherently related to school context (Purdie, Tripcony, Boulton-Lewis, Fanshawe, & 

Gunstone, 2000; Sarra, 2011, 2012b). Importantly, the self-identities of many young 

Indigenous people, though not necessarily more negative than young non-Indigenous people, 

may be fluid and vary according to different situations and the social appraisals of others 



31 
 

(McInerney, 2001). Studies have found that some students have positive identities as 

Indigenous people but low self-confidence as students (Baumeister & Muraven, 1996; Purdie 

et al., 2000). In another study, Bodkin-Andrews, Dillon, & Craven (2010) also found that 

while both Indigenous and non-Indigenous students had positive levels of academic self-

concept, the negative path from academic self-concept to absenteeism was still stronger for 

Indigenous students than for non-Indigenous students. More broadly, research suggests that 

academic achievement is dependent on capabilities that are non-cognitive as well as cognitive 

(Heckman & Kautz, 2012, 2013). Such capabilities include perseverance, self-control, trust, 

attentiveness, self-esteem, resilience to adversity, openness to experience and empathy (Fass 

& Tubman, 2002; Kautz, Heckman, Diris, Ter Weel, & Borghans, 2014). In particular, 

resilience is underpinned by motivational aspects explaining how young people perceive 

themselves in the school context (Martin, 2006; Martin & Marsh, 2003, 2006). Academic 

setbacks and stress may lead low-achieving students to respond by developing self-protective 

mechanisms such as failure avoidance, setting low expectations and self-handicapping, which 

might then turn to active resistance to school (Martin, 2006).  

2.2 Cultural and community contexts 

2.2.1 The intersection between race and socioeconomic status 

Inequality is multi-dimensional and encompasses many aspects (Bottero, 2005; 

Jennett & Stewart, 1987), including race and SES. In terms of measures of inequality, SES 

(represented through a variety of individual measures) has been noted as the most widely 

studied variable in predicting educational achievement (Sirin, 2005). However, there is some 

evidence that the influence of SES weakens when race or ‘racial minorities’ are also 

considered (Hedges & Nowell, 1999; Jencks & Mayer, 1990; Lareau & Horvat, 1999; Sirin, 

2005), with some contrary findings (Battle & Lewis, 2002; Rumberger & Palardy, 2005). For 

this reason, researchers have called for the analytical complexities of these joint dimensions 

to be further explored (Epps, 1995; Gamoran, 2001; Rumberger, 2010; Kao & Thompson, 

2003). Epps (1995), for example, states: 

I conclude that the race vs. class question is too simplistic. Obviously, both 
factors are at work and they interact in different ways depending upon the 
person's or family's position in the race/class structure. Additional research 
on this interaction is very much needed to facilitate understanding of a very 
complex set of issues. (p. 605) 
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There are relatively few studies which explore race and SES concurrently, with 

researchers pointing out that methodological issues including small sample size, strong 

correlations between race and SES variables, and definitional issues, have impacted on the 

ability to meaningfully analyse more than one of these dimensions (Hedges & Nowell, 1999; 

Stevens, 2007). Generally, findings in the United States on the Black-White achievement gap 

suggest that differences in achievement still exist once SES is accounted for (see for example, 

Hedges & Nowell, 1999; Kao & Thompson, 2003). However, there is debate about the 

factors responsible for the remaining differences in achievement across racial and ethnic 

groups (Kao & Thompson, 2003). Three areas that have been investigated are school effects, 

home and school resources, and social/cultural capital explanations. 

In terms of the first of these areas, in their review of research in the United States, 

Jencks and Mayer (1990) found that a school’s mean SES had greater positive effects for 

Black students than White students. However, they stated that more research needed to be 

done to disentangle these highly correlated characteristics. Rumberger and Willms (1992) 

used data on Californian schools and students of different ethnicities and SES to show that 

achievement levels of Black students were more greatly affected by levels of school 

segregation and contextual effects than students of other races. They concluded that because 

some minority students were more likely to attend schools with less favourable school 

contexts, they were therefore less able to ‘capitalize’ on school contextual effects (Rumberger 

and Willms, 1992, p. 393). More recently, Rumberger and Palardy (2005) showed that for 

students from 913 high schools in the United States, the effects of school SES were more 

significant than the effects of race, family SES or academic background. In a study of charter 

schools,7 Bifulco and Ladd (2007) examined the effects of racial composition on achievement 

gaps by SES and found that charter schools were not only more racially segregated than 

public schools, but that segregation had contributed to the larger negative achievement effects 

of Black students in these schools.  

A second area includes differences in resources, with research indicating that home 

and parental resources, as well as school resources, have an impact on educational outcomes 

by race. Resources are theorised to be greater predictors of low achievement for children of 

racial and ethnic groups because of underlying differences in family income, structure and 

 
7 Charter schools in North Carolina may be operated by any individual or group and do not require local 

district approval for a charter application. They operate as independent non-profit corporations, and are their 
own employers, although subject to some regulation and the same testing requirements as most public schools 
(Bifulco & Ladd, 2007). 
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SES which in turn influence where a child is enrolled at school and, consequently, the 

composition of the school (Charles, Roscigno, & Torres, 2007; Downey, 1995; Haveman & 

Wolfe, 1994; Kalmijn & Kraaykamp, 1996; Roscigno, 2000; Zill, 1996). The structure of the 

school system may also play a role.  

Regarding the third area, there are several well-known studies on race and 

social/cultural capital within the existing literature. Lareau and Horvat (1999) examined the 

ways that race and class differentially interacted to affect children’s pathways for educational 

success. They found that in matters such as how parents involved themselves in school 

activities, social class was important, but that race played a larger role. Focussing on changes 

in parents’ encouragement of children in book reading activities and their effect on years of 

schooling completed, Kalmijn and Kraaykamp (1996) reported that across birth cohorts from 

1900 to 1960, for Black cohorts, there was an association between cultural capital 

socialisation and an increased number of years of schooling. On the other hand, researchers 

have established that existing differences in achievement between ethnic groups may be due 

to teachers’ expectations. Roscigno (1998) and Roscigno and Ainsworth-Darnell (1999) 

examined the potential for teachers to differentially reward students based on their race and 

class status. Their analyses demonstrated that differences in achievement were partially 

related to family background and cultural and educational resources, but these only explained 

some of the gaps in performance. They also suggested that Black and low-SES students’ 

achievement levels were affected by the lower evaluations and expectations of teachers. 

Similarly, Farkas et al. (1990) found support for the notion that teachers, as cultural 

‘gatekeepers’ (1990, p, 128), differentially rewarded the school success of some racial groups 

above others.  

One of the best articulated analyses of race and class has been carried out by South 

African theorists Jeremy Seekings and Nicole Nattrass (2005). They argue that South Africa 

is a useful case for understanding inequality because of the circumstances which shaped the 

intersection between race and class in that country. Through state policies, apartheid 

restricted the opportunities available to the Black majority but since then, the distributional 

regime has served to reinforce differences according to class, with locational displacements, 

differential allocation of welfare and unequal access to education entrenching the majority of 

Black South Africans to the lower income distribution streams. School quality remains a 

major factor responsible for continuing inequality among different socioeconomic and racial 

groups. More than twenty years on from the end of apartheid, South Africa’s schooling is still 

a ‘bifurcated system’ (Spaull, 2013, p. 436), with many schools caught up in apartheid 
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conditions, and the bimodal distribution of students’ achievement levels reflecting the 

locations and schools of the wealthiest, largely White quartile of students as opposed to the 

three, usually Black, quartiles (Spaull, 2013, p. 438). Studies by Van der Berg (2007, 2008) 

have also shown that the achievement gap between Black and White schools and students has 

largely not changed in the post-apartheid period. History has thus served to differentiate the 

levels of affluence afforded to Blacks and Whites, which in turn have been reinforced by 

class. In the decades since the end of apartheid, levels of inequality have been maintained 

because: 

…race ha[s] given way to class, with the advantages and disadvantages of 
class replacing racial discrimination as the motor driving stratification. The 
post-apartheid distributional regime underpinned and reproduced class 
advantage and disadvantage almost as emphatically as its predecessors had 
stratified society on the basis of racial discrimination and segregation. 
(Seekings & Nattrass, 2005, p. 377) 

Due to its former extreme systems of racial discrimination, South Africa remains a 

specific case; however there has been considerable general research interest in the effects of 

colonial settlement on the development of economies and societies, and the implications of 

colonisation for indigenous and non-indigenous populations (Acemoglu, Johnson, & 

Robinson, 2001; Engerman & Sokoloff, 2002, 2005). It can be argued that First Peoples in a 

range of colonised nations have education achievement gaps due to these influences, 

including Canada, the United States and New Zealand (see for example, Bishop, Berryman, 

Cavanagh, & Teddy, 2009; Demmert, Grissmer, & Towner, 2006; Dreise, Milgate, Perrett, & 

Meston, 2016; Richards, Vining, & Weimer, 2010).  

The Australian context 

In Australia, while immigrants have generally performed well educationally in 

comparison with their non-immigrant counterparts (Considine & Zappala, 2002; OECD, 

2013; Perry & McConney, 2010b), standardised test measures across schooling and other 

sectors of education indicate that Indigenous people have consistently lower levels of 

achievement compared with non-Indigenous Australians (Altman et al., 2008; Bandias et al., 

2013; Smith et al., 2017). However, while socioeconomic status remains a significant issue 

more generally, consideration of Indigeneity, SES and the link to education outcomes has not 

been the subject of significant research scrutiny.  



35 
 

In terms of school and classroom context, several programs have been adopted which 

build culturally supportive relationships between teachers, parents and communities (Perso & 

Hayward, 2015; Riley & Webster, 2016), and student expectations of their schooling 

outcomes (Sarra, 2011, 2012a). There is some evidence to suggest that these programs have a 

positive impact on Indigenous students’ identity, as well as their achievement. In addition, 

studies of teachers’ beliefs about mathematics teaching and learning in Indigenous 

communities demonstrate that aligning these to inclusive, culturally responsive practices, 

Indigenous students are more readily able to access mathematical ideas and concepts 

(Jorgensen, 2018; Jorgensen et al., 2010; Zevenbergen, Mousley & Sullivan, 2004). In New 

Zealand, Rubie-Davies, Hattie and Hamilton (2006) found that primary school teachers’ 

expectations of Maori students’ achievement levels were below their expectation of other 

ethnic groups, after social class was accounted for.  

In terms of school resources, research by Song et al. (2014) showed that levels of 

secondary school reading achievement for Indigenous students in both Australia and New 

Zealand were largely related to their home resources, but that the allocation of school 

resources (p. 194) had a stronger influence on achievement in Australia than in New Zealand. 

They suggested this was due to the larger differences in resourcing in Australia across private 

and public sectors of schooling, including the ability to retain experienced teachers. Another 

researcher (Michaelson, 2006) compared the percentage of Indigenous students enrolled in 

Queensland schools against school transfer ratings determined through the Remote Area 

Incentives Scheme and found there was a strong tendency for a school’s transfer rating to be 

related to the proportion of Indigenous enrolments in each school. He concluded that rural 

schools with higher percentages of Indigenous students were seen to be less desirable, and 

that it was consequently more difficult to retain teachers in these schools.  

Research focussing on Indigenous status, inequity and low SES runs the risk of 

perpetuating an ‘identity of disadvantage’ by and about Indigenous people (Gorringe, Ross, 

& Fforde, 2011, p. 7), and of reinforcing deficit thinking and negative stereotypes (Beresford, 

2003a; Bodkin-Andrews et al., 2010; Fforde, Bamblett, Lovett, Gorringe, & Fogarty, 2013; 

Vass, 2012). Though deficit views of children’s learning capacities and family environments 

are known to be problematic, some theorists argue that they survive in existing school 

practices (Gumperz & Cook-Gumperz, 2006; Klenowski, 2009; Riordan, 2006) and may 

continue to pigeon-hole some students according to a stereotyped model, thus disadvantaging 

them further (Walter, 2010). The profound nature of Indigenous poverty and disadvantage is 

nevertheless an issue that is integral to an understanding of Indigenous educational outcomes 
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and is worthy of examination, although it is important to do so from a structural perspective 

in order to shift the focus to the larger context within which education takes place. 

2.2.2 Place and social justice 

An important area that has received relatively scant, recent attention in Australia is the 

relationship between spatial issues and education inequality (Roberts & Green, 2013; 

Thomson, 2000). Spatial disadvantage can be defined as that resulting from ‘… the socially 

polarising process…embodied in the geography of human settlements’ (Pawson, Hulse, & 

Cheshire, 2015, p. 1). Integral to this definition is that of a ‘social/relational view of 

inequality’ (Pawson et al., 2015, p. 19) which links physical and sociocultural factors to 

people’s experience of inclusion and exclusion (Gulson & Symes, 2007; Pawson & Herath, 

2013, 2015), as elaborated by the sociologist Robert Park (1926) almost a century ago:  

In society we not only live together, but at the same time we live apart, and 
human relations can always be reckoned, with more or less accuracy, in 
terms of distance. (p. 2) 

The notion of place is inherently relational (Pawson & Herath, 2015; Pawson et al., 

2015) and is not simply what can be ascribed to a specific physical context or locality. Place-

based or place-conscious education theory critiques the implied homogeneity and universality 

of globalism in favour of a distinct understanding of places and spaces (Christie, 2012; 

Greenwood, 2013; Gruenewald, 2003; Gruenewald & Smith, 2008). In this regard, Thomson 

(2000) developed the concept of ‘thisness’ (p. 157) to describe the unique nature of a school. 

She argued that because of the diversity of students, schools and neighbourhoods, it is not 

possible to characterise differences in students’ learning, or a school’s capacity to influence 

such learning, without consideration of the ‘school as a place, situated in time-space… in and 

through which the combined effects of power saturated geographies and histories are made 

manifest’ (Thomson, 2000, p. 158). The terms space and place should not be regarded as the 

same (Roberts, 2016; Roberts & Green, 2013), but noting that these concepts are socially 

constructed and embody notions of power and privilege (Bourdieu, 1977; Green, 2013), I will 

refer to both dimensions interchangeably in the following section of this chapter. 

Research on place is underpinned by the concept(s) of social and spatial justice (Pirie, 

1983). The term ‘social justice’ was formally conceptualised by John Stuart Mill (cited in 

Zajda, Majhanovich, & Rust, 2007), who wrote: 
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... we should treat all equally well ... who have deserved equally well of us, 
and that society should treat all equally well who have deserved equally well 
of it, that is, who have deserved equally well absolutely. This is the highest 
abstract standard of social and distributive justice... (p. 9) 

Social justice is also associated with John Rawls (1971, 2001), who, from a liberal 

political standpoint, was concerned with distributive justice and the idea that institutions and 

governments should be involved in the fair distribution of resources within a system of social 

cooperation. Two principles underpin Rawls’ theory of distributive justice. These are the 

liberty principle, through which each person has basic liberty rights, and the difference 

principle that assumes inequalities can be addressed through appropriately responsible actions 

and access to opportunities. Rawls has been criticised for limiting his examination of justice 

simply to distribution. Sen (1999) argued that the treatment of inequality largely in terms of 

distributive issues and models of ‘fairness’ (p. 92) was inadequate because it was morally 

simplistic. He proposed the capability approach to counter the view that it was possible to 

predict an individual’s well-being solely from narrow economic concepts. He wrote that 

‘poverty must be seen as the deprivation of capabilities rather than merely as lowness of 

incomes…’ (Sen, 1999, p. 87). 

Prominent within Sen’s (1999, 2009) capability approach is the idea that people can 

achieve certain ‘functionings’ (Sen, 1999, p. 75) which include personal well-being, agency 

and the freedoms that different individuals might value. The capability approach thus goes 

beyond a material concept of well-being. People have material resources or endowments but 

are differentially entitled to these depending on their capacity to exchange them through 

trade, production or other interactions with the state (Clark, 2005). An individual’s 

functionings reflect the things that they can actually achieve while their capability set is ‘the 

alternative combinations of functionings’ that are feasible to achieve (Sen, 1999, p. 75). Sen’s 

(2009) idea of justice is an extension of this: rather than advocating arbitrary self-interest or a 

set of principles that may never be achieved, justice must be conceived ‘…in terms of the 

lives and freedoms of the people involved’ (p. xii) and people’s desire to remove or overcome 

‘manifest injustices’ (p. vii). 

Gewirtz (1998), following Young (1990), was also concerned to broaden the notion of 

distributive justice by referring to relational justice. Relational justice seeks to address the 

‘nature of relationships which structure society’ (Gewirtz, 1998, pp. 471–2) and includes a 

consideration of the mutual responsibilities between community and society members, 

similar to Etzioni’s understanding of communitarianism (cited in Gewirtz, 1998). Gewirtz 
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also suggested that a complete conceptualisation of social justice should seek to understand 

the nature of injustice, including aspects such as exploitation and marginalisation. 

A different but related concept to social justice is that of spatial justice, which refers 

to ‘the justice and injustice that are embedded in spatiality, in the multi-scalar geographies in 

which we live…’ (Soja, 2009, p. 2). One of the original proponents of spatial justice, 

Lefebvre (1974/1991) argued that space is produced socially and is affected by the 

relationships and conflicts that arise out of human processes, including economic and 

political activities. As a Marxist, he described space as a means of production determined by 

the ‘networks of exchange and flows of raw materials and energy’ (Lefebvre, 1974/1991, p. 

85). An example of this is infrastructure such as highways (Williams, 2013), which is 

planned and developed by bureaucracies and businesses, but once built, determines other 

spaces such as housing developments, shops and residences. Importantly, the spaces and 

processes connecting them are not just material, but constitute the basis for social existence 

and relations, encompassing both positive and negative aspects (Soja (1980, 2009). 

Internationally, the best-known study of spatial disadvantage is by William Julius 

Wilson (1987, 2009). Wilson argued that spatial disadvantage among African American 

communities has persisted because of the interplay of labour market factors magnifying 

social and financial challenges, and the compounded levels of disadvantage resulting from 

people of low SES living together in particular neighbourhoods (Durlauf, 2004; Pawson et 

al., 2015; Wilson, 2009). Since then, literature has proliferated on ‘neighbourhood effects,’ 

on concentrated disadvantage in relation to education and other aspects (e.g., Brooks-Gunn, 

Greg, Duncan, & Naomi, 1993; Carpiano, Lloyd, & Hertzman, 2009; Johnson, 2011, 2013; 

Kao & Thompson 2003), on the persistence of disadvantage across generations (Loury, 1977; 

Sharkey, 2008) and on the ecology of poor neighbourhoods (Johnson, 2011; Quillian, 2014). 

While research is broad-ranging, results generally indicate that communities and 

neighbourhoods have small but significant effects on children’s educational achievement 

when controlling for family-related variables (Leventhal and Brooks-Gunn, 2000). Further, 

Sharkey’s (2008) findings in relation to contextual inequality indicate that spatial connections 

play a key role in the reproduction of inequality across generations. 

Segregation and its relationship to inequality has also been extensively documented, 

particularly in the United States (for example, Anderson, 2010; Soja, 2009; Tilly, 1998, 

2001). In relation to education, Quillian (2014) found that in more segregated metropolitan 

areas, the rates of high school graduation were lower, and therefore residential segregation 

increased the disadvantage of segregated groups. Surprisingly, he also found that in less 
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segregated neighbourhoods, disadvantaged groups have higher levels of educational 

attainment, while advantaged groups do no worse (Quillian, 2014, p. 422). Researchers have 

drawn attention to the effects of residential segregation and geographic clustering on student 

school attendance patterns and access to educational opportunities (Yamauchi, 2011; Biddle 

& Heyes, 2014). Segregation can also occur within schools (Durlauf, 2004) and adds another 

layer of complexity in terms of the influence of geographic location on students and their 

families, and in terms of the challenges faced by schools in poor locations (Burgess et al., 

2005; Denton, 1995). Research has established that segregation within an area is related to 

segregation at the school level. As students usually attend school in areas close to where they 

live, segregated areas are often where highly segregated schools are located and can lead to 

decreasing opportunities for students to interact with a mix of role models (Biddle, 2013a; 

Lee, Lam, & Madyun, 2017; Reardon & Yun, 2001). There is also evidence that school 

segregation has negative effects on achievement (Goldsmith, 2009; Rumberger & Willms, 

1992; Willms, 2010), and conversely that programs of desegregation may have a positive 

impact on achievement (Anderson, 2010; Angrist & Lang, 2004; Burgess et al., 2005; Jencks 

& Mayer, 1990). Further, there have been studies establishing that racial segregation is linked 

to other forms of inequality, most prominently, extreme levels of poverty (Johnson, 2014; 

Massey, 1990; Orfield, 2005; Quillian, 2017).  

The effects of school segregation may continue to be reinforced through low SES and 

poverty, even when segregation is no longer formalised by law. Analysts examining the 

changing nature of inequality in the 25 years since the end of apartheid in South Africa have 

found that while returns to education are particularly high for Black South Africans (Nattrass 

& Seekings, 2001), student achievement continues to reflect the distribution and location of 

wealthy versus poor schools (Hungi, 2011; Van der Berg, 2008) and differentials in results 

between Black and White schools have largely not improved in the post-apartheid period 

(Smith, 2011; Van der Berg, 2007). Similarly, in the United States, although policies of 

segregation have not been in place since the 1960s, a recent report showed that the percentage 

of public schools with high concentrations of Black or Hispanic students has actually been 

increasing (United States Government Accountability Office, 2016). Similarly, Johnson 

(2014) found that there has been a resurgence in rates of racial segregation in schools in both 

southern and northern states of the United States, following marked declines in the number of 

African American children attending high minority schools during the late 1960s and 1970s. 

Notably, the informal mechanisms underpinning segregation (termed de facto segregation by 

some theorists, e.g., Bifulco & Ladd, 2007) may survive the desegregation of facilities, and 
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may undermine the formation of financial, social, human and cultural capital (Anderson, 

2010). 

The Australian context 

Despite the premise of spatial disadvantage in education policy in Australia,8 there are 

surprisingly few analyses which actively consider place, or which take a spatial view of 

institutional contexts, leading Green and Letts to write that place is ‘…one of the most under-

examined concepts in educational theory and practice’ (2007, p. 2). Further, place is often 

regarded simply as a geographic classification or in terms of its correlation to other areas of 

socioeconomic disadvantage (for example, as one of many independent variables, or as one 

of many areas of composite disadvantage). However, there are some exceptions. Connell et 

al. (1982) outlined the role of schools in defining education inequality, including the implicit 

spatial and contextual nature of this inequality. Thomson (2002) explored dimensions of 

inequality in schools in rustbelt areas of Australia and analysed the social and relational 

impacts of place on schools and students. Rural sustainability projects (Green, 2008; Green, 

2015; Reid et al., 2010; Roberts, 2013) have incorporated place-based frameworks into their 

examination of teaching and schooling in Victoria and New South Wales (NSW). In ‘place-

conscious pedagogies’ (Comber, 2014, p. 5), leaders and teachers seek to take account of 

spatial identities to assist learners to be active in constructing and developing literate 

practices in which children are challenged to become ‘co-researchers of places and the 

politics of places’ (Comber, 2014, p. 6). Other studies have focussed on the school 

curriculum and its relationship to place in influencing learning outcomes (Connell, 1992; 

Lamb, Hogan, & Johnson, 2001; Perry & Lamb, 2016; Roberts, 2016; Teese, 2000; Teese, 

Lamb, & Helme, 2009; Zipin, Sellar, & Hattam, 2012), with strong evidence that locational 

school contexts greatly influence the educational success of some students through the 

curriculum while marginalising others. 

A small number of studies have looked specifically at aspects of Indigenous 

disadvantage using spatial variables. In two related studies, Vinson and his colleagues (2007, 

2015) mapped the level of disadvantage across Australia and found areas of concentrated and 

persistent disadvantage in rural, regional and metropolitan locations by a range of indicators, 

including student engagement and achievement. In many states and the Northern Territory, 

 
8 For example, one of the recommendations of the Gonski Review of Funding for Schooling (2011) was 

that the schooling resource standard should include loadings for school size and location because of ‘…evidence 
that the performance of students in rural schools is significantly below that of students in city schools’ (p. 257). 
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the areas with high levels of Indigenous population were more likely to have complex and 

cumulative levels of disadvantage. Biddle, Hunter and Schwab (2004) examined the 

education participation of Indigenous and non-Indigenous 15-19-year-olds using geographic 

regions based on approximately sixty areas developed for the Macquarie Atlas of Indigenous 

Australia (Arthur & Morphy, 2005). Following Hunter and Schwab (1998), they found that 

the factors of most significance influencing Indigenous education participation were access to 

schools and other institutions, crowding and disruption within households, access to 

resources supporting participation, and the presence of the CDEP (employment) scheme. 

Indigenous studies carried out by Biddle (2009a, 2009b, 2013a) and others (Biddle & 

Cameron, 2012; Biddle & Heyes, 2014) have confirmed not only that spatial characteristics 

affect both individual participation and attainment, but also that the educational disparity 

between Indigenous and non-Indigenous people is influenced by socioeconomic 

circumstances as a result of their geographic distribution. Much of this research has found 

that effects on education participation and outcomes are not limited to remote areas but are 

also evident in large cities and regional areas (Biddle, 2009a, 2009b) and can be attributed at 

least partly to residential segregation (Biddle & Heyes, 2014). Atkinson, Taylor and Walter 

(2008, 2010) surveyed Aboriginal population distribution and found that for Aboriginal 

people across all location types, ‘…distance and segregation are likely to produce social 

conditions under which parallel, socially separated lives are more likely to be emphasised’ 

(Atkinson et al., 2010, p. 322).  

In addition, several qualitative studies and strategies are worth highlighting. In a study 

of Indigenous student mobility, Navin, Hill and Doyle (2012) observed patterns of spatial 

mobility in schools with high and low proportions of Indigenous students. They concluded 

that higher levels of mobility among Indigenous students in the school environment were 

related to historical dislocation and segregation factors, as well as poor access to stable 

housing and low levels of income. Prout’s research (2008) on the Yamatji Aboriginal 

community of WA (2008) examined the relationship between Indigenous spatiality, mobility 

and the delivery of housing, health and education services at the state government level. She 

concluded that the continuing consolidation or ‘sedentarisation’ of services (Prout, 2008, p. 

29) may lead Indigenous populations to experience further marginalisation from mainstream 

institutions and to contribute to housing stress and mobility. Theorists have also posited 

strategies relating to curriculum and pedagogical practice which actively consider the 

concepts of place, and Indigenous knowledges of place. Dreise (2014, 2016) has developed 

the ‘Learning, Earning and Yearning’ strategy (2016, p. 7) for Indigenous young people, 
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based on a learner-centred, place-conscious approach which encourages Indigenous learners 

to be ‘producers’ rather than simply ‘consumers’ of learning (2014, p. 84). He calls for a new 

paradigm that disrupts traditional educational thinking and that actively takes place and 

context into account (Dreise, 2014). In their research on twelve schools in NSW, Harrison 

and Greenfield (2011) theorised that for learning to be meaningful for Indigenous students, it 

needed to be grounded in an understanding of the relationship between Aboriginal knowledge 

and place. They showed that staff in schools had varying recognition of this relationship and 

that such knowledge could be developed further.  

Despite these studies which point to the importance of place and spatial justice for 

Indigenous people, the elaboration of place-conscious pedagogies specifically in relation to 

Indigenous people largely remains an issue for future research.  

2.3 National contexts 

2.3.1 The education system and marketisation 

Much research internationally has been undertaken on how the structure of national 

systems influence social and economic outcomes. For example, studies have shown that it is 

not the relative economic wealth or welfare spending of a nation which solely determine how 

well individuals have access to and benefit from a country’s resources (OECD, 2010, 2013; 

Seekings, 2004). Rather, how individuals shape, and are shaped by, their relationship to the 

distribution system is important (Meyer, 2001a). Probably the best-known analysis of 

national systems is by Gösta Esping-Andersen (1990). Comparing a range of high-income 

countries, he defined three welfare clusters or regimes (Esping-Andersen, 1990, p. 26) based 

on sets of common characteristics. He proposed three regimes, liberal, conservative 

(corporatist) and social democratic, to analyse the different arrangements between state, 

market and family that individuals within nation-states have access and respond to. Esping-

Andersen was one of the first theorists to document empirically how welfare states, while 

providing income security, also stratify society along certain dimensions. In addition, Esping-

Andersen provided an early assessment of how well different welfare regimes could protect 

citizens against poverty and inequality, by actively organising the distribution of the 

country’s wealth (Brady et al., 2008), managing risk (Powell and Barrientos, 2004) and 

balancing power through social policy choices (Esping-Andersen, 1985). 

Using Esping-Andersen’s original framework, researchers have sought to integrate 

education more explicitly into his welfare state regime concepts. Willemse & De Beer (2012) 
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argued that higher education played a critical role for two of the three classic areas outlined 

by Esping-Andersen: decommodification, through the level and share of public spending on 

higher education; and stratification, through school tracking and assignment of qualifications. 

They concluded that it was possible to include characteristics of the higher education system 

in a classification of regimes, although there were some differences when compared with 

Esping-Andersen’s typology. Hega and Hokenmaier (2002) showed that there was a strong 

association between education policies and the balance of social programs adopted by 

different countries. They argued, following Heclo (1985), that this was evidence that 

countries often make a trade-off between education investment on the one hand and income 

maintenance and social insurance on the other. Similarly, Mosher (2015) determined that 

aspects such as overall spending on welfare, as opposed to public spending on education are 

used in complementary ways by different types of regimes according to their political and 

religious characteristics. Iversen (2005) found it was not simply levels of spending on 

education that contributed to different welfare typologies, but that funding for different 

sectors of education complemented certain patterns of market and welfare behaviour. Iversen 

and Stephens (2008) found that the spending focus on vocational versus university sectors of 

education in different countries reflected not only labour market preferences but also the 

dominant political and religious affiliations in place in each country. Busemeyer (2012) and 

Busemeyer and Iversen (2014) found that individual tolerance of spending on education was 

related to political preferences, income levels and the structure of funding and distribution of 

spending in different countries. 

Previous research also suggests that while overall levels of investment in education 

have limited direct effects on student achievement (Woessmann, 2016), specific school 

resources do have positive effects on educational outcomes (Lee & Barro, 2001; Jackson, 

Johnson, & Persico, 2015; Rajkumar & Swaroop, 2008), particularly for children from low 

income environments (Jackson et al, 2015). Lee and Barro (2001) found that schooling 

outcomes, including school repetition and dropout rates, were significantly correlated with 

the salaries of teachers and student teacher ratios, and that some educational outcomes 

including reading levels were also positively correlated with higher levels of government 

spending per student. Using longitudinal data, Jackson et al. (2015) demonstrated a causal 

link between spending on schools at the regional level with improvements in adult 

educational attainment, wages and family income. Importantly, there were larger gains for 

children in low income families than those in higher income families. In their review of 

studies investigating the relationship between government investment and educational 
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outcomes in developing countries, Harbison and Hanushek (1992) found that six out of 

twelve studies had a statistically significant association. Rajkumar and Swaroop (2008) 

showed an association between the efficacy of public education spending and primary school 

attainment in a large range of developed and developing countries, subject to the quality of 

governance. 

An important element relating to the education system is the influence of policies of 

marketisation and ‘school choice.’ The marketising of school systems, realised in the level of 

private sector schooling along with the devolution of decision-making and choice to 

individual schools and parents (Perry, 2012), has been the subject of many international 

studies. These studies have generally indicated that marketisation and the resulting social 

segregation between schools have negative implications for equity and diversity in schooling 

(Perry, 2018; Whitty, Power, & Halpin, 2001). In a review of studies carried out in the United 

Kingdom, New Zealand and the United States, Whitty et al. (2001) found overwhelming 

evidence that: 

…the benefits of the reforms have…been limited and that their costs, 
particularly for disadvantaged groups, have been considerable. (p. 110) 

Whitty et al.’s (1998) examination of school systems in a broader range of countries 

concluded that not only did devolution policies have few benefits, but that any benefits 

flowed to already advantaged schools and parents. In more recent research of 32 countries 

using PISA data, Alegre and Ferrer (2010) found that more marketised school systems tended 

to increase social segregation, while less marketised systems tended to reduce it. Other U.K. 

studies conceptualised the policy of school choice as ‘a marker of economic privilege’ (Reay 

& Lucey, 2003, p. 138) in which educational inequalities were maintained through aspects of 

cultural and economic capital such as self-confidence and a sense of entitlement (Reay, 

2004).   

The Australian context 

Since the 1970s, increased government funding of schools in Australia, particularly 

increased private school subsidisation, has contributed to an incremental increase in the 

proportion of students enrolled in private schools. One of the first to articulate arguments for 

more selectivity in schooling was Milton Friedman in 1955, who believed that private school 

providers played a role in competing for a share of the schooling market, thus bringing about 

increased quality, efficiency and variety in schooling (Cahill & Gray, 2010). In Australia, 
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these arguments were initially adopted by the Menzies Government, but successive 

governments on both sides of politics supported the allocation of funding across all school 

sectors. Even though some federal government funding for private schools had been offered 

since the 1950s, the Whitlam era not only vastly increased overall government spending 

levels on schooling in Australia, but also tied funding more permanently to private sectors of 

schooling, particularly Catholic schools that were in danger of becoming insolvent were it not 

for government support (Burke & Spaull, 2001; Cahill & Gray, 2010; Marginson, 1997). This 

arguably seeded the expansion of private sector education from 22% of all enrolments in 

1971 (Marginson, 1997, p. 24) to 34% of all enrolments in 2016 (ABS, 2017). 

While initially informed by concerns for equity9 and retention of the Catholic school 

system, it is recognised that the history of government funding of private schools in Australia 

has resulted in differences in racial and socioeconomic composition across government and 

private schools, and differential opportunities for families to exercise what has come to be 

referred to as ‘school choice’ (Comber, 2014; Mukherjee, 1995; Ryan & Watson, 2004, 2009; 

Watson & Ryan, 2010). Watson and Ryan (2010) found that over a period of thirty years, 

there has been an increase in the proportion of enrolments from students of low SES 

backgrounds in government schools, and an increase in the proportion of enrolments from 

students of higher SES backgrounds in private schools. In their analysis, they argued that 

government subsidies have been used selectively by many private schools to increase the 

range and quality of services such schools offer, rather than reducing fees or eliminating 

selective intake policies. Thus, with the policy of school choice, schools as well as parents 

have become ‘empowered to be “choosers”’ (Watson & Ryan, 2010, p. 102). Teese and 

Walstab (2011) concluded from a study across most states and territories of Australia that 

policies of school choice have not led to increased diversification of enrolments in private 

schools but have created ‘worsening conditions’ and ‘cultural disinvestment’ in public 

schools (2011, p. 42). Further, there is evidence that increased government and private 

expenditure on schooling in Australia is not reflected in higher levels of achievement 

(Baroutsis & Lingard, 2017). 

Australia’s high rate of private school enrolments, as well as funding of the private 

system, contrast with most other countries that have similar social and economic profiles. 

Some countries maintain systems of schooling that are less marketised and therefore have a 

 
9 For example, former Prime Minister Gough Whitlam aligned increases in school spending to principles 

of equity in his 1972 Australian election speech, in which he said: ‘Education should be the great instrument for 
the promotion of equality’ (Whitlam, 1972). 
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more even mix of socioeconomic composition among students, including Canada (Perry & 

McConney, 2013) and New Zealand (Song et al., 2014). In contrast to Australia, the United 

States and the United Kingdom do not subsidise private schools with government funding, 

and as such, tend to have a much lower proportion of private schools than Australia (Ryan & 

Watson, 2004). Within these latter systems, however, schools may still manifest differences 

in levels of socioeconomic composition in schools due to broader funding and resource issues 

(OECD, 2010, 2013; Perry, 2012).  

Preston coined the term ‘residualisation’ (1984, p. 5) to refer to the changing balance 

of school composition, structures and transitions in the schooling system resulting from the 

marketising of school systems over an extended period. The different mix of enrolments not 

only applies to SES, but also to levels of enrolment by Indigenous status, immigrant status 

and religion (Kelley & Evans, 2004; Preston, 1984, 2013).  As pointed out by Comber 

(2014): 

… the notion of the ‘disadvantaged’ school now refers to those, mostly 
public schools, being residualised by a politics of parental choice that drives 
neoliberalising policy logic. (p. 2) 

The initiatives of the Review of Funding for Schooling (Gonski et al., 2011) and its 

later volume (Gonski et al., 2018) aim to introduce funding based on the needs of students 

and a sector-blind school funding model, in the hope of at least partly addressing the above 

issues. However, while the relationship between low SES, the education system and school 

achievement has been recognised for a relatively long period of time, efforts to change the 

magnitude of these issues have so far been relatively ineffective.  

This is nowhere more noticeable than for Indigenous Australians, where relatively 

high fees in private settings preclude their enrolment and have consequently resulted in the 

increasing segregation of Indigenous and non-Indigenous students across schools (Bonnor & 

Caro, 2007; Perry, 2007). According to ABS data, while approximately 66% of all school-

aged children and young people are enrolled in government schools, this compares with 84% 

of Indigenous children and young people (ABS, 2017). The residualisation of government 

schooling through segregation gives an indication of the current inequities in the schooling 

system which disproportionately impact on First Nations learners. Indeed, it could be argued 

that the explicit injustices of earlier times have now been replaced by the implicit injustices 

caused by the marketisation of the schooling system:  
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…the state has supported, even enriched many non-government schools, to 
the point that the disparities between grounds and other material resources, as 
well as human and cultural advantages, are highly conspicuous. [Yet] 
residualisation is obvious in many comprehensive high schools. (Campbell, 
2005, p. 12) 

Policies of school choice in Australian schools are also associated with the 

perceptions of parents about the quality and effectiveness of the schools their children should 

attend (Bonnor & Caro, 2007; Campbell, 2005). Studies by Lauder and Hughes (1999) in 

New Zealand, and Lamb (2007) in Australia, for example, found that two-thirds of higher 

SES families living in lower SES communities chose not to attend the local school. The 

degree to which governments support policies of ‘choice’ is therefore likely to have an 

increasing negative impact on equity particularly because not all parents are able to exercise, 

or even have opportunity to access, the same range of choices (Bonnor & Caro, 2007; 

Musset, 2012). In the words of Bonnor and Caro (2007): 

The obligation to improve opportunities and help create a better livelihood 
for Aboriginal students should not fall disproportionately on public schools 
and a select group of willing private schools. The obligation to serve the 
whole community should be on all schools that receive public funding. (p. 
111) 

2.3.2 The common wealth 

Over the centuries, societies have developed and assumed greater responsibility for 

securing the wellbeing of their citizens. Ideas surrounding wellbeing have been explored in 

many approaches but were perhaps first embodied in the notion of the ‘commonweal’ 

(Rollison, 2010, p. 2). If translated as the single word ‘commonwealth, many of the original 

meanings of this word have been lost (Wells, 1990). However, if translated literally as an 

anglicisation of the Latin term res publica, ‘the welfare of the people’ (Wesley, 2018, p. 31), 

the ‘common wealth,’ written as two words, better retains its original sentiments and is a 

recognition that all societal members have a common, shared interest in promoting their own 

wellbeing. 

The term ‘commonweal’ was used most extensively by Thomas Hobbes’ in his work 

Leviathan (1651/1965). He argued that the state of human nature was inevitably ‘solitary, 

poor, nasty, brutish, and short’ (Hobbes, 1651/1965, p. 97). People in this state tend towards 

war rather than peace and are not inclined to follow the natural laws of society (Ehrenberg, 

2017). Hobbes argued that people could be persuaded to act against such selfish desires by 
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establishing a covenant or ‘contract’ (1651/1965, p. 102) with each other. However, he 

believed that people could only do this by giving up their own right of self-governance and 

vesting power in another authority. According to Hobbes, the best way to cede power was by 

way of a monarch because private and public interests could be represented in a single person 

(Ehrenberg, 2017). Aristocracies and democracies were also possibilities mentioned by 

Hobbes, but in his view, assemblies of people were less able to bring about peace and 

security. Hobbes (1651/1965) writes of the authority in the common wealth in the following 

terms: 

… where the publique and private interest are most closely united, there is 
the publique most advanced.…The riches, power, and honour of a Monarch 
are only from the riches, strength and reputation of his Subjects. (p. 144) 

In similar vein, John Locke saw that people could live by way of a social contract to 

constrain the state of nature (Locke, 1689/1764). Unlike Hobbes, however, he believed this 

could be achieved through the consent of the people tempered by religious authority (DeWiel, 

1997) and a shared system of moral principles which gave them the rights of ‘life, liberty and 

estate’ (Locke, 1689/1764, chapter 7, part 87). Locke’s work became the forerunner of many 

ideas concerning individual libertarianism and democratic organisation (Moseley, 2014).   

The works of both Hobbes and Locke have been criticised along several lines. First, 

citizens all agreeing to a covenant is an idea that has never successfully occurred (Wolfenden, 

2010). People may be politically inactive, or they may be unaware of or mistaken about their 

interests, or the interests may be unarticulated or unobservable (Lukes, 2005). Second, such 

theorists assumed that people in power would always act in the common interest, and that 

their own private interest would equate to the public interest, assumptions which have also 

been disputed (Ehrenberg, 2017; Calhoun, 1993).  

A second aspect which enlightens the idea of the common wealth is that of civil 

society. In common parlance, civil society is defined as the third sector of society, together 

with government and the market (Meyer, 2001a; Nielson, 2003; United Nations, 2018): a 

‘buffer zone strong enough to keep both state and market in check’ (Anheier, 2004, p. 20). 

Over time, the meaning behind civil society has changed, from that expressed by early 

philosophers such as Aristotle (1984 version), to that of Hegel (1820/1996) and Gramsci 

(Gramsci, 1935/1999; Nielson, 2003), to that of thinkers in the latter half of the 20th century 

(Kaldor, 2003). All these philosophers sought to understand how different spheres of civil 

society were separated or distinguished. For Aristotle (1984 version), civil society was 
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encapsulated in the concept of the polis. The polis was akin to a political community where 

there was opportunity for personal fulfillment and moral development (DeWiel, 1997; 

Ehrenberg, 2017). Aristotle did not differentiate between civil society and the state and, like 

Hobbes and Locke, saw that people were primarily governed through forms of social 

contract, shared norms and the rule of law (Aristotle, 1984 version; Heater, 2004). By the 19th 

and 20th centuries, Hegel and Gramsci on the other hand conceived of civil society as being a 

separate realm together with family, market and the state (Ehrenberg, 2017; Nielson, 2003) in 

which individuals could organise and negotiate with each other through collective activity 

and political involvement (Calhoun, 1993; Ulrich, 2000). Increasingly over time, civil society 

also came to include activities taking place in and through non-government organisations and 

voluntary groups (Anheier, 2004) providing alternative governance structures to market or 

state-based organisations and encouraging political participation and social capital 

development (Turner, 2001). More recently again, the concept incorporated new social 

movements and global networks (Calhoun, 1993), a differentiation between private and 

public spheres (Marquand, 2004) and a move away from affiliation with state and market 

institutions (Kaldor, 2003). 

Civil society is frequently associated with discussions of social and citizenship rights, 

with the best-known proponent of these concepts being T. H. Marshall (1950/1992). Marshall 

outlined the development of civil, political and social rights as evolving over successive 

centuries (Barbalet, 1996; Marshall 1950/1992). While Marshall’s ideas have been criticised, 

not least because rights are no longer seen to develop neatly over time (Giddens, 1982; 

Turner, 2001; Pakulski, 1997), Marshall’s work most clearly provided a starting point for an 

understanding of how social rights were linked to citizenship (Barbalet, 1996; Lawy & 

Biesta, 2006). In his conception of social rights, Marshall emphasised the basic claims 

citizens could make to welfare through the state, and more implicitly, through active or 

passive social and/or political participation (Beiner, 1995). Rights conferred an identity and a 

status (Nash, 2009); and while they were not formally associated with social processes, they 

facilitated social activity and were therefore ‘integral to the social fabric’ (Barbalet, 1995, p. 

36).  

While Marshall (1992/1950) believed that the social rights of citizenship and the 

expansion of the welfare state could ameliorate the effects of the class system (Lawy & 

Biesta, 2006), he also referred to citizenship becoming ‘the architect of social inequality’ 

(Marshall, 1992/1950, p. 36). This was because he believed there was an inherent tension 

between democratic principles and the ‘de facto inequalities of wealth and income that 
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characterize the capitalist market place’ (Turner, 2001, p. 190). More recently, Walzer (2003) 

affirmed this tension in talking about civil society as ‘associational networks’ (p. 23). While 

the state fixes the boundaries of associational activity and ‘compels association members to 

think about a common good, beyond their own conceptions of the good life’ (Walzer, 2003, 

p. 23), associational networks are constrained and shaped by state institutions as well as the 

inequality generated through it and the market (Walzer, 1991).  

The above discussion suggests that understanding the true essence of civil society and 

the common wealth also helps to understand the nature of, and how to counter, education 

inequality. Education should not simply be limited to, or the primary province of, either 

government or market activity If either of these extremes predominate, they will have 

‘coercive and corrosive effects’ (Meyer 2001b, p. 130). On the one hand, government 

involvement in schooling brings about politicised systems in areas such as curriculum and 

assessment (Apple, 1993; Boyd, 2001; Teese, 1998; Teese & Polesel, 2003). On the other 

hand, in response to efficiency and school effectiveness concerns, schools, teachers and 

parents are encouraged to compete for individual advantage (Meyer, 2001a), to be consumers 

concerned with their own private interests (Lawy & Biesta, 2006) and to exercise choice in a 

situation of incomplete or conflicting information (Buckley & Schneider, 2003; Marginson, 

1997; Popkewitz, 1998; Wilkins, 2010). Thus, biases are introduced through which inequality 

has become embedded by the extremes of market and state positions: 

There is a conceptual and very practical shift, from education as an 
intrinsically valuable, shared resource which the state owes to its citizens, to 
a consumer product or an investment for which individuals who reap the 
rewards of being educated (or their families) must take first responsibility. 
This conceptual shift changes fundamentally the relationship between citizen 
and state and what it means for a society to educate its citizens. (Ball, 2010, 
p. 160) 

Along with its role in challenging inequality, the common wealth embodies a 

commitment to secure wellbeing for all members of society (Walzer, 2003) and education 

plays an integral part in supporting them to realise its benefits. Investing in equity is both a 

systemic and a school resourcing issue (OECD, 2012). It is not simply a function of a 

country’s wealth (OECD, 2010, 2013) nor does it necessarily come at the expense of 

excellence in achievement levels (OECD, 2012). Indeed, the OECD and others maintain that 

across OECD countries, the highest performing education systems (as measured in PISA) are 

those that combine excellence and equity (Lee, 2016; OECD, 2012; Schleicher, 2014). 
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Research also shows that improving basic skill levels and reducing the skill loss of the most 

disadvantaged in society, gives the greatest overall social and economic returns (Cunha & 

Heckman, 2007; Heckman, 2008; McCracken & Murray, 2009; Productivity Commission, 

2007; Schleicher, 2014). Yet in many countries, substantial differences in the literacy and 

numeracy levels of students by key equity characteristics indicate that much more could be 

done in this area. 

The Australian context 

With the amendment of the Australian Constitution in the late 1960s to include 

Indigenous people in the count of Australian citizens (Mellor & Corrigan, 2004; Price, 

2015b), the issues facing Indigenous people came to be recognised as a major social and 

educational concern (Beresford, 2003b). This recognition was an extension of the scope of 

citizenship rights to include the participation of Indigenous Australians (Pakulski,1997; 

Turner,1995). Despite a long period of development and initial non-endorsement by the 

Australian Government (Crook, 2007; Dorfmann, 2015), the United Nations Declaration on 

the Rights of Indigenous Peoples (United Nations General Assembly, 2007) was endorsed in 

2009 (Dorfmann, 2015) and heralded a new domain of cultural rights (Coulter, 2008) and a 

‘right-to-culture frame for indigenous advocacy’ (Engle, 2011, p. 142). Both actions brought 

about at least a symbolic change in the relationship of governments to Indigenous people in 

Australia. 

In terms of Indigenous schooling, several things also occurred which promoted 

aspects of positive wellbeing for Indigenous people in Australia. First, social justice and 

cultural diversity objectives were recognised in the Hobart declaration on schooling 

(Education Council, 1989), the Adelaide declaration on national goals for schooling in the 

twenty-first century (Education Council, 1999) and the Melbourne declaration on educational 

goals for young Australians (MCEETYA, 2008). In addition, soon after the release of the 

Adelaide declaration, MCEETYA committed to the Principles and standards for more 

culturally inclusive schooling in the 21st century (MCEETYA, 2000), which further set out 

the principles for Aboriginal and Torres Strait Islander peoples to access quality schooling 

and equitable educational outcomes, and recognised the rights and responsibilities of parents 

as the first educators of their children.  

Second, the Australian Curriculum, implemented progressively from 2008, 

incorporated the area of Aboriginal and Torres Strait Islander histories and cultures as one of 

three cross-curriculum priorities (ACARA, 2011a; Price, 2015a). In 2011, documents on the 
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Australian Curriculum also recommended the inclusion of Australian languages as standard 

in the languages curriculum (ACARA, 2011b; Troy, 2015). The recent review of the 

Australian Curriculum reported ‘strong support for students being taught about Aboriginal 

and Torres Strait Islander histories and cultures’ (Department of Education, 2014, p. 3), 

although the implementation of all three cross-curriculum priorities is not mandatory 

(Department of Education, 2014) and is subject to continued review (Price, 2015a).  

However, the marked disparity in educational and social outcomes between 

Indigenous and non-Indigenous people suggests that Australia has a long way to go in 

realising the intentions and sentiments of the above documents. The OECD reports that 

socioeconomic factors in Australia generally have less impact on academic performance than 

the OECD average (OECD, 2010, 2012, 2013). However, its assessments do not consider the 

specific impact on indigenous populations. Because Indigenous students in Australia are 

overrepresented in disadvantaged locations and neighbourhoods, the issues affecting such 

locations and neighbourhoods disproportionately fall on them (Biddle, 2009b; O'Keefe, 

Olney, & Angus, 2012). Further, Australia has a relatively high percentage of disadvantaged 

students attending disadvantaged schools (OECD, 2012).10 A polarisation of certain kinds of 

students in disadvantaged schools tends ‘to reinforce students’ socioeconomic inequalities’ 

(OECD, 2012, p. 107) and these schools may also have other challenges. For example, there 

is some evidence in Australia that the turnover of qualified teaching staff in disadvantaged 

schools may be an issue (Michaelson, 2006). Moreover, because there is a strong relationship 

between student socioeconomic background and academic performance in Australia (OECD, 

2010), disadvantaged students are less likely to be in situations at school where they are 

interacting with high achieving peers and this is likely to affect their own achievement levels 

(Biddle & Heyes, 2014).  

Several writers have used the term historical (education) debt (Gillan et al., 2017; 

Ladson-Billings, 2006; Wyn, 2009) to describe the systemic inheritances that Indigenous 

people and other groups have incurred. Researchers have argued that in these situations, 

substantial improvements in educational outcomes will not be made if only a limited range of 

school or home factors are taken into account (Wyn, 2009). Likewise, it is unlikely that such 

 
10 The OECD (2013, p. 102) defines ‘disadvantaged schools’ as those where the mean SES of students in a 
school is significantly below a country’s mean SES, as measured through PISA. The classification of a school as 
advantaged, average or disadvantaged in PISA is calculated using information provided by a sample of students 
in each school and is somewhat imprecise. Because of this, the OECD adjusts the answers of students by taking 
the statistical significance of the difference between the school mean SES and the country mean SES into 
account (OECD, 2013, p. 102). 
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a historical debt will be ameliorated by a focus on government expenditure or redistributive 

approaches alone (Gillan et al., 2017; O'Keefe et al., 2012). 

2.4 Summary 

In this chapter I have introduced the main themes and theoretical positions that frame 

the research questions explored in this thesis. I have suggested that seven areas, and the 

research and theoretical perspectives underpinning them, are important in understanding the 

complexities relating to educational outcomes, particularly for Indigenous young people. 

These inform the structural and relational approaches I adopt in this thesis in seeking to 

understand structural factors and how they shape disadvantage (Brady et al., 2008; O’Connor, 

2009; Tilly, 2001).  

In the family and schooling contexts, studies on intergenerational mobility and 

persistence are important because family background has a strong relationship to a child’s 

academic achievement. Generally, the international and Australian literature suggest there has 

been no substantial improvement in levels of intergenerational mobility over time. Forms of 

economic, social and cultural capital are central to educational success for individuals of 

different social class or SES backgrounds and culture, aspects which have been extensively 

explored in the educational literature. Evidence differs on the relative strength of school 

contextual effects in influencing education outcomes; however, it appears that school 

composition plays a part in what influences children to do well or poorly in school.  

In terms of cultural and community contexts, while socioeconomic status is one of the 

most widely studied variables in predicting educational achievement, there is some evidence 

that the influence of SES weakens when race is also considered. The intersection between 

race and socioeconomic status is especially important in the Australian context because, 

given the profound nature of Indigenous poverty and disadvantage, it is integral to 

understanding Indigenous educational outcomes. Place is an important area which has 

received relatively limited recent attention in Australia and is framed by the concepts of 

social and spatial justice. Empirical studies of spatial disadvantage and neighbourhood 

effects have been substantial internationally, including studies of residential and school 

segregation, but despite the premise of spatial disadvantage in Australia, there are few 

analyses which actively consider place, or which take a spatial view of institutional contexts.  

Considering national contexts, research on the education system has been undertaken 

to understand how the structure of national systems influence social and economic outcomes. 

Key in the Australian and international context are studies of marketisation which are 



54 
 

generally shown to have negative implications for equity and diversity in schooling. Much 

research has been undertaken on how the structure of welfare, education and social policies 

influence a country’s ability to promote wellbeing, equity and the common wealth. While 

these ideas have embodied the ways that societies have sought to redistribute their resources, 

it still appears that education inequality may be perpetuated through the extremes of market 

and state positions. 

How do these factors affect education and learning issues for Indigenous young 

people? First, in Australia, low levels of education have continued to persist across 

generations for certain groups and this is particularly so for Aboriginal Australians. 

Contributing to the persistence of education inequality have been complex family, social 

capital and school effects but also a range of other factors. As in most colonised countries, 

differences within socioeconomic status by race are accentuated for Indigenous people and 

have, until recently, been aided by state policies in reproducing inequality. While there are 

inherent connections between Indigenous identity and place, historically, policy interventions 

have served to dismantle, rather than assist, such connections and their nurturing of 

Indigenous educational opportunities and access. There are limited systematic quantitative 

results in Australia to build upon, and for this reason, further research on the spatial effects of 

Indigenous disadvantage is implied.   

Ideas surrounding the concept of the common wealth support the most vulnerable and 

disadvantaged members of society in drawing upon education as a shared resource. However, 

issues continue to impact on levels of Indigenous education disadvantage and inequality, 

including the social and racial composition of schools underpinned by policies of school 

choice. 
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3.  HISTORICAL FACTORS AND INDIGENOUS SPATIAL AND 
POPULATION CHARACTERISTICS  

There are many common themes which inform research on factors associated with the 

education achievement gap between the Indigenous and non-Indigenous populations in 

Australia. Some of these factors have been explored in Chapter 2 but also include gender 

differences (Bradley & Caldwell, 1980; De Bortoli & Thomson, 2010; Dreise & Thomson, 

2014; Productivity Commission, 2016), having a language background other than standard 

Australian English (Biddle & Cameron, 2012; Reid, 2011; Silburn, Nutton, McKenzie, & 

Landrigan, 2011), issues around use of language in the classroom (De Bortoli & Thomson, 

2010; Lewthwaite et al., 2015; Malcolm, 1998; Malcolm & Königsberg, 2007) and lower 

levels of preschool attendance (Ready, 2010; Thomson et al., 2012). Research indicates that 

during the early years, Indigenous students have a small achievement gap relative to non-

Indigenous students in pre-literacy and numeracy skills (Hill & Comber, 2002; Leigh & 

Gong, 2009), and that the gap is more substantial by Year 3 of primary school (Hill et al., 

1998; Reid, 2011; Zubrick et al., 2006). Further, Indigenous students have lower average 

rates of attendance at school than non-Indigenous students (Purdie & Buckley, 2010; Gray & 

Partington, 2003; Hancock, Shepherd, Lawrence, & Zubrick, 2013; Ready, 2010), and there 

are complex factors influencing attendance and engagement in preschool and school and their 

effect on outcomes (Gray & Beresford, 2002; Biddle, 2014; Dreise et al., 2016). Research has 

also shown that school environments recognising and sensitively supporting Indigenous 

culture and high expectations in schools result in increases in Indigenous attendance and 

achievement levels (Dreise et al., 2016; Dockery, 2010; Gorringe & Spillman, 2009; 

Lewthwaite et al., 2015; Sarra, 2012a).  

In addition to the above relationships, students and schools in remote areas are 

generally found to have lower performance levels than students in non-remote areas 

(Productivity Commission, 2016; Thomson et al., 2012). Indigenous people are 

overrepresented in remote and very remote areas of Australia, and Indigenous students are 

therefore far more likely to live and attend school in remote areas than non-Indigenous 

students (Biddle, 2009a). It is commonly assumed that issues of low achievement among 

Indigenous students are accentuated in remote areas, and some research supports this 

assumption (e.g., Bradley et al., 2007), although much of Biddle’s research confirms that the 

effects on education participation and outcomes are not limited to remote areas but are also 

evident in large cities and regional areas (Biddle, 2009a, 2013a).  
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In this chapter, while not discounting the validity of any of the above factors, I 

contend that it is important to explain the low average levels of achievement among 

Indigenous people in terms of the historical factors that have contributed to their systemic 

under-privileging (Song et al., 2014; Walter, 2009). Not only have historical factors shaped 

Indigenous people’s spatial and socioeconomic circumstances but also their experience of 

inclusion and exclusion (Gulson & Symes, 2007) both socially and educationally.  

3.1 Early economic and population factors contributing to the socioeconomic and 
spatial disadvantage of Indigenous Australians 

Economic historians have sought to explain why some colonised countries have fared 

better in terms of their ‘long-run paths of development’ (Engerman & Sokoloff, 2005, p. 2) 

while other countries have fallen behind. It is argued that all economies inherit a range of 

‘factor endowments’ (Engerman & Sokoloff, 2002, p. 1) including land and natural resources, 

but in some colonial countries, these have been influenced by the way that colonists set up 

institutional arrangements and secured property rights in the colonies. Such institutional 

arrangements determine how and to what extent colonists can exploit and benefit from such 

endowments. Further, the inequality in the relations between colonists and colonised peoples 

may determine the nature of economic opportunities available to the population in the longer 

term (Engerman & Sokoloff, 2002, 2005). In ‘extractive states’ (Acemoglu et al., 2001, p. 

1370) such as Brazil and Argentina, the use of native and slave populations as cheap labour 

induced extreme inequality which later predisposed these economies to a very inequitable 

infrastructure in terms of wealth, land acquisition and human capital, in contrast to northern 

America. In addition, extractive states tended to restrict voting rights, education and access to 

land and public infrastructure until later periods, while more liberal economies established 

democratic political structures and had greater investment in infrastructure at earlier periods 

of development (Engerman & Sokoloff, 2005). 

Economists classify Australia as one of the ‘neo-Europes’ (Alfred Crosby, quoted in 

Acemoglu et al., 2001, p. 1370) in which settlers sought to replicate the institutions, property 

and legal rights of Europe. Australia is generally regarded as having a positive path of 

development that has benefitted its population, realising good Gross Domestic Product per 

capita and enabling the distribution of wealth, human capital and resources in a relatively 

equitable way. Theorists contend that there are certain key reasons why, overall, there were 

positive outcomes for the Australian colonist population in terms of its economic 

development (McLean, 2007). First, in the period of initial colonisation, labour was 
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predominantly sourced from a mix of convict, ex-convict and free European labour. This was 

not replaced by significant amounts of indentured labour for the White population once 

transportation ended (McLean, 2007), and there was considerable flexibility in convict 

working conditions (Butlin, 1994). Second, while squatters and the pastoral industry formed a 

natural elite, they had no property rights in grazing their sheep on public land, although they 

occupied substantial tracts of land. Ownership of the land was eventually subjected to 

regulations which supported the provision of smaller land-holdings. Together with the 

downturn in the wool industry in the late 1840s and the discovery of gold in the early 1850s, 

this substantially limited the power of the squatters (McLean, 2007). Third, the transfer of 

key political powers to the Australian colonial authorities occurred from the 1850s but strong 

liberal interests continued to characterise the decisions of the Colonial Office (Collins, 1985; 

Hirst, 1988). Liberal interests were also increasingly represented locally,11 with the early 

democratising of political representation serving to curb contention in the local colony 

(Scalmer, 2011). Fourth, low mortality rates were experienced by the settlers, leading to 

higher settler population densities and positive economic outcomes (Acemoglu et al., 2001; 

Butlin, 1994). 

In contrast to the British colonist population, there were substantially different 

outcomes for Indigenous people arising out of colonisation. A divergent set of histories and 

experiences affected the Indigenous and colonist populations in Australia, and these had 

profound significance in determining the outcomes of the Indigenous population. From the 

time of colonisation, differential factors affecting the Indigenous population included its 

substantial decline due to the impact of disease introduced through the settler colony, 

differential labour conditions in the north of the continent, and differential entitlements to 

land across the continent. These factors are considered in turn below. 

3.1.1 Decline of the Indigenous population 

Australia was colonised by the British about 230 years ago, and at the time, the 

distribution of the population was relatively even across the whole of the country, subject to 

available resources (Altman, 2014; Gammage, 2011). Estimates of the Indigenous population 

at the time of colonisation vary from 250 000 to 1.5 million, with the consensus settling at 

around 800 000 people (Butlin, 1983; Hunter & Carmody, 2015; Williams, 2013). In the first 

 
11 For example, the Chartism movement had an important influence in Australia, calling for welfare, 

education, and greater political representation for people in the colony (Collins, 1985; Hirst, 1988). 
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sixty years of White settlement, it is estimated that the Indigenous population reduced 

dramatically to about 250 000 people, which was also the approximate point at which the 

colonist population overtook the Indigenous population in size (Figure 3.1).  

 
Figure 3.1   Population takeover: Aboriginal and colonist populations 
Source: Hunter & Carmody, 2015, p. 135. Used with permission, John Wiley and Sons, Licence no. 
4567940655274 

This led Butlin (1994) to describe the demographic history of Australia as: 

…a story of two conflicting experiences – a rapidly declining Aboriginal and 
an escalating colonial population. (p. 8) 

While there is considerable debate about the factors involved, the main reason for the 

decimation of the Indigenous population is likely to have been disease introduced through the 

new colony. Butlin’s contention is that there were two significant outbreaks of smallpox in 

the late 1700s and again in the 1830s, as well as venereal diseases, which affected the 

Indigenous population at least in the south-eastern part of the continent (Butlin, 1983). More 

recent evidence suggests that chicken pox is also likely to have infected the population in 

larger parts of the continent due to higher infection rates and the ease of transmission in less 

dense populations (Hunter & Carmody, 2015). As well as these things, it is suggested that the 
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effects of Indigenous resource and productivity loss were much more substantial than 

previously thought (Butlin, 1993; Gammage, 2011; Hunter & Carmody, 2015). 

3.1.2 Differential labour conditions in the north of the continent 

Employers in the initial years of settlement had a ready supply of convict labour but 

by the 1830s, labour was in relatively short supply and in 1868, all transportation ceased 

(Butlin, 1994; Lloyd, 2013). There was a gradual influx of labour from the ex-convict 

population and free settlers through migration (Buckley & Wheelwright, 1988), but as the 

colonist population moved inland and northwards, Aboriginal labour became more significant 

to certain industries including the pastoral, mining, maritime and pearling industries (Beckett, 

1989; Buckley & Wheelwright, 1988; Reynolds, 2000; Roberts, 1981). The use of Aboriginal 

and Torres Strait Islander people as sources of labour in the north was supported by the 

development of the various Aboriginal Protection Acts from the late 19th century onwards. 

These represented the systematic introduction of controls over Aboriginal working 

conditions, the commencement and cancellation of employment, wage levels, access to 

savings and/or rations, and the apprenticeship/indenturing of children (Senate Standing 

Committee on Legal and Constitutional Affairs, 2006). In the latter case, Aboriginal boys 

were sent to work on farms or stations, and girls worked as domestic servants (Reynolds, 

2000). Generally, children were 13 or 14 years of age, but some were as young as five. These 

actions were justified in terms of training the young to be ‘fit’ to be amongst the rest of the 

community (Senate Standing Committee on Legal and Constitutional Affairs, 2006). 

The theory of internal colonialism has been used to explain the relationship of 

Indigenous people to colonists in Australia in terms of their labour relations (Beckett, 1989; 

Hughes, 1995; Jennett, 2001). Arising out of Marxist interpretations, internal colonialism 

describes the reproduction of a cheap labour force and the exploitive relations that grow up 

around culturally dominant and minority groups within the same society (Hechter, 1975; 

Wolpe, 1975). Others have explained Aboriginal-colonial labour arrangements in terms of 

economic hybridisation (Altman, 2001; Lloyd, 2013; White, 2011) in which labour relations 

contain elements of traditional as well as settler modes of production. It is argued that this 

was possible in the north where forms of traditional subsistence economies could co-exist 

with seasonal employment opportunities in sparsely settled situations such as the cattle 

industry (Lloyd, 2013). In applying any theoretical perspective, however, it is important to 

stress the differential class dynamics between colonist and Indigenous populations, as well as 

the role of the state in facilitating the development of the market economy (White, 2011). 
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Conditions in Australia in the mid-19th century were favourable to the White working class 

because of high productivity, high average incomes, perennial labour shortages, abundant 

land availability and a growing class consciousness (Buckley & Wheelwright, 1988). In 

contrast, Aboriginal people were subject to a power relationship with the colonial 

government which meant these conditions were never within their grasp. As in other 

colonised countries such as Canada (Lacchin, 2015) and South Africa (Seekings & Nattrass, 

2005), differences within classes by race are larger and more persistent than those that have 

developed between classes and are aided by state policies in reproducing inequality. 

3.1.3 Differential entitlements to land across the continent 

The expansion of the colonist population in New South Wales and later colonies 

meant that land was appropriated from what had been Aboriginal land. Argument continues 

as to whether this constituted ‘settlement’ or ‘conquest’ (Australian Law Reform 

Commission [ALRC], 2012), but the consequence was that Aboriginal people had no title to 

the land that was recognised under British law, although they were classified initially as 

British subjects (ALRC, 2012). By 1810, there were mechanisms in place for private property 

to be acquired by free settlers and convicts, mainly through transfer, from the British Crown 

(Buchan & Heath, 2006; Keen, 2013). There were also many informal arrangements by 

which land was appropriated by these groups (such as squatting) which were later formalised 

into property rights, but there were no equivalent principles by which land could be 

maintained by Aboriginal people (Butlin, 1994).  

The basis of initial British colonisation was terra nullius (Borch, 2001; Buchan, 2008; 

Buchan & Heath, 2006). The Oxford Dictionary defines terra nullius as ‘land that is legally 

deemed to be unoccupied or uninhabited’ with its origin from the Latin meaning ‘land 

belonging to no one.’ What came to be known as terra nullius was not used in the early days 

of the colony but came into common usage almost a century later (Buchan & Heath, 2006). In 

the intervening period, common conceptions of savagery in regard to Aboriginal people 

determined the actions of the colony rather than any more formalised notions (Buchan, 2008). 

Buchan and Heath (2006) argue that the concept of terra nullius was entrenched by European 

imagery of Indigenous people as beings to be civilised and it was around this idea that 

colonial policy and practice was shaped:  

European societies formed the benchmarks of ‘civilization’ against which 
Indigenous peoples could only be assessed as lacking civil property rights 
and sovereignty. (p. 7) 
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Terra nullius was overturned by the High Court with the introduction of the Native 

Title Act 1993 (Cth) (ALRC, 2012). However, native title only applies where an Indigenous 

group has had sustained connection with the land (ALRC, 2012; Buchan, 2008). To this day, 

land acquired through the Native Title Act is mainly in the northern and western remote areas 

of Australia (Special Broadcasting Service, 2017) and accounts for only about 15% of 

Australia’s landmass (ANTaR, 2017). In addition, although some land rights have been 

accorded to Aboriginal people at the state and territory level under various lease, grant and 

freehold arrangements (ALRC, 2015), many of these cases remain disputed. For example, the 

earliest ‘grant’ of land was made to the Yolngu people in the 1930s when the Arnhem Land 

Reserve was declared. Almost 40 years later, the Yolngu sought an injunction to stop mining 

taking place on the land, but a ruling was made that the land was ‘practically unoccupied’ 

(National Native Title Tribunal, 2017, p. 1). After the final resolution of this first state and 

territory land rights case, almost 50% of the land mass in the Northern Territory has now 

become Aboriginal land (Dodson & McCarthy, 2006), with the Aboriginal Land Rights Act 

1976 (NT) being responsible for more land rights legislation than any other Act in Australia 

(Dodson & McCarthy, 2006). Nevertheless, many of these cases relate to what is termed 

‘non-exclusive’ land possession (Altman, 2014, p. 9). 

3.2 19th and 20th century policy and practice 

3.2.1 Indigenous policy and social experience 

The various policies administered in the latter half of the 19th century, and through 

much of the 20th century, served to differentiate the Indigenous population from other 

Australians. As well as this, policies served to restrict their movements, education, 

employment, levels of community and welfare provision to particular geographic locations 

(Bryson & Verity, 2009). This phenomenon was not limited to Indigenous people. For 

example, Australia had very restricted migration laws during the period of the White 

Australia policy, manifest in different policy responses across the colonies (and later, the 

states) over time (Moran, 2005). However, it can be argued that the policies shaping the 

social and economic circumstances of Indigenous people were the most-wide ranging and 

destructive.  

The impact of 20th century legislation and policy on Indigenous social and spatial 

circumstances is summarised in Figure 3.2. The late 1800s and early- to mid-1900s saw the 

period of protection develop in the colonies (Hughes, 1995). Somewhat variable in intent, 
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Aboriginal Protection Acts sought to locate Aboriginal people onto missions and reserves and 

to regulate their behaviour and activities. In addition to employment, restrictions included 

movements to and from reserves, the right to marry, and the placement of children into 

dormitories away from their families (Senate Standing Committee on Legal and 

Constitutional Affairs, 2006). Missions and reserves were usually separated from settler 

populations and were located away from towns (McLisky, Russell, & Boucher, 2015). While 

some missions and reserves were created on the site of Aboriginal traditional lands, most 

were not, and they were often moved or reallocated to different locations over time if land 

became needed for other purposes.12  

 

Figure 3.2   Timeline of 20th century legislation and policy, and Indigenous social and 
educational experience 

Policies of protection were eventually superseded by policies of assimilation and then 

integration. These policies operated officially between 1951 and 1972 but similar practices 

were in place with wide-ranging intent from the 1900s onwards (Hughes, 1995). The period 

of assimilation had particularly harsh consequences for Aboriginal people regarded to be of 

‘mixed race.’ The forcible removal of children from their parents was in place in various 

Australian states and territories between 1910 and 1970 (Human Rights and Equal 

Opportunity Commission [HREOC], 1997). This resulted in extensive isolation and loss of 

 
12 See New South Wales Office of Environment and Heritage, 2012; McLisky et al., 2015; and State 

Library of Queensland, 2016 for histories of missions and reserves in NSW, Victoria and Queensland, 
respectively. 
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identity along with the fragmentation of Indigenous communities Australia-wide. Between 

one in three and one in ten Indigenous children were removed from their families in this 

period (ABS, 2004; HREOC, 1997). While the numbers of people affected by removal are 

difficult to estimate, these events have had lasting effects for Indigenous people and are 

embedded in their current memory and experience:  

Past events impact on the present situation of people because participants 
remember history, and so it still lives on in the present. It does not slide from 
their view. (Gillan et al., 2017, p. 2) 

Based on a large study of Indigenous people in Western Australia, Silburn, Hayward and 

their colleagues (Silburn et al., 2006) estimated that children with a primary carer who had 

been forcibly removed were more than twice as likely to be at high risk of emotional or 

behavioural difficulties as other Indigenous children. One Aboriginal person who 

experienced three generations of his family being forcibly removed, talks about the loss of 

identity he experienced in the following words: 

Owing to the fact that I was taken from my family at such a young age, and 
thereafter denied access to my language, my culture, my land, my place in 
my family, I have no claims to my Aboriginal heritage. Conversely, although 
I was raised in what could only be termed a ‘typical’ white Australian family, 
white society will not accept me as white. I am neither black nor white. My 
identity resides somewhere in the hyphen of my middle name. In every 
respect, that is nowhere. (Williams-Mozley, 2015, p. 25) 

3.2.2 Indigenous people’s schooling experience 

19th and 20th century schooling policies and practices were also consistently 

repressive and fragmented for Indigenous Australians. For centuries, Indigenous people 

practised teaching and learning based on spoken knowledge, experience and observation 

(Cadzow, 2007; Price, 2015b) in which it was the role of family members to impart a living 

culture (Burridge & Chodkiewicz, 2012). However, from the time of British colonisation in 

1788, education became something different for Aboriginal children. Initially, the colonies 

did not generally involve themselves in education, and schooling was the province of 

churches and missions. Schooling in this period largely comprised practices to ‘civilise’ and 

‘save’ Aboriginal children (Harris, 1990; Partington, 1998), with an emphasis on religious 

instruction and industry (for example, through the construction of self-sustaining vegetable 

gardens). The first school for Aboriginal children in NSW was Governor Macquarie’s Native 

Institution. It was set up in 1814 and, although not a Christian mission, its first leader was an 
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ex-missionary (Harris, 1990). The school did teach reading and writing but its main intent 

was to inculcate ‘civilising’ habits ‘with skills sufficient to encourage and stimulate them by 

proper motives in exertion’ (Shelley cited in Harris, 1990, p. 45). The school succeeded at 

first and Aboriginal children were noted as being quick to learn, but the school eventually 

languished (Harris, 1990). There were many other attempts to establish church mission 

schools. Most were premised around the same questionable motives to stamp out Aboriginal 

culture and community and to ‘civilise’ them to a European standard (Harris, 1990). As early 

as the 1860s, a South Australian select committee noted that schooling should be based on the 

principle of separating Indigenous children from their parents (Parbury cited in Biddle & 

Heyes, 2014, p. 3). 

The mission period was followed by a period where Aboriginal Protectorates 

successively assumed responsibility for education and training in most Australian states and 

territories from 1869 onwards (Biddle & Heyes, 2014). This period was marked by the 

isolation of Aboriginal people into Aboriginal-only schools and institutions, and in many 

circumstances their exclusion from school altogether (Campbell & Proctor, 2014; Neville, 

1947).13 Where schools did exist, they were heavily focussed on manual skills (Cadzow, 

2007) and only covered elementary literacy and numeracy (Fletcher, 1989a). During the 

assimilation period, the focus of education changed somewhat towards the mainstreaming of 

Aboriginal children, although this was still only common in urban areas of Australia and for 

those of ‘mixed descent’ (Biddle & Heyes, 2014). Nevertheless, Indigenous students rarely 

progressed beyond the primary years of schooling and as late as 1971, almost a quarter of 

Indigenous children were recorded as never attending school (Beresford, 2003b). 

One of the main effects of removing Indigenous people to missions and reserves was 

the clustering, or segregation, of people into certain locations and schools. The negative 

effects of segregation and their relationship to inequality have been extensively documented 

in the United States (e.g., Anderson, 2010; Tilly, 2003; Wilson, 1987, 2009) and have been 

shown to have long-term consequences. In his article, The Intergenerational Transmission of 

Context, Sharkey (2008) demonstrated that the poverty of African American households was 

spatially clustered and enduring across generations. He wrote: 

 
13 For example, in NSW in 1882, it was reported that only 9% of Aboriginal children were in any form of 

schooling compared with 70% of European children (Reynolds, 1990). From the early 1900s, and as late as 
1972, Aboriginal children in several states could be excluded from schools at the behest of White parents 
(Campbell and Proctor, 2014). In New South Wales, this was formalised through the ‘Clean, Clad and 
Courteous’ policy which could enforce daily inspections and send children home if they did not meet certain 
standards (Fletcher, 1989a).  
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The type of neighborhood in which an individual ends up does not, therefore, 
appear to be explained primarily by typical measures of the individual’s 
family background; rather, it is closely related to the type of neighborhood in 
which the individual lived as a child…[T]he severe racial inequality that 
exists today represents a continuation of neighborhood inequality that has 
persisted… (Sharkey, 2008, p. 933) 

While not always having negative consequences in the Australian context (Biddle, 

2013a; Biddle & Heyes, 2014; Bolt, Burgers, & van Kempen, 1998), the residential clustering 

of Indigenous people is linked to systemic issues and is more likely to result in a range of 

negative outcomes, including the concentration of economic disadvantage, social exclusion 

and isolation, poorer facilities, and negative racial stereotyping and attitudes (Biddle, 2013a, 

2013b). 

3.2.3 Distribution of the Indigenous population in Australia 

It is possible to examine how the historical influences affecting Indigenous people are 

reflected in the current distribution of the Indigenous population and land ownership. Figure 

3.3 shows the distribution of the Indigenous population in Australia in 2015. The map 

indicates the relative size of the Indigenous population at each location across Australia, 

showing that while there are quite high numbers of Indigenous people in remote areas as well 

as inner regional and rural locations, the largest population concentrations are living in capital 

cities and coastal areas. Although the period at the end of the 20th century has seen dramatic 

changes to land ownership and increased access to traditional lands for Indigenous people, 

most still do not live on their own lands. In fact, Altman recently estimated that less than  

100 000 Indigenous people of a total population of about 660 000 (from the 2011 Census) 

lived on titled lands (Altman, 2014). 
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  Figure 3.3   Indigenous population in Australia, 2015 

Source: Department of the Prime Minister and Cabinet (2019) available at 
https://www.pmc.gov.au/indigenous-affairs/closing-gap/closing-gap-2016-australian-government-
programmes-and-initiatives under a Creative Commons Attribution 4.0. Full terms at 
https://creativecommons.org/licenses/by/4.0/ 

 

This is reinforced by a further breakdown of the nature of land ownership by 

Indigenous people, given in Figure 3.4. Altman notes that although the smaller homeland 

communities are mostly on titled land, the largest Indigenous communities relate to the 

history of missions and settlements in the colonial era and are usually not on titled land 

(Altman, 2014). When correlating population with land title, apart from in the remote areas of 

the country, discrete and exclusive Indigenous communities are ‘extremely small and 

scattered’ (Altman, 2014, p. 7).  It can be concluded therefore, that the current spatial and 

socioeconomic circumstances of Indigenous peoples are still more greatly influenced by 

colonial history than the history of the last 40 years of land repossession.  
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Figure 3.4   Indigenous land titles overlaid with distribution of Indigenous population: 2011 
Population Census 
 Source: Altman, 2014. Used with permission from the author, 18 April, 2019  

3.3 Contemporary Australian policy 

Two influences at the end of the 20th century gave the Australian federal, state and 

territory governments cause to consider Indigenous education as a serious issue. The first was 

the 1967 Referendum, resulting in the amendment of the Australian Constitution to include 

Indigenous people in the number of people counted in the Commonwealth (Mellor & 

Corrigan, 2004; Price, 2015b) and in the power of the Commonwealth to make laws for the 

‘peace, order and good government of the Commonwealth’ (Price, 2015b, p. 5), including 

Indigenous people for the first time. Along with this change came federal government 

responsibility for Aboriginal and Torres Strait Islander affairs and complementary moves 

towards a degree of consultation with Indigenous people by state and territory education 

departments (Beresford, 2003a). In addition, there was a mechanism through which 

Commonwealth funding could be allocated to deliver programs to Indigenous students across 

Australia (Vass, 2012). 
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The second major influence was the establishment of the National Aboriginal 

Education Committee in the late 1970s. This committee formed one of the first group of 

Indigenous voices advising the Commonwealth Government on issues to do with education. 

In 1980, the first of a series of documents articulating the aims of the Committee was written. 

An extract from the aims is given below:  

Education for Aboriginal people must be a process which builds on what 
Aboriginal people are by recognising and developing their natural potential 
and not by destroying their cultural heritage. The National Committee 
believes that such changes to the school system would enable a strong 
Aboriginal identity to be a positive education factor. Aboriginal studies must 
become an integral part of the education of every Australian. It must be 
taught with a high degree of respect and understanding to develop an 
accurate knowledge of Australian history, Aboriginal cultures, and 
lifestyles…the uniqueness of the indigenous people must not become a lost 
entity within a multi-cultural Australia. (National Aboriginal Education 
Committee, 1980, pp. 4 & 5) 

The sentiments expressed by the National Aboriginal Education Committee provided 

impetus for best practice and policy over many years, including the education and 

employment of Indigenous aides, teachers and academics, consultation processes involving 

Indigenous people, and appropriate Indigenous-led research (Price, 2015b; Vass, 2012; 

Hughes, 2004). The Committee’s ideas influenced a national approach to the education of 

Indigenous people that have continued to resonate in policies such as the Melbourne 

declaration on educational goals for young Australians (MCEETYA, 2008; Vass, 2012). 

Since this time, a proliferation of policies, programs and strategies have characterised 

Indigenous education policy into the 21st century (see Section 2.3.2, Mellor & Corrigan, 2004 

and Price, 2015b for summaries of a range of recent initiatives). 

Notwithstanding these occurrences, there is a sense that they have come too little and 

too late for both past and current generations of Indigenous people. Price (2015b) writes that: 

…we see little in whole-of-school plans that ‘reaches out’ to Aboriginal and 
Torres Strait Islander families and communities. Although there is evidence 
on ‘school readiness’ for children, it is rare that there is evidence of schools 
being ready for Aboriginal and Torres Strait Islander students. (p. 15) 

In addition, the more insidious, systemic effects arising from the social and racial 

separation of students according to the sectors of schooling in which they are able to be 

enrolled (Bonnor & Caro, 2007; Chesters, 2018; Comber, 2014; Perry, 2007; Watson & 

Ryan, 2010), is arguably as great an issue as any faced so far. 
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3.4 Summary 

The central argument of this chapter is that colonial and more recent policies in 

Australia have led to profound levels of inequality for Indigenous people in contrast to other 

Australians. The history of the Indigenous people of Australia from the point of colonisation, 

and in the two centuries since colonisation, has been one of segregation, fragmentation and 

marginalisation. The historical contribution of the policies and administrative interventions in 

the latter half of the 19th century, and through much of the 20th century, served to differentiate 

the Indigenous population on the basis of race and racial identification and to restrict their 

movements, employment, levels of community and welfare provision to particular geographic 

locations. This presupposed and maintained a ‘superiority of whiteness’ (Crowley and 

Matthews, 2006, p. 266), and at the same time resulted in the development of specific spatial 

patterns of disadvantage. The impact on Indigenous people was and continues to be (as for 

many First Nations people world-wide) distinctive and far-reaching (Armitage, 1995; Lund, 

2009; Moran, 2005). 

This chapter has also reviewed evidence of the links between Indigenous population 

levels and spatial circumstances and the historical influences and experiences of Indigenous 

people. History is not only reflected in the current distribution of the Indigenous population, 

but also in the nature of land ownership throughout Australia. Differentiation by race, and 

increasingly by SES, has led to the persistence of education inequality among Indigenous 

people and despite contemporary policies to address Indigenous education disparities, has 

continued to be manifest in the entrenchment of spatial and socioeconomic disadvantage over 

time. Preliminary (descriptive) analyses conducted in Chapter 5 further explore these issues 

and give rise to the research questions posed and answered in Chapters 6 and 7 of this thesis.  
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4.  DATA SOURCES AND METHODS 

This chapter discusses the characteristics of the datasets used to address the research 

questions in this thesis, the reasons why these sources were chosen, the methods used to 

prepare the datasets for analysis, and the analysis methods used. In the research, I conducted 

secondary data analysis of existing sources. For the first three research questions, I conducted 

an analysis of Australian data from an international survey collection. However, the fourth 

research question could not be answered from a single data source. Therefore, I created a new 

dataset by linking data from a range of administrative and survey sources. While many 

opportunities now exist for researchers to participate in research and data linkage through 

networks such as the National Collaborative Research Infrastructure Strategy (NCRIS), 

linkage of records for research relating to Indigenous students and schooling has only rarely 

been attempted. In addition, few studies in Australia examine Indigenous schooling from a 

spatial perspective or take a spatial view of institutional contexts in analysing Indigenous 

disadvantage. 

4.1 Framework for analysis  

4.1.1 Overview of the research 

The four research questions posed in the research are given below: 

1. What is the effect of student characteristics on Indigenous and non-Indigenous 
children’s primary school achievement in Australia? 

2. Do levels of Indigenous and non-Indigenous primary school achievement differ 
according to school SES and other factors at the school level, when controlling for 
student level characteristics? 

3. How do school effects moderate the effects of student characteristics on 
Indigenous and non-Indigenous students’ primary school achievement? 

4. What is the effect of school and area Indigenous population levels on school 
achievement levels in low socioeconomic areas? 

These questions have been addressed through two interrelated empirical studies: the 

first focussing on student and school level data (hereafter termed ‘the PIRLS study 

component’), and the second focussing on school and area level data (hereafter termed ‘the 

NAPLAN study component’). These studies are preceded by contextual (descriptive) analysis 

in a third empirical chapter which sets the scene for the study of the education inequality of 

Indigenous students. 
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The first study component uses the PIRLS for analysis of research questions 1, 2 and 

3. The second study component uses a combination of datasets to analyse research questions 

3 and 4, including the Population Census and NAPLAN data sourced from ACARA. I first 

undertake descriptive analyses of the variables in both studies, and then construct a series of 

multilevel linear regression models. I use Stata (Statcorp 2014) software to conduct most of 

the descriptive analysis, while I use Hierarchical Linear Modelling (HLM) (Version 7.03) 

software to conduct regression analysis. 

4.1.2  Value of secondary data sources and ethical considerations 

The two studies that form the basis for analysis use large-scale secondary data sources 

at the unit record level. To benefit from nationally representative data and statistical tests to 

establish associations between key variables of interest, using large-scale secondary datasets 

is a logical choice. Indeed, the value of large-scale secondary sources extends beyond cost 

and resource considerations to the investigation of relationships between student 

characteristics and achievement that are not otherwise possible. These include statistical 

accuracy and methodological sophistication in the analysis of hierarchical data (Raudenbush 

& Bryk, 1986, 1988, 2002; Raudenbush, Bryk, Cheong, Congdon, & Du Toit, 2011), 

generalisation to populations at detailed levels (Torney-Purta & Amadeo, 2013), 

comparability of data which demands a policy response (Hamilton, 2017), and potential to 

investigate macro and micro level features of society14 (Brady, 2006) as well as educational 

contexts and processes (Torney-Purta & Amadeo, 2013).  

In recent years, studies of social stratification have increasingly combined data at 

different levels of organisational hierarchies to conduct effective analyses. Studies of the 

educational outcomes of students are of an inherently hierarchical nature. A student's 

characteristics and skills at any point in time reflect not only their family characteristics and 

experiences, but also their experiences and relationships in the school and classroom, as 

acknowledged by Raudenbush and Bryk (1988): 

…a phenomenon of fundamental interest in educational research is the 
growth of the individual student learner within the organizational context of 
classrooms and schools.… the effects of [which] may be represented by 
means of a two-level hierarchical linear model. [R]ecurrent dilemmas that 

 
14 For example, Bronfenbrenner’s bioecological theory (Bronfenbrenner, 1995) is based on the idea that 

each person’s learning and development is a joint function of the interactions between individuals and the entire 
system within which learning and development occurs. Findings from large-scale assessments can contribute to 
an understanding of macro or structural level factors in ways that are not addressed through collections within 
one school or community context only. 
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have troubled researchers using conventional methods…dissolve when 
applying the appropriate multilevel model. (p. 466) 

Even though secondary data are not collected by the researcher, the principles of 

privacy, ethical integrity and confidentiality of individuals still need to be maintained in the 

use of all secondary data. Particularly with the use of data at the unit record level, strict 

provisions apply to the storage of data, the privacy of individuals, and the reporting and 

publication of the data. For this reason, I completed undertakings and deeds of licence for all 

administrative data, and Human Research Ethics Committee approval was granted to cover 

individual data used in the research. All microdata have been stored securely, and no 

individual level data from individual students or schools will be published.  

For both study components, the focus is on the Aboriginal and Torres Strait Islander 

population. As Walter has argued, Indigenous statistics have traditionally constituted ‘an 

arena of hazard’ (2010, p. 45), and the production of statistical knowledge about Aboriginal 

and Torres Strait Islander people has become entangled with issues of power and privilege. It 

is not possible to address such issues simply or trivially, but it is hoped that the data in this 

research is used in a way that addresses rather than disregards equity concerns, is ‘culture-

fair’ (Klenowski, 2009, p. 13), is transparent and empirically defensible (Harris & Jones, 

2015), includes ‘Indigenous conversation and voice in research’ (Hughes, 2004, n.p.) and 

uses techniques of empathy that recognise and reduce ‘unconscious bias and stereotyping’ 

(Rudd, Sim, Hayward, & Wain, 2013, p. 10).  

4.1.3 Rationale for the choice of sources 

Several key principles were established to determine the usefulness of secondary 

datasets for analysis. The main principles employed to assess usefulness were: 

Principle 1: Satisfactorily representative data on the Australian Indigenous population 
and of the corresponding non-Indigenous population.  

Principle 2: Information on key variables of interest, including educational 
achievement, Indigenous status, the socioeconomic status/education levels of parents, 
school socioeconomic status, and the clustering of the Indigenous population. 

Principle 3: Information on other variables useful to predict educational achievement 
outcomes, including the SES of areas and remoteness of area.  

In addition, some general principles were identified that were important to answer at 

least one of the research questions. These were: 
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Principle 4: Sufficient detail at more than one level of the data hierarchy such as 
students, schools and areas. 

Principle 5: Sufficient detail of data on smaller geographic regions. 

Principle 6: Sufficient quality of data in regard to aspects including response rates and 
accuracy of collection. 

Principle 7: Ability to combine data from several sources. 

Because no single data source satisfied all criteria outlined above, the research used a 

range of data sources to satisfy these principles. The next sections outline the characteristics 

of the datasets used, and the reasons why these were ultimately selected. 

4.2 Sources of data used 

4.2.1  Progress in International Reading Literacy Study 

The PIRLS is conducted through the International Association for Educational 

Achievement (IEA) and is based on the design of its earlier-developed counterpart survey, the 

Third International Mathematics and Science Study. PIRLS has been conducted 

internationally on a regular 5-year cycle since 2001, with Australia commencing assessment 

in 2011 (Ainley & Gebhardt, 2013; Thomson, 2010). I selected 2011 as the year for 

investigation in Australia because data for this reference year were available for all sources.   

The PIRLS is a standardised assessment of the reading skills of 9- and 10-year-olds in 

primary schools. In 2011 it was conducted in 34 countries (Martin & Mullis, 2013). For most 

countries, including Australia, the collection of data relates to information on the reading 

achievement of children in the fourth grade (that is, Year 4 students). Students are tested in 

the fourth grade as this is regarded as an important transition point in children’s development 

as readers. According to the PIRLS 2011 Assessment Framework: 

For PIRLS, reading literacy is defined as the ability to understand and use 
those written language forms required by society and/or valued by the 
individual… This view of reading reflects numerous theories of reading 
literacy as a constructive and interactive process. (Mullis, Martin, Kennedy, 
Trong, & Sainsbury, 2009, p. 11) 

Availability of the data for analysis 

As PIRLS is an international collection, the international dataset is available to all 

individuals interested in analysing the data (TIMSS and PIRLS International Study Center, 

2013). In Australia, the PIRLS dataset is made available through the Australian Council for 
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Educational Research (ACER) which administers the survey on behalf of the federal 

Department of Education and Training (2017). The country dataset contains some extra 

national variables to the international dataset, such as, in Australia’s case, Indigenous status. 

For the PIRLS study component, I approached the Department of Education and Training to 

gain more detailed information than was released in the country dataset, including the SEIFA 

code, SA2 (i.e. detailed geographic area) and ICSEA of the school. At the time (October 

2016), the Department stated it would be necessary to approach all state and territory 

custodians to give their approval for additional fields to be released as part of the PIRLS 

dataset, because there were only minimal protocols in place for the release of additional data. 

There were also costs involved for ACER to add additional fields to the data. Because of the 

considerable time and cost involved, I did not proceed with this option.  

Sample design and weighting  

The sample design for PIRLS is a two-stage stratified cluster design. Each country 

participating in PIRLS defines its national target population and applies sampling methods to 

achieve a nationally representative two-stage sample (Foy, 2012; Joncas & Foy, 2012). The 

first stage is a sample of schools and the second stage is a sample of classrooms within the 

sampled schools (Thomson et al., 2012). In PIRLS, schools are sampled with probabilities 

proportional to their size (Foy & Yin, 2015), and a fixed number of classes at the Year 4 level 

are randomly selected in each sampled school. In Australia, the 2011 PIRLS assessment and 

content questionnaires were administered by a Test Administrator, appointed from within the 

school, who followed strict guidelines for the selection of classes. In addition, Quality 

Control Observers (employed by ACER) visited 10 per cent of schools to observe the test 

administration (Thomson et al., 2012). Usually, one Year 4 class for each school was sampled 

but if the classes were small or composite, two or more were selected so that the total number 

approximated the average class size. All students enrolled in the target grade, regardless of 

age, were eligible to participate although students in certain kinds of schools (e.g., special 

needs schools) were excluded.  

In regard to the representation of Indigenous students in PIRLS in Australia, any 

student in the target year that identified as Indigenous was invited to participate (Thomson, 

Hillman, Schmid, Rodrigues, & Fullarton, 2017). Thus, for schools in the Australian sample, 

Indigenous students in PIRLS were substantially oversampled. As noted by the ACER team:  
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Students in the smaller states and Indigenous students were oversampled so 
that reliable estimates could be drawn for each of the individual states and 
for Indigenous students nationally. (Thomson et al., 2012, p. 155) 

To ensure accurate representation in PIRLS, the data are weighted to take account of 

any disproportionate sampling of classes or schools and differential non-response patterns for 

any selected schools, classes or students (Foy & Yin, 2015). In practice, disproportionate 

sampling across strata, disproportionate numbers of classes, or differential patterns of 

nonresponse can result in variable selection probabilities (Joncas & Foy, 2012). Sampling 

weights are therefore regarded as essential to the accuracy of the survey (Rutkowski, 

Gonzalez, Joncas, & von Davier, 2010) and have been used in the calculation of all PIRLS 

data in this research (except where sample counts of students and schools are given). The 

student sampling weight in PIRLS, known as TOTWGT, combines weighting components 

and reflects selection probabilities at the school, class and student level. TOTWGT has been 

specified in all calculations as the analysis of the dataset always uses students as the counting 

unit (apart from tables of sample counts which are unweighted) and therefore provides 

correct estimates of the total population within each subgroup (Joncas & Foy, 2012; Martin & 

Mullis, 2012).15  

Plausible values 

For the assessment of reading achievement in PIRLS, a matrix-sampling booklet 

design is employed where each student participating in PIRLS receives only a subset of the 

total possible test questions from the PIRLS reading item pool (Foy et al., 2011), and a 

technique called Item Response Theory (IRT) is used to ensure that reading scores are valid 

and representative across students. To do this, IRT uses a ‘latent variable model’ (Foy, 

Brossman, & Galia, 2011, p. 2) to estimate the probability that a test item will be answered 

correctly, then combines this with the responses from the actual items administered and 

information about student backgrounds (Foy & Yin, 2015). Because there remains an amount 

of uncertainty around the estimation of individual reading scores and the error relating to the 

IRT methodology, five sets of imputed values known as plausible values are constructed, 

which further take account of this uncertainty. Plausible values represent the range of 

possible values comprising an individual student’s reading achievement, and therefore all five 

plausible values are needed when analysing the data to properly estimate variance. In Stata 

 
15 While the sample was not weighted separately for Indigenous students, the oversampling of these 

students in the Australian sample supports the complex modelling of Indigenous students at the Australian level 
(see Thomson et al., 2012). 
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and HLM, formulae have been developed so that five plausible value calculations are 

performed each time analysis is conducted and these have been used in the calculation of all 

relevant data in this research. 

Estimation of sampling variance 

The use of a multi-stage cluster sample design in PIRLS is complex and requires the 

calculation of sampling variance through something other than that for simple random 

sampling (Foy, 2012). There are many related techniques that have been developed for more 

complex sample designs (see Wolter, 1985 for a summary). In PIRLS, a variation of the 

Jackknife technique is used, called Jackknife Repeated Replication (JRR). This is chosen 

because it is ‘computationally straightforward and provides approximately unbiased 

estimates’ of sampling error (Foy, 2012, p. 2). In PIRLS, when using JRR, the clusters in the 

sample are divided into 75 replicate groups, with successive schools paired to model the 

clustering from the national sample, yielding a total of 150 replicate subsamples with their 

own set of replicate sampling weights. Weights based on these replicate subsamples are 

derived and applied in all calculations involving sampling error. In Stata, formulae have been 

developed so that JRR is used to calculate standard errors for all calculations including 

regressions, means, and percentages, based on what was originally outlined in the TIMSS 

2003 User Guide for the International Database (Martin, 2005). HLM cannot accommodate 

both replicate weights and sample weights in its methodology (Carle, 2009) although there 

has been some experimentation with alternative techniques to accommodate this issue (Pierre 

& Saïdi, 2008). Despite this limitation, existing statistical advice on the issue suggests that 

the use of any weighted data is better than unweighted data (Carle, 2009) and that while 

replicate weights typically increase standard errors, the ‘increase is generally not large 

enough to alter the significance level of coefficients’ (IPUMS, 2017, n.p.). 

Imputation methods 

The problem of missing values in large-scale surveys is well-known (Rubin, 1976; 

Rutkowski, 2011). The main issue with missing values is that they can bias the resulting 

estimates, and it is unclear what bias exists in missing data given what can be observed from 

the extant data. Rubin (1976) developed a taxonomy to assist in classifying what kind of data 

are missing in surveys. Values that are ‘missing completely at random’ are those where 

missing values do not differ systematically from existing values. On the other hand, values 

can be said to be ‘missing at random’ (MAR) if they are independent of other missing values 
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but are conditionally dependent on other variables in the dataset (Kang, 2013). Statistically, 

with MAR values, it can be assumed that the distribution of any variable is the same whether 

it is observed or missing. However, missing values for key cross-classifiers can result in 

shifts in the prediction of the dependent variable to an unknown degree depending on the type 

of missing value and the amount of missing data (Rutkowski, 2011). This is particularly the 

case when data are being modelled (Horton & Kleinman, 2007). In addition, even small 

amounts of missing data across several fields may affect the overall distribution of key 

variables (Horton & Kleinman, 2007).  

In the PIRLS dataset, it is assumed that data are MAR. Table 4.1 contains a summary 

of the number of records at each level of the PIRLS dataset, as well as the number and types 

of non-response. There are high proportions of missing records at the home (47%) and 

teacher levels (27%) of the dataset. While there are only a small proportion of fully missing 

records at the student level (1.5%) of the dataset, and only 281 further records with at least 

one missing field (4.6%), there are higher numbers of non-responses for the variable of 

Indigenous status than for other variables (140 records with Indigenous status non-response). 

At the school level there are 10 out of 280 fully missing school records (3.6%) and a further 

66 records with at least one missing field (23.6%). The impact of missing records at the 

school level is greater because this translates to many student records with missing school 

characteristics.  

Table 4.1 also details the strategy for dealing with missing records and item non-

response within records. The high number of missing records at the home and teacher levels 

leads to the conclusion that imputation at either of these levels is not possible with any degree 

of statistical accuracy. In general, the variables needed for analysis are not at these levels, 

except for the variable of parental education. For this purpose, a variable for parental SES, 

combining data at the home and student levels, was separately generated using the strategies 

outlined in Chapter 6.  
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Table 4.1   Initial records per level, non-response and strategies for dealing with non-
response: 2011 PIRLS 

 
 
LEVEL OF 
DATA 

Total 
records in 
initial file 

Number/% of 
missing records 

(all relevant 
fields missing) 

Number/% of 
item non-

response within 
records 

 
 

Strategy 

Total 
records 

after 
cleaning 

Student 
level  

6126 97 
1.5% 

− 281 out of 
remaining 
records 
(4.6%) have 
at least one 
missing field.  

− 140 records 
(2.3%) 
missing by 
Indigenous 
status. 

− Delete 97 non-extant 
student records. 

− Impute remaining 
student records (only 
fields to be used in 
analysis) using hot 
deck techniques and 
modified mean 
substitution and 
multiple imputation. 

6029 

Home level 
 

6126 2880 
47.0% 

Not estimated. − The only variable 
used at this level is 
parental education. A 
variable is 
constructed 
combining data on 
number of books in 
home at student level 
with parental 
education. Other 
fields not used. 

6029 (one 
field only 

used in 
analysis) 

Teacher 
level 

519  
 

140 
27.0% 

Not estimated. Teacher level not used. 0 

School 
level 

280 
 

10 
3.6% 

− 66 out of 
remaining 
records 
(23.6%) have 
at least one 
missing field. 

− Impute 10 non-extant 
school records and 
remaining school 
records (only fields to 
be used in analysis) 
using hot deck 
techniques. Schools 
matched to like 
schools based on 
state, location, school 
size, school SES, and 
number of Indigenous 
students per school. 

280 

 

On the other hand, while there were only a small number of missing records at the 

student and school levels, for the reasons outlined above it was important to impute as many 

records at these levels as possible. Imputation is a way of predicting values where no 

response has been provided to a survey question. Several types of imputation were used in 

this research to accommodate missing records and values in the PIRLS study component, and 

these were designed to produce the least amount of bias in the resulting data. The student and 
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school levels were used in the analysis of research questions 1, 2 and 3, and were fully 

imputed using the imputation strategies documented below and in Table 4.1. 

Listwise (complete case) deletion 

Where data were completely missing at the student level, these records were deleted 

as there was no basis to impute them, and there were very few (97 out of 6126 records, or 

1.5%). 

Hot deck imputation techniques 

Missing school records as well as missing fields within extant school records were 

imputed using ‘hot deck’ techniques (ABS, 2009; Andridge & Little, 2010). The hot deck 

technique fills missing values by selecting a donor record with similar characteristics and 

copying the relevant responses to the record with missing values. In the PIRLS study 

component, donor records at the school level were located in the same state and had other 

geographic characteristics which were as similar as possible to the school with missing 

values. In addition, schools were matched to donor schools of the same approximate size, 

with a similar percentage of Indigenous students and level of parental SES.  

Hot deck techniques were also used at the student level to fill missing fields within 

extant student records. Donor records at the student level were from the same state, school 

and class as the student with missing characteristics, and the students’ parental and school 

SES, and the geographic characteristics of the class/school of the donor record were also 

matched. 

Multiple imputation 

In multiple imputation, missing values are replaced with more than one possible value 

to accommodate the uncertainty of the missing data (Schafer & Olsen, 1998) using all 

relevant predictors from the extant data to be used in the data analysis. The advantage of 

multiple imputation is that it replaces missing values using valid statistical inference and 

standard errors are not underestimated (Kang, 2013). However, it is complex to implement 

because five complete datasets need to be reproduced in all analyses. In the 2011 PIRLS, 

because a set of plausible values was already produced to estimate achievement, it was not 

possible to combine the plausible values for multiple imputation with those produced for 

achievement using either Stata or HLM. However, multiple values were still produced and 

used to assist in predicting missing values, particularly for Indigenous status and scaled 

values such as frequency of bullying. In this process, the range of values produced through 
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multiple imputation were used to predict a single value which was substituted as the imputed 

value. 

Mean substitution 

A form of mean substitution was used to estimate missing parental SES values at the 

student level when both contributing fields (number of books in the home and parental 

education) were missing. In these cases, a mean value for student SES at the class level was 

generated, which was then substituted for students with missing values in the same class. 

Table 4.2   Student records before and after imputation: 2011 PIRLS 

RECORDS AND IMPUTATION PRACTICE 
Indigenous 

students 
Non-Indigenous 

students All students 
 Number 
Student records prior to imputation 623 5266 6029 
Records with no imputation 571 5032 5603 
Indigenous status imputed 41 99 140 
All records with missing fields imputed (analysed fields 
only) 93 333 426 
Total after imputation 664 5365 6029 
 % 
Student records prior to imputation 93.8 98.2 97.7 
Records with no imputation 86.0 93.8 92.9 
Indigenous status imputed 6.2 1.8 2.3 
All records with missing fields imputed (analysed fields 
only) 14.0 6.2 7.1 
Total after imputation 100.0* 100.0* 100.0* 
*Contributing percentages do not add to 100% because some records have had both Indigenous status and other fields 
imputed. 

 

Tables 4.2 and 4.3 summarise the number and proportion of values at the student and 

school levels before and after imputation. Overall, after imputation, 7.1% of student records 

and 10.7% of school records had at least one imputed value, noting that only analysed fields 

were imputed and counted in these tables. 

Identification of Indigenous students 

For sample selection purposes, Indigenous background in the 2011 PIRLS was 

derived from school enrolment records through information collected from parents and 

guardians in accordance with the nationally agreed definitions of ACARA (Thomson et al., 

2017) (see Section 4.2.3 for more detail).  
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Table 4.3   School records before and after imputation: 2011 PIRLS 

RECORDS AND IMPUTATION PRACTICE All schools 
 Number 

School records prior to imputation 280 
School records completely imputed 10 
Other records with missing fields imputed (analysed fields only) 20 
All records with missing fields imputed 30 
Records with no imputation 250 
Total after imputation 280 
 % 
School records prior to imputation 100.0 
School records completely imputed 3.6 
Other records with missing fields imputed (analysed fields only) 7.1 
All records with missing fields imputed 10.7 
Records with no imputation 89.3 
Total after imputation 100.0 

A question on Indigenous status was also asked in the Australian version of the 

PIRLS student questionnaire which allowed students to identify whether they were of either 

Aboriginal or Torres Strait Islander status. Responses were used to construct a data item 

which categorised students as Indigenous, not Indigenous or not stated. After data collection, 

ACER undertook some reconciliation of information between school enrolment forms and 

the student questionnaire. Where there was an inconsistency in Indigenous identification, 

student responses in the student questionnaire were used to identify students as Indigenous or 

non-Indigenous. Studies on the linkage of records indicate that there may be high variability 

in Indigenous identification across multiple collection environments (Australian Institute of 

Health and Welfare & ABS, 2012); however, communication with staff at ACER indicated 

that records were examined to ascertain issues of identification between school enrolment 

records and what was collected through the student questionnaire, and there was little 

discrepancy between sources (ACER staff, email communication, 22 May 2018). 

Summary of PIRLS in relation to key principles 

Table 4.4 summarises the advantages and disadvantages of using the PIRLS dataset in 

relation to the key principles identified in Section 4.1.3. In summary, the use of the 2011 

PIRLS dataset is justified even though there are issues of non-response and some issues with 

key variables. While the data did not contain all the fields considered optimal for analysis, 

most fields needed to analyse research questions 1, 2 and 3 were available (satisfying 

Principles 1, 2 and 3) and the dataset was set up as a multi-level file (satisfying Principle 4). 
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In addition, because of oversampling, there were at least 600 Indigenous student records that 

could be used in the analysis, and this was considered sufficient to satisfy Principles 1 and 6 

if supported by imputation at the student and school levels. Principle 5 was not satisfied 

because the dataset was a sample survey and caveats placed on the dataset did not enable 

detailed geographic fields to be added to the dataset. In addition, as a sample, the data in 

PIRLS were only available for broad geographic regions, and because of higher sampling 

error in small areas (such as remote areas), limited analysis could be undertaken. Principle 6 

was only partially satisfied because low response rates for some parts of the dataset meant 

that some level of additional error would be introduced due to the imputation of data (see 

previous section). In addition, non-sampling error may have been introduced because of the 

way questions were asked e.g., they may have been culturally inappropriate for Indigenous 

students. Standardised assessments have been criticised for their cultural and contextual 

naivety (Harris & Jones, 2015; Klenowski, 2009, 2016), and it is acknowledged that there 

could have been some bias because it was assumed that everyone responded consistently to 

the questions asked and with a similar understanding. On the other hand, large-scale datasets 

such as PIRLS can generalise to larger populations than is possible through case studies or 

smaller amounts of research data. This builds capacity for the inclusion of Indigenous people 

in an area that Indigenous people recognise as important for their communities, families and 

children (Grant, 2016; Sarra, 2011).  

Table 4.4   Strengths and weaknesses: 2011 PIRLS 
Strengths Weaknesses 

Multi-level file structure – school, teacher, student, 
home. 

Some levels of dataset have high numbers of missing 
records – in particular, teacher and home levels. 

Most key variables are covered, including: 
− Reading achievement (Year 4) 
− Indigenous status of student 
− Number of books in the home 
− Education/occupation of parent 
− Home resources 
− School size and broad geolocation 
− School SES (based on principal’s assessment) 
− School resources. 

Some key variables are not covered: 
− School sector (government/non-government) 
− School ICSEA 
− School detailed geolocation 
− % Indigenous students in each school 
− SEIFA of area of school and students. 

Large number of Indigenous student records 
(600+). 

Still relatively high standard errors in analysing 
Indigenous sample. 

Relatively good comparability with other datasets 
considered. 

Standardised literacy assessments such as NAPLAN 
have been subject to criticism for their cultural bias 
and contextual naivety. 
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4.2.2  Census of Population and Housing 

The Census of Population and Housing is conducted by the ABS every five years. Its 

objective is to count the number and characteristics of people in Australia and their 

dwellings. The 2011 Census collected information from around 20 million people who were 

in Australia on Census Night (9 August, 2011). Foreign diplomats and their families and 

those living in some offshore areas were not included in the Census. While everyone in 

Australia, with the exception of these exclusions, was in scope of the Census, there was some 

undercounting and overcounting (duplication). The net undercount for the 2011 Census was 

estimated to be 1.7% (ABS, 2012a), although there is variability in the level of undercounting 

for certain characteristics including Indigenous status, and missing values for this item are not 

imputed in the final Census count. While most datasets have some geographic information, 

only the Census has information on small areas for the whole of Australia. In addition, 

because it contains very detailed data on people and areas, key indexes are derived from the 

Census which enrich the data.  

Availability of Census data for analysis 

Under the Census and Statistics Act 1905 (Cth), personal information provided in the 

Census remains strictly confidential to the ABS, and identifiable Census data are not 

released. The ABS allows users to analyse microdata as 1% and 5% Census Sample Files, 

which are the most detailed unit record data available from the Census. These files contain a 

small random sample of unidentified household, family and associated person records 

allowing researchers to undertake detailed analyses. However, to further protect privacy, not 

all information collected in the Census is available in either the 1% or 5% Census Sample 

File. There is limited geographic classificatory information and Indigenous status is only 

available on the 5% file. This file has more information on other variables but is only 

accessible by researchers via an online data query service on the ABS website. For these 

reasons, I was not able to make use of the data at this level of detail. Instead, I gained access 

to Census TableBuilder which enabled the creation of large matrix tables at very detailed 

levels. In contrast to Census Sample Files, subject to users gaining registration, TableBuilder 

has few limitations in regard to accessing Census variables.  

Geographic classifications and indexes 

The main geographic classifications and indexes from the Census used in this thesis 

are outlined below. 
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Statistical Areas Levels 1 and 2  

Statistical Areas Level 1 (SA1s) are the smallest areas defined in the Australian 

Statistical Geography Standard and are the basic counting block used in Census collection. 

Statistical Areas Level 2 (SA2s) consist of one or more SA1s and are the geographic level 

most akin to that of suburb, with its purpose being ‘… to represent a community that interacts 

together socially and economically’ (ABS, 2016). SA2s generally have a population of about 

10 000 people16 and are used in the NAPLAN study component as the unit of selection within 

sampled states. In some SA2s, there were pockets of Indigenous population within the SA2 

and in these cases information at the SA1 level was also considered.17 

States and Territories 

In the Census, Australia is broken up into eight states and territories, as well as the 

external (other) territories (ABS, 2016). The states of NSW, Queensland and South Australia 

were selected in the NAPLAN study component as representative of those areas of Australia 

with diverse rural and metropolitan populations, and therefore schooling experience. 

Greater Capital City Statistical Areas 

Greater Capital City Statistical Areas (GCCSAs) include the population classified as 

living within the metropolitan area of the city, as opposed to the population who are classified 

as living in small towns and rural areas (that may or may not be surrounding the city) (ABS, 

2016). GCCSAs do not define the built-up edge of the city but instead provide a stable 

definition for these spaces and the way people relate to them, taking into account how people 

socialise, shop or work within these areas. For the NAPLAN study component, I used 

GCCSAs as characteristics of SA2s together with variables for section of state (SOS) and 

remoteness area, for selecting and matching characteristics for high and low Indigenous 

population areas (see Section 4.2.4). 

Section of state 

The SOS classification defines SA1s as urban or rural and provides, in aggregate, 

statistics for urban concentrations and for other localities and areas (ABS, 2016). In the 2011 

Census, SOS categories comprised ‘Major urban’ (a population of 100 000 or more); ‘Other 

urban’ (a population of 1,000 to 99,999); ‘Bounded Localities’ (200 to 999); and ‘Rural 

 
16 It should be noted that in non-urban areas, SA2s generally have smaller populations and may cover a 

much larger area than SA2s in urban areas (refer to ABS, 2016 for more details). 
17 For example, physical characteristics sometimes delineated SA2s in different ways, such as islands and 

mainland areas classified into the same or separate SA2s. 
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balance’ (the remainder of the state/territory). In this research, I combined 'Bounded 

localities' with 'Rural balance' into one category, 'Rural.' I used this, along with GCCSAs and 

remoteness areas, as a characteristic of SA2s18 for selecting and matching characteristics for 

high and low Indigenous population areas (see Section 4.2.4). 

Accessibility/Remoteness Index of Australia 

This classification divides Australia into five areas which share common 

characteristics in relation to their access to services. Remoteness areas in the Census are 

based on the Accessibility/Remoteness Index of Australia (ARIA) (ABS, 2013a), which 

measures the remoteness of a point based on the physical road distance to the nearest urban 

centre in each of five categories (ranging from least to furthest distance). Each Australian 

location is given a grid point reference and an allocated value, from which ABS constructs 

five classes or categories of remoteness, according to the following criteria: ‘Major Cities of 

Australia’ (a value of 0 to 0.2); ‘Inner Regional Australia’ (a value of greater than 0.2 and 

less than or equal to 2.4); ‘Outer Regional Australia’ (a value of greater than 2.4 and less than 

or equal to 5.92); ‘Remote Australia’ (a value of greater than 5.92 and less than or equal to 

10.53); and ‘Very Remote Australia’ (a value of greater than 10.53). Remoteness areas in the 

2011 Census covered the whole of Australia and were aggregated to states and territories, but 

smaller areas (e.g., SA2s) may have fallen into more than one category.19 I used remoteness 

area, as a characteristic of SA2s, together with the GCCSA and SOS variables for selecting 

and matching characteristics for high and low Indigenous population areas (see Section 

4.2.4).  

Socio-Economic Indexes for Area 

SEIFA, based on Census data, is a suite of four indexes produced by the ABS to rank 

areas in Australia by a range of economic and social conditions affecting the people and 

households within each area. In designing and producing these indexes, the ABS defines 

disadvantage ‘…in terms of people's access to material and social resources, and their ability 

to participate in society’ (ABS, 2013c, p. 1). The indexes are necessarily limited to the 

variables collected in the Census. At the time of each Census, the list of variables to input 

 
18 As SA2s could be classified into more than one of these categories, they were coded to categories based 

on where most of the population in the SA2 lived. 
19 As SA2s could be classified into more than one of these categories, they were coded to categories based 

on where most of the population in the SA2 lived. 
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into each index are reviewed and recalculated, using Principal Components Analysis as the 

means of determining the index weights (ABS, 2013c).  

The 2011 SEIFA, as for other years, consisted of four indexes (ABS, 2011c). While 

all four indexes measure aspects of advantage and disadvantage, SEIFA IRSD has been used 

in this dissertation. It is the most widely used metric of disadvantage (Pawson & Herath, 

2013) and ranks areas on a continuum from most to least disadvantaged. The component 

variables upon which the 2011 SEIFA indexes were based are outlined by the ABS in the 

publication Census of Population and Housing: Socio-Economic Indexes for Areas: 

Technical Paper (ABS, 2013c). Prior to 2011, a measure of the proportion of Indigenous 

people in each area was included as one of the components in the IRSD. This was regarded as 

having the potential to bias analyses focussing on Indigenous people, because Indigenous 

status doubles as both an analytical variable and a component of the index (see ABS, 2011c; 

Biddle, 2011). However, from 2011 the IRSD ceased to include Indigenous status as a 

component of the index, so this bias was eliminated.  

In this study component, I used SEIFA IRSD as a basis for selecting and matching 

characteristics for high and low Indigenous population areas, after which the lowest three 

deciles and the schools within these areas were identified and mapped to further 

characteristics (see Section 4.2.4 for more details). 

Identification of Indigenous people 

In the Census, Indigenous status is determined through self-identification or, in the 

case of younger people, identification by family/household members on their behalf. In the 

Census, the difference in the number of Indigenous people between the 2006 and 2011 

Censuses was larger than could be accounted for by demographic factors alone. This was 

partially due to the greater propensity of family members to identify their children as being of 

Aboriginal or Torres Strait Islander status (ABS, 2013b). In addition, Census information is 

collected very differently for discrete Indigenous communities (ABS, 2012b): a tailored 

questionnaire known as the Interviewer Household Form is used, and interviewers are 

employed to collect the information. While these procedures are designed to gain a more 

accurate count of the number of Indigenous people in Australia, variability in the way the 

data are collected, as well as the way in which the question on Indigenous status has changed 

(Hunter & Dungey, 2003), are both factors likely to contribute to some level of inaccuracy in 

analysing Indigenous data in this research.  
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Summary of Census data in relation to key principles 

Table 4.5 summarises the various strengths and weaknesses of using the Census in 

relation to the key principles identified in Section 4.1.3. In terms of these principles, the 

Census is regarded as invaluable because it has comprehensive counts of all people, by 

family and household as well as by region (satisfying Principles 1 and 4). It is also the largest 

dataset available on those identifying as Aboriginal or Torres Strait Islander people, and thus 

contributes to a robust analysis of the Indigenous population (satisfying Principles 1 and 6, 

and partially satisfying Principle 2). Further, there is the ability to analyse outcomes at a 

detailed geographic level (satisfying Principle 5 and partially satisfying Principle 3) and to 

combine data spatially using SEIFA IRSD as a basis (satisfying Principle 7 and partially 

satisfying Principle 2). Data can also be readily combined with other sources because of the 

Census’s ability to be extracted and mapped at small area levels (satisfying Principle 7). 

Principles 2 and 3 are only partially satisfied because of the ‘broad-brush’ nature of the 

Census: very few data items of interest, including the dependent variable (primary school 

level achievement) and the key variables of parental and school SES, are available in the 

Census data. These factors make the merging of data a critical activity to maximise its 

usefulness. 

Table 4.5   Strengths and weaknesses: 2011 Population Census 
Strengths Weaknesses 

Multi-level file structure – person, family, 
household, region, and counts of all persons 
together with characteristics of their families and 
households. 

Comprehensive, detailed data in the Census can only 
be accessed in certain ways such as through 
TableBuilder. 

Superior information on geographic variables, 
including: 
− Statistical Area Levels 1 and 2 
− Greater Capital City Statistical Areas  
− Section of state  
− Remoteness areas. 

Census data are ‘broad-brush’ – complex questions 
are not suitable for inclusion, as they may not be 
reliable. Data items not available in the Census 
include: 
− reading achievement/literacy 
− education level of parent/s. 

Availability of key variables, including:  
− SEIFA IRSD  
− Indigenous status. 

There is undercounting and item non-response by 
Indigenous status, and missing values for this item are 
not imputed in the final Census counts. Indigenous 
status is collected through self-identification and any 
change in identification over time affects the count of 
Aboriginal and Torres Strait Islander people. In 
addition, there is variation in how data are collected 
from Indigenous people across Australia according to 
where they live. 

Availability of data on small areas and populations 
and ability of Census data to be merged with other 
datasets. 

As complex questions cannot be included in the 
Census, and there are issues involving the release of 
Census data, more specific information needs to 
supplement analysis of the Census. 
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4.2.3  Australian Curriculum, Assessment and Reporting Authority data 

ACARA is responsible for collecting, managing and reporting statistical information 

about educational outcomes, and manages national school data on behalf of all Australian 

schools. Specifically, ACARA conducts testing for the NAPLAN assessments in Years 3, 5, 

7 and 9. NAPLAN data are available for individual students, as well as schools and areas, and 

personal information on students who participated in the NAPLAN are also collected, 

including Indigenous status and information about parents’ or guardians’ levels of education 

and occupation. Data are also collected by ACARA on student composition, school finances 

and other variables about the school. While there is some debate on the cultural relevance of 

large-scale educational testing relating to Indigenous children (Gray & Hunter, 2000; Vass & 

Chalmers, 2016), literacy is a foundational skill and it is important to understand the 

contribution of mainstream literacy learning to Indigenous educational outcomes.  

Availability of Australian Curriculum, Assessment and Reporting Authority data for analysis 

Collection of, and access to, ACARA data are governed by a set of data principles and 

protocols (ACARA, 2009, 2012a). Ministers have agreed to ACARA implementing access 

rights to user requests for NAPLAN data and other data that have not been released in the 

public domain. Some ACARA data are also published in aggregate form, either in 

publications or through the My School website (ACARA, 2018). Although available in the 

public domain, researchers may access these data in a format suitable for detailed analysis, 

and the data are then subject to a deed of licence to ensure it is published in a form that is 

acceptable to ACARA (ACARA, 2016).  

ACARA data about the students who participated in the NAPLAN tests, and about 

schools and their characteristics, are made available to researchers through an application 

process which is assessed via a committee (ACARA, 2012a). However, ACARA does not 

give access to both school and student level data for analysis by researchers for a single 

research project. Although only a proxy (unwritten) understanding at the time this thesis was 

written, ACARA outlined that this was part of the protocol to protect students from potential 

identification (ACARA, 2012a, p. 5). For this research, I wrote to ACARA to gain access to 

both student and school level data, but the request was denied. ACARA data have therefore 

been analysed for school and area levels only. 



90 
 

Collection of student and family characteristics using school enrolment forms 

Collection of standardised data on a set of characteristics about students through 

school enrolment forms began in 2005 as an agreement between state and territory Ministers 

with acknowledgement that such information was basic to the validity of data on student 

outcomes (ACARA, 2012b). The information collected on school enrolment forms is used to 

construct various school level variables. In particular, the ICSEA is compiled from such 

information (ACARA, 2012b), but other information about schools, such as the percentage of 

students identifying as Aboriginal or Torres Strait Islander, is also derived from information 

on the school enrolment form. 

In 2011, student background information was collected on sex, Indigenous status, 

socioeconomic background (parental education levels and parental occupation), and language 

background (ACARA, 2012c). The collection of these data, called the direct data approach or 

method (ACARA, 2012c, p. 7) have been used to calculate information for My School in 

2011 and all subsequent years, although the input factors to ICSEA have altered somewhat 

over this time.  

Main data and indexes 

National Assessment Program Literacy and Numeracy scores 

Literacy and numeracy are measured through a series of NAPLAN tests conducted 

annually across Australia for all students in Years 3, 5, 7 and 9. There are five learning areas 

tested in NAPLAN: reading, writing, spelling, grammar and punctuation, and numeracy. 

Testing takes place in May of each year and is administered in states and territories by test 

administration authorities (ACARA, 2013a); these authorities are also responsible for 

marking, data capture and the deidentification of student data for reporting purposes 

(ACARA, 2011c). The NAPLAN tests cover aspects of literacy and numeracy within the 

curriculum of the states and territories, and the test questions are subject to national protocols 

to ensure consistency across Australia (ACARA, 2011c). As occurs every year, 2011 test 

scores were scaled to be standardised or ‘equated’ (ACARA, 2011c, p. iv) with previous 

years and therefore represent the same level of achievement over time. There is a common 

scale across all years ranging from 0 to 1000, so that about 68% of student scores are 

expected to be within a range of plus or minus one standard deviation around the mean for 

that year. Students who are absent from school on the day of testing, as well as students who 

have been withdrawn from the tests by their parents/carers, have scores statistically imputed 
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and are included in final results. Students are exempted from testing and are deemed not to 

have met the national minimum standard if they have an intellectual disability, or if they have 

arrived in Australia from a non-English speaking country less than a year before testing 

(ACARA, 2011c). 

For the NAPLAN study component, only NAPLAN mean school scores were 

analysed, that is, the mean score for each school for which there was an actual or imputed 

student score. The scores were only analysed for Year 5 reading and numeracy. 

Index of Community Socio-Educational Advantage 

The ICSEA was created by ACARA to enable NAPLAN literacy and numeracy 

achievement in schools across Australia to be compared in a meaningful way. ICSEA is 

computed for each school from input provided by each school, including characteristics of the 

parents of students and school characteristics such as location. Statistical models are used to 

combine this information into a score for each school. ICSEA is scaled to a median of 1000 

and a standard deviation of 100, with values from low to high representing very 

disadvantaged student backgrounds to very advantaged student backgrounds respectively.  

ICSEA has been released by ACARA since 2008 (ACARA, 2014). Prior to 2011, 

ICSEA was mainly produced using Census small area data. For the 2011 release of data, 

Ministers approved the move to the direct data approach and the inclusion of language 

background of students for the 2011 release of My School (ACARA, 2012c). The component 

variables that have been used to feed into the index have been based mainly on parental 

education levels and parental occupation (together comprising the level of socio-educational 

advantage abbreviated to SEA), the school’s percentage of Aboriginal and Torres Strait 

Islander enrolments, and remoteness of the school. In 2010 and 2011, a variable known as 

‘Disadvantaged Language Background other than English was also included. The formula for 

calculating final ICSEA values in 2011 using these components was: 

ICSEA = SEA + Aboriginal and Torres Strait Islander enrolments + 
remoteness + Disadvantaged Language Background other than English.20 

In 2011, ABS Census data were used as a means to supplement missing or ‘less 

accurate’ school SEA information (ACARA, 2012c, p. 7) for small schools and those with a 

high level of missing student information. The use of ABS Census data, termed the ‘indirect 

 
20  Disadvantaged Language Background other than English was used in the formula in 2010 and 2011, 

referring to parents who were reported as having both a Language Background other than English and a 
maximum school education level of Year 9 or equivalent. 
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method’ (ACARA, 2012c, p. 7) involved matching data in Census Collection Districts to 

student addresses and then aggregating the relevant SEA characteristics of the Census 

Collection District to the school level. A regression model was used to assess the accuracy of 

direct versus indirect parent data in calculating the ICSEA score (ACARA, 2013b). 

In the NAPLAN study component, the ICSEA score was used in descriptive analyses. 

There is a high degree of collinearity of the ICSEA score with other predictors including 

Indigenous enrolment (see Appendix 1 for more information) so the ICSEA score was not 

used in regression analyses. However, a predictor variable was included at the school level 

for the percentage of students in the top quarter of socio-educational advantage, which was 

not correlated as highly with other variables.  

Geographic location 

In 2011, four categories of geographic location were used to classify school locations 

in the ACARA data: metropolitan, provincial, remote, and very remote. These categories 

were defined in 2001 by Dr. Roger Jones and endorsed by the former MCEETYA.  The 

classification sought to maintain comparability with the Rural, Remote and Metropolitan 

Areas Classification 1991 Census Edition, while also adopting some similarities with the 

ARIA (Jones, 2004). The metropolitan category combines all mainland state capital city 

regions with major urban districts with a population of 100 000 or more (including ACT-

Queanbeyan, Cairns, Gold Coast-Tweed, Geelong, Hobart, Newcastle, Sunshine Coast, 

Townsville and Wollongong). Outside major and provincial city centres, the definitions of 

Provincial, Remote and Very Remote areas follow the criteria adopted by the ABS for the 

definitions of Inner/Outer Regional, Remote and Very Remote classes in the ARIA structure, 

although for remote areas, the ABS-defined cut-off ARIA score of 5.92 was a slight 

adjustment to the score originally proposed, to maintain comparability with the Rural, 

Remote and Metropolitan Areas Classification (ABS, 2001; Jones, 2004). 

In the NAPLAN study component, I used geographic location to classify schools into 

areas based on their location and as a predictor variable. 

Identification of Indigenous students 

On school enrolment forms, students are considered to be Indigenous if their parent(s) 

or guardian(s) identify students as being of ‘Aboriginal’ and/or ‘Torres Strait Islander’ origin. 

The word ‘origin’ is used ‘to relate to people’s Australian Aboriginal or Torres Strait Islander 

descent and for some, but not all, their cultural identity’ (ACARA, 2012b, p. 21). Schools are 
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instructed not to alter information on the form that is given by the parent or guardian. As for 

the Census, the fact that the Indigenous status of students is through identification by family 

members in ACARA data, may contribute to differences in identification of Indigenous 

people across collections.  

Imputation methods 

Limitations of the ACARA data include varying levels of non-response and 

imputation for non-participating students, non-availability of data for schools where small 

numbers of students have completed testing, higher levels of missing data from independent 

schools due to the voluntary nature of provision, and parental data not being regarded as 

‘stable’ (ACARA, 2013a, p. 12).  

ACARA conducts limited imputation of its own records where students do not 

undertake testing because they are absent or have been withdrawn from testing (ACARA, 

2011c). There is limited information on how imputation takes place, but the (now defunct) 

Council of Australian Governments (COAG) Reform Council wrote that missing scores were 

imputed based on information from students of ‘similar background characteristics (for 

example, sex, geolocation and parental education)’ (COAG Reform Council, 2012, p. 12). 

Absenteeism and withdrawals from NAPLAN testing have grown over time, and there is 

some evidence that non-participants are more likely to be lower-scoring students (COAG 

Reform Council, 2012). The impact of any effect is likely to be minimised by imputation, 

although it is not possible to evaluate the quality of ACARA’s imputation process because of 

lack of information. 

While NAPLAN scores at the student level are relatively complete due to ACARA’s 

imputation procedures, there is still a certain degree of missing data at the school level. Data 

are suppressed by ACARA when there are five or fewer students in a school with NAPLAN 

results, and other data such as ICSEA values are also suppressed if student records in each 

school are equal to or less than five (ACARA, 2015). Therefore, I undertook additional 

imputation for missing values. Where 2011 data for certain fields were not available at the 

school level, they were imputed from the nearest year available,21 or from information for a 

similar school and area if information for that school was not available across all years.22  

 
21 Values were imputed according to the following hierarchy: 2012 value used if 2011 value not extant; 

then 2010 value used if 2012 value not extant, then 2013 value used if 2010 value not extant and so on.  
22 If no year of data was extant for a single school, data were matched to a like school using the 

geographic location, ICSEA score and percentage of Indigenous enrolments as a basis for matching. 
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The number and details of these imputations and adjustments are summarised in Table 

4.6. Overall, 77% of student records had no imputations or adjustments made, with fewer 

changes made to records in high Indigenous population areas (18% of records amended) than 

in low Indigenous population areas (27% of records amended). Of the amendments, most 

were adjustments to ensure that reading achievement values in small schools were robust 

(12% of small schools had values averaged across NAPLAN years). 

Table 4.6   Adjustment and imputation of data: 2011 ACARA school dataset 

RECORDS AND IMPUTATION PRACTICE 
High Indigenous 
population areas 

Low Indigenous 
population areas All areas 

 Number 
Value/s imputed to alternative NAPLAN year 22 21 43 
Small schools’ scores averaged across NAPLAN 
years 36 70 106 
School value/s imputed to like school’s value/s 19 20 39 
Score/s top-coded or bottom-coded 7 3 10 
No adjustment or imputation 352 312 664 
Total 432 426 858 
 % 
Value/s imputed to alternative NAPLAN year 5.1 4.9 5.0 
Small schools averaged across NAPLAN years 8.3 16.4 12.4 
School value/s imputed to like school’s value/s 4.4 4.7 4.6 
Score/s top-coded or bottom-coded 1.6 0.7 1.2 
No adjustment or imputation 81.5 73.2 77.4 
Total 100.0* 100.0* 100.0* 
* Contributing percentages do not add to 100% because some records have had more than one type of imputation or 
adjustment 

Statistical outliers 

A statistical outlier is a value that is sufficiently different from other values in the 

dataset that it has the potential to skew the results. As stated by Dixon (1980), outliers are 

identifiable as: 

… extreme observations [that] are so unreliable that their magnitudes should not be 
used as observed. (p. 385) 

Mean reading and numeracy scores in the NAPLAN study component were listed and 

plotted to detect potential outliers, and these were found to be of several types. First, school 

mean reading and numeracy scores tended to be variable across calendar years if the school 

size (and therefore the number of students in the school taking the NAPLAN test) was less 

than 60. In these cases, mean scores were adjusted by averaging across different calendar 
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years for the same school. This strategy was designed to minimise unusually high or low 

scores in the data. Second, all NAPLAN scores were scrutinised to assess whether individual 

values were more than two standard deviations above or below the mean. These were top or 

bottom-coded to the threshold score at two standard deviations. Third, for one school with 

values well over three standard deviations above the mean (both reading and numeracy 

scores), values were reduced to the level of the next highest scores in the sample, using a 

statistical technique known as ‘winsorisation’ (Dixon, 1960, p. 385). According to Dixon, 

when abnormally high or low values are dealt with in this way, the resultant estimation is 

‘…scarcely distinguishable from those of best linear estimators’ (Dixon, 1960, p. 385). 

Summary of Australian Curriculum, Assessment and Reporting Authority data in relation to 
key principles 

Table 4.7 summarises the various strengths and weaknesses of using ACARA data in 

relation to the key principles identified in Section 4.1.3. The advantage of ACARA data, 

unlike most other datasets, is that all attending, non-exempt students in school have a 

NAPLAN result, which makes these data possibly the only source containing a census of 

Indigenous and non-Indigenous students’ achievement by levels of parental education, and 

school attended. This is a strength of the dataset which satisfies Principle 1 and partially 

satisfies Principle 2. However, the fact that student and school data are not able to be 

accessed in a single research project is a highly undesirable factor which impacts on the 

usefulness of ACARA data overall. Most outcome variables at both the student and school 

level are collected by ACARA but not all are accessible, meaning that Principles 2 and 3 are 

only partially satisfied and Principle 4 is not satisfied. On the other hand, ACARA data can 

be merged with other sources at low levels of geography, satisfying Principles 5 and 7, and 

the quality of the collection is relatively good, satisfying Principle 6. Standardised 

assessments have been criticised for their cultural and contextual naivety (Harris & Jones, 

2015; Klenowski, 2009); on the other hand, quantitative research methods, particularly those 

focussing on relatively small populations such as Indigenous Australians, require the 

utilisation of large-scale datasets such as NAPLAN to be representative of the populations in 

a way that is not possible through case studies or other research data. In summary, to answer 

all research questions, alternative sources to the ACARA data (i.e. PIRLS) needed to be used, 

and to maximise the usefulness of the ACARA as a source, it was merged with other sources 

(i.e. Census data). 
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Table 4.7   Strengths and weaknesses: 2011 ACARA school dataset 
Strengths Weaknesses 

Multi-level file structure – students and schools. There is no access given by ACARA to data at more 
than one level of the dataset. 

Good basic information on the demographic and 
socioeconomic characteristics of students, 
including: 
− student reading and numeracy scores 
− sex 
− Indigenous status 
− year level 
− parent education levels, and 
− parent occupation.  
This information is used to feed into school 
variables. Imputation of student NAPLAN scores 
takes place to minimise missing values. 

Indigenous status is collected through self-
identification and any change in identification over 
time affects the count of Aboriginal and Torres Strait 
Islander people. Standardised literacy and numeracy 
assessments such as NAPLAN have also been subject 
to criticism for their cultural bias and contextual 
naivety. 
 
 

Availability of key school variables, including:  
− school NAPLAN Year 5 reading score  
− school NAPLAN Year 5 numeracy score 
− school geolocation 
− school sector 
− school size 
− % of Indigenous students in school 
− school ICSEA score. 

ACARA data include some levels of non-response and 
exemptions of students from NAPLAN testing. Data 
are unavailable for schools where small numbers of 
students (less than five per year level) have 
completed testing. Imputation of some records has 
taken place and it is not possible to fully assess the 
impact of this process. 

Characteristics of ACARA school data are 
comprehensive and can be examined according to 
detailed geographic information. It can be merged 
with other datasets. 

 

4.2.4  Merging of Population Census and Australian Curriculum, Assessment and 
Reporting Authority data 

While there are many advantages in using secondary sources, they are often limited in 

the scope of variables covered or what can be released publicly, which constrains their utility 

in addressing issues comprehensively. With advances in technology and statistical methods, 

these limitations can be at least partially overcome by merging data from more than one 

source to support more detailed analyses. This is achieved in the current research by 

combining 2011 Census data extracted through Census TableBuilder (ABS, 2011a) with data 

downloaded through the Australian Urban Research Infrastructure Network (AURIN) portal 

(Stimson, 2011) and school locations mapped to areas, also through AURIN.  

Australian Urban Research Infrastructure Network 

AURIN, administered through the University of Melbourne, commenced in 2010 as 

an initiative of the Australian Government by way of NCRIS (Sinnott et. al., 2013; Stimson, 

2011). AURIN is a platform to support research requirements for the integration of datasets, 

usually those with a spatial and statistical focus (AURIN, 2018; Li et al, 2016). AURIN 
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offers the ability to both visualise and analyse multiple datasets which can be overlaid 

according to a range of related characteristics. The advances in recent technology, allowing 

data to be merged and analysed geospatially, have been described in the following way: 

Whereas some years back geospatial data capture was based on technically 
demanding, accurate, expensive and complicated devices, where the 
measurement process was itself sometimes an art, we are now facing a 
situation where geospatial data acquisition is a commodity implemented in 
everyday devices used by many people. (Li et al., 2016, p. 4) 

Using AURIN, the following datasets were utilised: 2011 Census of Population and 

Housing by SA2 SEIFA IRSD and other selected characteristics; 2011 Census of Population 

and Housing by SA1 SEIFA IRSD and other selected characteristics; and ACARA School 

List by sector, school type and geolocation. 

Merging of area and school data 

For the NAPLAN study component, a multi-level dataset was constructed which 

mapped schools to selected areas. Selected areas were those in the lowest 30% of SEIFA 

IRSD rankings in three states: NSW, Queensland and South Australia (ABS, 2013c). The 

areas within each state about which information was collected were primarily SA2s (see 

Section 4.2.2 for more information), and areas formed part of the final sample if they had an 

average ratio of Indigenous to non-Indigenous people aged under 15 years of about one to 

five (19%).23 These areas, termed high Indigenous population areas, were matched with areas 

where there were 6% or fewer Indigenous children of the same ages (an average ratio of 

Indigenous to non-Indigenous young people of about 1 to 20), termed low Indigenous 

population areas. Thus, the focus was on comparing low SES areas having relatively high 

proportions of Aboriginal young people with other low SES areas (the latter forming the 

control group).   

The strategy used to select and merge areas and schools is shown in Figure 4.1. At the 

area level, information was taken from the 2011 Census available for SA2s. The data were 

generated using the ABS TableBuilder or downloaded from the AURIN database. All the 

data were benchmarked to the year 2011, the latest year of Census data available at the level 

of detail needed. Major criteria which formed the basis for selecting and matching high and 

low Indigenous population areas included SEIFA (lowest three) deciles, GCCSA (urban/rural 

 
23 In some SA2s, there were pockets of Indigenous population within the area. These SA2s were also 

selected and generally had a lower ratio of Indigenous to non-Indigenous people than 1 to 5. 
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location), SOS (capital city and rest of state balance), and remoteness of the area. All high 

Indigenous population areas in the lowest three deciles were included in the final selection in 

NSW, Queensland and South Australia except those for which not enough data were 

available at the area level (usually to protect confidentiality), or where a matching non-

Indigenous area could not be found. In addition, if characteristics were missing for more than 

0  of schools or areas for any given SA2, that SA2 was not selected.  

 

Figure 4.1   Strategy for merging and analysing data for research 

Information at the area level was combined with the school data provided by 

ACARA. The ACARA list of schools is made available to researchers who have access to the 

A RIN portal (see https aurin.org.au resources aurin-portal ) and includes school 

geolocation (latitude and longitude coordinates), types of school and school sector. sing the 

A RIN portal, data could be mapped to show where schools were located in each SA2 and 

SA1. or this analysis, schools were cross-checked against information provided directly 

through the ACARA data as well as the My School website (ACARA, 201 ) to determine 

that the information was current for the year 2011. All primary and combined schools in 

selected areas were included, with the exception of special schools, schools providing only 
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distance education, and schools located where there were obvious physical boundaries which 

meant it was logical to exclude some part of the SA2.24 If schools were small, or school 

values were missing, imputation and adjustment procedures (as documented in Section 4.2.3) 

were used so there were no missing values in the final data. 

A complete list of the data items collected and analysed in the merged dataset is given 

in Appendix 2. 

4.3 Analytical approach and tools 

4.3.1 Contextual analysis 

In Chapter 3, I theorise how the social, structural and spatial characteristics of 

Indigenous people have impacted on educational attainment patterns over time. Previous 

research has established that both parental and school SES account for much of the variation 

in educational outcomes in Australia. There is also evidence that Indigenous people on 

average have lower school achievement levels than other Australians, but few studies seek to 

establish the interrelationship between race and SES, nor the context of historical 

circumstances which might have impacted their current schooling experiences and outcomes. 

To contextualise the data in relation to historical trends in educational attainment for 

Indigenous and non-Indigenous people in Australia, I undertake a review of population and 

economic factors to examine those that may have influenced the current levels of spatial 

disadvantage. This includes analysing information from secondary documents, statistics and 

maps to show how the present distribution of Indigenous people in Australia reflects the 

factors identified.  

In Chapter 5, I conduct descriptive analyses to demonstrate how the historical and 

spatial factors raised in Chapter 3 have contributed to the current circumstances of Aboriginal 

people. First, I analyse the patterns of attainment of different birth cohorts from the 2011 

Population Census. Only data from a single Census has been examined because Indigenous 

identification in Australia varies over time (Crawford & Biddle, 2017), and there are large 

issues in comparing characteristics across Censuses (ABS, 2013b). The main variable of 

interest in this section is educational attainment which can be taken as the best snapshot of 

past and present education levels for the whole population. 

Second, I use the dissimilarity index (Massey & Denton, 1988) to investigate the 

extent to which Indigenous and non-Indigenous populations are segregated at the area 

 
24 E.g., schools on an island and mainland schools in one SA2. 
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(residential) level. The analysis focuses on a comparison of segregation in areas designated as 

urban centres in NSW, Queensland and South Australia, together with greater capital city 

areas in all states and territories, based on the 2011 Census. 

Third, I examine the characteristics of the Indigenous and non-Indigenous populations 

by the SES of the areas in which they live. In this analysis I use the 2011 Census and 

ACARA data restricted to the three lowest SEIFA decile areas in NSW, Queensland and 

South Australia. Further, I compare the characteristics of people in low and high Indigenous 

population areas to ascertain how residential segregation impacts on Indigenous people in 

low SES areas. 

Fourth, I investigate the social composition and segregation of Indigenous and non-

Indigenous populations within and across schools. I analyse the distribution of Indigenous 

enrolments at the school and student level to demonstrate how racial segregation in schools is 

linked to other characteristics, including area segregation, low socioeconomic status, average 

parental fees and school sector. As student level ACARA data were not made available, in 

this section, the aggregate student estimates based on enrolment numbers and percentages of 

Indigenous enrolments are derived from school level statistics across the three states of NSW, 

Queensland and South Australia to provide information on the potential for interaction 

between Indigenous and non-Indigenous students. 

The chapter concludes with case studies for two areas, analysing historical reports and 

policy documents as well as current statistics examined in the course of the study. In this 

component I use critical historical thinking to draw out issues of significance. Salinas, 

Blevins & Sullivan (2012) state that such thinking: 

…provides an avenue to explore history beyond a simple listing of people, 
places, and things … a more critical consciousness provides those multiple 
perspectives that are uncomfortable and yet essential for understanding the 
complexities of history. (p. 20) 

4.3.2 PIRLS study component (research questions 1, 2 and 3) 

In Chapter 6, I conduct analyses to answer the first three research questions. As a first 

stage, descriptive analyses of the dependent variable and predictor variables are undertaken to 

explore whether, and how, children’s educational achievement is affected by parental SES, 

Indigenous status, home resources and variables designed to measure social capital. To 

answer research question 1, linear regression models are constructed at the student level, and 

then the school level. The outcome variable, students’ Year 4 reading achievement, is 
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modelled by the key predictor variables as listed above. After establishing the association 

between parental education and students’ educational achievement, to answer research 

question 2, the model is re-run using a series of multi-level models to compare the effect of 

both student and school variables on students’ Year 4 educational achievement. To answer 

question 3, a further set of models are run to establish whether the relationship between 

student predictors and achievement is moderated by variables at the school level.  

4.3.3 NAPLAN study component (research questions 3 and 4) 

In Chapter 7, I conduct analyses to answer the third and fourth research questions. In 

line with the hypothesis that colonisation processes have resulted in spatial concentrations of 

disadvantage particularly for Indigenous people, I adopt a research strategy analysing spatial 

disadvantage. To investigate the nature of education inequality experienced by Indigenous 

people, I compare low SES areas with high and low concentrations of (young) Indigenous 

people. To answer research question 4, I construct a series of hierarchical linear regression 

models at the school and area levels. In the first model, the key outcome variable is Year 5 

combined school reading and numeracy achievement. As well as clustering at the area level, a 

key predictor of educational achievement is the concentration of Indigenous students within 

schools. Control variables at the school level include school SES, size and sector. Control 

variables at the area level include area SES, state and geographic location. Included in the 

study is an analysis of the level of unexplained variance attributable to respective school and 

area factors, thus taking the nested nature of the data into account. As outlined above, 

because of the limitations of data sources and the disaggregation needed to undertake small 

area analyses of specific populations, the NAPLAN study component utilises different 

datasets from the PIRLS study component. However, as for the PIRLS study component, 

models in the NAPLAN study component are run to establish whether the relationship 

between school predictors and achievement is moderated by variables at the area level. 

4.3.4 Testing for statistical accuracy and reliability 

Additional analyses used to test for statistical accuracy and reliability in this thesis are 

given in Appendices 1, 3 and 4. 
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4.4. Summary 

In this chapter I have introduced the research questions analysed in this dissertation 

and I have discussed the characteristics of the sources used to address them. I have also 

outlined the procedures used to prepare the datasets for analysis, the analysis methods 

employed, and an overview of the analytical approach. My choice of datasets has in each case 

been justified according to their benefits and weaknesses against a set of underlying 

principles outlined in Section 4.1.3.  

While no dataset used in this research satisfies all the principles, the three data sets 

that best meet these principles are the 2011 PIRLS, the 2011 Census of Population and 

Housing and NAPLAN data produced by ACARA. The latter two datasets are combined and 

linked to form a single unique dataset in an original contribution to this area of research. The 

combined dataset also enables examination of Indigenous schooling from a spatial 

perspective. 
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5.  SEGREGATION, SOCIOECONOMIC STATUS AND 
SCHOOL COMPOSITION  

This chapter examines how spatial and historical factors have contributed to low 

average achievement and education inequality among Aboriginal and Torres Strait Islander 

students. I demonstrate how these factors have contributed to the current circumstances of 

Aboriginal people, through investigation of five aspects: historical trends in education 

attainment levels, residential segregation of Indigenous and non-Indigenous people, 

Indigenous people and the socioeconomic characteristics of low SES areas, the composition 

and segregation of schools, and case studies of two regions of Australia. These analyses are 

contextual and descriptive, and set the scene for investigation of the four research questions 

raised in Chapters 6 and 7 of this thesis. 

5.1 Historical trends in educational attainment levels  

To investigate historical trends in the education levels of Indigenous and non-

Indigenous people, I analyse patterns of educational attainment of different birth cohorts 

using the 2011 Population Census. Only data from this Census is examined because 

Indigenous identification in Australia has changed dramatically over time (Gray, 2004). 

Changes in Indigenous identification reflect many factors, including changes in the ways 

different sources have collected information on Aboriginal and Torres Strait Islander status, 

changing fertility and mortality rates, and changing propensity to identify as of Aboriginal or 

Torres Strait Islander status in surveys and administrative data (ABS, 2013b; Ross, 1999). 

Analysing statistics over more than one collection may result in measurement merely of a 

‘denominator shift’ (ABS, 2013b, p. 8) in the people identifying as Indigenous, rather than 

changes in the outcome variable of interest. Measuring educational attainment within a single 

Census controls for this effect, although it is likely to impact on the quality of the data in 

other ways, as the data may be underrepresenting older age cohorts because of increasing 

mortality, as well as differing levels of non-response by age. However, the data can still be 

taken as the best snapshot of past and present levels of attainment for the whole population. 

Figure 5.1 shows the percentage of people in each year of birth with low levels of 

education from the 2011 Census, examining only those who are no longer school students, 

that is, all people aged 15 and over who are not in school. In the graph, low educational 

attainment is defined as including those who did not complete secondary school, and/or 

completed only a vocational education and training (VET) Certificate Level 1 or 2. The data 
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are given for the Indigenous and non-Indigenous populations respectively. Low levels of 

education are the focus of this analysis as they most closely reflect progression through the 

schooling system. Rising levels of education (i.e. a decrease in the proportion of those with 

low levels of education) are evident for both groups. or those born in 1921, both Indigenous 

and non-Indigenous people have mostly low levels of education although there is a gap of 25 

percentage points between these groups (95  and 70  respectively). or those born in 1951, 

Indigenous people still have mostly low levels of education (69 ); but for non-Indigenous 

people the percentage has fallen to 1 , and the gap between the two groups is 2  percentage 

points. or those born in 1991, 9  of Indigenous people have low levels of education 

compared with 1  of non-Indigenous people, representing a gap of 1 percentage points 

between the two groups.  

 

Figure 5.1   Indigenous and non-Indigenous Australians: Percentage with low levels of 
education of all people in each birth cohort, Australia 
Source: Author’s calculations using 2011 Population Census 

In summary, over a period of about 70 years, there has been a decline in the proportion of 

those with low levels of education among both Indigenous and non-Indigenous cohorts, but 

this decline is less marked for Indigenous people and the gap between groups has increased 

over time. Indeed, while some of the variation can be explained by differing educational 
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opportunities and norms affecting both groups over time, the gap between Indigenous and 

non-Indigenous Australians has actually grown since the mid-1970s and suggests that further 

systemic issues are contributing to the plateauing of Indigenous achievement levels in more 

recent years. 

Enlightenment of this information is provided in Figure 5.2, which gives the same 

data, but only for those living in the areas classified as the most disadvantaged. The 

socioeconomic status of locations can be examined using the ABS SEIFA IRSD, which 

classifies geographic areas across Australia according to a range of economic and social 

conditions affecting the people and households within those areas (see Chapter 4 for more 

information). A decile score between one and ten is recorded, with a low score indicating 

greater levels of disadvantage, and a high score indicating greater levels of advantage. The 

graph compares Indigenous and non-Indigenous people with low education living in the 

lowest three decile areas, to show the relativities of educational attainment and school 

progression across these groups, noting that it is only possible to show the current locational 

circumstances of people, and not where they may have lived in the past.  

As in Figure 5.1, both Indigenous and non-Indigenous people born in 1921 in low 

SES areas, have mostly low levels of education (94% and 77% respectively). However, by 

1951, the proportion of Indigenous people in low SES areas with low levels of education 

remains much more pronounced than for non-Indigenous people in these areas (75% versus 

54%). For the most recent cohort (1991) the percentage of Indigenous people with low levels 

of education in low SES areas is more than double that of non-Indigenous people in these 

areas (57% versus 27%). In addition, the rate of decrease is much lower overall for 

Indigenous people, with a plateau effect evident from the early 1970s onwards. 

Thus, despite the low SES of the areas within which both groups live, the proportion 

of Indigenous Australians with low levels of education indicates that Indigenous people have 

considerably poorer education outcomes than others living in low SES areas. This lends 

support to the hypothesis of disadvantage through colonisation. 
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Figure 5.2   Indigenous and non-Indigenous Australians in low SES areas: Percentage with 
low levels of education of all people in each birth cohort, Australia 

Source: Author’s calculations using 2011 Population Census 

5.2 Residential segregation of Indigenous and non-Indigenous people 

The legacy of colonialism in Australia has been important in shaping social and 

educational policy on the one hand, and the opportunities and experiences that Indigenous 

Australians have had on the other. Structural inequalities are apparent, among other aspects, 

in the distribution and clustering of the Indigenous population across Australia. To analyse 

residential (area level) segregation, I use the dissimilarity index to investigate the extent to 

which the Indigenous and the non-Indigenous populations are separated from each other. The 

analysis focuses on a comparison of segregation of areas designated as urban centres in the 

states of NSW, Queensland and South Australia, together with greater capital city areas in all 

states and territories, based on the 2011 Census. Segregation indexes have been constructed 

using A RIN datasets. There are several ways to measure segregation (see Massey & 

enton, 19 ), each focussing on different aspects. The index used in this section is the 

dissimilarity index, which is a measure of the evenness with which two mutually exclusive 

groups (in this case, Indigenous and non-Indigenous people) are distributed in smaller 

geographic areas within larger areas. A RIN has the capacity to identify areas within the 

geographic structure, and the si e of the Indigenous and non-Indigenous populations within 

smaller and larger areas. It also has the capacity to calculate dissimilarity indexes across these 
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areas. Using SA1s as the smallest areas for which data are readily available from the Census, 

and greater capital city areas and SA2s and SA3s for larger urban centres, the dissimilarity 

index measures to what degree the proportion of Indigenous and non-Indigenous people 

would need to change locations to be the same across each capital city area and urban centre. 

The dissimilarity index is a scale ranging from zero to one, with values closer to one 

indicating greater levels of residential segregation, and values closer to zero indicating lower 

levels of segregation. This information is shown in Table 5.1. 

Table 5.1   Residential segregation in capital cities and selected urban centres and regional 
localities, Australia, 2011 

 
 
 
AREA 

 
 

No. of 
SA1s 

 
 

Indigenous 
population 

 
Non-Indigenous 

population 

% 
Indigenous 
people in 

area 

 
 

Dissimilarity 
index 

Greater capital city areas      
Greater Melbourne area 9 58 17 765 3 791 872 0.5 0.641 
Greater Sydney area 10 845 54 350 4 105 841 1.3 0.534 
Greater Perth area 4094 27 091 1 610 190 1.7 0.486 
Greater Adelaide area 3018 15 552 1 162 550 1.3 0.473 
Greater Brisbane area 5120 41 832 1 931 756 2.1 0.409 
Canberra/ACT surrounds 918 5148 337 469 1.5 0.394 
Greater Hobart area 587 6865 196 214 3.4 0.385 
Greater Darwin area 268 11 130 97 244 10.3 0.330 
NSW      
Moree 25 1881 5666 24.9 0.463 
Albury 155 1291 53 561 2.4 0.425 
Southern Highlands 127 869 41 748 2.0 0.415 
Taree 60 1647 17 578 8.6 0.407 
Wagga Wagga 250 3750 82 218 4.4 0.406 
Wollongong 293 2135 113 309 1.8 0.368 
Armidale 97 2329 31 833 6.8 0.359 
Orange 150 2499 49 494 4.8 0.358 
Griffith 45 839 15 833 5.0 0.344 
Tamworth-Gunnedah 210 6982 66 332 9.5 0.353 
Goulburn - Yass  193 1813 62 742 2.8 0.339 
Bathurst 118 1859 39 782 4.5 0.333 
Dubbo 187 9411 54 609 14.7 0.333 
Newcastle 397 4270 144 724 2.9 0.311 
Grafton 51 1406 16 228 8.0 0.296 
Coffs Harbour 237 3249 74 946 4.2 0.291 
Batemans Bay 22 441 6606 6.3 0.289 
Nowra 46 1562 15 090 9.4 0.282 
Lismore 40 711 14 209 4.8 0.272 
Muswellbrook 36 715 10 424 6.4 0.260 
Lithgow - Mudgee 125 1876 39 638 4.5 0.259 
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Table 5.1, continued   Residential segregation in capital cities and selected urban centres 
and regional localities, Australia, 2011 

 
 
 
AREA 

 
 

No. of 
SA1s 

 
 

Indigenous 
population 

 
 

Non-Indigenous 
population 

% 
Indigenous 
people in 

area 

 
 

Dissimilarity 
index 

Singleton 43 669 14 833 4.3 0.257 
Parkes 29 824 9513 8.0 0.227 
Broken Hill 52 1413 16 022 8.1 0.206 
Queensland      
Kingaroy region (south) 14 46 3482 1.3 0.541 
Cairns 293 5968 96 202 5.8 0.426 
Sunshine Coast 795 4554 289 335 1.5 0.402 
Gold Coast 1219 6398 470 163 1.3 0.379 
Townsville 448 10 663 153 104 6.5 0.356 
Ipswich 730 10 064 258 234 3.8 0.321 
Toowoomba 365 4745 129 378 3.5 0.333 
Rockhampton 293 5968 96 202 5.8 0.313 
Bundaberg 223 2859 77 739 3.5 0.305 
Maryborough 119 1595 38 877 3.9 0.300 
Mackay  286 4991 100 966 4.7 0.299 
Hervey Bay 131 1823 489 07 3.6 0.266 
Mount Isa 51 3068 14 709 17.3 0.223 
Gladstone 17 252 5269 4.6 0.171 
South Australia      
Yorke Peninsula (north) 21 333 6527 4.9 0.528 
Port Lincoln 42 817 13 837 5.6 0.405 
Victor Harbour 30 165 12 453 1.3 0.389 
Mount Gambier 66 590 26 340 2.2 0.380 
Port Pirie 44 443 13 095 3.3 0.371 
Whyalla 60 941 19 870 4.5 0.311 
Murray Bridge 41 893 14 992 5.6 0.280 
Port Augusta 37 2371 10 192 18.9 0.263 
Case study areas      
Moree region 18 931 4423 17.4 0.653 
Kingaroy region (north) 26 1858 7077 20.8 0.677 

Source:  Author’s calculations using 2011 Population Census; AURIN database 

The table shows areas of Australia, the size of the Indigenous and non-Indigenous 

population in these areas, the percentage of the Indigenous population and the dissimilarity 

index for each area. For capital cities, the dissimilarity index ranges from 0.330 in Darwin to 

0.641 in Melbourne. Outside of capital cities (represented by urban centres in New South 

Wales, Queensland and South Australia) the dissimilarity index ranges from 0.171 in 
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Gladstone (Queensland), to 0.541 in the southern region of Kingaroy (Queensland), 0.463 in 

Moree (NSW) and 0.405 in Port Lincoln (South Australia). 

The results indicate that the level of residential segregation as measured through the 

dissimilarity index is relatively high but also quite diverse across different areas. Biddle 

(2013) conducted a similar study of Statistical Urban Areas in Australia which is reported in 

the publication Residential segregation: Income and housing dimensions. He found that 

across all the areas he examined, the level of residential segregation in Australia for these 

areas was 0.529 in total. This suggests that just over half (52.9%) of Indigenous or non-

Indigenous people would need to move SA1s to achieve a completely even distribution, a 

level of residential segregation comparable with that of the African American and non-

African American population in the United States (Biddle, 2013a; Glaeser & Vigdor, 2012). 

Biddle (2013a) notes that the level of evenness with which the population is 

distributed does not necessarily relate to the concentration of the respective Indigenous 

population within the larger area. For example, the Indigenous population may be quite high 

in certain areas, such as in Dubbo (NSW) or Port Augusta (South Australia), but these areas 

have relatively low dissimilarity indexes (0.333 and 0.263 respectively). On the other hand, 

the population of Indigenous people is proportionately low in Sydney and Melbourne relative 

to their respective non-Indigenous populations, but these areas have high dissimilarity 

indexes (0.534 and 0.641 respectively). Indeed, Massey and Denton (1988) caution that the 

dissimilarity index can be affected by ‘random departures from evenness when the number of 

minority members is small compared to the number of areal units’ (p. 284). Nevertheless, the 

high level of residential segregation in Table 5.1, and the overall diversity of segregation 

across areas, suggest that historical factors have contributed to the spatial circumstances of 

Indigenous people as well as other factors such as household wealth, SES and the nature of 

land ownership. 

Further evidence of this is given by examining the dissimilarity indexes of the areas 

that form case studies in this chapter: Kingaroy region (north) and Moree region. Both these 

areas have dissimilarity indexes well above the norm (0.677 and 0.653, respectively, see 

Table 5.1) and it is suggested this is due to historical circumstances leading to the distribution 

of the Indigenous and non-Indigenous populations, and the interactions between Indigenous 

and non-Indigenous people in these areas.  
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5.3 Indigenous people and the socioeconomic characteristics of areas 

One of the major factors associated with high concentrations of the Indigenous 

population is poor socioeconomic outcomes (Biddle, 2013a, 2013b). In seeking to understand 

the larger effect of historical circumstances on the spatial disadvantage of the Indigenous 

population, in this section I examine the characteristics of the Indigenous and non-Indigenous 

populations by the SES of the areas in which they live. The SES of locations is again 

examined using the ABS SEIFA IRSD and the analysis restricted to the three lowest SEIFA 

decile areas in the states of NSW, Queensland and South Australia using ACARA data (see 

Chapter 7). It is possible to undertake a descriptive analysis of the 2011 Census by area to 

compare the characteristics of Indigenous and non-Indigenous people within low and high 

Indigenous population areas. A range of characteristics are identified in the literature as 

indicators of poverty and inequality (see Appendix 2, Table 1 for a list of variables and their 

definitions). This analysis investigates whether there is a link between Indigenous segregation 

(as measured by concentration of Indigenous young people in areas) and levels of 

disadvantage in response to the question: in low SES areas, are greater levels of Indigenous 

disadvantage associated with the percentage of Indigenous people in an area? As SES of area 

is being controlled for the data presented, SEIFA IRSD decile and SEIFA ranking are not 

included.  

The results are presented in Table 5.2. The table shows that in low and high 

Indigenous population areas, there is little differentiation in characteristics when considering 

the whole population in these areas. For example, the percentage of welfare dependent 

families of all families in high Indigenous population areas (14.9%) is only slightly higher 

than the percentage of welfare dependent families in low Indigenous population areas 

(13.5%). Similarly, the Gini coefficient, representing income inequality, is the same (0.3) 

across both high and low Indigenous population areas. The equivalised disposable income is 

the total net income of a household estimated to be available for spending or saving, divided 

by the number of adult household members. The figure for households in high Indigenous 

population areas is actually higher than in low Indigenous population areas: $567.40 versus 

$527.70 respectively. On the other hand, where Indigenous people within areas can be 

separately identified and represented in the indicators, there are clear differences in statistics 

across areas. For example, the proportion of Indigenous households with low cost rentals of 

all Indigenous households is 33.9% in high Indigenous areas and only 16.2% in low 

Indigenous areas. Similarly, Indigenous households with no internet connection comprise 
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43.0% of all Indigenous households in high Indigenous population areas and 29.5% in low 

Indigenous population areas. These statistics give proportions of the relevant groups and are, 

therefore, not simply a function of the distribution of the population in these areas. The data 

suggest that the disadvantage of Indigenous people is both greater in high Indigenous 

population areas than in low Indigenous population areas, and also greater than for other 

people in high Indigenous population areas.  

Table 5.2   High and low Indigenous population areas: Selected indicators, NSW, Queensland 
and South Australia, 2011 

INDICATORS 
High Indigenous 
population areas 

Low Indigenous 
population areas 

All high/low 
Indigenous 

population areas 
 % Indigenous persons of all persons in area 11.2 3.1 7.1 
% Indigenous persons aged 0-15 of all 
persons aged 0-15 19.4 6.1 12.7 
Income/welfare    
Median equivalised household income $567.40 $527.70 $547.50 
Poverty rate 14.4 15.4 14.9 
Gini coefficient 0.3 0.3 0.3 
% with income difficulties accessing money 20.3 18.1 19.2 
% welfare dependent families with children 14.9 13.5 14.2 
Employment    
Mean unemployment rate in area 7.6 7.5 7.5 
Mean youth unemployment rate in area 14.9 15.0 15.0 
Education    
% people with low education of all people in 
area 45.5 45.6 45.5 
% Indigenous people with low education of all 
Indigenous people in area 61.0 56.1 58.6 
Housing    
% households with low cost rentals of all 
households 12.2 7.0 9.6 
% Indigenous households with low cost 
rentals of all Indigenous households 33.9 16.2 25.1 
Households/household resources    
% one parent families of all families with 
children 31.4 30.5 31.0 
% Indigenous one parent families of all 
Indigenous families with children 54.8 48.7 51.8 
Number of persons per household 2.5 2.5 2.5 
Number of persons per Indigenous household 3.1 3.2 3.3 
% households of all households with no 
internet connection 31.2 29.0 30.1 
% Indigenous households of all Indigenous 
households with no internet connection 43.0 29.5 36.3 

Source:  Author’s calculations using 2011 Population Census and National Centre for Social and Economic 
Modelling (NATSEM) data; OECD synthetic estimates; 2011 NAPLAN merged dataset 
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The indicators of relative poverty in this section are relatively crude and are not 

comprehensive. However, they are indicative of the links between concentrations of 

Indigenous people within areas and their socioeconomic circumstances and the greater 

likelihood that Indigenous people in these areas have higher levels of relative disadvantage.  

5.4 The composition and segregation of schools 

Most students attend schools close to where they live, so there is a relationship 

between residential segregation, the socioeconomic circumstances of areas, and the 

characteristics and demographics of the schools within areas (Biddle 2013a; Biddle & Heyes, 

2014). It is possible to examine the characteristics of areas and schools using information 

provided through ACARA (including students in the bottom quarter of socio-educational 

disadvantage, ICSEA score, the location of schools and the percentage of Indigenous students 

in each school) merged with data on the SES of areas for NSW, Queensland and South 

Australia.  The SEIFA IRSD is again presented for locations and schools in these locations 

where relevant, including statistics of low SES areas with high and low Indigenous 

populations compared with totals for NSW, Queensland and South Australia. Data are 

analysed and reported only for schools classified as primary or combined schools. 

The relationship between levels of Indigenous segregation and low school SES is 

depicted in Figure 5.3. The graph shows that there is a strong negative relationship between 

school socio-educational levels and levels of Indigenous enrolment in a school. For all 

schools in NSW, Queensland and South Australia, there is a trend towards higher percentages 

of Indigenous enrolment in schools having higher levels of disadvantage, as measured by the 

percentage of students in each school in the bottom socio-educational quarter. The graph also 

compares school enrolments in low SES areas with high and low levels of Indigenous 

population. Generally, there are higher concentrations of Indigenous enrolment and higher 

levels of disadvantage in schools in high Indigenous population areas, confirming a 

relationship between area and school segregation, and low school SES.  
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Figure 5.3   Mean Indigenous enrolments in primary/combined schools by level of area 
segregation and school disadvantage, NSW, Queensland and South Australia, 2011 
Source: Author’s calculations using 2011 ACARA data of NSW, Queensland and South Australian schools; 2011 
NAPLAN merged dataset 

Another dimension of segregation is exposure. Exposure to either majority or 

minority group members is the potential degree of contact or interaction that individuals in 

these groups are likely to have with members of (an)other group(s) (Massey & Denton,1988). 

Measures of exposure can be used to examine the level of segregation that students have in 

schools, together with other characteristics such as low SES. These measures are important as 

they are indicators of the characteristics of segregation, including poverty and economic 

disadvantage (Orfield & Lee, 2005; Wilson, 1987), development of negative stereotypes 

(Biddle, 2013a; Anderson, 2010), and social and spatial immobility (Sharkey, 2008). 

Although segregation can also generate positive opportunities (Bolt et al., 1998), in the 

school context it is known that student achievement levels are on average higher, the more 

they interact with higher SES peers (Perry & McConney, 2010; Andersen & Jæger, 2015) and 

have positive peer influences at school (Orfield & Lee, 2005; Rumberger, 2003).  

As student level ACARA data were not made available, aggregate student estimates 

based on enrolment numbers and percentages of Indigenous enrolments have been calculated 

from school level statistics across NSW, Queensland and South Australia. Table 5.3 gives 
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data on the general levels of exposure that Indigenous and non-Indigenous students have with 

other Indigenous and non-Indigenous students, respectively, at school. The table shows that 

almost a quarter of non-Indigenous students attend a school in which there are no Indigenous 

students, and almost two-thirds of non-Indigenous students attend a school where there are 

3% or fewer Indigenous students. In contrast, while Indigenous students are more likely to 

attend racially diverse schools than their non-Indigenous counterparts, almost a quarter of 

Indigenous students are attending school settings in which 30% or more of their peers are 

also Indigenous. From the available information on the number of enrolments for schools in 

NSW, Queensland and South Australia, Indigenous students comprise 2.6% of total school 

enrolments. Thus, there are disproportionate numbers of Indigenous students attending 

Indigenous segregated schools relative to overall enrolment numbers. 

Table 5.3   Students in schools by level of school racial segregation: NSW, Queensland and 
South Australia, 2011 

% INDIGENOUS ENROLMENTS IN EACH SCHOOL Indigenous students 
Non-Indigenous 

students 
 % % 
0% 0 22.8 
1% 4.0 21.1 
2-3% 9.9 21.5 
4-10% 29.8 24.7 
11-20% 21.6 7.0 
21-30% 10.4 1.8 
31-40% 5.7 0.6 
41-50% 4.2 0.3 
51-100% 14.4 0.2 
Total (%) 100.0 100.0 
Total (number of students) 73 800 1 367 832 

Source:  Author’s calculations using 2011 ACARA data of NSW, Queensland and South Australian schools 

To demonstrate that racially segregated schools are likely to be linked to other 

characteristics such as low SES, Table 5.4 presents data on the exposure that Indigenous and 

non-Indigenous students have with students at their school who are in the bottom socio-

educational quarter of all students. The table shows that over half of non-Indigenous students 

attended a school in which a third or fewer of their peers are in the lowest socio-educational 

category. In contrast, 84.6% of Indigenous students attend schools in which at least 20% of 

their peers are in the bottom socio-educational quarter, and almost a third of Indigenous 

students attend schools in which 50% or more of their peers are in the bottom socio-

educational quarter. These findings are consistent with previous research giving evidence of 
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the relationship between levels of racial segregation and low SES in schools (Biddle & 

Heyes, 2014; Orfield & Lee, 2005; Johnson, 2014; Massey, 1990). 

Table 5.4   Students in schools by level of school socio-educational disadvantage: NSW, 
Queensland and South Australia, 2011 

% ENROLMENTS IN BOTTOM SEA QUARTER IN 
EACH SCHOOL Indigenous students 

Non-Indigenous 
students 

 % % 
0% 0.2 2.1 
1% 0.4 3.7 
2-3% 0.6 6.4 
4-10% 3.6 17.4 
11-20% 10.6 23.0 
21-30% 14.6 17.1 
31-40% 20.1 13.8 
41-50% 18.7 8.8 
51-100% 31.1 7.6 
Total (%) 100.0 100.0 
Total (number of students) 73 800 1 367 832 

Source:  Author’s calculations using 2011 ACARA data of NSW, Queensland and South Australian schools 

Differences in the distribution of characteristics of schools in low and high SES areas 

are also evident in an examination of average parental fees and the racial/socioeconomic 

composition of schools by area. In Australia, it is recognised that differences in the racial and 

socioeconomic composition of schools, across government and non-government sectors, are 

becoming increasingly pronounced. This is because of the history of government funding of 

private schools and the greater opportunities for middle- and high-income families to pay for 

their education and by implication, to attend private schools (Comber, 2014; Watson & Ryan, 

2010). 

Figure 5.4 shows that there is a relationship between the percentage of Indigenous 

enrolments in a school, the mean ICSEA score of schools, and the level of fees they charge 

per student. The higher the fees and ICSEA score, the less likely schools are to have a high 

percentage of Indigenous enrolments. Furthermore, there is an inverse relationship between 

the SES of the area and Indigenous enrolments. Schools in low SES areas are less likely to 

have high ICSEA scores and high parental fees, but more likely to have high percentages of 

Indigenous students. On the other hand, schools in high SES areas are more likely to have 

high ICSEA scores and high parental fees, but substantially less likely to have high 

percentages of Indigenous students. 
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Figure 5.4   Primary/combined schools in low, medium and high SES areas: School ICSEA 
scores, fees and Indigenous enrolments, NSW, Queensland and South Australia, 2011 
Source: Author’s calculations using 2011 ACARA data of NSW, Queensland and South Australian schools 

These relationships are even more evident by sector of school (Figure 5.5). Again, 

there is a relationship between school ICSEA and the percentage of Indigenous enrolments in 

each school; and an inverse relationship among low, medium and high SES areas and the 

percentage of Indigenous students in schools. In addition, there are greater mean percentages 

of Indigenous students in government schools in low, medium and high SES areas than in 

non-government schools in each of these areas, and by far the greatest mean proportion of 

Indigenous students in government schools in low SES areas. 
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Figure 5.5   Primary/combined schools in low, medium and high SES areas: School ICSEA and 
Indigenous enrolments by school sector, NSW, Queensland and South Australia, 2011 
Source: Author’s calculations using 2011 ACARA data of NSW, Queensland and South Australian schools 

5.5 Case studies 

This section examines two case studies that illuminate how Aboriginal people’s 

experiences are shaped by their historical circumstances, and the nature of ongoing 

challenges still affecting many Aboriginal communities today. Hunter (1999) states that 

‘Indigenous people’s living standards are both qualitatively and quantitatively different to 

that of other poor and rich Australians’ (p. 16). Similarly, Walter (2009) has stated: 

The domain of Aboriginality provides a framework for understanding both 
Aboriginal poverty, its intractability and why it remains so hard. It 
encompasses at its core the unequal power dynamics embedded in 
Indigenous/settler relations in Australia. These lived social relations create 
and sustain the discourses that divide Aboriginal people in a racially specific 
and stigmatizing way as explicitly ‘other’ and responsible for their own 
disadvantage, as well as ensuring that the choices available to individuals and 
communities to envisage and enact a different future remain circumscribed. 
(p. 12) 

I argue that historical factors hold consequences in terms of current Indigenous 

socioeconomic disadvantage and inequality. In this chapter critical historical thinking 

(Andrews & Burke, 2007; Lévesque, 2008; Salinas et al., 2012) is used to explore material 

about the communities of the Cherbourg and Moree regions. This thinking goes beyond a 
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simple rendition of dates and events in order to understand the nature and purpose of the 

historical narratives discussed. Implicitly, this gives opportunity to ‘include multiple 

perspectives and/or challenge traditional metanarratives’ (Salinas et al., 2012, p. 18). Further, 

I include a selection of statistical information which highlights how the historical 

perspectives relate to people’s current circumstances. As Andrews and Burke (2007) argue, in 

historical thinking, the presentation of data can be used to assist in examining how historical 

events and processes explain past change. Further, this thinking seeks to understand 

Aboriginal and Torres Strait Islander culture and world views through their own narratives 

and stories (Gillan et al., 2017; Rudd et al., 2013; Salinas et al., 2012). 

5.5.1 Cherbourg – Kingaroy region (north) 

Cherbourg is a relatively large Aboriginal community in the Kingaroy region of 

Queensland. It was established in the early 1900s when John Thompson of the Salvation 

Army negotiated 1,280 acres to be set aside for a mission station (State Library of 

Queensland, 2016). This land became the site for a railway instead and so a larger piece of 

land of approximately 7000 acres was set aside near the same area for the mission station. 

Originally known as Barambah, later the site was renamed to Cherbourg.  

The formation of the Cherbourg reserve coincided with the development of the 

Aboriginals Protection and Restriction of the Sale of Opium Act 1897 (Qld) and soon after 

the passing of the Act, it became a government settlement. The Queensland Act had wide-

ranging powers to designate Aboriginal people to live and work in certain areas. The area had 

become rich grazing land for sheep by the 1850s (State Library of Queensland, 2016), and 

Aboriginal people were quickly dispossessed of their land. Most became fringe-dwellers of 

the town of Murgon and neighbouring White areas. The Aboriginals Protection Act (Qld) 

became a convenient form of segregationist policy to control sexual contact, outbreaks of 

violence and the spread of other ‘vices,’ while at the same time providing a ready form of 

cheap labour (Sarra, 2008). In the case of Cherbourg, the Act also provided the means by 

which the government could acknowledge and play out the view that Aborigines were a 

‘dying race’ (Bambrick, 2003). In reality this meant Aboriginal people were restricted from 

maintaining their culture and community, as well as many of the other things necessary to 

dignify daily existence and family life. Cherbourg was on the country of the Wakka Wakka 

people (State Library of Queensland, 2016), but there were many groups of people brought to 

Cherbourg not only from neighbouring areas such as Kilkivan and Nanango, but from distant 

parts of Queensland, such as Dalby and even Cooktown (Bambrick, 2003). In field research 
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in 1934, the anthropologist Caroline Tennant-Kelly recorded that the population of 900 

people at Cherbourg represented 28 different Aboriginal groups (State Library of 

Queensland, 2016). Cherbourg was thus regarded by both Indigenous and non-Indigenous 

people as a ‘dumping ground’ (Bleakley, 1934 cited in Blake, 2001, p. xi), promoting friction 

and a sense of cultural loss for the Indigenous people within the reserve, and regarded as 

nothing more than an unwelcome presence and a ‘decided menace’ (Queensland Farmers 

Union cited in Blake, 2001, p. 161) by the non-Indigenous population.  

Initially, physical as well as social conditions at Cherbourg were abysmal. There was 

no housing, sanitation, education or medical facility and there was a very high death rate. 

Rations were provided in line with the view that the government was supplementing a 

hunting and gathering lifestyle but soon, reliance on bush food was no longer feasible 

(Bambrick, 2003). By the 1930s, over 90% of food came from rations, with small 

supplements from the reserve’s farming activities. Rations comprised one pound of flour per 

day, two to four ounces of sugar and meat bones. Because of the meagre food rations, 

untreated water and poor sanitation, malnutrition and infectious diseases such as typhoid 

were commonplace (Blake, 2001). 

The Industrial and Reformatory Schools Act 1865 (Qld) gave the government 

additional powers to place and raise Aboriginal children in state-controlled dormitories 

(Bambrick, 2003). The first girls’ and boys’ dormitories at Cherbourg (then Barambah) were 

built in 1909 and 1910, respectively (State Library of Queensland, 2016). Parents were 

separated from children and the dormitory system was underpinned by a system of under-

resourced repressive control. It is reported in the Human Rights Commission Bringing Them 

Home report (HREOC, 1997) that dormitories were subject to squalor, overcrowding, disease 

and extreme regulation. Schooling was to take place along ‘State school lines’ (Blake, 2001, 

p. 58) but school classrooms were hampered by a lack of teachers and overcrowded 

conditions. By 1916, over 100 children were being taught by a single teacher, and in the 

1920s and 30s, even though additional teachers were recruited, class sizes were still regularly 

between 60 and 90 students, or twice the size of state school classes. In any case, the 

objectives of the school were only to teach very basic literacy and numeracy, and most 

students schooled at Cherbourg only completed up to fourth grade after 8 years at the school 

(Blake, 2001). There was little opportunity to attend schools in the neighbouring town of 

Murgon, and the surrounding White population called for the removal of Aboriginal students 

who did try to attend (Bambrick, 2003; Sarra, 2008). At Cherbourg school, there was a heavy 

emphasis on the development of skills for manual work, and when children were considered 



120 
 

old enough (usually at the age of about 14) they were sent to work (Blake, 2001), with very 

poor pay and working conditions (Bambrick, 2003; Sarra, 2008). In many places of 

employment, girls were sexually abused and in 1934, government correspondence to the 

Deputy Premier reported that 95% of girls in employment were returning to the settlement 

‘about to have child, or who have had a child, the father of which [is] a white man’ (cited in 

Blake, 2001, p. 133). 

Cherbourg was one of many institutions where not only the employment and working 

conditions of, but also the payment of wages to, Indigenous workers were controlled under 

the Aboriginals Protection Act (Qld) and later equivalent legislation for a period of at least 85 

years (Senate Standing Committee on Legal and Constitutional Affairs, 2006). In regard to 

wages, employers were instructed to pay minimum wages of Indigenous workers to local 

protectors who in turn were instructed to deposit the funds in government bank accounts and 

only spend them on behalf of the workers in question. While the Queensland Government 

was required under the Act to keep relevant records of payments, at the time the monies were 

never paid either in full or in part to those who earned them. They were later placed in 

combined accounts and spent by the government for generic purposes (Anthony, 2013; 

Senate Standing Committee on Legal and Constitutional Affairs, 2006). These issues also 

applied to child endowment payments, pensions and other government allowances of 

Indigenous people. As an example, based on extensive research of departmental records in 

Queensland, Rosalind Kidd (2006) wrote the following about Cherbourg: 

According to the deputy director of Native Affairs endowment was used for 
radios and refrigerators for dormitories, and he anticipated spending it on 
playgrounds, recreation halls, parks and swimming pools; in 1951 Cabinet 
approved £2000 ($51,280) be used from the child endowment of Cherbourg 
mothers for construction of a child welfare clinic. In 1952 the director 
admitted reduced government grants placed missions in such a ‘desperate 
position’ they were using child endowment to feed and maintain inmates. (p. 
26) 

Although in 2002 the Queensland Government set aside millions of dollars to 

compensate Indigenous people for their lost wages, this only provided for ex gratia payments 

to living individual claimants, was not open to relatives, and had a limited time span for 

claims (Anthony, 2013). One relative of a Cherbourg resident wrote: 
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The families and next of kin of deceased Indigenous workers like my father 
Paul Meredith (now deceased) and my maternal grandparents Cecil and Dora 
Wilson (nee Watson) and my paternal grandparents Percy and Ettie Meredith 
(nee Sunflower) should be entitled to claim for wages owing to them, which 
were never paid, and which contributed to their living in poverty… The 
wages of my grandfather’s brother (my grand-uncle) James Meredith 
continued to be withheld for years after he was taken from Cherbourg 
mission and adopted to a white family. He never married and worked until he 
was quite old, meaning the government collected a life-time[’]s wages… 
(Meredith, 2006, n.p.) 

 After World War II, large numbers of Aboriginal people continued to be removed to 

Cherbourg. Over 500 documented removals of Aboriginal people were made by the 

government to Cherbourg in the three decades to 1971 (State Library of Queensland, 2016). 

Dormitories were also in place at Cherbourg until the 1970s (HREOC, 1997). From the 

1960s, the Catholic church developed a lasting relationship with the Cherbourg community 

and efforts were made to encourage more students to attend Catholic schools in the Murgon 

area (St Joseph’s Catholic Parish, 2018). 

Cherbourg and Cherbourg school in recent times 

Cherbourg became a self-governing Indigenous community in 1986, with a 

governance structure akin to a shire council (State Library of Queensland, 2016). In the 2011 

Census, the Indigenous population of Cherbourg and surrounding region numbered 1920 or 

almost 21% of the population of the area (Table 5.5). However, in reviewing the social and 

economic circumstances of the region, inequality and segregation issues are clearly 

discernible. The Kingaroy region within which Cherbourg is located has one of the highest 

residential segregation rates in Australia (see Table 5.1) and it is in the lowest SEIFA decile. 

Moreover, the socioeconomic circumstances of Indigenous residents are in stark contrast to 

those of non-Indigenous residents (Table 5.5).  
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Table 5.5   Selected area indicators: Kingaroy region (north), 2011 

INDICATOR 
Characteristics of 

area/people in area 
SEIFA IRSD (decile) 1 
Population size 9323 
 % Indigenous persons of all persons in area 20.6 
% Indigenous persons aged 0-15 of all persons aged 0-15 34.7 
Welfare  
% welfare dependent families with children 16.1 
Education  
% in area with low education 53.4 
% Indigenous in area with low education 62.9 
Housing  
% households in area in low cost rentals 11.9 
% Indigenous households in area in low cost rentals 61.1 
Households/household resources  
Number of persons per household 2.6 
Number of persons per Indigenous household 3.8 
% one parent families of all families with children 22.0 
% Indigenous one parent families of all Indigenous families with 
children 52.8 
% households in area with no internet connection 37.0 
% Indigenous households in area with no internet connection 62.1 

Source:  Author’s calculations using 2011 Population Census; AURIN database 

The systemic nature of the issues that the residents faced are also evident in the 

Cherbourg school, which is still in operation today. The school has an ICSEA score of 598 

compared with an average ICSEA score of 907 for the area (Figure 5.6). Cherbourg school 

and several other government schools have high Indigenous student populations, but the 

majority of schools in the Kingaroy area have very low Indigenous numbers, indicating high 

levels of social and racial segregation (Figure 5.6).  
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Figure 5.6   Primary/combined schools: School racial and socioeconomic profile, Kingaroy 
region (north), 2011 
Source: Author’s calculations using 2011 ACARA data of Kingaroy region (north) schools 

In 1998, the first Indigenous principal (Dr. Chris Sarra) was appointed at Cherbourg 

school (Sarra, 2012b). While tremendous change was achieved in a short time during his 

leadership, he and his wife Grace articulate how the history of Cherbourg has dominated and 

shaped its current circumstances: 

I explained to the children that our school would be a place where you could 
get power, that historically our people had been denied power… I further 
insisted the program should stare in the face some of the unpalatable 
challenges confronting Aboriginal communities, including policies of the 
past that had such a devastating effect on communities such as Cherbourg. I 
wanted our students to examine how this connected to contemporary 
dysfunctions … [that they] were the legacy of such historical policies, not the 
consequence of being Aboriginal. (C. Sarra, 2012a, p. 64 [author’s italics]) 

I would argue that, if we are unwilling to admit the reality of social 
structures, then we can neither understand nor explain their role. This is 
crucially important if one accepts the notion that we are born into social 
structures… [and] the social structure that Aboriginal Australians have 
endured is not simply to be described away… Here it is my firm conviction 
that a study of the history of the Cherbourg school enables one to understand 
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both its role in the denial of education to Aboriginal people and the purpose 
of that denial. (G. Sarra, 2008, pp. 113-14) 

5.5.2 Moree region 

The Moree region is home to the Gamilaroi Indigenous people, with a language group 

originally encompassing a large area including the towns of Quirindi, Tamworth, Narrabri, 

Walgett, Moree, Boggabilla, Lightning Ridge and Gunnedah (Howitt, 1904; Tindale, 1974). 

It is estimated that up to 12,000 Indigenous people lived in the region at the time of the first 

fleet and as late as the 1820s (Tamworth Regional Council, 2006). From the reports of the 

first exploration by Mitchell and Oxley to the region from the 1820s, Aboriginal people were 

present in prolific numbers (Orange City Council, 2012; Tamworth Regional Council, 2006), 

with at least 7000 people in the Moree/Narrabri area when Europeans commenced 

exploration (O’Rourke, 1997). There is little confirmed oral or written historical evidence, 

but from the time of European settlement or even earlier, there was a decimation of the 

Indigenous population due to diseases including smallpox, tuberculosis and venereal disease 

(Harris, 2003; Tamworth Regional Council, 2006). The other two significant influences 

contributing to dramatic population declines were resource loss and conflicts through 

violence with colonists, all three of which one set of commentators refers to below: 

It is a sad reflection on our history that as settlement expanded, the Kamilaroi 
people dwindled. The killings played a part in this, but were not nearly as 
important a factor as the diseases which the settlers brought with them. It is 
estimated that a smallpox pandemic from 1830 to 1832 killed one third of the 
native population of inland New South Wales. Other introduced diseases 
such as tuberculosis, measles and venereal disease, combined with the effects 
of alcohol abuse added to take their added toll. Perhaps above all else, 
however, the Aboriginal people suffered from the environmental impact of 
white settlement. (Newman & Green, 1998 cited in Tamworth Regional 
Council, 2006, p. 6) 

In terms of violent encounters, some of the best-documented accounts are recorded 

around the Moree region, including the Waterloo Creek massacre which took place south-

west of Moree in 1838, as well as the Myall Creek massacre which took place east of Moree 

in the same year. The killings at Waterloo Creek have been described by Harris (2003) as ‘an 

extended campaign designed to break the will of the Gamilaroi people’ (p. 86). As a reprisal 

for the spearing of sheep and cattle, and the death of a young White boy at Terry Hie Hie 

station (Moree Plains Shire Council, 2009), the Waterloo massacre involved the killing of up 

to 300 Aboriginal people by troopers and stockmen (Milliss, 1992). The Myall Creek 
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massacre was one of the few massacres of Aboriginal people for which White men were 

hanged for their actions (Creative Spirits, 2018). Twelve armed stockmen (previously 

convicts) attacked an encampment of 28 unarmed Aboriginal men, women and children, 

allegedly as a reprisal for stock-theft (Hughes, 1987). After binding them together with rope, 

people in the group were slashed with cutlasses and shot while others were beheaded. The 

following day their corpses were burned. One witness from the group provided an account of 

the events to police in Sydney and after a trial, seven of the group were hanged but the 

remainder were not subject to trial and went free (Elder, 2003; Milliss, 1992). 

While most conflict and violent encounters had ceased by the late 1850s, Aboriginal 

people had largely become dispossessed of their land and thereafter entered periods of 

employment as station hands, drovers, stockmen, shepherds and domestic servants, living in 

semi-permanent campsites on or near stations. Employment was seasonal and only a small 

proportion of people could be employed, so rations of food and clothing were supplied 

through the stations, supplemented where possible by bush food. Later, the Aboriginal 

Protectorate took over this function (Milliss, 1992; Moree Plains Shire Council, 2009). In the 

Moree region, reserves or stations (depending on the type of manager appointed) were 

established at Terry Hie Hie, Euraba, Moree and Boggabilla in the late 1800s, and Toomelah 

in 1925 (Long, 1970). At first, most Aboriginal people were moved into settlements from 

around the area and employment was relatively plentiful (Moree Plains Shire Council, 2009).  

With the passing of the Aborigines Protection Act, 1909 (NSW), as with similar 

developments in other states, the New South Wales government gained wide-ranging powers 

to forcibly remove as well as confine people to certain locations. During this period, most of 

the above reserves each contained between 200 and 400 people (Long, 1970). Over time, 

enforcement conditions under the Act were altered, stations and reserves were closed and/or 

consolidated, and people were sent to different camps within the area (Moree Plains Shire 

Council, 2009). This was formalised in the 1940s and 1950s with a change in policy to 

assimilation through which people had more freedom to move between reserves or to be 

housed on town lots; however, there was pressure from White landowners to segregate 

Aboriginal people and most lived in the ‘top,’ ‘middle’ or ‘lower’ camps outside town limits 

(Moree Plains Shire Council, 2009). In Toomelah, on the other hand, a manager stayed on the 

reserve till the late 1970s (Human Rights Australia, 1988) and conditions remained very 

restrictive for most of this time. 

Segregation and poor resourcing of facilities for Aboriginal people continued in and 

around Moree into the 1960s. In towns including Moree, Aboriginal people were routinely 
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barred from clubs, movie theatres, cafes and swimming pools and were refused service in 

shops. Reminiscent of the freedom rides in the United States, a group of students from 

Sydney University, led by Charles Perkins, organised to hire a bus and travel to Moree, 

Walgett, Boggabilla and Tenterfield among other places, to point out the discriminatory 

practices existing between Aboriginal and White residents (Curthoys, 2002; National 

Museum of Australia, 2009). Demonstrations were carried out in each of these towns, 

including outside the Moree Swimming Pool (National Museum of Australia, 2009; Perkins, 

1975). On the day of the Moree protest, a group of demonstrators and children were 

permitted to enter and swim in the pool, but the following day, the ban was re-enforced. The 

protestors heard of this and returned to Moree where they encountered an angry and violent 

local crowd who spat on the group and threw eggs and tomatoes (National Museum of 

Australia, 2009; Perkins, 1975). The encounter gained substantial media coverage and the 

mayor eventually agreed to lift the ban. 

Not as well-known, but perhaps not unexpectedly, was the segregation in schools 

around the Moree region. The official NSW policy from the 1880s was to build separate 

schools for Aboriginal children (Parbury, 1999), many of these being on the reservations to 

which Aboriginal people were confined. At the height of this policy’s enforcement, there 

were 50 separate Aboriginal schools operating in NSW (Biddle and Heyes, 2014) including 

Toomelah Aboriginal school in the Moree region, and the Moree Aboriginal school 

established at the Moree ‘top camp’ (Cadzow, 2007, p. 17). Most Aboriginal schools were 

poorly resourced and had a simplified syllabus that emphasised training for manual 

employment (Fletcher, 1989a). Furthermore, students were taught by unqualified staff 

(Biddle & Heyes, 2014). There are several recorded instances of Aboriginal families in the 

Moree region appealing to the education authorities for their children to be allowed to attend 

the local public schools but the ‘Clean, Clad and Courteous’ policy meant that children could 

be rejected from school if they did not meet the standards imposed at the school (Fletcher, 

1989a). For example, one parent of an Aboriginal child who had been rejected from attending 

the Bellata school near Moree wrote: 

For the past year my child has been deprived of education and the only 
reason is that she is the offspring of coloured parents. I am a taxpayer and an 
elector, so therefore I am assisting to carry the burden of education for the 
children of NSW… I am perfectly justified in asking that the same facilities 
of education will be extended to my child… (Bellata School files, cited in 
Fletcher, 1989b, pp. 116–117) 
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In neighbouring Toomelah, children could be separated from their families entirely if, 

for example, they did not come to school with clean hair. One Toomelah resident recalls that 

a friend was taken by ‘the welfare’ for such an offence and was: 

… sent away to a home somewhere. That was the last we ever saw of him. 
Sometimes this happened to whole families. (Douglas McGrady, cited in 
Human Rights Australia, 1988, p. 3) 

Moree region in recent times 

In the 2011 Census, the Indigenous population of Moree region numbered 5357, or 

almost 18% of the population of the area (Table 5.6). The Moree region has a very high 

residential segregation rate (see Table 5.1) and it is in the third lowest SEIFA decile for 

Australia. As for Cherbourg residents, the socioeconomic circumstances of Indigenous 

residents in Moree are, on average, in stark contrast to non-Indigenous residents (Table 5.6). 

Social and racial segregation is evident in the schools of the Moree region where, although 

28% of young people are Indigenous, almost half the schools in the region have no, or few, 

Indigenous enrolments (Figure 5.7). 

 
Figure 5.7   Primary/combined schools: School racial and socioeconomic profile, Moree 
region, 2011 
Source: Author’s calculations using 2011 ACARA data of Moree region schools 
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Table 5.6   Selected area indicators: Moree region, 2011 

INDICATOR 
Characteristics of 

area/people in area 
SEIFA IRSD (decile) 3 
Population size 5357 
% Indigenous persons of all persons in area 17.5 
% Indigenous persons aged 0-15 of all persons aged 0-15 27.5 
Welfare  
% welfare dependent families with children 14.0 
Education  
% in area with low education 47.8 
% Indigenous in area with low education 75.2 
Housing  
% households in area in low cost rentals 9.1 
% Indigenous households in area in low cost rentals 47.8 
Households/household resources  
Number of persons per household 2.7 
Number of persons per Indigenous household 3.7 
% one parent families of all families with children 16.7 
% Indigenous one parent families of all Indigenous families with 
children 43.0 
% households in area with no internet connection 30.3 
% Indigenous households in area with no internet connection 54.3 

Source:  Author’s calculations using 2011 Population Census; AURIN database 

5.6 Summary 

In this chapter, I have provided empirical descriptive evidence supporting the impact of 

historical factors on the current social, structural and spatial characteristics of Indigenous 

people and students. These arguments have been demonstrated through investigation of five 

aspects. 

To analyse historical trends in the education attainment levels of Indigenous and non-

Indigenous people, I examined patterns of educational attainment of different birth cohorts 

using the 2011 Population Census. The analysis showed that across generations, greater 

proportions of Indigenous people have low levels of education than their non-Indigenous 

counterparts of the same ages. As well as this, keeping the low SES of the areas constant for 

both Indigenous and non-Indigenous people, Indigenous people have considerably lower 

levels of educational attainment than others living in low SES areas, lending support to the 

hypothesis of disadvantage through colonisation. 

To analyse the residential segregation of Indigenous and non-Indigenous people, I 

used the dissimilarity index to investigate the extent to which the Indigenous and non-
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Indigenous populations are separated from each other. The results showed that levels of 

residential segregation are relatively high and diverse across different areas, and approximate 

Biddle’s findings that levels of Indigenous and non-Indigenous residential segregation are 

comparable with those of the African American and non-African American populations in the 

United States.  

To analyse Indigenous people and the socioeconomic characteristics of low SES 

areas, I used ABS data for the three lowest SEIFA decile areas in the states of NSW, 

Queensland and South Australia. Comparing areas with high and low Indigenous populations, 

and using a range of selected indicators, I found that greater proportions of Indigenous people 

and households within these areas are disadvantaged than others in the same areas. 

To analyse the composition and segregation of schools, I used ABS and ACARA data 

on areas and schools, including statistics of low SES areas with high and low Indigenous 

populations for the three states of NSW, Queensland and South Australia. Generally, there 

are higher concentrations of Indigenous enrolment and higher levels of disadvantage in 

schools, particularly in high Indigenous population areas, confirming a relationship between 

area and school segregation. There are also disproportionate numbers of Indigenous students 

attending Indigenous segregated schools relative to overall enrolment numbers, and 

disproportionate numbers of Indigenous students with high proportions of their school peers 

from low socio-educational backgrounds. In addition, differences in the distribution of 

characteristics of schools in low and high SES areas are evident in examining average 

parental fees, school sector and the racial and socioeconomic composition of schools by area. 

Finally, I carried out two case studies examining historical reports and policy 

documents, as well as current statistics, for two areas and schools. These analyses provide 

evidence that Aboriginal people’s experiences are shaped by their historical circumstances, 

and that ongoing challenges are still affecting these Aboriginal communities today. 
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6.  HOME AND SCHOOL INFLUENCES ON INDIGENOUS 
EDUCATIONAL ACHIEVEMENT  

This chapter investigates the influence of home and school variables on achievement 

gaps between Indigenous and non-Indigenous students in Australia. First, I analyse the 

association between individual student level variables, including parental SES and scholarly 

culture, and children’s levels of educational achievement. Second, I analyse the association 

between school effects, including compositional effects as well as social capital, on children’s 

educational achievement. Third, I examine the effect of school level variables on the 

relationship between individual characteristics and the levels of educational achievement of 

Indigenous and non-Indigenous students. The research questions addressed in this chapter 

are: 

1. What is the effect of student characteristics on Indigenous and non-Indigenous 
children’s primary school achievement in Australia? 

2. Do levels of Indigenous and non-Indigenous primary school achievement differ 
according to school SES and other factors at the school level, when controlling for 
student level characteristics? 

3. How do school effects moderate the effects of student characteristics on 
Indigenous and non-Indigenous students’ primary school achievement? 

6.1 Precis of research issues addressed in this chapter 

This chapter examines student and school characteristics influencing reading literacy 

among primary school students. Previous research suggests that there is substantial variation 

in children’s achievement according to aspects of their home and school environment. For 

example, research has focussed on the effects of family background on schooling outcomes 

(Buckingham et al., 2013; Chiu & Khoo, 2005; Mayo & Siraj, 2015; Sirin, 2005), and the 

indirect effects of associated factors such as single parenthood and family size (Brady, 2006; 

Downey, 1995). Stemming from the work of Bourdieu (1973, 1977, 1986) and Coleman 

(1987, 1988, 1990), much research has focussed on forms of cultural and social capital and 

how these differentially affect students with lower or higher levels of SES. Some studies have 

gone further to examine how family and school contexts are interrelated to affect educational 

outcomes (Dufur, Parcel, & Troutman, 2013; Condron, 2009). More generally it is known 

that family resources are critical to children’s capacity to do well in school, and to attend 

schools in which they can benefit from schooling (Considine & Zappala, 2002; Duncan & 

Brooks-Gunn, 2000; Sirin, 2005; Song et al., 2014). 



132 
 

There are many other common themes across the research explaining why education 

achievement levels are unequally distributed for the Indigenous population, and not all are 

investigated in this chapter. I argue that the association between race and SES must first be 

considered in relation to Australian Indigenous people, because their schooling opportunities 

and outcomes are closely connected to the spatial separation, marginalisation and poverty 

arising out of their historical circumstances (Walter, 2009). In light of this association, this 

chapter examines parental SES, school socioeconomic composition, home and school 

resources, and issues of social and cultural capital in an attempt to identify the most important 

factors at play in Indigenous students’ schooling achievement. 

6.2 Research method 

6.2.1  Research design and data source  

For this study component, I analyse data from the 2011 PIRLS. The PIRLS was 

selected because it substantially oversampled Indigenous students and the sample was 

representative of Indigenous students at the national level (Thomson et al., 2012). 

Consequently, the sample of Indigenous students is large enough to meet analytical needs for 

comparison between Indigenous and non-Indigenous students. Compared to other sources, 

PIRLS also included the best range of variables to answer the first two research questions. To 

take account of survey non-response, some survey data at both the student and school levels 

were imputed; however, 97 records that were largely incomplete were deleted at the student 

level (see Chapter 4 for more details of PIRLS and the methods used to take account of non-

response). After the deletion and imputation practices were applied, the final analytical 

sample included 664 Indigenous students and 5365 non-Indigenous students (a total of 6029 

students) attending 280 schools throughout Australia. All statistics in this chapter are sourced 

from PIRLS, are the author’s calculations, and comprise weighted data unless otherwise 

stated. 

The 2011 PIRLS survey included a wide a range of questions asked of students, 

teachers, parents and school principals of the schools selected. For this analysis, only 

variables at the student and school levels of the survey were utilised. The parent and teacher 

levels of the PIRLS dataset had substantial levels of non-response (47% and 27% 

respectively), and I deemed it was not possible to use most of these data with a high degree of 

statistical accuracy. The one exception was parental SES, which I derived from data at both 

the student and parent levels of the dataset. 
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6.2.2  Variables 

To answer the three research questions, several types of variables were utilised.  

Outcome variable 

The outcome variable for this study component is Year 4 reading achievement. 

Reading literacy is regarded as one of the most important skills that students will gain in the 

early and middle years of schooling and is also the foundation for many other aspects of 

learning and development (Mullis, Martin, Foy, & Drucker, 2009). Literacy is a social, 

representational construct: it refers to multiple modes of communication, including the 

printed and spoken word (Hill & Comber, 2002; Reid, 2011). In the Indigenous context, 

people are often highly orally-skilled and speak more than one language (Dixon, 1980; 

Gumperz & Cook-Gumperz, 2006; Hill & Comber, 2002) but their literacy is not always 

print-oriented. It is therefore important to acknowledge at the outset of this chapter that 

reading literacy is only one of many literacies that are important to examine. 

Like many large-scale international datasets, data on reading achievement in PIRLS 

was collected through a matrix-sampling booklet design for which each student received only 

a subset of the possible test items. Values were then estimated within a range of values using 

item response theory scaling, which provides unbiased, standardised achievement scores for 

all students (Foy & Yin, 2015). Achievement is reported as a set of five plausible values for 

each student (for more information on how plausible values are collected and analysed, see 

Chapter 4). Reading scores are scaled to a centrepoint of 500 with a standard deviation of 

100, and individual students’ scores typically range between 300 and 700. In 2011, the 

country mean score for Australia was 527 (Mullis et al., 2012). 

Student level predictor variables  

Indigenous status has two categories: ‘Non-Indigenous’ and ‘Indigenous.’ The 

variable was collected as a self-report variable in the student questionnaire with these two 

categories of output. 

Gender has two categories: ‘Female’ and ‘Male.’ The variable was collected as a self-

report variable in the student questionnaire with these two categories of output. 

Whether speaks English at home has three categories: ‘Always or almost always 

speak English at home’; ‘Sometimes speaks English at home’; and ‘Never speaks English at 

home.’ The variable was collected from students’ answers to the question: ‘How often do you 

speak <language of test> at home?’ There were three possible student responses: ‘I always or 
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almost always speak <language of test> at home’; ‘I sometimes speak <language of test> and 

sometimes speak another language at home’; and ‘I never speak <language of test> at home.’ 

As PIRLS in Australia was tested in English, I coded responses to the former categories listed 

above. 

Family background/parental SES is based on a measure of ‘scholarly culture’ (Evans 

et al., 2010, p. 171). I derived this variable from two variables: parental education and the 

number of books in the home. Parental education was originally collected and coded to five 

categories, and the number of books in the home (as estimated by each student) was 

originally collected and coded to five values. If there were two parents in the household and 

both responded, the higher of the parent education levels was used. Because missing values 

comprised almost half (48%) of records at the parent level of the file, it was necessary to find 

a way to create a variable with more complete information on parental SES. From the 

literature, the best variable for augmentation was the number of books in the home (Cheung 

& Andersen, 2003; De Graaf et al., 2000). The number of books in the home is an aspect of 

scholarly culture (Park, 2008) that correlates very highly with parental education (Evans et 

al., 2010) and with higher levels of educational attainment (Cheung & Andersen, 2003; 

DiMaggio, 1982; Evans et al., 2014). It is also known to be a good predictor of reading 

achievement and when asked of students, has little non-response.25 In order to form a single 

measure of parental SES, I constructed a simple three-way categorical (ordinal) variable in 

which codes were assigned as follows: ‘Low’ if the highest level of parental education was 

schooling only (completed or not completed), or there were 0 to 10 books in the home; 

‘Medium’ if the highest level of parental education was a VET qualification, or there were 11 

to 25 books in the home; ‘High’ if the highest level of parental education was a university 

qualification, or there were 26 to 100 books in the home. 

Home resources is a measure of economic capital, based on a series of questions in 

the survey which established whether students had the following items in their homes: 

computer, study desk/table for student’s own use, books of students’ own (not including 

school books), student’s own room, Internet connection, digital camera (not on a mobile 

phone), portable MP3 player (e.g., iPod), musical instrument/s (e.g., piano, violin, guitar). I 

 
25 In PIRLS, both students and parents were asked to respond on the number of books in the home. These 

two variables give somewhat variable results – on the one hand because students may not have the knowledge to 
answer this question, and on the other hand, because parents may overstate the number in relation to the 
perceived norm. Because it had little non-response, the student variable for books in the home was used to 
match to parental education categories. 
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constructed the variable as an additive scale with values from 1 to 9, with higher values 

indicating a higher number of resources. 

Parental involvement in their child’s homework is a measure of social capital 

(Coleman, 1988; McNeal, 1999; Thorpe et al., 2013). Responses were collected from 

students using the question: ‘How often do the following things happen at home?’ The item 

responses for ‘My parents make sure that I set aside time for my homework’ were collected 

in four categories: ‘Every day’; ‘Once or twice a week’; ‘Once or twice a month’; or ‘Never 

or almost never.’ I combined these responses into two categories: ‘Every day or once/twice a 

week’; and ‘Once/twice a month or less.’ 

School belonging is based on student responses to a question in the student 

questionnaire about feelings about school. Students were asked: ‘What do you think about 

your school? Tell how much you agree with this statement’: ‘I feel like I belong at this 

school.’ The item responses were collected in four categories: ‘Agree a lot’; ‘Agree a little’; 

‘Disagree a little’; and ‘Disagree a lot.’ I combined these responses into two categories: ‘Feel 

that I belong at school’; and ‘Feel that I don’t belong at school.’ 

School bullying is derived from the Students Bullied at School Scale created by the 

PIRLS survey team (Mullis et al., 2009). I combined values on this scale into two categories: 

‘Bullied about weekly’ and ‘Bullied once/twice a month or less.’  

School level predictor variables 

School SES: School principals were asked to estimate what percentage of students in 

their school came from economically disadvantaged backgrounds. I derived the responses to 

this question into a school SES variable with three categories: ‘Low SES’ (More than 50% of 

students from economically disadvantaged backgrounds); ‘Medium SES’ (11 to 50% of 

students from economically disadvantaged backgrounds); ‘High SES’ (0 to 10% of students 

from economically disadvantaged backgrounds). 

School resources is a subjective measure of the adequacy of school resources. School 

principals were asked: ‘How much is your school’s capacity to provide instruction affected 

by a shortage or inadequacy of the following?’ There were eleven areas relating to general 

school resources and resources for reading instruction, including the supply of instructional 

materials, computers and qualified teaching staff. For each of these areas, principals were 

asked to indicate whether their school was affected ‘Not at all’; ‘A little’; ‘Some’; or ‘A lot.’ 

From these responses, the PIRLS survey team created the Instruction Affected by Reading 

Resource Shortages Scale (Mullis, Martin, Foy, & Arora, 2011) and I used this scale directly. 
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For the scale, the lowest scores indicate the schools most affected by shortages, and the 

highest scores indicate the schools least affected by shortages. 

Geographic remoteness of the school is a variable that was coded by ACER to three 

categories: ‘Metropolitan,’ ‘Provincial’ and ‘Remote.’ These categories are from the 

MCEETYA Schools Geographic Location Classification (see Thomson et al., 2012) and the 

codes were based on the address of each school included in the survey. 

Principal’s perception of parental support for their child’s achievement is included as 

an aspect of family social capital (Coleman, 1988) and measures the degree to which 

principals believed parents supported their children’s schooling. It was derived from a 

question on the school questionnaire: ‘How would you characterise parental support for 

student achievement within your school?’ The response categories were ‘Very high,’ ‘High,’ 

‘Medium,’ ‘Low’ or ‘Very low.’ I combined these responses into two categories: ‘High/very 

high’ and ‘Medium/low/very low.’ 

6.2.3  Sample characteristics for students   

Table 6.1 gives frequencies and percentages of students included in the sample as 

unweighted counts, after procedures were undertaken to impute missing fields from the 

relevant levels of the PIRLS dataset. Slightly more than twice the proportion of Indigenous 

records were imputed across all analysed fields (14.0%) compared with non-Indigenous 

records (6.2%). Imputation only occurred for missing fields that were used in analysis. 

The table shows selected characteristics of Indigenous and non-Indigenous students. 

The distribution of data for Indigenous and non-Indigenous students is similar by gender, age 

and how often English is spoken at home. Characteristics by state and parental SES reflect 

the oversampling of the Indigenous population. The table also shows the range and median 

numbers of Indigenous, non-Indigenous and total students who responded across selected 

schools (i.e. level 2 units) in PIRLS.  
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Table 6.1   Student sample characteristics (unweighted after imputation): 2011 PIRLS 

 Indigenous students 
Non-Indigenous 

students All students 
Number of students in sample n=664 n=5365 n=6029 
VARIABLE Number % Number % Number % 
State       
Australian Capital Territory 40 6.0 558 10.4 598 9.9 
New South Wales 112 16.9 946 17.6 1058 17.6 
Victoria 30 4.5 726 13.5 756 12.5 
Queensland 177 26.7 867 16.2 1044 17.3 
South Australia 52 7.8 708 13.2 760 12.6 
Western Australia 95 14.3 749 14.0 844 14.0 
Tasmania 65 9.8 451 8.4 516 8.6 
Northern Territory 93 14.0 360 6.7 453 7.5 
Gender       
Female 332 50.0 2667 49.7 2999 49.7 
Male 332 50.0 2698 50.3 3030 50.3 
Age (mean in years) 10.0  10.0  10.0  
How often speaks English at home       
Always or almost always 511 77.0 4344 81.0 4855 80.5 
Sometimes 128 19.3 963 18.0 1091 18.1 
Never 25 3.8 58 1.1 83 1.4 
Parental SES       
Low 233 35.1 734 13.7 967 16.0 
Mid 234 35.2 1835 34.2 2069 34.3 
High 197 30.0 2796 52.1 2993 49.6 
Total imputed records (across all 
analysed fields) 

 
93 

 
14.0 

 
333 

 
6.2 

 
426 

 
7.1 

Student counts per school sample 
(range) 

0-37 Indigenous 
students per school 

sample 

0-46 non-Indigenous 
students per school 

sample 

3-54 Indigenous/non-
Indigenous students 

per school sample 
Median students per school sample 1 21 23 

6.2.4  Sample characteristics for schools  

Table 6.2 gives frequencies and percentages of schools included in the sample as 

unweighted counts after imputation. School principals from 10 of the selected 280 schools 

did not complete the school questionnaire. In addition to these 10 records for which most 

fields were missing, each field had up to 12 more values which were imputed according to 

the methods outlined in Chapter 4. 

As shown in Table 6.2, 68.9% of schools were located in metropolitan areas, 78.6% 

had at least three-quarters of their students who spoke English as their native language, and 

15.0% were located in high income areas. Approximately a third of schools were each sized 

small, medium and large.  
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Table 6.2   School sample characteristics (unweighted after imputation): 2011 PIRLS 

 Number % 
Schools in sample 280 100.0 
VARIABLE   
Geographic remoteness of school   
Metropolitan 193 68.9 
Provincial 80 28.6 
Remote 7 2.5 
% of school speaking English as native language   
More than 90%  177 63.2 
76 to 90%  43 15.4 
51 to 75%  26 9.3 
26 to 50%  12 4.3 
25% or less  22 7.9 
Average income level of the school’s immediate area   
High 42 15.0 
Medium 160 57.1 
Low 78 27.9 
School size   
Small 105 37.5 
Medium 95 33.9 
Large 80 28.6 
Total missing school records where information imputed to 
like schools 10 3.6 
Range of records at the school level with missing values per 
each analysed field 10-22 3.6-7.9 

6.3 Descriptive analysis 

Table 6.3 presents summary statistics that compare student and school level variables 

for Indigenous and non-Indigenous students. There are major differences across Indigenous 

and non-Indigenous students for the proportions classified as having high parental SES 

(34.5% versus 50.9%), those with a high number of home resources (72.5% versus 86.8%), 

those enrolled in high SES schools (25.7% versus 49.1%), those enrolled in schools in 

metropolitan areas (51.8% versus 74.0%) and those enrolled in schools where principals 

reported high or very high levels of parental support for children’s achievement (46.7% 

versus 68.3%). Indigenous students are on average less likely to report irregular rates of 

bullying (66.9% versus 76.1%) and that they felt they belonged at school (76.3% versus 

82.5%). They are also less likely than non-Indigenous students to have parents who set aside 

time for homework regularly (78.7% versus 85.7%).  
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Table 6.3   Key student and school predictors for Indigenous and non-Indigenous students: 
2011 PIRLS 

 
Indigenous 

students 
Non-Indigenous 

students 
Number in sample n=664 n=5365 
STUDENT VARIABLES   
Parental SES (% high) 34.5 50.9 
Home resources - % with more (7-9) resources 72.5 86.8 
Gender (% male) 50.5 50.7 
How often speaks English at home (% always/almost always) 78.8 79.6 
Parent/s set aside time for homework (% every day/several 
times a week) 78.7 85.7 
Feel belong at school (% agree or strongly agree) 76.3 82.5 
Bullied at school (% bullied monthly or less often) 66.9 76.1 
   
SCHOOL VARIABLES   
School SES (% high) 25.7 49.1 
School resource shortage - scaled least to most affected 
(mean) 10.8 11.2 
Geographic remoteness (% metropolitan) 51.8 74.0 
Principal’s perception of parental support for student 
achievement (% high or very high) 46.7 

 
68.3 

Year 4 mean reading scores by key student and school predictors for Indigenous and 

non-Indigenous students are presented in Table 6.4. The mean reading score for Indigenous 

students is 469.5 and for non-Indigenous students, 532.4, a difference of -63 points. The 

mean score is lower for Indigenous students than for non-Indigenous students across all 

categories, ranging from a difference of -39 points for those of low parental SES, to a 

difference of -96 points for those attending schools in remote areas. It should be noted that 

while the standard deviation for the mean reading scores for Indigenous students is larger in 

most cases than for non-Indigenous students, all differences between the mean reading scores 

for these groups except one are statistically significant at p<0.001.  
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Table 6.4   Mean reading scores by key student and school predictors for Indigenous and 
non-Indigenous students: 2011 PIRLS 

 
Indigenous 

students 
Non-Indigenous 

students All students 

Difference - 
Indigenous and 
non-Indigenous 

students 
 Mean SD Mean SD Mean SD Number 
All students 469.5 87.8 532.4 76.9 527.5 79.6 -63.0*** 
STUDENT CHARACTERISTICS        
Parental SES        
High 489.3 95.8 550.8 75.1 547.4 77.6 -61.4*** 
Medium 468.6 79.0 524.2 74.0 519.8 75.8 -55.5*** 
Low 448.1 84.0 487.3 68.3 481.2 72.2 -39.1*** 
Home resources        
High 484.2 84.2 537.9 75.7 534.4 77.5 -53.7*** 
Medium 436.7 92.8 498.0 74.5 489.6 79.6 -61.3*** 
Low 396.9 53.8 468.3 76.5 444.4 73.6 -71.4*** 
Gender        
Female 488.1 86.3 540.0 75.9 535.9 78.1 -52.0*** 
Male 451.3 86.8 525.1 77.2 519.3 80.2 -73.8*** 
How often speaks English at home         
Always/almost always 474.6 89.3 536.0 76.6 531.2 79.4 -61.4*** 
Sometimes 453.1 79.6 520.6 75.9 515.3 78.3 -67.5*** 
Never 421.9 76.0 479.6 85.1 472.2 86.0 -57.7** 
Parent/s set aside time for 
homework         

Every day/several times a week 478.6 83.6 534.9 76.4 530.8 78.3 -56.3*** 
Once/twice a month or less 435.7 94.3 517.6 78.7 508.4 84.7 -81.9*** 
Belonging at school        
Feel belong at school 474.9 85.5 537.2 76.5 532.7 78.9 -62.3*** 
Feel don't belong at school 452.2 93.8 510.0 75.3 504.0 79.1 -57.8*** 
Bullied at school        
Once/twice a month or less 480.4 89.1 537.8 76.8 533.8 79.0 -57.4*** 
About weekly 447.5 81.6 515.5 75.5 508.3 78.9 -68.0*** 
SCHOOL CHARACTERISTICS        
School SES        
High 494.5 79.8 548.0 73.0 545.7 74.0 -53.4*** 
Medium 471.3 91.3 531.2 75.6 526.5 78.5 -59.9*** 
Low 452.3 85.2 492.0 76.3 485.5 79.4 -39.7*** 
School affected by resource 
shortage        

Not affected 471.5 90.1 542.2 77.9 537.3 80.8 -70.8*** 
Somewhat affected 469.2 87.6 525.4 75.6 520.8 78.2 -56.2*** 
Affected a lot 445.6 52.8 533.5 72.5 518.0 75.6 -87.9*** 
Geographic remoteness        
Metropolitan 477.6 82.5 535.0 76.5 531.8 77.9 -57.4*** 
Provincial 465.9 90.5 526.9 77.0 518.8 81.5 -60.9*** 
Remote 388.1 86.9 483.9 82.1 463.6 90.8 -95.9*** 
Principal’s perception of parental 
support for student achievement         

High or very high 492.4 84.6 544.2 74.3 541.6 75.6 -51.8*** 
Medium, low or very low 452.5 86.0 506.9 76.7 499.6 80.3 -54.5*** 
Statistical significance * p<0.05, ** p<0.01, *** p<0.001 
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A closer examination of reading achievement according to parental SES and school 

SES is instructive. In Figure 6.1, students’ reading scores are presented as three categories 

representing the lowest, medium and highest third of scores by parental SES groupings (low, 

medium and high). The results show there is an inverse relationship between SES and reading 

achievement. Of those whose parental SES is low, 56% have reading scores in the lowest 

third and only 12% had scores in the highest third. In contrast, for students whose parents are 

categorised as having high SES, 45% are in the highest third and only 24% are in the lowest 

third. 

 

Figure 6.1   Reading score percentiles by parental socioeconomic status: All students 
Source: Author’s calculations using 2011 PIRLS 

 

Thus, as the literature suggests (e.g., Bourdieu, 1973, 1984; De Graaf et al., 2000; 

DiMaggio, 1982), parental SES/scholarly culture is associated with a child’s academic 

achievement. For the variable of parental SES, the measure used in this analysis is based on a 

combination of parental education, as well as scholarly culture (Evans et al., 2010), or literary 

climate (Cheung & Andersen, 2003; De Graaf et al., 2000), as represented by the number of 

books at home. These aspects embody the cultural resources passed on from parents to 

children, including knowledge and practical skills as well as more passive aspects such as the 

literary climate in the home (De Graaf et al., 2000; Jæger, 2011; Park, 2008), which together 

contribute to children’s levels of educational success.  
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Differences in the gap in reading achievement are also related to the characteristics of 

the schools in which students are enrolled. As Bourdieu and others also suggest (Bourdieu, 

1973; Cheung & Andersen, 2003; Lareau, 2003), cultural capital at school not only relates to 

compositional effects arising from the relationships between students, their peers and 

teachers, but also from an understanding of the ‘rules of the game’ (Bourdieu & Wacquant, 

1992, p. 99), and the implicit rewards given through the educational system to those of higher 

SES. Moreover, ecosystemic thinking (Bronfenbrenner, 2005) emphasises that a child’s 

positive and negative learning experiences stem from an interplay of factors in these 

environments (Gumperz & Cook-Gumperz, 2006).  

Figure 6.2 depicts differences in mean reading scores by both parental and school SES 

for non-Indigenous students only. For students from high parental SES backgrounds, the gain 

in reading scores between those attending low and high SES schools is 53 points; for those 

from medium parental SES backgrounds the gain in attendance at high versus low SES 

schools is 40 points; and for those from low parental SES backgrounds, the gain is also 40 

points. Thus, while the gains are somewhat smaller according to parental SES group, there is 

still evidence that school SES influences reading achievement over and above parental SES.  

 

Figure 6.2   Mean reading scores by parental and school socioeconomic status: Non-
Indigenous students 
Source: Author’s calculations using 2011 PIRLS 
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These findings are supported by research evidence in similar large-scale tests conducted in 

Australia and overseas (see for example, Chesters, 2019; Chesters & Daly, 2015; OECD, 

2010; Perry & McConney, 2010). 

The graph in Figure 6.3 charts the mean reading scores for Indigenous students 

according to parental and school SES. There are some similarities between Figures 6.2 and 

6.3, particularly in the clear differentiation between reading achievement levels for 

Indigenous students with high or medium level parental SES scores attending high or 

medium level SES schools. In these cases, scores approximate the trends for non-Indigenous 

students, although the scores are still, on average, 47 points lower than for non-Indigenous 

students. However, two other aspects are noticeable. First, the reading scores are low, on 

average, for most Indigenous students in low SES schools. Recalling school enrolment levels 

presented in Table 6.3, only one-quarter (25.7%) of Indigenous students are enrolled in high 

SES schools compared to almost half (49.1%) of non-Indigenous students. Second, 

Indigenous students, particularly those with low levels of parental SES, have little average 

improvement in their scores, no matter which schools they attend. 

  

Figure 6.3   Mean reading scores by parental and school socioeconomic status: Indigenous 
students 
Source: Author’s calculations using 2011 PIRLS 
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Overall, the descriptive analysis suggests that a range of factors contribute to 

differences in reading achievement for Indigenous and non-Indigenous students. Scholarly 

culture and social capital, as well as the kinds of students enrolled and the location of each 

school, are vastly different for the two populations. It is not possible from this analysis to 

conclude which predictors play the more important role in accounting for the gap in reading 

achievement, and how home and school factors interact to affect these relationships. In the 

next sections, regression modelling gives additional perspectives on these issues.  

6.4 Analytical strategy 

The descriptive analysis in Section 6.3 indicates that school effects, as well as home 

effects, influence the reading achievement of students, and that these effects vary 

considerably by Indigenous status. However, it is only through regression analyses that the 

relative importance of effects on reading achievement can be assessed. Therefore, I construct 

a series of regression models to investigate the associations between student and school level 

factors and reading achievement. To answer research questions 1, 2 and 3, reading scores are 

analysed for the whole student population by selected student and school predictors, and then 

separately for Indigenous and non-Indigenous students. As the focus of the thesis is on 

Indigenous students, it is important to highlight the factors shaping Indigenous outcomes in 

comparison to those of non-Indigenous students. While the sample is not weighted separately 

for Indigenous students, the oversampling of these students in the Australian sample supports 

the complex modelling of Indigenous students at the Australian level (see section 4.2.1 for 

more information). 

 Data are analysed using HLM (Garson, 2012; Raudenbush et al., 2011) because 

students are nested within schools. Further, HLM is used in all regression modelling to enable 

the ready production of data on moderating effects, and to test the impact of moderating 

school predictors on Indigenous status and parental SES (moderation is further explained in 

Section 6.5). The proportion of variance within schools and across schools is also calculated. 

All analyses are separately replicated using Stata software and show similar results (taking 

into account the differences in how the two programs are able to accommodate survey 

weights – see Section 6.5 and Appendix 3).  
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6.5 Multivariate analysis 

The results reported in this section are derived from a series of hierarchical linear 

models constructed to answer research questions 1, 2 and 3: 

4. What is the effect of individual student characteristics on Indigenous and non-
Indigenous children’s primary school achievement in Australia? 

5. Do levels of Indigenous and non-Indigenous primary school achievement differ 
according to school SES and other factors at the school level, when controlling for 
student level characteristics? 

6. How do school effects moderate the effect between student characteristics and 
Indigenous/non-Indigenous students’ primary school achievement? 

In the following analysis, standard errors are robust to accommodate the PIRLS 

sample design of students within schools. In addition, data have been weighted for the total 

sample and five plausible values for each student’s reading achievement are included. The 

limitation of using HLM for the analysis of PIRLS data is the inability (to date) of HLM to 

accommodate replicate weights which are used in most large-scale literacy surveys including 

PIRLS (OECD, 2009). Replicate weights allow survey designers to simulate multiple 

samples by creating ‘pseudo-replicates’ of the original sample (Foy, 2012, p. 2). In PIRLS, 

replicate weights should be considered in addition to sample survey weights in calculating 

standard errors using the JRR technique (see Chapter 4 for further information); however, 

HLM cannot accommodate replicate weights in its methodology (Carle, 2009). Although 

HLM does not accommodate replicate weights, it is known to be generally conservative in 

standard error estimation (Huta, 2014) and it is assumed as a result that the significance level 

of coefficients will not alter in most cases (IPUMS, 2017). This assumption is supported 

through a comparison of estimates and standard errors in Stata and HLM (see Appendix 3). 

Students are nested within schools; therefore, it is important to establish the existence 

of variance within and across schools to determine whether the relationship between the 

characteristics of students and reading achievement depends on both individual and systemic, 

that is, school factors (Davison, Kwak, Seo, & Choi, 2002). To do this, I first construct a null 

model through which the intra-class correlation (ICC) is computed. In the null model, only 

two variables are included: Year 4 reading achievement and the baseline school (level 2) 

variable. The null model answers the question ‘How much variance in reading achievement is 

due to the difference between schools?’ The ICC thus quantifies the proportion of the total 

variation in individual student reading achievement accounted for by school variables, that is, 
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the proportion of variance in the outcome variable explained by the grouped structure of the 

hierarchical model. The magnitude of the ICC is calculated as the intercept variance 

component in the null model, divided by the total of the variance components. Table 6.5 

shows that in the PIRLS sample, the ICC is 0.237, or almost 24%, indicating that nearly a 

quarter of the variance in reading achievement occurs due to school level factors. This is at 

the high end of expected across-school variation: comparing a variety of educational studies, 

Hedges and Hedberg (2007) concluded that ICC values typically range between 0.10 and 

0.25.  

Table 6.5   Estimation of variance components (null model): 2011 PIRLS 

 
ALL STUDENTS 

Variance 
component 

Degrees of 
freedom 

(df) χ2 
 

p-value 

Intercept, u0 1550.5 279 2055.7 <0.001 
σ2 (variance within schools) 4993.1    
Total variance 6543.5    
Intra-class correlation (across school variance 
expressed as %) 23.7% 
INDIGENOUS STUDENTS     
Intercept, u0 1309.3 190 344.4 <0.001 
σ2 (variance within schools) 6357.2    
Total variance 7666.5    
Intra-class correlation (across school variance 
expressed as %) 17.1% 
NON-INDIGENOUS STUDENTS     
Intercept, u0 1368.7 278 1771.2 <0.001 
σ2 (variance within schools) 4741.7    
Total variance 6110.5    
Intra-class correlation (across school variance 
expressed as %) 22.4% 

Effects on Year 4 reading achievement are shown in Tables 6.6, 6.7 and 6.8 (parts a 

and b for each of these tables). The tables contain a series of hierarchical models: Model 1 

includes all student level predictors; Model 2 is a two-level model including student and 

school level predictors; and Model 3 assesses the moderating effects of school predictors on 

the student variables of Indigenous status (where applicable) and parental SES. These three 

models are constructed for all students, for Indigenous students only and for non-Indigenous 

students only. I do not use cross-classified modelling because PIRLS does not contain area 

level variables. In these analyses, I am testing a model in which it is assumed that the slopes 

are constant or fixed because they do not vary across the groups and the deviance statistic 

indicates the better model fit using a fixed effects model (Snijders, 2005; Snijders & Bosker, 
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2012). Because of the better fit, it is considered appropriate to use such modelling to assess 

student effects, school effects as well as moderating effects (that is, cross-level interactions) 

(Davison et al., 2002; Raudenbush, 2002). 

In Model 1 (Table 6.6a), only student level predictors are included. The equations for 

the models are given below: 

Level 1 model 

Yij  = β0j + β1j (Indigenous status) ij + β2j (medium parental SES) ij + β3j (high 
parental SES) ij + β4j (home resources) ij + β5j (gender) ij + β6j (sometimes 
speaks English at home) ij + β7j (always speaks English at home) ij+ β8j 
(parental involvement in homework) ij + β9j (school belonging) ij + β10j (school 
bullying) ij + rij  

Level 2 model 

β0j = γ00 + u0j 
β1j = γ10  
β2j = γ20  
β3j = γ30  
β4j = γ40  
β5j = γ50  
β6j = γ60  
β7j = γ70  
β8j = γ80  

β9j = γ90  
β10j = γ100  
 

Most predictors are seen to have a positive effect on reading achievement. Greater 

numbers of home resources (+6.14), always or almost always speaking English at home 

(+23.47), parents setting aside time for homework (+7.25), students feeling they belong at 

school (+12.50) and students being bullied less regularly (+17.94) are all associated with 

significantly higher average reading achievement levels. In contrast, being male is associated 

with a 13.07 point decrease in reading scores compared with being female. Model 1 (Table 

6.6b) also shows the level 1 variance estimate for reading achievement is significant for 

students within schools (σ2 = 4555.9, p-value = <0.001) and that there is a relatively 

significant variation in reading achievement across schools (ICC = 16.0%). Accounting for 

student level predictors in the model reduces the variation in reading achievement across 

schools from that in the null model by 44%. 
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Table 6.6a   Hierarchical linear models predicting fixed effects on student achievement for 
all students: 2011 PIRLS  

Number in sample 
n=6029 students 

n=280 schools 
 Model 1  Model 2  Model 3  
VARIABLE Coefficient SE Coefficient SE Coefficient SE 
Intercept β0j 471.69*** 14.0 422.81*** 15.6 424.74*** 19.4 
For Indigenous status slope β1j -35.10*** 5.2 -32.44*** 5.5 -26.55 17.1 
School SES (ref. = low)       
Medium γ11     -11.21 15.4 
High γ12     -7.70 15.1 
School less affected by resource shortage γ13     -0.69 2.3 
Remoteness (ref. = metropolitan)       
Provincial γ14     1.97 11.3 
Remote γ15     -25.00 21.0 
Principal’s perception of parental support for 
student achievement high/very high γ16     -0.52 11.9 
For parental SES slope (ref. = low)  19.52*** 3.7 18.25*** 3.7 17.95 15.3 
Medium parental SES β2j       
School SES (ref. = low)        
Medium γ21     5.46 9.4 
High γ22     7.45 10.9 
School less affected by resource shortage γ23     -0.34 1.6 
Remoteness (ref. = metropolitan)       
Provincial γ24     -3.66 8.7 
Remote γ25     -8.59 21.9 
Principal’s perception of parental support for 
student achievement high/very high γ26     -1.20 9.0 

High parental SES β3j 36.47*** 4.0 34.71*** 4.0 22.59 15.2 
School SES (ref. = low)       
Medium γ31     11.24 9.9 
High γ32     16.21 11.4 
School less affected by resource shortage γ33     2.82 1.6 
Remoteness (ref. = metropolitan)       
Provincial γ34     -6.16 9.0 
Remote γ35     18.82 20.7 
Principal’s perception of parental support for 
student achievement high/very high γ36     2.09 8.4 
OTHER LEVEL 1 (STUDENT) EFFECTS       
More home resources γ40 6.14*** 1.1 5.76*** 1.1 5.79*** 1.1 
Gender male γ50 -13.07*** 2.7 -13.39*** 2.7 -12.95*** 2.7 
Whether speaks English at home (ref. = never)        
Sometimes γ60 16.98 12.0 17.26 11.9 17.43 12.0 
Always or almost always γ70 23.47* 11.9 22.80* 11.8 23.13* 11.9 
Parents set aside time for homework every 
day or once/twice a week γ80 7.25* 3.6 6.52 3.6 6.6 3.5 
Feel belong at school γ90 12.50*** 3.7 13.35*** 3.6 13.33*** 3.5 
Bullied once/twice a month or less γ100 17.94*** 3.1 17.56*** 3.0 17.59*** 3.1 
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Table 6.6a, continued   Hierarchical linear models predicting fixed effects on student 
achievement for all students: 2011 PIRLS 

 Model 1  Model 2  Model 3  
LEVEL 2 (SCHOOL) EFFECTS Coefficient SE Coefficient SE Coefficient SE 
School SES (ref. = low)       
Medium γ01   25.92*** 6.5 21.46* 8.3 
High γ02   31.28*** 6.8 22.47* 9.2 
School less affected by resource shortage γ03   3.53** 1.1 2.30 1.5 
Remoteness (ref. = metropolitan)       
Provincial γ04   -4.16 4.6 0.02 7.2 
Remote γ05   -28.81 15.6 -25.04 25.4 
Principal’s perception of parental support for 
student achievement high/very high γ06 

  
17.89*** 4.5 17.57* 7.0 

Statistical significance * p<0.05, ** p<0.01, *** p<0.001 

Model 2 (Table 6.6a) shows the effect on reading achievement when both student and 

school factors are included. The equations for the models are given below: 

Level 1 model 

Yij  = β0j + β1j (Indigenous status)ij + β2j (medium parental SES)ij + β3j (high 
parental SES)ij + β4j (home resources)ij + β5j (gender)ij + β6j (sometimes 
speaks English at home)ij + β7j (always speaks English at home)ij+ β8j 
(parental involvement in homework)ij + β9j (school belonging)ij + β10j (school 
bullying)ij + rij  

Level 2 model 

β0j = γ00 + γ01 (medium school SES)j + γ02 (high school SES)j + γ03 (school 
resources)j + γ04 (provincial areas)j + γ05 (remote areas)j + γ06 (principal’s 
perception of parental involvement)j + u0j 
β1j = γ10  
β2j = γ20  
β3j = γ30  
β4j = γ40  
β5j = γ50  
β6j = γ60  
β7j = γ70  
β8j = γ80  

β9j = γ90  
β10j = γ100  
 

Again, most factors are positively associated with reading achievement although at 

the student level, parents setting aside time for homework (+6.52) is not statistically 

significant. In terms of school factors, remoteness is the only factor not significantly 
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associated with reading achievement. The results show that medium school SES (+25.92), 

high school SES (+31.28), schools being less affected by shortages in school resources 

(+3.53), and high or very high parental support for children’s achievement, as perceived by 

school principals (+17.89), are positively associated with reading achievement. In PIRLS, the 

parental support variable captures principals’ views of parental engagement in children’s 

achievement. It is not a measure of actual parental involvement, but of the perceived 

relationship that parents have with the school and with the educational progress of their 

children. Schools are, as Coleman (1987) states, ‘socializing institutions’ (p. 36) that are 

critical in determining the networks and social norms that assist in defining children’s 

educational progress, and it appears from these results that higher levels of connectedness 

between parents and schools influence students’ achievement. Model 2 shows that the level 1 

variance for reading achievement is still significant for students within schools (σ2 = 4549.9, 

p-value = <0.001). However, accounting for school level predictors in the model again 

substantially reduces the variation in reading achievement across schools from that in Model 

1, a percentage decrease of 44%.  

Model 3 (Table 6.6a) shows whether school level factors moderate the associations 

between Indigenous status and reading achievement, and parental SES and reading 

achievement. A moderator is a variable which affects the direction and strength of the 

relationship between predictor and outcome variables, thus qualifying their association 

(Dearing & Hamilton, 2006; Baron & Kenny, 1986; Cohen, West, & Aiken, 2014). The 

equations for the models are given below: 
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Level 1 model 

Yij  = β0j + β1j (Indigenous status)ij + β2j (medium parental SES)ij + β3j (high 
parental SES)ij + β4j (home resources)ij + β5j (gender)ij + β6j (sometimes 
speaks English at home)ij + β7j (always speaks English at home)ij+ β8j 
(parental involvement in homework)ij + β9j (school belonging)ij + β10j (school 
bullying)ij + rij  

Level 2 model 

β0j = γ00 + γ01 (medium school SES)j + γ02 (high school SES)j + γ03 (school 
resources)j + γ04 (provincial areas)j + γ05 (remote areas)j + γ06 (principal’s 
perception of parental involvement)j + u0j 

β1j = γ10 + γ11 (medium school SES)j + γ12 (high school SES)j + γ13 (school 
resources)j + γ14 (provincial areas)j + γ15 (remote areas)j + γ16 (principal’s 
perception of parental involvement)j 

β2j = γ20 + γ21 (medium school SES)j + γ22 (high school SES)j + γ23 (school 
resources)j + γ24 (provincial areas)j + γ25 (remote areas)j + γ26 (principal’s 
perception of parental involvement)j 

β3j = γ30 + γ31 (medium school SES)j + γ32 (high school SES)j + γ33 (school 
resources)j + γ34 (provincial areas)j + γ35 (remote areas)j + γ36 (principal’s 
perception of parental involvement)j 

β4j = γ40  
β5j = γ50  
β6j = γ60  
β7j = γ70  
β8j = γ80  

β9j = γ90  
β10j = γ100  
 

In the current study component, I am interested in cross-level interaction effects 

(Aguinis, Gottfredson, & Culpepper, 2013) between level 1 (student) predictors (specifically 

Indigenous status and parental SES) and reading achievement, and whether these change as a 

function of level 2 (school) predictors, as shown in Figure 6.4:  
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Figure 6.4   Depiction of moderating effects on reading achievement for all students: 2011 
PIRLS 

Across the total sample, there are no school factors that significantly influence 

Indigenous status or parental SES in Model . In addition, when level 2 predictors are added 

to the model as moderating variables (Table 6.6b), variance within and across schools 

remains approximately the same as for Model 2. 

The next two tables (Tables 6.7 and 6. , each containing parts a and b), present the 

same three models for Indigenous and non-Indigenous students, noting that in Model , 

Indigenous status is not included. While it could be inferred that separating Indigenous 

students from the entire sample causes a methodological problem in HLM because they are 

not necessarily representative across the schools attended, previous research has shown that 

in analysing between-school variance, the level 1 estimates are minimally affected by the 

number of level 1 units per level 2 unit. or example, Maas and Hox (2005) found less bias in 

the level 1 variance estimates even when the sample si e of level 1 unit ranged from 5 to 50 

(see also other ma or methods papers such as Browne & raper, 2006). This is because HLM 

uses the method of maximum likelihood in which it is assumed there is consistency and an 

adequately large sample, and it is therefore possible to be precise in estimation (Hox, 199 ; 

Maas & Hox, 200 , 2005). iven that the si e of the level 1 unit (i.e. Indigenous students) in 

the PIRLS study ranges from 0 to 7 per level 2 unit (i.e. school), it can be said that the 

analysis is acceptable, based on the methodology literature (see also Section 6.2. ). 
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Table 6.7a   Hierarchical linear models predicting fixed effects on student achievement for 
Indigenous students: 2011 PIRLS 

Number in sample 
n=664 students 
n=191 schools 

 Model 1  Model 2  Model 3  
VARIABLE Coefficient SE Coefficient SE Coefficient SE 
Intercept β0j 427.12*** 28.2 402.84*** 32.2 399.44*** 34.7 
For parental SES slope (ref. = low)        
Medium parental SES β2j 7.99 11.5 1.52 11.0 -0.46 34.8 
School SES (ref. = low)        
Medium γ21     4.95 21.3 
High γ22     8.48 30.1 
School less affected by resource shortage γ23     3.26 6.0 
Remoteness (ref. = metropolitan)       
Provincial γ24     -9.27 19.9 
Remote γ25     12.97 41.3 
Principal’s perception of parental support for 
student achievement high/very high γ26     3.10 22.8 
High parental SES β3j 27.30* 13.5 16.97 14.4 20.45 40.6 
School SES (ref. = low)       
Medium γ31     47.62 31.8 
High γ32     75.43* 34.6 
School less affected by resource shortage γ33     3.97 6.0 
Remoteness (ref.=metropolitan)       
Provincial γ34     26.88 28.5 
Remote γ35     93.30* 39.6 
Principal’s perception of parental support for 
student achievement high/very high γ36     -35.80 25.0 
OTHER LEVEL 1 (STUDENT) EFFECTS       
More home resources γ40 12.83*** 3.8 11.87** 3.8 11.83* 3.9 
Gender male γ50 -30.63** 9.7 -32.14*** 9.2 -31.26** 9.2 
Whether speaks English at home (ref. = never)        
Sometimes γ60 13.35 17.1 11.41 16.8 10.84 17.1 
Always or almost always γ70 37.39* 16.1 32.23* 16.1 32.70* 16.4 
Parents set aside time for homework every 
day or once/twice a week γ80 25.84 15.0 26.45 15.2 24.82 14.6 

Feel belong at school γ90 4.17 12.7 7.82 12.6 5.89 12.6 
Bullied once/twice a month or less γ100 28.82** 9.0 23.46* 9.3 24.05* 9.4 
LEVEL 2 (SCHOOL) EFFECTS       
School SES (ref. = low)       
Medium γ01   14.04 13.7 0.32 18.3 
High γ02   15.56 14.5 -10.72 24.1 
School less affected by resource shortage γ03   2.16 1.8 -0.76 4.4 
Remoteness (ref. = metropolitan)       
Provincial γ04   -0.89 10.5 -2.91 19.4 
Remote γ05   -48.28* 20.5 -51.28* 20.3 
Principal’s perception of parental support for 
student achievement high/very high γ06   20.86* 9.6 30.50 17.7 
Statistical significance * p<0.05, ** p<0.01, *** p<0.001 
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Table 6.8a   Hierarchical linear models predicting fixed effects on student achievement for 
non-Indigenous students: 2011 PIRLS 

Number in sample 
n=5365 students 

n=279 schools 
 Model 1  Model 2  Model 3  
VARIABLE Coefficient SE Coefficient SE Coefficient SE 
Intercept β0j 468.92*** 15.67 418.30*** 17.4 419.49*** 21.0 
For parental SES slope (ref. = low)        
Medium parental SES β2j 22.05*** 3.76 20.99*** 3.8 24.73 16.0 
School SES (ref. = low)        
Medium γ21     2.80 10.2 
High γ22     5.12 11.4 
School less affected by resource shortage γ23     -0.88 1.7 
Remoteness (ref. = metropolitan)       
Provincial γ24     -0.24 8.7 
Remote γ25     -20.26 23.6 
Principal’s perception of parental support for 
student achievement high/very high γ26     -3.43 9.3 
High parental SES β3j 39.39*** 3.881 37.83*** 3.9 28.28 15.5 
School SES (ref. = low)       
Medium γ31     6.18 10.5 
High γ32     9.35 11.9 
School less affected by resource shortage γ33     2.83 1.6 
Remoteness (ref. = metropolitan)       
Provincial γ34     -4.76 8.8 
Remote γ35     6.71 21.6 
Principal’s perception of parental support for 
student achievement high/very high γ36     

 
2.68 

 
8.9 

OTHER LEVEL 1 (STUDENT) EFFECTS       
More home resources γ40 5.08*** 1.2 4.72*** 1.2 4.80*** 1.2 
Gender male γ50 -11.07*** 2.8 -11.33*** 2.8 -10.97*** 2.8 
Whether speaks English at home (ref. = never)        
 Sometimes γ60 17.08 14.1 17.19 14.0 17.31 14.1 
Always or almost always γ70 22.15 14.1 21.48 14.0 21.70 14.1 
Parents set aside time for homework every 
day or once/twice a week γ80 5.48 3.9 4.71 3.9 4.70 3.8 
Feel belong at school γ90 13.12*** 3.5 13.81*** 3.5 14.16*** 3.4 
Bullied once/twice a month or less γ100 17.47*** 3.2 17.17*** 3.2 17.19*** 3.2 
LEVEL 2 (SCHOOL) EFFECTS       
School SES (ref. = low)       
Medium γ01   27.93*** 7.2 24.36** 8.3 
High γ02   32.90*** 7.3 26.41** 9.2 
School less affected by resource shortage γ03   3.50** 1.2 2.38 1.5 
Remoteness (ref. = metropolitan)       
Provincial γ04   -4.68 5.0 -1.81 6.9 
Remote γ05   -24.83 15.6 -19.36 26.3 
Principal’s perception of parental support for 
student achievement high/very high γ06   18.10*** 4.8 18.27* 7.2 
Statistical significance * p<0.05, ** p<0.01, *** p<0.001 
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The results presented in Tables 6.7 and 6.8 are reported together in the following 

analysis. The results for Indigenous students (Model 1 in Table 6.7a) and non-Indigenous 

students (Model 1 in Table 6.8a) show similar patterns in terms of effects on reading 

achievement across student level predictors although effect sizes diverge. There is a negative 

impact on reading scores by gender and a greater difference for male Indigenous students (-

30.63) compared with non-Indigenous students (-11.07). On the other hand, for Indigenous 

students who speak English always or almost always at home, there are higher levels of 

reading achievement compared with those who never speak English at home, by 37.39 points. 

For non-Indigenous students, speaking English at home is not significant as a predictor of 

reading achievement. A significant positive relationship with reading scores is also evident 

for Indigenous students who are bullied irregularly, and this is higher in terms of the effect 

size (+28.82) than for non-Indigenous students (+17.47). Of key interest is the positive effect 

on reading achievement of having more home resources (+12.83 points), which is more than 

double that for non-Indigenous students (+5.08 points). For Indigenous students, the level 1 

effect (σ2) in Model 1 (Table 6.7b) is 5672.3 (p-value = 0.003). There is a 77% reduction in 

the variation in reading achievement across schools compared with that in the null model. In 

contrast, for non-Indigenous students (Table 6.8b), the level 1 effect (σ2) in Model 2 is 

4416.4 (p-value = <0.001), and the reduction in the variation in reading achievement across 

schools, compared with the null model, is only 33%.  

In Model 2, the effects of student and school predictors are considered together for 

Indigenous students in Table 6.7a. The level 1 predictors of greater numbers of home 

resources (+11.87), being male (-32.14), speaking English always or almost always at home 

(+32.23) and being bullied irregularly (+23.46) are statistically significant net of other 

factors. At the school level, remoteness is a significant negative predictor of reading 

achievement (-48.28), while the principal’s perception of parental support for children’s 

achievement in school being high or very high is a significant positive predictor of reading 

achievement (+20.86). No other school predictors have statistically significant effects on 

reading achievement for Indigenous students. There is a level 1 effect (σ2) of 5564.4 in 

Model 2 (Table 6.7b), and a further reduction in variation across schools compared with 

Model 1 of 67%. In contrast, the effect of most level 1 and level 2 predictors remains 

statistically significant for non-Indigenous students when considered together in Model 2 

(Table 6.8a). For non-Indigenous students, only the level 1 predictors of speaking English at 

home, parents setting aside time for homework and remoteness are not statistically 

significant, net of other factors. Contrasting with Indigenous students, the level 2 predictors 
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of medium school SES (+27.93), high school SES (+32.90), greater school resources (+3.50) 

and positive perceptions of parental support for children’s achievement (+18.10) are 

associated with higher levels of reading achievement for non-Indigenous students. Also 

interesting, although not statistically significant, is the difference in effect sizes on reading 

achievement of Indigenous versus non-Indigenous students if their parents regularly set aside 

time for homework, which is over four times the size of the coefficient for non-Indigenous 

students (+26.45 points versus +4.71 points). More of the variance across schools is 

explained than for Indigenous students (ICC = 10.8% versus ICC = 1.8%), with a level 1 

effect (σ2) of 4410.4 for non-Indigenous students in Model 2 and a reduction in variance 

across schools of 43% compared with Model 1 (Table 6.8b).  

The coefficients in Models 1 and 2 indicate substantial differences between 

Indigenous and non-Indigenous students noting that many of the relationships between 

predictors and reading achievement for Indigenous students may have fallen short of 

statistical significance due to higher standard errors for Indigenous students. The higher 

standard errors for the Indigenous student population reflect the broader dispersion of values 

from the population mean.  
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Model  in Tables 6.7 and 6.  (parts a and b respectively) examine whether school 

predictors moderate the effect of parental SES on the reading achievement of Indigenous and 

non-Indigenous students. The possible relationships are depicted in igure 6.5   

 

Figure 6.5   Depiction of moderating effects on reading achievement for Indigenous and 
non-Indigenous students: 2011 PIRLS 

or Indigenous students (Table 6.7a), the student level predictor of high parental SES 

is significantly influenced by the school predictor of high SES ( 75. ), indicating a cross-

level interaction in the model. The cross-level interaction represents the change in the slope 

of high parental SES on reading scores when school SES increases. The significant result 

suggests that reading achievement is more strongly related to parental SES in high SES 

schools compared with low SES schools. Being schooled in remote areas also moderates the 

effect of high parental SES on reading achievement by 9 . 0 points compared to being 

schooled in metropolitan areas. Among non-Indigenous students (Table 6. a) on the other 

hand, no school predictors influence the relationship between parental SES and reading 

achievement in terms of the cross-level interactions identified in Model . There are also few 

differences in variance, either within or across schools, for Indigenous or non-Indigenous 

students compared with the data in Model 2 (Tables 6.7b and 6. b). 

The cross-level interactions between parental SES and school SES, among Indigenous 

students, indicate that the relationship between SES and reading achievement is at least partly 

determined by the types of schools in which students are enrolled. This is particularly 

important for Indigenous students, where the negative effects of lower levels of parental SES 

and poverty on reading achievement may be countered to some extent by schooling 

circumstances. Such circumstances appear to relate to school contextual or compositional 

effects, and the dynamics arising from that composition, including differences in the racial 

and or social class composition of the school (Blume & urlauf, 2001; ohnson, 2000; 

Rumberger and Willms, 1992). There is some evidence from previous research that school 
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level characteristics are more important for Indigenous students living in remote areas than 

for those living in other areas. For example, the Productivity Commission (2016) notes that: 

About 40 per cent of the total variation in achievement among very remote 
Indigenous students is attributable to school-level characteristics (in contrast 
with about 25 per cent for Indigenous students nationally). (p. 8) 

The results also show that the effects of parental SES on levels of reading 

achievement are moderated by the areas in which Indigenous children live (Productivity 

Commission, 2016). As there were only five Indigenous students in the 2011 PIRLS sample 

living in remote areas and having high levels of parental SES, these data, although 

statistically significant, should be treated with some caution because of the possible effect of 

outliers. Given this proviso, it may still be the case that the moderating effect of remoteness 

on reading achievement for Indigenous students with high parental SES could be due to a 

variety of factors including culturally-supportive and responsive schooling in regional and 

remote areas having positive effects on achievement (Guenther, 2013; Jorgensen, 2018; 

Jorgensen, Grootenboer, Niesche, & Lerman, 2010; Productivity Commission, 2016; Riley & 

Webster, 2016).  In contrast, it is possible that some students in lower average performing 

schools may have higher levels of average achievement because of the ‘big-fish-little-pond’ 

effect (Huguet et al., 2009; Liem, Marsh, Martin, McInerney, & Yeung, 2013; Marsh, 2004). 

6.6 Summary 

This chapter has outlined the key student and school characteristics influencing 

reading achievement among primary school students. The research has confirmed that there is 

substantial variation in levels of reading achievement according to both Indigenous status and 

SES across Australia. Further, the results in this chapter suggest that certain factors translate 

into inequalities in reading achievement for young Indigenous students over and above the 

challenges faced by other students. While factors such as parental SES and bullying affect all 

students, underlying these issues for Indigenous students are a greater degree of poverty, 

fewer home resources, as well as heightened language and gender issues. 

This research also confirms the roles of cultural and social capital in shaping 

schooling experiences and outcomes. Cultural capital contributes to academic success and is 

developed through the practices and behaviours that are passed between family members by 

socialisation or cultural resources (Bourdieu, 1977, 1984; Jæger, 2011; Park, 2008) as well as 

being reinforced by a literary climate (Cheung & Andersen, 2003; De Graaf et al., 2000; 
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Evans et al., 2010). In addition, Coleman and others have examined social capital and its role 

in structuring the schooling experiences of students, including time spent by parents 

interacting with children and monitoring their schooling, as well as the social connections 

that parents develop with school staff (Coleman, 1987, 1988, 1990; Parcel et al., 2010; 

Simpson, 2001). Parental engagement is a key social capital mechanism, and it appears that 

lower levels of engagement have larger effects on Indigenous students’ reading achievement 

when compared with non-Indigenous students both at home and at school. This suggests that 

in teaching Indigenous students, it is particularly important for schools and classrooms to 

develop strategies which are sensitive to cultural background and the learning styles of 

students in ways that take account of the views of parents and community members (Evans, 

2015; Perso & Hayward, 2015).  

Two of the key environments for literacy development are the home (including family 

and community) and school, and these provide very different contexts for literacy 

development. Many Indigenous children grow up in circumstances where literacies other than 

reading and writing are common in daily life (McKeough et al. 2008). They may also speak 

forms of Aboriginal English that are not recognised or respected as distinct in traditional 

school and classroom settings (Eades, 2013; Malcolm, Kessaris & Hunter, 2003; Mellor & 

Corrigan, 2004). The use and acceptance of language extends to well-being, self-esteem and 

positive engagement with education. As Troy (2015) states: 

…overall, school is not a place of comfort for Aboriginal people. Differences 
in language use are an important factor in determining how we fit in and 
communicate…If I had been given the opportunity – now becoming more 
readily available – to study an Aboriginal language at school, my self esteem 
and sense of social worth would have been much improved. (pp. 141 & 142) 

Positive classroom interactions have been shown to be critical to the literacy 

development of students, particularly in situations of socioeconomic disadvantage (Comber et 

al., 2001; Comber & Hill, 2000). Further, children bring a range of literate practices to school 

from their homes and communities that can be drawn and built upon (Comber & Hill, 2000; 

Moll et al., 1992). Yet Indigenous peoples’ rich oral and multimodal traditions have not 

tended to translate well to the development of print-based literacy in the schooling years. 

Similar concerns have been noted for New Zealand Maori and other First Nations peoples 

(Hohepa & McNaughton, 2002; McKeough et al., 2008). For Indigenous students who are 

also from low SES backgrounds, they may have an even greater struggle to learn and apply 

the ‘rules of the game’ (Bourdieu & Wacquant, 1992, p. 99) and the cultural and social 
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capital embodied in print literacy skills: 

We want them to learn English. Not the kind of English you teach them in 
class, but your secret English. We don’t understand that English but you do. 
To us you seem to say one thing and then do another. That’s the English we 
want our children to learn. (Unnamed Aboriginal speaker, cited in Gray, 
2007, p. 7) 

Poorer school performance may in turn be reinforced by narrowly and monoculturally 

defined teaching practices (Nutbrown, Hannon & Morgan, 2005; Lewis, 2001) rather than 

those which build on the development of all literacies, according to the symbols which have 

most meaning for people in their homes and communities. There is continuing debate on the 

cultural relevance of mainstream education and testing in regard to Indigenous children (Gray 

& Hunter, 2000), but it is important to understand these fundamental issues, so as to build 

capacity for inclusion of Indigenous people in all aspects of their lives (Hill & Comber, 

2002). There is relatively little research on the differential effects of school composition and 

the resultant dynamics of students and staff within schools, suggesting that aspects under the 

broad heading of ‘school context’ need to be further investigated, as they may be important 

predictors of young Indigenous students’ achievement in literacy and numeracy (Reid, 2011), 

particularly in remote areas (Productivity Commission, 2016). 
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7.  SCHOOL AND AREA INFLUENCES ON INDIGENOUS 
PRIMARY SCHOOL ACHIEVEMENT 

This chapter examines school and area influences on the achievement of Indigenous 

students in primary schools in Australia. Following previous research linking spatial issues to 

Indigenous education participation and outcomes (e.g., Atkinson et al., 2008, 2010; Biddle, 

2009a, 2013; Biddle & Cameron, 2012; Biddle & Heyes, 2014), I argue that school and area 

effects, and segregation at both these levels, are contributors to the persistence of inequality 

in education for Indigenous people. The most extreme levels of inequality are evident for the 

poorest Indigenous Australians. This chapter thus poses research question 4 as follows: 

4. What is the effect of school and area Indigenous population levels on school 
achievement levels in low socioeconomic areas? 

a. Is there an association between the proportion of Indigenous students in a school 
and the mean NAPLAN scores of the school? 

b. Is there an association between the proportion of Indigenous young people in an 
area and the mean NAPLAN scores of the schools located within that area? 

7.1  Precis of research issues addressed in this chapter 

The education of the Indigenous peoples of Australia since colonisation has been 

characterised by segregation, fragmentation and marginalisation. While these phenomena 

have varied according to the policies and practices for different states and territories over 

time, the impact on Indigenous people across Australia has been, and continues to be, 

distinctive and far-reaching. This chapter analyses the association between a school’s 

location, levels of segregation, school socio-educational advantage and literacy and numeracy 

achievement. I argue that levels of school segregation structure and maintain Indigenous 

children’s inequality in schooling outcomes in socioeconomically disadvantaged 

communities.  

Previous studies of spatial effects on the education outcomes of the Indigenous 

population suggest that the educational disparity between Indigenous and non-Indigenous 

people is influenced by socioeconomic circumstances as a result of their geographic 

distribution (Biddle, 2013a; Biddle & Cameron, 2012; Biddle & Heyes, 2014). These 

phenomena can be attributed, at least partly, to residential segregation (Atkinson et al., 2008, 

2010; Biddle, 2009a; Biddle & Heyes, 2014). Segregation also occurs within schools. While 

the effects of school segregation have not been widely explored with regard to Indigenous 

Australians, in the broader research context, research has shown that differences arising 
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through segregation may be related to school contextual effects and the racial and/or social 

class composition of the school (Blume & Durlauf, 2001; McConney & Perry, 2010; 

Rothman & McMillan, 2003; Rumberger & Willms, 1992). Further, there is evidence that 

racial segregation in schools in the United States has a greater negative impact on the 

achievement of Black students than White students (Condron, 2009; Roscigno, 1998; 

Rumberger & Palardy, 2005), net of the effects of SES. 

This chapter examines school and area segregation and their implications for 

Indigenous people in low SES communities. 

7.2 Research method 

7.2.1 Research design and data sources 

This study component is a matched sample design in which areas of Australia in the 

lowest 30% of SES rankings have been selected to form the basis of analysis in three states: 

NSW, Queensland and South Australia. Matched sample designs have been termed ‘quasi-

experimental designs’ (Stuart & Rubin, 2008, p. 155) in that they seek to replicate 

randomised experiments utilising observational data. In matching, two subsamples of the data 

are chosen where the group under consideration is the same as, or as similar as possible to, 

the control group in all but the variables being tested or observed. This aims to provide 

strength in analysis and balance between the two groups regarding the variables under 

consideration (Rubin, 2006; Stuart & Rubin, 2008). For the NAPLAN study component, the 

areas in each state about which information was collected were primarily SA2s (see Chapter 

4 for more information). SA2s were included in this study component if they were in the 

lowest three deciles of the SEIFA IRSD. Each SA2 was selected according to its level of 

disadvantage using this index (ABS, 2013c).  

The relationship between Indigeneity, SES and locational disadvantage is given in 

Figure 7.1, which shows that the proportion of Indigenous young people living in the lowest 

three decile areas of Australia is approximately double that of non-Indigenous young people 

Australia-wide, with heightened effects for those in South Australia. This leads to questions 

about how and why Indigenous people are clustered so differently from the rest of the 

Australian population, and how such clustering affects other aspects of their lives and 

experience. In order to answer these questions, I am comparing low SES/high Indigenous 

population areas with other low SES areas (the latter forming the control group) to 

understand the influence of levels of Indigenous segregation and SES on achievement levels.  
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Figure 7.1   Indigenous and non-Indigenous young people living in lowest three SEIFA decile 
areas: Selected states and Australia, 2011 
Source: Author’s calculations using 2011 Population Census 

In this study component, areas were deemed to have high concentrations of 

Indigenous young people if they had an average ratio of Indigenous to non-Indigenous young 

people of about one to five (19%)26. These areas, termed high Indigenous population areas, 

were matched with areas where there were 6% or fewer Indigenous young people (an average 

ratio of about 1 to 20), termed low Indigenous population areas.   

At the area level, information was taken from the 2011 Population Census available 

for SA2s. The data were generated using ABS TableBuilder or were downloaded from the 

Australian Urban Research Infrastructure Network (AURIN) portal. All the data were 

benchmarked to the year 2011, the latest year of Census data available at the level of detail 

needed. Major criteria which formed the basis for matching between high and low Indigenous 

population areas included SEIFA decile of area, urban/rural location of area, and remoteness 

of area. All high Indigenous population areas in the lowest three deciles were included in the 

final selection in NSW, Queensland and South Australia except those for which not enough 

data were available at the area level (usually to protect confidentiality), or where a matching 

non-Indigenous area could not be found. More details on the construction of the dataset and 

 
26 In some SA2s, there were pockets of Indigenous population within the area. These SA2s were also 

selected, which generally had a lower ratio of Indigenous to non-Indigenous people than 1 to 5. 
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the sample design are given in Chapter 4 (Section 4.2.4). All statistics in this chapter are 

sourced from this merged dataset and are the author’s calculations unless otherwise stated. 

7.2.2 Variables 

To assess the association of school and area characteristics with mean school 

achievement, as embodied in research questions 4a and 4b, several types of variables were 

utilised.  

Outcome variable 

The outcome variable is the combined mean school NAPLAN score for Year 5 

reading and numeracy. Five NAPLAN learning areas are tested: reading, writing, spelling, 

grammar/punctuation, and numeracy. Of these areas, in this study component, reading and 

numeracy for Year 5 were recorded for each school in the sample. The mean score for a 

school was based on the students tested for 2011. Reading and numeracy scores were 

compared with combined reading/numeracy scores. Differences in scores and levels of 

significance were minimal when regressions were conducted for major variables and 

populations of interest (see Appendix 4). Therefore, a combined score was used as the 

outcome variable throughout this study component, derived by adding the Year 5 reading 

mean and Year 5 numeracy mean, for each school, and dividing by two.  

Segregation variables  

Segregation can be measured in many ways (Massey & Denton, 1988; Denton, 1995). 

As segregation of the school is related to segregation at the area level (Biddle, 2013a), 

measures for both residential and school segregation were defined in this study component. 

Specifically, two variables were used to measure the concentration of Indigenous young 

people at the school and area level. At the school level, the percentage of Indigenous students 

was included as a continuous variable, measuring the relative concentration of Indigenous 

versus non-Indigenous students in each school. At the area level, the percentage of 

Indigenous people aged under 15 years was represented through the selection of high and low 

Indigenous population areas to measure the concentration of Indigenous young people in an 

area. This measure was a binary variable considered integral to the matched sample design. 

With both school and area variables, Indigenous status included those identifying as either 

Aboriginal, Torres Strait Islander or Aboriginal and Torres Strait Islander in the relevant 

feeder collections. 
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Other school level predictor variables 

School socio-educational advantage indicates the relative advantage or disadvantage 

of the school’s student population using the ICSEA. ICSEA is based on geographic location 

and student composition. The ‘SEA’ component of ICSEA is based on parents’ occupation 

and education for each student and comprises two-thirds of the average for each school. In 

2011, the SEA component was weighted to account for the following school level factors: the 

percentage of Indigenous enrolments, the remoteness of the school and the percentage of 

disadvantaged students with a language background other than English. Together, school 

level factors comprised a third of the weight for each student. The final ICSEA value was 

assigned to a school from the average derived for all students in the school (see Chapter 4 and 

ACARA [2012c] for further details). The ICSEA has a mean of 1000 and a standard 

deviation of 100. The ICSEA score is also used to construct the distribution of students across 

four quarters representing a scale of relative disadvantage (‘bottom quarter’) through to 

relative advantage (‘top quarter’). For descriptive analyses, ICSEA was included as a 

continuous variable and the percentage of students in the bottom SEA quarter was also used. 

For modelling purposes, a binary variable was constructed to measure if each school 

contained a higher or lower percentage of students in the top SEA quarter, in which codes 

were assigned as follows: ‘10% or less in top SEA quarter in school’ and ‘Greater than 10% 

in top SEA quarter in school.’ The cut-off of 10 per cent was selected to represent about half 

of the sample in each group. 

School size: While research on the effect of school size on academic achievement is 

subject to debate (e.g., see Chesters & Daly, 2015; Ma & Klinger, 2000), there is some 

evidence to suggest that small to medium size schools may result in higher performance 

levels (Howley & Bickel, 1999; Lee & Smith, 1997), although poverty and race are still 

larger factors in predicting school achievement (Lee & Friedrich, 2007; Stevenson, 2006). 

There are also some measurement issues because the data for school size represent total 

enrolments and are more likely to include combined high school and primary enrolments for 

the non-government sector. Nevertheless, school size is included, categorised into small 

schools (100 students or less), medium schools (101 to 320 students) and larger schools (321 

or more students). The cut-offs for school size were selected to represent about a third of the 

sample in each group. 
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School sector (government, Catholic, independent) is included to acknowledge the 

considerable variation in NAPLAN scores in Australia between government and non-

government schools.  

Other area level predictor variables 

Area characteristics were collected based on research contextualising disadvantage as 

structural factors conducive to the development and/or maintenance of inequality (Brady, 

2006; Small & Newman, 2001). Several variables that were most highly correlated with 

school achievement were included in the model; however, it is noted that most area variables 

included in the dataset were not highly correlated with school achievement.27 

SEIFA decile: In the Census, areas are ranked from the lowest to highest scores, with 

the lowest 10% of areas given a decile number of 1, and so on. This variable is included as a 

three-way distinction between first, second and third deciles, reflecting that the sample is 

restricted to the lowest three deciles.  

Remoteness: Remoteness of the area is included as a three-way distinction based on 

contracted categories of the ARIA28 classification: major cities, inner/outer regional areas, 

and remote/very remote areas. 

State (NSW, Queensland, South Australia) is also included because of the variability 

in NAPLAN scores by state and territory (see descriptive analysis below). 

7.2.3 Sample characteristics for schools 

Sample characteristics for schools are shown in Table 7.1. In total, 858 schools were 

included in the sample, with slightly more schools in high Indigenous population areas (432) 

than in low Indigenous population areas (426). Characteristics were generally similar across 

these areas, except for the percentage of Indigenous enrolments per school, which was one of 

the key predictor variables under consideration. There was also a difference in the mean 

ICSEA score for schools in high and low Indigenous population areas (911 and 978 

respectively). 

  

 
27 All area variables included in the dataset are outlined and defined in Appendix 2. 
28 Remoteness areas are based on the ARIA, which measures the remoteness of a point using the physical road 
distance to the nearest urban centre in each of five size classes (see ABS, 2013a for more information). The five 
classes are major cities of Australia; inner regional Australia; outer regional Australia; remote Australia; and 
very remote Australia. 
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Table 7.1   School sample characteristics: 2011 NAPLAN merged dataset 
 

High Indigenous 
population areas 

Low Indigenous 
population areas Total areas 

Number of schools in sample n=432 n=426 n=858 
VARIABLE    
State (n)    
New South Wales 167 171 338 
Queensland 204 207 411 
South Australia 61 48 109 
Sector (%)    

Catholic 17.6 13.1 15.4 
Government 72.9 75.8 74.4 
Independent 9.5 11.0 10.3 
School type (%)    

Primary 16.7 13.4 15.0 
Combined 83.3 86.6 85.0 
Indigenous enrolments per school (n) 22 5 14 
Minimum 0 0 0 
Maximum 100 32 100 
Mean ICSEA score (n) 911 978 944 
% students in bottom SEA quarter (mean) 42.2 31.1 36.7 
Mean school size 249 262 255 
Minimum 7 6 6 
Maximum 1361 2116 2116 
Total enrolments in all selected schools in 
selected areas (n) 

 
107 481 

 
111 419 

 
218 900 

Total Indigenous enrolments in all selected 
schools in selected areas (n) 

 
9523 

 
2177 

 
11 700 

Indigenous % enrolments per school (mean)  
22 

 
5 

 
14 

7.2.4 Sample characteristics for areas 

Sample characteristics for areas are given in Table 7.2. In all, 180 Indigenous and 

non-Indigenous areas were included in the sample. Reflecting the matched sample design of 

the research, high and low Indigenous population areas had very similar characteristics 

according to most major selection criteria, except for the percentage of Indigenous young 

people in each area, which was one of the key predictor variables under consideration. In 

addition, there was some variation in the proportion of SEIFA IRSD deciles for high and low 

Indigenous population areas, which reflected the rule of thumb that areas were matched if 

they were no more than two deciles apart from (and ideally the same decile as) one another. 

Within selected areas, a nested dataset was constructed which mapped schools to area 

characteristics and to mean school reading and numeracy scores and other school 

characteristics, using data from the sources outlined in Chapter 4.  
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Table 7.2   Area sample characteristics: 2011 NAPLAN merged dataset 
 

High Indigenous 
population areas 

Low Indigenous 
population areas 

 
Total areas 

Number of areas in sample n=90 n=90 n=180 
State (n)    
New South Wales 30 30 60 
Queensland 49 49 98 
South Australia 11 11 22 
Capital city-Rest of state (%)    

Capital city 16.7 22.2 19.4 
Rest of state 83.3 77.8 80.6 
Section of state (%)    

Major urban 30.0 28.9 29.4 
Other urban 47.8 37.8 42.8 
Rural 22.2 33.3 27.8 
Remoteness areas (%)    

Major cities of Australia 20.0 28.9 24.4 
Inner and outer regional Australia 68.9 63.3 66.1 
Remote and very remote Australia 11.1 7.8 9.4 
SEIFA deciles (%)    

Lowest decile 30.0 25.6 27.8 
2nd decile 33.3 44.4 38.9 
3rd decile 36.7 30.0 33.3 
Mean SEIFA IRSD score (n) 911 926 919 
Mean number of schools per area (n) 6 6 6 
Minimum 1 1 1 
Maximum 11 12 12 
Total population aged 0-14 years in 
selected areas (n) 776 958 929 959 1 706 917 
Total Indigenous population aged 0-14 
years in selected areas (n) 27 805 9 537 37 342 
Indigenous population aged 0-14 years 
as % of total population aged 0-14 
years in area (mean) 19.4 6.1 12.7 
Minimum 6.4 0.1 0.1 
Maximum 71.8 13.0 71.8 

7.3 Descriptive analysis 

Year 5 combined reading/numeracy mean NAPLAN scores cross-classified by key 

school and area characteristics are presented in Table 7.3. The mean score for the total 

sample is 461, which compares with the national mean score for Australia of 488 in 2011 

(ACARA, 2011c).29 The mean NAPLAN score across schools in the South Australian sample 

is 448. This is 5 points lower than in the Queensland sample (453), which is in turn 21 points 

 
29 For national scores, the mean is taken across reading and numeracy. 
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lower than in the NSW sample (474). These scores compare with the total mean scores in 

these states of 474, 470 and 497 respectively (ACARA, 2011c), which are 26, 17 and 23 

points higher, respectively, than the scores in the sampled population for these states. There 

are also patterns of higher and lower achievement according to school sector. Overall, 

government schools in the sample have a mean score of 455, which is 22 points lower than 

sampled schools in the Catholic sector (477), and this is in turn 5 points lower than sampled 

schools in the independent sector (482). These differences at least partly reflect the school 

SES of students (Buckingham et al., 2013; Considine & Zappala, 2002), and the fact that 

parents with higher SES levels are more likely to send their children to non-government 

schools (Considine & Zappala, 2002; Miller & Voon, 2012). This is also confirmed through 

an examination of ICSEA scores in the sample, where schools with ICSEA scores of less than 

800 have considerably lower mean NAPLAN scores (399) than schools with ICSEA scores 

of 1000 or more (485). 

The most consistent differences are between school NAPLAN scores for high and low 

Indigenous population areas, although there is some variability in levels of statistical 

significance levels for differences between the means of the respective areas. In total, the 

mean score across schools in high Indigenous population areas is 450 compared with a mean 

score of 471 across schools in low Indigenous population areas, a difference of 21 points. 

Irrespective of cross-classifying variables, the difference in mean scores for high Indigenous 

population areas is on average almost 19 points lower than for low Indigenous population 

areas, with the greatest differences being for those in remote or very remote areas (a 

difference of -45 points for high Indigenous population areas compared with low Indigenous 

population areas), those in combined schools (a difference of -30 points for high Indigenous 

population areas compared with low Indigenous population areas) and those in small schools 

(a difference of -29 points for high Indigenous population areas compared with low 

Indigenous population areas). It should be noted that schools categorised as ‘combined’ are 

more likely to be in the non-government sector and are also more likely to have larger school 

sizes than schools classified as ‘Primary.’ These factors may influence the results for these 

variables and their impact on achievement in high versus low Indigenous population areas.  
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Table 7.3   School combined mean reading/numeracy scores for high and low Indigenous 
population areas by key school characteristics: 2011 NAPLAN merged dataset 

 
 
  High Indigenous 

population areas 
Low Indigenous 

population areas  All areas 

Diff - high 
from low 

population 
areas 

 Mean SD Mean SD Mean SD Number 
All sampled areas 450 34.1 471 29.1 461 33.4 -21** 
SCHOOL CHARACTERISTICS        
Sector        

Catholic 474 21.7 480 22.6 477 22.2 -7 
Government 442 32.4 467 28.7 455 33.1 -25*** 
Independent 472 35.9 491 29.6 482 33.9 -19** 
School type        

Primary 450 32.3 470 28.2 461 31.9 -20*** 
Combined 449 42.2 479 34.0 462 41.3 -30*** 
School size        

100 students or less 448 39.3 477 28.9 464 36.9 -29*** 
101 to 320 students 447 32.5 468 30.9 456 33.5 -21*** 
321 students or more 456 29.2 467 26.6 462 28.4 -11** 
Indigenous enrolments per 
school 

       

0% to less than 5% 471 21.2 480 26.7 477 25.7 -9* 
5% to less than 20% 462 26.7 463 28.6 462 27.6 -1 
20% or more 427 33.6 449 33.6 429 34.1 -23* 
ICSEA score        

1000 or more 477 19.3 490 24.4 485 28.1 -12*** 
900 to less than 1000 460 25.2 465 27.2 463 25.0 -5* 
800 to less than 900 437 24.7 446 25.8 439 26.5 -8 
Less than 800 399 28.1 -  399 23.2 - 
Statistical significance * p<0.05, ** p<0.01, *** p<0.001 

 

There is also a consistent pattern of mean scores for the total sample according to the 

percentage of Indigenous students enrolled in each school. The mean score of schools with 

20% or higher levels of Indigenous enrolments is 429, which is lower than schools  

with between 5 and 19% of Indigenous enrolments (462), and which is lower in turn than 

schools with fewer than 5% Indigenous enrolments (477).  
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Table 7.3, continued   School combined mean reading/numeracy scores for high and low 
Indigenous population areas by key area characteristics: 2011 NAPLAN merged dataset 

 
 
  High Indigenous 

population areas 
Low Indigenous 

population areas  All areas  

Diff - high 
from low 

population 
areas 

 Mean SD Mean SD Mean SD Number 
AREA CHARACTERISTICS        
State        
New South Wales 463 31.5 486 26.4 474 31.1 -22*** 
Queensland 444 32.2 462 26.5 453 30.9 -18*** 
South Australia 437 36.0 461 29.5 448 35.3 -24*** 
Greater capital city or rest 
of state  

       

Capital city 446 27.1 468 28.2 458 29.7 -22*** 
Rest of state 451 35.0 472 29.3 461 34.0 -21*** 
Section of state        

Major urban 443 31.2 469 28.3 456 32.4 -26*** 
Other urban 456 32.7 474 30.3 463 33.0 -18*** 
Rural 445 37.1 470 28.4 460 34.4 -25*** 
Remoteness areas        

Major cities of Australia 448 26.8 469 29.2 460 30.0 -21*** 
Inner and outer regional 
Australia 

 
455 32.9  

472 29.2  
463 32.2  

-17*** 
Remote and very remote 
Australia 

 
429 38.9  

474 29.4  
446 41.7  

-45*** 
SEIFA deciles        

Lowest decile 444 33.7 465 28.5 453 33.3 -21*** 
2nd decile 458 31.6 473 30.2 467 31.7 -15*** 
3rd decile 449 35.5 473 27.9 461 34.2 -25*** 
Number of schools per area        

Less than 3 440 31.5 457 26.7 450 30.0 -18 
3 to less than 7 451 33.3 474 29.0 463 33.0 -22*** 
7 or more 451 35.2 472 29.1 460 34.2 -21*** 
Statistical significance * p<0.05, ** p<0.01, *** p<0.001 
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The relationship between Indigenous enrolments, low school socio-educational advantage 

and school NAPLAN scores is further depicted in igure 7.2. The graph shows that there is a 

strong negative relationship between both school socioeconomic levels and levels of 

Indigenous enrolment in a school. In addition, when Indigenous enrolment is particularly 

high (20  or greater within a school), there is a much longer tail of scores towards the lower 

end. If there are between 5  and 19  Indigenous enrolments in a school, the scores cluster 

towards the middle of the line of fit, and if there are less than 5  of Indigenous enrolments in 

a school, the scores are clustered around, or are slightly higher than, the national mean of  

for 2011. School ICSEA scores are strongly correlated with levels of Indigenous enrolment, 

at least in part because the percentage of Indigenous enrolments in each school is used in the 

calculation of ICSEA for each school. However, this figure only comprises one-third of the 

weight used to produce the final ICSEA value for each school. 0  

 

Figure 7.2   Mean year 5 combined reading/numeracy scores by school ICSEA and levels of 
Indigenous enrolment: NSW, Queensland and South Australia, 2011 
Source: Author’s calculations using 2011 NAPLAN merged dataset 
 

 
0 or information on the way ICSEA is constructed, see Chapter  and this chapter (Section 7.2.2).  
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In seeking to understand the effect of school socio-educational advantage on 

NAPLAN scores, it is useful to examine the distributions of Indigenous versus total 

enrolments by sector of schooling. Figure 7.3 shows the Indigenous enrolment share for 

schools in high and low Indigenous population areas and the total sample, respectively. These 

figures are compared to the enrolment share for Australia as a whole (taken from ABS, 

2012c, with a reference year of 2011). The data show very similar patterns in terms of the 

share of Indigenous enrolments across school sectors regardless of sampled areas: 86 to 87% 

enrolled in the government sector and equal proportions of the remaining share in Catholic 

and independent schools. In contrast, the share of total enrolments is quite different, with 

only about two-thirds of enrolments being in government schools. The remaining third of 

total enrolments are split between Catholic and independent schools, with the proportion of 

enrolments in independent schools particularly high in low Indigenous population areas.  

 

Figure 7.3   Share of Indigenous and total enrolments by school sector: NSW, Queensland, 
South Australia and Australia, 2011 
Source: Author’s calculations using 2011 ACARA school data; 2011 NAPLAN merged dataset; Schools, Australia 
(ABS, 2012c) 

The descriptive analysis suggests that clustering of Indigenous enrolments at both the 

school and/or area level may affect mean school achievement, but it is not clear from this 

analysis whether the variability is greater at the school or area level, and what degree of 

variability is due to other contributing variables. The next section of this chapter outlines the 

modelling approach used to assess these more complex notions. 
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7.4 Analytical strategy 

In the first phase of the multivariate analysis, conducted in HLM (Raudenbush et al., 

2011), a modelling strategy is employed which takes account of the clustered effects of 

school and area characteristics on NAPLAN scores. This is necessary because characteristics 

at one level of the data hierarchy are naturally related to the characteristics at the other level. 

In this analysis, there are two levels in the data hierarchy: schools (level 1) and areas (level 

2). In the hierarchy, units within a cluster are assumed to be statistically more similar than 

units in different clusters, and the estimation of standard errors and correlations within and 

between clusters must therefore be considered. First, the proportion of variance in mean 

school NAPLAN scores, both within and across areas, is calculated using the ICC. Then, 

NAPLAN combined reading/numeracy scores are modelled by selected school characteristics 

for the total sample, and for high and low Indigenous population areas, using a series of 

multi-level linear regression models. For each of the above sampled groups, school effects 

are examined separately, and then school and area effects on NAPLAN scores are examined 

together. Standard error estimation is robust to account for clustering and for assumed 

correlations between observations across the hierarchy. In the next phase, the moderating 

effect of high/low Indigenous population areas on the relationship between the school level 

variables and mean school NAPLAN scores is also tested. Data for this final phase are 

analysed to assess levels of cross-level interaction in HLM. The proportion of variance within 

and across areas is calculated using the ICC. 

 7.5 Multivariate analysis 

As the first step, a null model is generated to calculate whether there is enough 

variance at the area level to warrant further investigation. The results of these calculations are 

reported in Table 7.4. For the total sample, the intercept is estimated to be 276.2, the within-

area (level 1) variance 837.5 and the total variance 1113.7 (the sum of the between- and 

within-area figures). In summary, while differences in mean school NAPLAN scores within 

an area account for most of the unexplained variance (75.2%), the variance of mean school 

NAPLAN scores in different areas are also substantial (24.8%), with a quarter of the variance 

in reading achievement occurring across areas.   
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Table 7.4   Estimation of variance components (null model): 2011 NAPLAN merged dataset 
 
ALL AREAS 

Variance 
component 

Degrees of 
freedom χ2 

 
p-value 

Intercept u0 276.2 179 462.52 <0.001 
σ2 (variance within areas) 837.5    
Total variance 1113.7    
Intra-class correlation (across area variance 
expressed as %) 24.8% 

HIGH INDIGENOUS POPULATION AREAS 
Variance 

component 
Degrees of 
freedom χ2 

 
p-value 

Intercept u0 180.4 89 165.9 <0.001 
σ2 (variance within areas) 981.6    
Total variance 1162.0    
Intra-class correlation (across area variance 
expressed as %) 15.5% 

LOW INDIGENOUS POPULATION AREAS 
Variance 

component 
Degrees of 
freedom χ2 

 
p-value 

Intercept u0 157.0 89 184.5 <0.001 
σ2 (variance within areas) 691.6    
Total variance 848.6    
Intra-class correlation (across area variance 
expressed as %) 18.5% 

The next step is to examine the effects of school level variables as well as school and 

area level variables on school NAPLAN scores for the total sample (Tables 7.5a and 7.5b). 

Multi-level modelling with fixed effects is used because the slopes do not significantly vary 

across the groups and the deviance statistic indicates the better model fit of the fixed effects 

model. In Model 1 (Table 7.5a), only school factors are included in the model. The equations 

for the models are given below: 

Level 1 model 

Yij  = β0j + β1j (Catholic sector) ij + β2j (independent sector) ij + β3j (school 
SEA) ij + β4j (medium school size) ij + β5j (large school size) ij + β6j (% 
Indigenous enrolment) ij + rij  

Level 2 model 

β0j = γ00 + u0j 
β1j = γ10  
β2j = γ20  
β3j = γ30  
β4j = γ40  
β5j = γ50  
β6j = γ60  
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The NAPLAN scores for both Catholic schools (+11.34) and independent schools 

(+18.87) are, on average, higher than for government schools, when controlling for school 

advantage, school size and percentage of Indigenous enrolments. Similarly, when schools 

have greater than 10% of students in the top SEA quarter, their NAPLAN scores are, on 

average, higher than for schools with fewer than 10% of students in the top ICSEA quarter, 

net of the effects of other factors (+10.16). The scores for medium-sized schools (between 

101 and 320 students) are, on average, 6.86 points lower than for small schools (under 100 

students), and the scores for larger schools (more than 320 students) are also lower than for 

small schools (-7.97). Importantly, for every 1 percentage point increase in the proportion of 

Indigenous students in school, the school NAPLAN scores decrease by 0.91 points, net of the 

effects of other factors. Model 1 in Table 7.5b shows the level 1 variance estimate for reading 

achievement is significant for schools within areas (σ2 = 508.7, p-value = <0.001) indicating 

that there is relatively significant variation in reading achievement across areas (ICC = 

19.1%), although accounting for school level predictors in the model reduces the variation in 

reading achievement across areas from that in the null model by about 23%.  

Model 2 in Table 7.5a examines both school and area effects on school NAPLAN 

scores. The equations for the models are given below: 

Level 1 model 

Yij  = β0j + β1j (Catholic sector) ij + β2j (independent sector) ij + β3j (school 
SEA) ij + β4j (medium school size) ij + β5j (large school size) ij + β6j (% 
Indigenous enrolment) ij + rij  

Level 2 model 

β0j = γ00 + γ01 (Queensland)j + γ02 (South Australia)j + γ03 (second SEIFA 
decile)j + γ04 (third SEIFA decile)j + γ05 (Indigenous high/low population 
area)j + u0j 
β1j = γ10  
β2j = γ20  
β3j = γ30  
β4j = γ40  
β5j = γ50  
β6j = γ60  
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Table 7.5a   Hierarchical linear models predicting fixed effects on school achievement for all 
areas: 2011 NAPLAN merged dataset  

 
Number in sample 

n=858 schools 
n=180 areas 

 Model 1 Model 2 Model 3 Model 4  
VARIABLE Coefficient SE Coefficient SE Coefficient SE Coefficient SE 
Intercept β0j 447.1*** 2.8 459.55*** 3.2 442.89*** 4.6 449.05*** 6.2 
For Indigenous enrolment slope β6j -0.91*** 0.1 -0.86*** 0.1 - - -1.16*** 0.3 
State (ref. = NSW)         
Queensland γ61       -0.02 0.1 
South Australia γ62       -0.15 0.1 
SEIFA decile (ref. = lowest decile)         

2nd decile γ63       -0.05 0.1 
3rd decile γ64       -0.10 0.1 
High Indigenous population areas 
γ65       0.42 0.2 
For school SEA slope β3j 10.16*** 1.7 9.65*** 1.7 16.16*** 2.2 14.63*** 3.9 
State (ref. = NSW)         
Queensland γ31       0.54 3.5 
South Australia γ32       5.49 4.5 
SEIFA decile (ref. = lowest decile)         
2nd decile γ33       -8.99* 4.1 
3rd decile γ34       -7.21 4.0 
High Indigenous population areas 
γ35       -0.30 3.0 
OTHER LEVEL 1 (SCHOOL) EFFECTS         
School sector (ref. = government)          
Catholic γ10  11.34*** 2.1 11.37*** 2.1 18.49*** 2.4 11.12*** 2.2 
Independent γ20  18.87*** 3.2 19.37*** 3.0 22.75*** 3.8 18.90*** 3.1 
School size (ref. = small)         
Medium γ40  -6.86*** 2.1 -6.96*** 2.0 -10.16*** 2.7 -6.46** 2.0 
Large γ50  -7.97*** 2.1 -8.05*** 2.0 -6.41* 2.9 -7.58*** 2.0 
LEVEL 2 (AREA) EFFECTS         
State (ref. = NSW)         
Queensland γ01   -20.04*** 1.8 -20.58*** 2.5 -20.88*** 5.4 
South Australia γ02   -21.30*** 2.8 -21.20*** 4.3 -28.25*** 6.3 
SEIFA decile (ref. = lowest decile)         
2nd decile γ03   4.80* 2.0 7.90** 2.8 17.58** 6.1 
3rd decile γ04   5.70* 2.3 8.60* 3.6 15.70* 6.1 
High Indigenous population areas 
γ05   -5.10*** 1.9   -1.43 4.8 
Remoteness areas (ref. = major 
cities) 

        

Inner and outer regional areas γ05     4.69 2.5   
Remote and very remote areas γ06     -10.39 6.5   
         
Statistical significance * p<0.05, ** p<0.01, *** p<0.001 
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The results show that school sector, school socio-educational advantage and school 

size all remain significant in terms of their effects on school NAPLAN scores, noting that the 

coefficients for the variable of school size are slightly lower than in Model 1. Considering 

area level variables in Model 2, the NAPLAN scores for schools in both Queensland (-20.04) 

and South Australia (-21.30) are significantly lower than for the reference group (schools in 

NSW). By IRSD decile, schools in the second decile (+4.80) average higher NAPLAN scores 

than schools in the lowest decile, as do schools in the third decile (+5.70). Finally, when 

controlling for all other factors, including the percentage of Indigenous enrolments in each 

school, schools located in high Indigenous population areas have NAPLAN scores that are on 

average 5.10 points lower than in low Indigenous population areas. Model 2 (Table 7.5b) 

shows that the level 1 variance for reading achievement is less significant for students within 

schools (σ2 = 502.7, p-value = 0.122), with an ICC of 3.6% (compared with 19.1% in Model 

1). 

Model 3 in Table 7.5a replaces the segregation variables at both the school and area 

level with the remoteness variable. The equations for the models are given below: 

Level 1 model 

Yij  = β0j + β1j (Catholic sector) ij + β2j (independent sector) ij + β3j (school 
SEA) ij + β4j (medium school size) ij + β5j (large school size) ij +  rij  

Level 2 model 

β0j = γ00 + γ01 (Queensland)j + γ02 (South Australia)j + γ03 (second SEIFA 
decile)j + γ04 (third SEIFA decile)j + γ05 (regional area)j + γ06 (remote area)j 
+ u0j 
β1j = γ10  
β2j = γ20  
β3j = γ30  
β4j = γ40  
β5j = γ50  
 

The findings by remoteness show that, when controlling for other factors, schools in 

inner or outer regional areas average slightly higher NAPLAN scores than schools in major 

cities (+4.69), while schools in remote or very remote areas average lower NAPLAN scores 

than schools in major cities (-10.39), although the former of these results is not significant. 

The results of Model 3 suggest that the effect of remoteness is largely accounted for by the 

percentage of Indigenous enrolments in schools and by the percentage of Indigenous young 
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people at the area level, although the variance across areas is higher than for Model 2 

(ICC 1 .0) (Table 7.5b). Multicollinearity is detected if a variable on remoteness and 

variables on Indigenous segregation are included together in the model. Multicollinearity 

occurs, among other reasons, when there are relatively high correlations between two or more 

independent variables, creating skewed and unstable modelled results ( unst & Webster, 

1975; Mela & opalle, 2002). or this reason, the remoteness variable is excluded from 

further models (see Appendix 1 for more information). 

Model  in Table 7.5a examines whether area predictors moderate the effects of 

Indigenous enrolment and school socio-educational advantage on the reading achievement of 

the total sample. The possible relationships are depicted in igure 7.  

 

Figure 7.4   Depiction of moderating effects on reading achievement for all areas: 2011 
NAPLAN merged dataset 

The equations for the models are given below  

Level 1 model 

a c sec r de e de sec r sc
ed sc s e ar e sc s e d e s

e r e r
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Level 2 model 

β0j = γ00 + γ01(Queensland)j + γ02 (South Australia)j + γ03 (second SEIFA 
decile)j + γ04 (third SEIFA decile)j + γ05 (Indigenous high/low population 
area)j + u0j 

β1j = γ10  
β2j = γ20  
β3j = γ30 + γ31(Queensland)j + γ32(South Australia)j + γ33 (second SEIFA 
decile)j + γ34 (third SEIFA decile)j + γ35 (Indigenous high/low population 
area)j + u0j 

β4j = γ40  
β5j = γ50  
β6j = γ60 + γ61(Queensland)j + γ62(South Australia)j + γ63 (second SEIFA 
decile)j + γ64 (third SEIFA decile)j + γ65 (Indigenous high/low population 
area)j + u0j 

 

No area predictors significantly influence the relationship between Indigenous 

enrolment and reading achievement in terms of the cross-level interactions identified in 

Model 4. However, the school level predictor of socio-educational advantage is significantly 

influenced for the second SEIFA decile (-8.99), indicating that the effect of socio-educational 

advantage on reading achievement decreases for schools in this decile compared with those in 

the lowest decile.  

The next phase of the analysis examines school achievement levels in high and low 

Indigenous population areas. Whereas for the total sample, 24.8% of the variance in mean 

school NAPLAN scores lies across areas, this compares with 15.5% of the variance in mean 

school NAPLAN scores lying across high Indigenous population areas, and 18.5% of the 

variance in mean school NAPLAN scores lying across low Indigenous population areas 

(Table 7.4). However, by modelling areas separately (Tables 7.6 and 7.7, each containing 

parts a and b), the effects of clustering within the school populations can be further explored. 

Model 1 in Table 7.6a considers the effects of school characteristics alone on school 

NAPLAN scores in high Indigenous population areas. The model shows that when 

controlling for other factors, a one percentage point increase in the proportion of Indigenous 

students in school has a negative effect (-0.84) on school NAPLAN scores. Similarly, when 

school and area characteristics are together examined in Model 2 for high Indigenous 

population areas, the coefficients for the proportion of Indigenous students are statistically 

significant, with a one percentage point gain in Indigenous enrolments resulting in a similar 

decrease (-0.81) in school NAPLAN scores, when controlling for other factors. Model 1 in 

Table 7.6b shows that the Level 1 effect (σ2) in Model 1 is 453.3 (p-value = <0.001) and 
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Table 7.6a   Hierarchical linear models predicting fixed effects on school achievement for 
high Indigenous population areas: 2011 NAPLAN merged dataset 

 
Number in sample 

n=432 schools 
n=90 areas 

 Model 1 Model 2 Model 3 
VARIABLE Coefficient SE Coefficient SE Coefficient SE 
Intercept β0j 435.79*** 3.8 443.89*** 4.2 428.04*** 7.4 
For Indigenous enrolment slope β6j -0.84*** 0.1 -0.81*** 0.1 -0.65*** 0.1 
State (ref. = NSW)       
Queensland γ61     -0.06 0.1 
South Australia γ62     -0.21 0.1 
SEIFA decile (ref. = lowest decile)       
2nd decile γ63     -0.15 0.1 
3rd decile γ64     -0.11 0.1 
For school SEA slope β3j 7.37** 2.5 7.91*** 2.4 20.17*** 4.6 
State (ref. = NSW)       
Queensland γ31     -3.18 4.8 
South Australia γ32     2.00 4.8 
SEIFA decile (ref. = lowest decile)       
2nd decile γ33     -17.28** 5.6 
3rd decile γ34     -12.01* 5.5 
OTHER LEVEL 1 (SCHOOL) EFFECTS       
School sector (ref. = government)        
Catholic γ10  15.67*** 2.9 15.78*** 2.8 15.96*** 2.8 
Independent γ20  20.39*** 4.1 21.63*** 3.8 21.71*** 3.9 
School size (ref. = small)       
Medium γ40  -2.42 2.6 -2.48 2.4 -2.6 2.3 
Large γ50  -0.14 2.8 -0.55 2.8 -1.2 2.5 
LEVEL 2 (AREA) EFFECTS       
State (ref. = NSW)       
Queensland γ01   -20.08*** 2.7 -15.56* 7.7 
South Australia γ02   -19.43*** 3.5 -20.7** 7.2 
SEIFA decile (ref. = lowest decile)       
2nd decile γ03   6.88** 2.5 29.80*** 8.4 
3rd decile γ04   4.72 3.2 20.45* 8.5 
Statistical significance * p<0.05, ** p<0.01, *** p<0.001 

446.2 in Model 2 (p-value = 0.043). There is greater variation in reading achievement across 

areas (ICC = 21.7%) in Model 1 than for the null model (15.5%) although the ICC decreases 

to 6.7% in Model 2. 

Moderating effects for high Indigenous population areas are considered in Model 3 of 

Table 7.6a. The possible relationships are depicted in Figure 7.5, the model being the same as 

for the total sample, but with the moderating variable of high/low Indigenous population 

areas removed: 



1 5 
 

 

Figure 7.5   Depiction of moderating effects on reading achievement for high and low 
Indigenous population areas: 2011 NAPLAN merged dataset  

The model shows that among these areas, the predictor of school SEA is significantly 

influenced in the second and third SEI A deciles (-17.2  and -12.01, respectively), indicating 

that as SEI A levels increase, the effect of school SEA on reading achievement decreases. 

The significant results suggest that there is a strong interrelationship in high Indigenous 

population areas between the SEA of schools and the socioeconomic circumstances of areas 

in influencing reading achievement. 

Models 1 and 2 in Table 7.7a consider the effects of school characteristics, as well as 

school and area characteristics, on school NAPLAN scores for non-Indigenous areas. In 

Model 1, for every one percentage point increase in the proportion of Indigenous students, the 

school NAPLAN score is 1.2  points lower, the difference of which is about 0.  points 

greater than the equivalent model for high Indigenous population areas. When school and 

area characteristics are together examined in Model 2, the negative effect of the proportion of 

Indigenous enrolments on school NAPLAN scores is again greater than for Model 1  -1.27 

points for each percentage point increase in Indigenous enrolments. There is a level 1 effect 

( 2) of 5 6.5 (p-value  0.001) for low Indigenous population areas in Model 1 and 5 .  in 

Model 2 (p-value  0. 6), with a reduction in variance across areas from 1 .5  in the null 

model to 16.9  in Model 1, and then to 2.  in Model 2 (Table 7.7b). 
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Table 7.7a   Hierarchical linear models predicting fixed effects on school achievement for 
low Indigenous population areas: 2011 NAPLAN merged dataset 

 
Number in sample 

n=426 schools 
n=90 areas 

 Model 1 Model 2 Model 3 
VARIABLE Coefficient SE Coefficient SE Coefficient SE 
Intercept β0j 458.56*** 4.0 470.83*** 4.4 477.88*** 8.8 
For Indigenous enrolment slope β6j -1.28*** 0.3 -1.27*** 0.2 -1.52* 0.7 
State (ref. = NSW)       
Queensland γ61     -0.33 0.5 
South Australia γ62     -1.56 0.8 
SEIFA decile (ref. = lowest decile)       
2nd decile γ63     0.55 0.6 
3rd decile γ64     0.90 0.6 
For school SEA slope β3j 12.13*** 2.3 10.72*** 2.2 6.30 5.4 
State (ref. = NSW)       
Queensland γ31     3.66 4.9 
South Australia γ32     6.10 6.2 
SEIFA decile (ref. = lowest decile)       
2nd decile γ33     3.35 5.6 
3rd decile γ34     2.34 5.6 
OTHER LEVEL 1 (SCHOOL) EFFECTS       
School sector (ref. = government)        
Catholic γ10  6.08* 2.9 4.78 3.2 3.51 3.2 
Independent γ20  17.55*** 5.0 17.03*** 4.7 16.21*** 4.9 
School size (ref. = small)       
Medium γ40  -9.93** 3.2 -9.91** 3.1 -9.63** 3.1 
Large γ50  -14.89*** 2.9 -13.70*** 2.8 -13.64*** 2.7 
LEVEL 2 (AREA) EFFECTS       
State (ref. = NSW)       
Queensland γ01   -21.43*** 2.4 -2.54*** 8.7 
South Australia γ02   -23.52*** 4.3 2.58*** 8.6 
SEIFA decile (ref. = lowest decile)       
2nd decile γ03   2.83 3.2 -26.74 7.4 
3rd decile γ04   6.02 3.2 -33.32 8.8 
Statistical significance * p<0.05, ** p<0.01, *** p<0.001 
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In terms of moderating effects among schools in low Indigenous population areas 

(Model 3), no area predictors significantly influence the relationship between school SEA 

and reading achievement in terms of the cross-level interactions identified. There is also little 

change in the variance components and ICC between Models 2 and 3 (Table 7.7b). 

7.6 Summary 

This research component has shown that, holding everything else constant, there is a 

negative association between school combined reading/numeracy achievement and high 

concentrations of Indigenous young people in low SES areas. In addition, within low SES 

areas, there is a negative association between school combined reading/numeracy 

achievement and higher concentrations of Indigenous students in a school, net of the effects 

of other factors. These effects are not uniform, nor does it appear that school clustering and 

its effects are wholly dependent on area clustering, or on regional effects more generally. 

Although it is commonly assumed that geographic remoteness is one of the main influences 

on the achievement levels of Indigenous students, this research shows that across all areas, 

including capital cities, inner and outer regional areas as well as remote areas, population 

clustering within schools and areas has significant negative impacts on mean school 

achievement levels.  

An unexpected finding is that segregation has a larger effect on a school's mean 

NAPLAN score in low Indigenous population areas than in high Indigenous population areas. 

This larger effect is likely to reflect the considerably variable distributions of both Indigenous 

population and levels of low SES within schools in low Indigenous population areas. It also 

suggests parents may be making deliberate choices not to send their children to schools with 

higher numbers of racial or ethnic minorities (Ho, 2011; Longbottom, 2015) in these areas.  

Further, the clustering of children within schools in low Indigenous population areas 

may be due to a peer group effect, where Indigenous students, even in comparatively low-

clustered areas and more advantaged schools, may be benchmarking their achievement and 

motivations to low-achieving rather than high-achieving students within these contexts. 

While there are myriad methodological issues in defining peer groups and affiliations 

(Kindermann, 2007), Martin (2006) and Martin and Marsh (2006) have highlighted how peer 

effects in the school context may be related to a lower academic self-concept, academic 

resilience and/or themes of cultural resistance among Indigenous students (Beresford, 2003a). 

The impact of bullying and discrimination particularly in these school environments also 
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cannot be discounted (ABS, 2011b; Coffin, Larson, & Cross, 2012; Mellor, 2003; Purdie et 

al., 2000).  

Analyses of the data in this chapter have demonstrated relationships between school 

socioeconomic composition and school segregation, with important implications for 

Indigenous people living in low SES communities. The research thus confirms the existing 

Australian and international research that segregation has significant negative effects on the 

achievement of students by race and socioeconomic status (Atkinson et al., 2008; Biddle & 

Heyes, 2014; Goldsmith, 2009; Jordan, 2010; Roscigno,1998; Rumberger & Willms, 1992). 

While the nature of Indigenous school and residential segregation and disadvantage is 

multidimensional, entrenched and ongoing (Atkinson et al., 2010; Hunter, 1999; Vinson et 

al., 2015), the nature of separation of Aboriginal from non-Aboriginal Australians has been 

described as one of ‘invisibility’ (Walter, 2009). This invisibility reflects and embodies 

power relationships in society that are essentially hidden from view (Lukes, 2005, p. 63) (see 

also Section 1.4.2). As such, it has been important to examine and highlight its effects.  
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.  I I  

In this thesis, I have examined the influence of socioeconomic status, institutional 

effects, location and segregation on Indigenous children’s primary school achievement using 

PIRLS and NAPLAN data. The aims of this research have been underpinned by a desire to 

understand schooling inequality in Australia. Education is an area from which everyone 

should benefit; however, for Indigenous people, schooling inequality has persisted over time 

and the education process itself is implicated in perpetuating that inequality. I thus have 

argued two main points  first, that race and socioeconomic status together structure children’s 

schooling outcomes; and second, that Indigenous achievement is framed by social and 

educational policies, as well as historical factors that have ongoing consequences for the 

Indigenous population.  

The focus of my research is reading and numeracy achievement. The primary school 

years are regarded as pivotal in consolidating a successful transition from these foundations 

to a range of other skills and knowledge in the school context (Mullis et al., 2009; Rose & 

Acevedo, 2006) and in constructing meaning both socially and educationally (Rose, 2005; 

Claessens & Engel, 201 ). While reading and numeracy are only two of many modes of skill 

acquisition, together they provide a good understanding of educational outcomes in the 

middle years of schooling. 

The following sections are structured under headings which represent the main 

findings of my research  parental findings of my research  parental SES, scholarly culture and social capital, and their 

relationship to student achievement; the relationship between parental SES, school SES and 

student achievement; the relationship between SES and Indigenous status (structural 

inequalities relating to areas, structural inequalities relating to schools, and segregation and 

levels of achievement); and, remoteness and student achievement. 

.  arental so ioe ono i  status  s olarl  ulture and so ial apital  and t eir 
relations ip to student a ie e ent 

irst, my findings provide evidence of the relationship between parental SES and 

levels of schooling achievement. It is known that people have very different educational 

outcomes depending on their family backgrounds, experiences and histories ( rancis & 

Wong, 2010; Blanden & regg, 200 ; Buckingham et al., 201 ). My research confirms that 

as early as the primary school years, and despite expansionary policies encouraging 

participation in education and greater education opportunities over many decades ( ale & 
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Tranter, 2011; Lindley & Machin, 2012; Marginson, 1997), there is little change or 

improvement in levels of intergenerational mobility.  

It is well-known that learning vulnerabilities develop early (Brinkman et al., 2012; 

Cunha, Heckman, Lochner, & Masterov, 2005), and that the influence of advantage and 

disadvantage are cumulative across a person’s schooling experience (Potter & Roksa, 2013; 

Stanovich, 2009). Achievement in the early years is predictive of later school achievement 

(McNiece, Bidgood, & Soan, 2004), student engagement (Maddox & Prince, 2003), school 

retention rates (Curtis & McMillan, 2008) and levels of skilled employment (Campbell, 

Ramey, Pungello, Sparling, & Miller-Johnson, 2002). Exploring primary school achievement 

therefore gives an indication of potential progress to the later years of schooling and to 

education and labour force engagement in the longer term. Identifying disparities in learning 

outcomes early in children’s lives also means that appropriate interventions can be developed 

(Hilferty et al., 2010; Watson & Tully, 2008) and that there is a basis for reviewing early 

programs to evaluate children’s later transitions (Melhuish, 2003). 

A lack of intergenerational mobility stems from differences in both cultural and social 

capital. These forms of capital contribute to an understanding of systems of learning, parental 

practices, dispositions and behaviours contributing to educational success as well as 

connections offering educational expertise and support. My research takes a broader view of 

cultural capital as scholarly culture embodied in everyday cultural knowledge and practices, 

and regular engagement with items such as books. I find that levels of reading achievement 

are higher, on average, for children with high parental SES and scholarly culture, than those 

with low or medium parental SES and scholarly culture. The results suggest that both cultural 

and social capital are central to learning and success at school, and to the development of 

literacy and other schooling outcomes. 

In terms of social capital, my results show that school principals’ perceptions of 

parental involvement are positively associated with higher levels of reading achievement for 

both Indigenous and non-Indigenous students, suggesting the importance of higher levels of 

connectedness between parents and schools. As few empirical studies on Indigenous social 

capital have been undertaken (Hunter, 2004), my research adds to an understanding of the 

impact of social capital and parental involvement on Indigenous student achievement. In 

addition, the results I have presented show that in the Indigenous context, a major 

determinant of literacy learning is the effect of family and parental interactions with school 

environments and the differences in student learning occurring at home and school. These 

findings are important because in many Aboriginal communities, schooling is marred by a 
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history of disconnection and dislocation. Therefore, understanding how Indigenous parents 

and other family members contribute to children’s learning, and recognising strategies for 

parental involvement in children’s schooling is especially relevant. This extends not only to 

identifiable task development (such as assistance with homework) and the relationships of 

teachers with students, but also communicating and developing cultural understandings 

across broader community contexts as well as classrooms. There are few existing studies 

exploring these issues, which raises implications for further research. 

8.2 The relationship between parental socioeconomic status, school socioeconomic 
status and student achievement 

My research shows that differences in reading achievement are related to the 

characteristics of the schools that students attend, confirming the results of analyses 

conducted by researchers using a variety of data sources (see Chesters & Daly, 2017; Chiu & 

Khoo, 2005; McConney & Perry, 2010; Perry & McConney, 2010a). Across low, medium 

and high categories of parental SES, my research shows reading scores increase by an 

average of up to 50 points if students attend schools with higher levels of school SES, 

demonstrating that school SES influences reading achievement over and above parental SES. 

Further, high SES students attending low SES schools have lower achievement, on average, 

than high SES students attending high SES schools, while low SES students attending high 

SES schools have higher achievement, on average, than those attending low SES schools. 

These results suggest that although school environments may compensate for lower levels of 

social and cultural capital in the home environment (Domina, 2005; Parcel & Dufur 2001, 

2009; Stanton-Salazar & Dornbusch, 1995), there are dynamics operating between families 

and school environments that provide differential benefits to children’s educational 

achievement.  

Achievement also relates to the dynamics and peer influences arising from school 

composition. Aside from the SES of students, less regular bullying and feelings of belonging 

at school are also associated with higher levels of reading achievement independent of other 

student and school factors. Issues such as these come under the larger heading of school 

context, peer effects and the climate of the school and classroom. A sense of belonging in 

school is likely to be associated with higher levels of academic achievement (Fredricks et al., 

2004; Maddox & Prinz, 2003) and can be enhanced through relationships with both teachers 

and peers (Burke & Sass, 2013; Van Ewijk & Sleegers, 2010; Osterman, 2000). Bullying may 

induce lower achievement in victims (Glew et al., 2005; Hooper et al., 2015) with its onset 



194 
 

occurring as early as the very first years of school (Clerkin & Creaven, 2013; Glew et al., 

2005). My research suggests that literacy achievement among young learners is inherently 

associated with the relationships they have with their close social networks, and that the 

capacity of individuals to move successfully between home and school environments is not 

simply related to skill transfer but to the relationships that individuals have with others in 

each of these environments.  

Adding to the previous literature, the results presented in this thesis show that the 

relationship between reading achievement, parental SES and school SES is different for 

Indigenous students compared with other students. Indigenous students with medium or high 

levels of parental SES attending high SES schools have on average, higher reading 

achievement levels than Indigenous students attending medium or low SES schools. Thus, the 

achievement trends for these students approximate trends in reading achievement for non-

Indigenous students. On the other hand, Indigenous reading scores are generally very low for 

Indigenous students in low SES schools, and Indigenous students with low levels of parental 

SES show little difference in their reading scores on average, no matter which schools they 

attend. These results suggest that for Indigenous students, the kinds of schools that they are 

able to attend make a difference to their outcomes in some cases. However, more work needs 

to be done to understand why schooling is not making a difference for many Indigenous 

students from low parental SES backgrounds.  

While no school predictors significantly moderate the relationship between parental 

SES and reading achievement for non-Indigenous students, there is a significant cross-level 

interaction between parental SES and school SES among Indigenous students. I argue that 

this can be attributed to the greater influence of poverty in Indigenous low SES communities 

but also the variation in racial composition in and across schools. Only about a quarter of 

Indigenous students are enrolled in high SES schools compared to almost half of non-

Indigenous students. It can be concluded that the influence on achievement is at least partly 

associated with the unequal distribution of Indigenous students across schools. 

While parental SES, school SES and factors such as bullying and feelings of 

belonging at school (as discussed above) affect all students to varying degrees, for Indigenous 

students there are additional underlying factors including more limited access to home 

resources, as well as heightened language and gender issues. These factors translate into 

inequalities in educational achievement for young Indigenous students above and beyond the 

challenges faced by other students. In regard to home resources, for example, 73% of 

Indigenous students have high levels of home resources compared with 87% of non-
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Indigenous students. In modelled results, the effect size of home resources on reading 

achievement for Indigenous students was more than double that for non-Indigenous students. 

As Walter (2009) notes, these statistics are likely to understate the deep and unique nature of 

Indigenous poverty in Australia. Indigenous poverty is multi-dimensional and includes, 

among other things, issues related to health, housing, exclusion and separation. Bourdieu 

(1973, 1989) refers to economic capital as not simply the possession of assets and resources 

but the things for which these can be symbolically exchanged. In the educational context, 

these include more subtle forms of entitlement as well as the accumulation of aspects of 

cultural capital which the inheritance of economic capital provides (Reay, 2004).  

Regarding lower reading achievement levels among Indigenous boys, the findings in 

this thesis are consistent with other Australian studies of similarly-aged Indigenous students 

(Bradley et al., 2007) as well as older students (De Bortoli & Cresswell, 2004; De Bortoli & 

Thomson, 2010; Dreise & Thomson, 2014; Thomson, De Bortoli, & Buckley, 2013). There 

are reported low levels of interest in reading (De Bortoli & Thomson, 2010) among 

Indigenous boys, and other researchers have noted that negative ability stereotypes may 

contribute to lower achievement levels (Tarbetsky, Collie, & Martin, 2016). In the PIRLS 

study component, the effect sizes between Indigenous males and Indigenous females are 

found to be much larger than for non-Indigenous males and non-Indigenous females and this 

is also an issue of concern. Gendered differences exist for Indigenous students across many 

areas including attendance (Biddle & Meehl, 2018; Dreise et al., 2016), Year 12 completion 

(Biddle & Meehl, 2018) and reading preferences and enjoyment (De Bortoli & Thomson, 

2010). Sources of data such as PISA also record that the mean reading literacy score for 

Indigenous females have remained significantly higher than the mean score for Indigenous 

males (De Bortoli & Cresswell, 2004; Thomson et al., 2013) across successive collections. 

This may mean the gap in reading achievement between Indigenous females and Indigenous 

males is widening (Dreise & Thomson, 2014), although more research needs to be done in 

this area. In addition, my research suggests that contextual factors, including peer effects and 

negative experiences with the schooling system, may influence Indigenous boys’ school 

achievement and success.  

For those whose first language is not English, it is acknowledged that while 

Indigenous people are highly orally-skilled (Dixon, 1980), many children may never have the 

opportunity to read or write in their home language but are expected to transition to English 

in the school environment (Eisenchlas, 2013; McKay, 1999). It is also the case that forms of 

Aboriginal English may be used and understood best by Indigenous students but may not be 
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valued in classroom contexts (Malcolm, 1998; Malcolm et al., 2003; Eades, 2013). Such 

issues may negatively affect what they experience at school and have ongoing effects on the 

acquisition of effective reading literacy skills but it has also been shown that positive 

classroom interactions are key to children’s literacy learning, particularly in situations of 

socioeconomic disadvantage (Comber et al., 2001; Comber & Hill, 2000).This suggests there 

is a literate discourse in the classroom which Indigenous students need to recognise and 

develop control over, which, for Indigenous students, may mean adopting very different ways 

of constructing language than that which surrounds them in their daily life (Gray, 2007; Hill 

& Comber, 2002; Rahman, 2013; Wells, 2006). In addition, in many contexts there have been 

variable state policies and practice affecting the use of ESL and bilingual programs and 

practices in schools (Liu, 2010; Molyneux, 2009; Silburn et al., 2011).   

Since the Coleman study (1966), there has been interest in the influence of school 

resources on student achievement and the relative effects of family background versus school 

quality and resources. In this regard, my research gives no consistent evidence. Descriptive 

analysis from PIRLS shows that adequate school resources, including supplies of 

instructional materials, classrooms, computers, library books and qualified teaching staff, 

positively contribute to Indigenous students’ reading scores to some extent. However, 

regression analysis shows no significant relationship between the adequacy of school 

resources and Indigenous reading scores net of other factors, although there are small 

significant differences in the relationship between the adequacy of school resources and non-

Indigenous students’ reading scores.  

8.3 The relationship between socioeconomic status and Indigenous status 

The focus of most existing Australian literature on education inequality has been 

along class or socioeconomic lines: in contrast, few studies have examined Indigenous status 

and SES and their joint effects on achievement. I have argued in this research that it is 

essential to understand the relationship between Indigenous status and SES because of the 

circumstances that have shaped that relationship. These circumstances are most clearly 

manifest in the distribution, location and segregation of the Indigenous population, the levels 

of poverty that characterise the areas in which most Indigenous people live, and the 

composition of the schools they attend.  

The unique design of the second study component using NAPLAN data clearly draws 

attention not only to the contribution of SES but also to the relationship between SES and 
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structural factors surrounding Indigenous students and their schooling. These aspects are 

outlined below. 

8.3.1 Structural inequalities relating to areas  

My research has shown that Indigenous people, on average, live in substantially 

poorer areas than other Australians. About 650 000 Australians identify as Indigenous and of 

this number, 60 per cent are living in the three decile areas classified as the most 

disadvantaged – double the proportion of non-Indigenous people living in these areas 

Australia-wide. Previous research indicates that the distribution of the Indigenous population, 

while fairly even across the country relative to resources at the time of colonisation, has been 

vastly affected by various factors since that time (Altman, 2014).  

Previous research has also shown there is a relationship between Indigenous people’s 

residential location and their socioeconomic and educational circumstances (Biddle, 2009a, 

2009b; Biddle 2013a; O'Keefe et al., 2012; Vinson, 2015) and a gap between the 

socioeconomic outcomes of Indigenous people and non-Indigenous people living in the same 

areas (Biddle, 2013b). My research supports and builds on the work of Biddle and others. 

Within the most disadvantaged areas across NSW, Queensland and South Australia, 

Indigenous Australians have greater levels of disadvantage than other Australians in those 

areas. For selected indicators, the disadvantage of Indigenous people is not only greater in 

high Indigenous population areas than in low Indigenous population areas; it is also greater 

than for non-Indigenous people living in those areas. The implication is that Indigenous 

people have greater levels of disadvantage than others in low SES areas, and that there is a 

relationship between the segregation of Indigenous people within low SES areas and the 

levels of disadvantage they sustain.  

As measured by the dissimilarity index, I confirm that there are high and relatively 

diverse levels of Indigenous and non-Indigenous residential segregation across capital cities 

Australia-wide, and smaller locations in the study states of NSW, Queensland and South 

Australia. This suggests an overall level of residential segregation comparable with that of the 

African American population in the United States (Biddle, 2013a; Glaeser & Vigdor, 2012). 

Although reminiscent of Willam Julius Wilson’s theory of concentrated disadvantage (1987), 

residential segregation in the Australian context raises very different issues from those seen 

in the United States. In Australia, the high but diverse levels of segregation across smaller 

urban centres and regional localities, as well as in metropolitan areas, indicate that colonial 

history has served to characterise that segregation, and has contributed to the spatial 
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circumstances of Indigenous people. This and other factors such as household wealth, the 

nature of land ownership, and policies relating to education, living arrangements, 

employment and welfare, have shaped Indigenous people’s spatial and socioeconomic 

circumstances and their experience of inclusion and exclusion. 

8.3.2 Structural inequalities relating to schools  

The residential circumstances of Indigenous people affect children’s capacity to 

attend schools in which they are able to benefit from schooling. Even by the primary school 

years, differences in the distribution of characteristics of schools in high, medium and low 

SES areas are evident in average parental fees and the racial and socioeconomic composition 

of NSW, Queensland and South Australian schools by area. The inverse relationship between 

Indigenous enrolments in a school on the one hand, and average school socio-educational 

advantage and parental fees on the other, reflects the greater enrolment share of Indigenous 

students in government schools compared with the total for Australian students. My results 

also show that the respective Indigenous and total enrolment shares in government schools 

remain about the same regardless of the level of concentration of Indigenous young people in 

an area, indicating that Indigenous segregation in schools occurs regardless of the 

concentration of Indigenous population by area.  

 These findings draw attention to the implications of policies of school choice for 

Indigenous people in low SES communities. Previous Australian research has recognised that 

differences in the socioeconomic composition of schools create a residualising effect 

(Comber, 2014; Watson & Ryan, 2010). Within this environment, parents as ‘customers’ 

exercise their choice of schools on behalf of their children, and market-driven policies seek to 

generate competition among schools (Chesters, 2018; Rowe & Lubienski, 2017). The 

marketising of school systems has been the subject of many Australian and international 

studies. These have generally indicated that social segregation across schools has negative 

implications for equity and diversity in schooling (Perry, 2012, 2018) and reinforces 

structural inequalities (Campbell, Proctor, & Sherington, 2009; Gewirtz, Ball, & Bowe, 1995; 

Whitty et al., 2001). However, few studies have focussed on the implications of such policies 

for Indigenous students or schooling in Australia. While a proportion of school segregation is 

due to area segregation, my research shows that even when there are relatively few 

Indigenous young people in low SES areas, clustering of students across schools occurs in 

these areas, resulting in very uneven distributions of, and a lack of exposure between, 

Indigenous and non-Indigenous students. This is likely to be the consequence of non-
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Indigenous parents’ greater capacity to exercise choice of schools for their children, as well 

as schools’ selectivity regarding the students they enrol. In this scenario, parents select what 

they perceive to be ‘good’ schools, thereby avoiding schools seen as ‘last resort’ (Campbell, 

2005, p. 21), a phenomenon referred to as ‘White flight’ by some researchers (Bonnor & 

Caro, 2007; Connell, 2013; Ho, 2011; Longbottom, 2015). Despite the label, this issue has 

largely been studied in situations where middle-class parents are the choosers (Biddle & 

Heyes, 2014; Campbell et al., 2009; Rowe & Lubienski, 2017). As my research mainly 

examines low SES areas, and within these areas the concentration of the Indigenous 

population, the racial composition and class composition of schools are factors that together 

come into play when parents in low SES areas seek to make decisions about schooling for 

their children. It is also more often the case that Indigenous parents in such areas can exercise 

little real choice about the location or type of schools their children attend. 

8.3.3 Segregation and levels of achievement 

A major finding of this research is that the schooling of Indigenous primary students 

in Australia is both characterised and influenced by segregation. While international 

researchers have drawn attention to the negative effects of both residential and school 

segregation on achievement, in Australia, there are few studies investigating segregation with 

respect to Indigenous schooling,31 and no studies, to my knowledge, which examine the 

relationship of segregation to Indigenous achievement.   

The results presented in this thesis show that Indigenous school achievement is 

influenced by the segregation of the areas that Indigenous young people live in and the 

segregation of the schools they attend, stressing the importance of both areas and schools as 

critical contexts for children’s learning outcomes. Segregation in this research has been 

measured in a number of ways: first, by the evenness of the Indigenous and non-Indigenous 

population across areas, second by the level of exposure of Indigenous and non-Indigenous 

students to each other in the school environment, and third by the level of concentration of 

Indigenous people within schools and areas (Massey & Denton, 1988). Across all these 

dimensions, my research finds high levels of segregation of the Indigenous population, which 

is particularly noteworthy when associated with low levels of SES within schools. 

There is compelling evidence that segregation compounds education inequality. First, 

I find there is a link between residential segregation and reading achievement for Indigenous 

 
31 The exception is research conducted at the Centre for Aboriginal Economic Policy Research (Biddle & 

Heyes, 2009; Biddle, 2013a). 
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young people in low SES communities, when controlling for other factors. That is, schools 

located in high Indigenous population/low SES areas have combined reading and numeracy 

scores that are lower, on average, than in low Indigenous population/low SES areas. These 

results clearly show that segregation is not only related to low SES but is also related to the 

segregation of Indigenous young people within areas. My findings substantially add to the 

Australian literature to date which has focussed solely on low SES as the dimension of 

inequality influencing educational outcomes and opportunity.  

Moreover, across both high and low Indigenous population areas, segregation within 

schools has significant negative impacts on mean school achievement levels, independent of 

the effects of residential segregation in areas. It is an unexpected finding that segregation has 

a larger effect on a school's mean achievement levels in low Indigenous population areas 

compared with high Indigenous population areas. This points to the variable social and racial 

composition within schools in low Indigenous population areas, as well as the deliberate 

choices of White parents not to send their children to schools with higher numbers of 

Indigenous students (Ho, 2012; Longbottom, 2015).  

In summary, high levels of school segregation both structure and maintain Indigenous 

children’s inequality in schooling outcomes in socioeconomically disadvantaged 

communities. My research thus confirms international research that shows that segregation 

has significant negative effects on the achievement levels of students by race and SES 

(Goldsmith, 2009; Jordan, 2010; Roscigno,1998; Rumberger & Willms, 1992). Extensive 

research on the effects of school segregation on racial and ethnic groups in the United States 

has been conducted in response to civil rights concerns (Coleman et al., 1966; Oakes et al., 

2015; Orfield & Lee, 2005). There are at least three reasons why school location and 

segregation may be associated with lower levels of schooling achievement. First, schools 

located in different areas may have differential access to both home and school resources. 

Second, residential circumstances tend to reflect the family backgrounds of children and their 

levels of cultural and social capital, which are considered critical to children’s capacity to do 

well in school. Third, differences arising through segregation may be related to school 

compositional effects, and the dynamics arising from that composition. All these factors are 

potential influences in the Australian context, as discussed in this research, but perhaps the 

most pervasive links are to compositional effects within segregated, socioeconomically 

disadvantaged schools. The average non-Indigenous student is unlikely to attend a school in 

which more than 3% of their peers are Indigenous or in which substantial proportions of their 

cohort are in the bottom socio-educational category. In contrast, many Indigenous students 
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are attending racially segregated schools, or schools in which at least 50% of their peers are 

in the bottom socio-educational category. 

As the NAPLAN study component does not consider student level data, the 

importance of students’ family background cannot be discounted. However, the results 

emphasise the importance of a range of school factors, spatial effects and peer effects in 

relation to achievement levels. Willms (2010) notes that because some students are less able 

to determine their schooling circumstances, they are less able to capitalise on contextual 

effects. Similarly, Lareau (2003) concludes from her 2003 study that when poor children 

confront institutions, they are ‘generally unable to make the rules work in their favor’ (p. 7), 

and this seems equally pertinent to the circumstances of many Indigenous children in low 

SES schools and communities in Australia. It is also clear that poverty and a host of 

associated factors depress student achievement, and that concentrating students with these 

disadvantages in racially and economically homogenous schools depresses achievement even 

further. Schools that the most disadvantaged Indigenous children have access to are more 

likely to be segregated, and the effects of that segregation are significant. 

8.4  Remoteness and student achievement 

It is commonly assumed that geographic remoteness has a substantial influence on the 

achievement levels of Indigenous students (Productivity Commission, 2016). Of all people 

who live in remote areas of Australia, higher proportions of the population are Indigenous 

than non-Indigenous, particularly in the Northern Territory (Biddle, 2013a). Further, 

disadvantage is often linked to those in remote Indigenous communities and related to aspects 

such as limited economic and employment opportunities and diminished well-being relative 

to capital cities and larger rural centres (Steering Committee for the Review of Government 

Service Provision, 2016).   

In the PIRLS study component, remoteness is found to be a significant negative 

predictor of reading achievement for Indigenous students but not for non-Indigenous 

students. However, being schooled in remote areas significantly moderates the effect of high 

parental SES on the reading achievement of Indigenous students. While needing to be treated 

with some caution because of the effect of outliers, this finding may suggest that influencing 

factors, including culturally-supportive and responsive schooling in remote areas, have 

positive, rather than negative, effects on Indigenous achievement (Guenther, 2013; Jorgensen 

et al., 2010; Productivity Commission, 2016; Riley & Webster, 2016). 
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The broader implication of my research is that across all areas, not only remote areas, 

school and area segregation have significant negative impacts on average achievement levels. 

There is relatively little difference in mean school achievement across remote areas, inner and 

outer regional areas and capital cities for people living in low Indigenous population areas, 

but a large gap across all categories if people are living in high Indigenous population areas. 

It should be noted that the remoteness of the area is not modelled along with segregation in 

the NAPLAN study component, as there are high standard errors and high correlations 

between predictor variables. 

8.5 Limitations of the research 

There are several risks and limitations in conducting this research. In focussing on 

poverty and low Indigenous education levels, there is the risk of perpetuating an ‘identity of 

disadvantage’ by and about Indigenous people (Gorringe et al., 2011) and of reinforcing 

deficit thinking and negative stereotypes (Fforde et al., 2013; Walter, 2005). These issues are 

indeed risks; however, my research has sought to emphasise the effects arising from the 

dynamics of schooling within the broader systemic context which shape the conditions and 

opportunities that individuals might have. The focus on structural issues should ensure that 

attention is directed towards explanations and remedies at the school and policy level and not 

those which ‘blame the victim.’ 

Second, secondary analysis of standardised datasets entails having to work within the 

limitations of these datasets. In the case of PIRLS this included managing high levels of 

missing data in some instances, which affected the ability to construct information on 

parental SES. Parental SES variables in the PIRLS study component were derived from a 

combination of variables on parental education and the number of books in the home. While 

there were some assumptions in measuring SES in this way, the number of books generally 

correlates very highly with parental education (Evans et al., 2010) and is still a good basis for 

examining the associations between parental SES and schooling achievement. In the case of 

NAPLAN data, due to confidentiality constraints, my analysis could not consider the 

combined associations of area, school and student level characteristics on achievement. As 

such, it has not been possible to identify each level’s exclusive contribution. Indeed, I 

consider the main limitation of my research being to find data on the Indigenous population 

that does not have considerable confidentiality constraints for key variables of interest. One 

of the biggest general challenges for researchers of Indigenous issues is access to data which 

enables quality research to be undertaken by Indigenous and non-Indigenous researchers 
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alike.  In discussing the importance of quantitative methods, Walter (2005) cites the paucity 

of Indigenous data as one of the biggest issues in making quantitative data more salient to 

researchers.32 

Third, in the Australian context, it should be recognised that Indigenous families may 

be in situations where they choose or prefer to send their children to certain schools or to live 

in high Indigenous population areas. They may live on traditional or titled lands (Altman, 

2014) or even if not, they still have a social and emotional connection to country (Zubrick et 

al., 2010). In these and other situations, the parents, guardians or family members of 

Indigenous young people may choose the areas they live in, and the schools they attend 

(Biddle & Heyes, 2014). In addition, while I have sought to unpack the negative 

consequences of segregation, it is also the case that being in proximity to a close network of 

peers with similar characteristics has many positive consequences from the social capital 

generated (Biddle, 2012; Bolt et al., 1998; Thorpe et al., 2013). However, other researchers 

have argued that the development of social capital is more likely to be constrained, than 

fostered, by lower levels of economic resources (Das, 2004), and that fewer financial 

resources may contribute to social exclusion, segregation and forms of inequality (Daly & 

Silver, 2008; Sampson et al., 1999). Further, many traditional Indigenous communities 

themselves are disadvantaged and live in poverty.33 It is recognised that the NAPLAN study 

component was only conducted on a part of the Australian population and did not cover the 

Northern Territory or Western Australia, which may have uncovered a range of issues 

different from those I found. However, other studies note that the gaps between Indigenous 

and non-Indigenous achievement exist across all regions, states and territories. As well as 

this, whether segregation is voluntary or involuntary, it nonetheless occurs within a socio-

historical context contributing to the persistence of education inequality (Anderson, 2010; 

Burgess, 2005). 

 

  

 
32 Walter also comments on other issues including the misuse of statistics by non-Indigenous researchers, 

and the lack of an Indigenous research presence in the uses of quantitative data (2005). She has also written of 
quantitative statistics as constituting a ‘racialised terrain’ and ‘an arena of hazard’ (2010, p. 45). 

33 For example, of the traditional Indigenous communities in the north of Western Australia, Northern 
Territory and Queensland, many have a SEIFA ranking of under 30 according to the 2011 Census (see 
University of Melbourne, 2011). 
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9.  CONCLUSION 

In this research I have examined Indigenous primary school achievement and to what 

degree education inequality persists for the Indigenous population in contrast to most other 

Australians. My analysis has utilised hierarchical linear modelling techniques with a range of 

secondary data sources to explore the relationships between factors contributing to the 

characteristics of students, schools and areas and the achievement of students within and 

across schools. The factors associated with academic achievement at the primary level are 

important in predicting progress to the later years of schooling and to education and labour 

force engagement in the longer term.  

I have made several unique contributions through my research. First, I focus on the 

relationship of both Indigenous status and SES to educational outcomes, where most existing 

Australian studies on education inequality have only been along class or socioeconomic lines. 

Second, my research provides a framework for understanding the structural and spatial 

inequalities of Indigenous people in light of the historical effects of colonisation. Only a few 

studies in Australia examine Indigenous schooling from a spatial perspective or take a spatial 

view of institutional contexts in analysing Indigenous education inequality.34 My contribution 

to an understanding of the relationship of Indigenous segregation to achievement is therefore 

substantial. Third, I have combined data from a range of administrative and survey sources to 

form a single unique dataset. While many opportunities now exist for researchers to merge 

and analyse data from multiple sources, this kind of research has only rarely been attempted 

in relation to Australian Indigenous students and schooling. This methodology has supported 

the aims of my research to explore the structural implications of social and educational 

policy, and within this context, to highlight the opportunities and experiences that Indigenous 

Australians have had.  

This analysis confirms the widely supported view, reflected in the writings of 

Bourdieu and others, that differences in the parental SES of students and parental transfer of a 

scholarly culture and literary climate, can explain many of the differences observed in the 

achievement of students and the mean achievement levels of schools. However, students, on 

average, also have higher achievement levels when they attend schools with higher school 

socio-educational levels and more favourable school contexts. This indicates that both family 

and school factors, including an understanding of the ‘rules of the game’ (Bourdieu & 

 
34 These include research by Atkinson et al., 2008; Biddle et al., 2004; Biddle & Cameron, 2012; and 

Biddle & Heyes, 2009. 
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Wacquant, 1992, p. 99) in school and classroom settings, have a bearing on how literacy and 

numeracy can be developed and fostered. There are implications in considering the added 

challenges for children who have low SES parents and opportunities to attend only, or 

largely, low SES schools. It is critical to understand how schools can provide more 

supportive resources to Indigenous children (Parcel et al., 2010), and an appropriate stance 

and culture (Mills & Gale, 2011) in these situations, as well as to understand how Indigeneity 

and SES interact in shaping experiences at school. Rose (2015) writes it is necessary to 

counter the ‘colonising culture’ (p. 168) that has accompanied policy and practice regarding 

Indigenous literacy development in schools over time. European and Indigenous culture are 

often portrayed as polar contrasts because of the stratification built into educational 

approaches as a ‘dominant organising principle’ (Rose, 2015, p. 168). Because Indigenous 

people are part of the colonised culture, Rose argues they are often integrated into it in terms 

of poverty and low SES, and schools as institutions have a role in reproducing such 

disadvantage. Mills (2008) outlines that it is possible to alter such culture by challenging and 

transforming the norms and expectations embodied within schools: 

The point is not to eliminate the cultural capital that students bring with them 
to school or use it to limit their potential, but rather to add other cultural 
capital to their repertoires…The challenge for teachers, then, is to teach the 
academic skills and competencies required to enable their students to succeed 
in mainstream societies, while also ensuring that they acknowledge and 
respond to the cultural and linguistic diversity of the communities they serve. 
(p. 85) 

In terms of social capital, literacy and numeracy achievement are not only related to 

simple skill transfer: they are integrally associated with the relationships people have with 

their close social networks. Particularly in the Indigenous context, it is important to 

understand how schools can work with parents and other family members in relation to their 

children’s learning and to initiate shared and equal partnerships between Indigenous and non-

Indigenous stakeholders at every step of the schooling process. This includes developing 

partnerships between schools and school principals with Indigenous communities and 

community leaders, and involving Indigenous teachers and leaders, as well as parents. 

Several Indigenous researchers have talked about the importance of two-way learning 

approaches in mixing Western and Indigenous knowledges (Armour, Warren, & Miller, 

2016) and in being able to ‘orbit’ (Pearson, 2009, p. 61) between the Western and Indigenous 

world with fluency and proficiency. This is also reinforced by Wrigley, Thomson and 
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Lingard (2011) in their reference to the need for schools to focus on the ‘collective 

construction of knowledges grounded in the learners’ lifeworlds and rooted in place and 

identity’ (p. 197). What this means for teaching practice is that it should become more active 

in exploring the worlds, knowledge and realities (Lee, 2007; Moll et al., 1992) of young 

Indigenous learners, and likewise that Indigenous learners should continually challenge the 

deficit discourses that surround them in the schooling context (Comber, 2014; Fforde et al., 

2013). Learner-centred interventions are needed (Dreise, 2014, 2016; Neal, 2013; Watson & 

Ryan, 2010) as well as practices and curricula that have a relationship to place (Harrison, 

2008; Harrison & Greenfield, 2011). In this context, ‘place-conscious educational thinking’ 

(Gruenewald, 2003, p. 620) can build on students’ personal experiences in ways that connect 

place, self-identity and culture. These features are often lost in schools and other educational 

institutions that are not responsive to ‘the larger cultural contexts of living, of which formal 

education is just a part’ (Gruenewald, 2003, p. 620). Several place-conscious learning models 

have been developed which are consistent with such goals, including Native American 

models (e.g., Cajete, 1994; McCarty, 2002; Sorensen, 2008), and an Australian Indigenous 

model (Dreise, 2014) based on Sorensen’s ideas. Other approaches focus on high-expectation 

school practices (Dreise et al., 2016; Sarra, 2011, 2012a) to enlighten leadership, learning and 

literacy strategies in the school environment. All these strategies emphasise that teaching 

practice can make the biggest difference to the literacy achievement of young Indigenous 

learners when enabling them to transform and celebrate their own culture, place and identity 

in the classroom and broader environment of which they are a part.  

Currently there are few strategies which focus on combined support in literacy 

activities with Indigenous family and community members, so the development of programs 

of this type are therefore also warranted. There are few evaluations of programs that have 

been developed to support Indigenous parents’ engagement in their children’s schooling or 

literacy development (Emerson et al., 2012) and those that exist have mainly been short-term 

in their scope (Higgins, 2014). Although it is recognised that differences between Indigenous 

and non-Indigenous parental engagement with children and teachers on schooling issues is 

‘as much, if not more, defined by social class and affluence as by culture’ (Chenhall et al. 

2011, p. 14), it is not intuitive or well-researched how Indigenous status and SES interact in 

shaping children’s learning experiences and outcomes, and teacher, parent and student 

engagement. In addition, because many Indigenous children are predominantly taught by 

non-Indigenous teachers (Harrison & Greenfield, 2011), it is essential to understand how 
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schooling can involve partnerships of both ‘community education and community 

engagement’ (Dodson, 2007, p. 4).  

My research has focussed on the characteristics and composition of the areas and 

schools that many Indigenous young people live in and attend. The legacies of colonialism 

and more recent government policies are indeed manifest in low levels of SES for Indigenous 

students and this in turn highlights the huge challenges for teaching and learning in 

environments which are poor and Indigenous. Structural inequalities are apparent in the 

social and racial segregation of the Indigenous population and confirm that the schools 

attended by most Aboriginal children are far distant socially and educationally from those in 

White middle-class areas. Wherever clustering occurs, it adds an additional barrier to 

achievement and its influence on schooling outcomes appears equally applicable to remote, 

regional and metropolitan areas. My research has not focussed on Indigenous people living 

on traditional or titled lands but clearly the circumstances of many Indigenous people, 

including those on traditional or titled lands, do not mirror the circumstances of most other 

Australians.  

These findings have implications for many current practices and policies, most 

importantly the need to shift attention away from the marketisation of schools towards issues 

more concerned with equitable outcomes within and across schools, and equitable 

opportunities and outcomes for Indigenous students. The initiatives of successive Gonski 

reviews (Gonski et al., 2011, 2018), which have aimed to introduce funding based on the 

needs of students, are largely positive and may address the issues raised above to some 

extent. However, government funding of private schools continues to remain palatable to 

Australian governments as well as many parents, despite evidence that such funding and the 

accompanying policies of school choice further the social and racial segregation of students, 

and the marginalisation of schools. These issues are neither straightforward nor well-

understood and are likely to remain so in the years to come. 

There are also many issues surrounding the development of Indigenous children’s 

literacy and numeracy development and more research needs to be done. Given the 

contributions and limitations of the current research, future work should evaluate the 

conclusions of this research across other sectors of education and other population groups. 

For example, it would be valuable to examine if the contributory factors I find to be most 

important are consistent across the minority racial populations of other previously colonised 

countries. While school achievement is strongly correlated with low parental SES and high 

levels of Indigenous enrolment in each school, there is also evidence that some schools have 
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better outcomes than others, even after allowing for the parental SES of students and the 

school contexts of which they are a part. Further research should therefore seek to ask why 

some schools perform well, and what works to make schools such as these more effective. In 

addition, the need for further exploration of the issues surrounding social and racial 

segregation Australia-wide and over time is indicated. There are many areas where spatial 

research is in its infancy and obtaining access to quality data is a key challenge to enable 

further research in this area to be undertaken. 

I suggested at the commencement of this thesis that considering the outcomes of the 

most vulnerable in a society may give the best indication of how effectively that society is 

able to draw upon the common wealth. Taking this idea further, building upon the shared 

resources of the common wealth goes some way towards countering education inequality and 

the inherent tensions and power relationships arising from the social categorisation that 

maintains advantage and disadvantage (Lukes, 2005; Meyer, 2001b; Wacquant, 2013). These 

issues should be at the crux of an active civil society response. However, the results presented 

here draw attention to the continuing challenges faced by Indigenous people in Australia and 

the embeddedness of the issues they face in the structural framework of educational policy 

and institutional practice. Research has shown that while a significant minority of non-

Indigenous people wish to engage or have closer ties with Indigenous people, many do not 

know how to do so beyond feeling uncomfortably guilty or even hostile about past injustices 

(Clark, de Costa, & Maddison, 2017). In the light of the findings of this thesis regarding the 

separation and segregation of Indigenous and non-Indigenous people, levels of social 

interaction and contact between the two groups may often be minimal, and in such a 

situation, it is easy to pigeon-hole the experiences of people into a lack of knowledge of, and 

responsibility for, each other.  

Thus, despite the aspirations of a shared political and social agenda, democratic 

principles and a healthy welfare state, there is still the potential for inequalities to persist and 

be perpetuated. History has served to amplify rather than resolve the issues and challenges 

faced by Indigenous people, and these circumstances are amplified further for those of low 

SES. My findings highlight the importance of analysing the intersection between Indigeneity 

and SES in the Australian context, and the essential requirement for Indigenous and non-

Indigenous people to work together in seeking to understand the complex context for school 

achievement. The substantial gaps in achievement levels among Indigenous students, 

sustained over many years, require a fundamental re-positioning by governments and 

educators in how they go about developing and implementing programs, based on effective 
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strategies such as those outlined in the previous pages. Yet even given these suggestions, 

structural issues demand socially just, long-term solutions. Ambitious Indigenous education 

programs, targets or reviews in themselves will not address these issues; nor will increased 

government funding. Although over time solutions may be developed which bridge the 

achievement gap through the development of appropriate and sensitive joint actions, there 

needs to be a sustained time-scale to realise change and continuing benefits for future 

generations of Indigenous Australians. 
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APPENDIX 1 
Detecting and dealing with multicollinearity 

Multicollinearity may occur if there is a high correlation among predictor variables in 

regression analyses. If two or more variables are highly correlated, regression coefficients 

may become unstable and the power of the statistical model may be reduced (Gunst & 

Webster, 1975; Mela & Kopalle, 2002). In the NAPLAN study component, after basic 

correlations and associated tests were carried out to establish the association between 

predictors, more detailed testing was conducted to assess whether any variables were 

sufficiently associated to be a potential issue re collinearity. This involved running the 

proposed regression model, then computing the diagnostic known as the variance inflation 

factor (VIF) and its reciprocal diagnostic 1/VIF. These diagnostics assist in detecting 

multicollinearity post-estimation. As a rule of thumb, if VIF is greater than 10, and/or 1/VIF 

is less than 0.10, multicollinearity is a problem (Pevalin & Robson, 2009). The results of 

these investigations are reported in Tables 1, 2, 3 and 4 below. Linear regression models for 

different combinations of predictors are presented with the regression coefficients, standard 

errors, VIF and 1/VIF for each predictor in the respective models. All models are run in Stata. 

Table 1 models the effects of combined reading/numeracy scores when the school 

ICSEA score is included in the model together with Indigenous segregation variables. It is 

known that school ICSEA scores are strongly correlated with levels of Indigenous enrolment 

partly because the percentage of Indigenous enrolments in each school, along with other 

variables, are used in the calculation of ICSEA for each school. It is not unexpected, 

therefore, that the VIF for the ICSEA score in this model is 6.29 and the VIF for percentage 

of Indigenous students enrolled in school is 5.79, compared with most other VIF values 

which are below 1.5. Also of note is that the standard error for the ICSEA score is 0.0 and the 

standard error for the constant is a massive 20.5. 

In Table 2, the effects of combined reading/numeracy scores are considered when the 

remoteness variable is included in the model together with Indigenous segregation variables. 

While the VIF values for the remoteness categories are both relatively low (1.75 for inner and 

outer regional areas and 1.97 for remote and very remote areas), they are still higher than the 

VIF values for most other variables in the model. Most importantly, in the regression 

coefficient estimates of the remoteness categories, the sign for the category of remote and 

very remote areas has switched from negative to positive compared with the model presented 

in Table 3. 
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The models in Table 3 and Table 4 each remove certain variables to demonstrate the 

effect of the resultant parameters and standard errors of the remaining variables. In Table 3, 

the Indigenous segregation variables are removed and in Table 4, the remoteness variable is 

removed. In both Tables 3 and 4, the ICSEA score is replaced by the percentage of students 

in the top SEA quarter. In both these models, most VIF values are 1.5 or lower than 1.5, and 

all regression coefficients are stable. I conclude that the ICSEA score, as well as the variable 

for remoteness, have issues of collinearity when regressed together with Indigenous 

segregation variables in the NAPLAN study component. Therefore, I have only reported the 

results for models 3 and 4 in this thesis, with a focus on Indigenous segregation variables as 

the main area of interest. 

It is noted that the collinearity diagnostics in all the tables presented below are well 

within the limits of the accepted rules of thumb for multicollinearity to be a problem, i.e. that 

the VIF should be greater than 10, and tolerances (1/VIF) should be less than 0.10. Mela and 

Kopalle (2002) remark that high correlations with different effects on regression statistics 

may have very similar and sometimes quite low VIF values. Likewise, Vatcheva, Lee, 

McCormick and Rahbar (2016) state that VIF rules of thumb should be interpreted with 

caution. Although a VIF of greater than 10 is usually assumed to detect multicollinearity, 

there is no ‘universal agreement’ (Vatcheva et al., 2016, p. 10) on this level. In summary, VIF 

diagnostics should be interpreted together with other indications of collinearity including the 

level of the regression coefficient, variability in standard errors, and other factors indicating 

the stability or instability of the model, such as changes in the negativity/positivity of 

coefficients. All these factors, together with higher than average VIF values, have been 

considered in assessing multicollinearity in the current research. 
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Table 1   Effect of potential predictor variables on combined reading/numeracy scores for all 
areas: ICSEA variable included with Indigenous segregation variables, 2011 NAPLAN merged 
dataset  

 Coefficient Robust SE VIF 1/VIF 
PREDICTOR VARIABLE     
School sector (ref. = government)     
Catholic 4.28 2.1 1.27 0.78 
Independent 9.90 3.1 1.28 0.78 
School ICSEA score 0.22 0.0 6.29 0.16 
School size (ref. = small)     
Medium -4.20 1.9 1.40 0.71 
Large -6.31 1.8 1.44 0.70 
% Indigenous enrolment (continuous) -0.03 0.1 5.79 0.17 
State (ref. = NSW)     
Queensland -19.57 1.7 1.23 0.81 
South Australia -21.55 2.5 1.23 0.82 
SEIFA decile (ref. = lowest decile)     
2nd decile 3.39 1.8 1.54 0.65 
3rd decile 2.64 2.0 1.63 0.61 
High Indigenous population areas -5.18 1.8 1.30 0.77 
Constant 267.57 20.5   
Variance (R2) 0.58    
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Table 2   Effect of potential predictor variables on combined reading/numeracy scores for all 
areas: Remoteness variable included with Indigenous segregation variables and ICSEA 
variable replaced with SEA quarter variable, 2011 NAPLAN merged dataset 

 Coefficient Robust SE VIF 1/VIF 
PREDICTOR VARIABLE     
School sector (ref. = government)     
Catholic 11.2 2.1 1.13 0.88 
Independent 19.7 3.1 1.10 0.91 
> 10% in top SEA quarter in school 9.6 1.7 1.18 0.85 
School size (ref. = small)     
Medium -6.6 2.1 1.48 0.68 
Large -6.1 2.1 1.76 0.57 
% Indigenous enrolment (continuous) -0.9 0.1 1.47 0.68 
State (ref. = NSW)     
Queensland -20.5 1.7 1.26 0.79 
South Australia -21.9 2.6 1.25 0.80 
SEIFA decile (ref. = lowest decile)     
2nd decile 3.6 2.0 1.55 0.64 
3rd decile 4.6 2.3 1.63 0.61 
High Indigenous population areas -5.3 1.9 1.30 0.77 
Remoteness areas (ref. = major cities)     
Inner and outer regional areas 10.3 2.0 1.75 0.57 
Remote and very remote areas 5.5 3.7 1.97 0.51 
Constant 473.6 2.9   
Variance (R2) 0.55    
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Table 3   Effect of potential predictor variables on combined reading/numeracy scores for all 
areas: Remoteness variable included without Indigenous segregation variables and ICSEA 
variable replaced with SEA quarter variable, 2011 NAPLAN merged dataset 

 Coefficient Robust SE VIF 1/VIF 
PREDICTOR VARIABLE     
School sector (ref. = government)     
Catholic 17.65 2.4 1.08 0.92 
Independent 22.46 3.9 1.10 0.91 
> 10% in top SEA quarter in school 16.96 2.3 1.13 0.89 
School size (ref. = small)     
Medium -12.26 2.7 1.45 0.69 
Large -9.65 3.1 1.74 0.57 
State (ref. = NSW)     
Queensland -19.45 2.5 1.26 0.79 
South Australia -20.44 4.2 1.25 0.80 
SEIFA decile (ref. = lowest decile)     
2nd decile 8.18 2.8 1.53 0.65 
3rd decile 8.94 3.7 1.62 0.62 
Remoteness areas (ref. = major cities)     
Inner and outer regional areas 3.57 2.6 1.71 0.58 
Remote and very remote areas -13.74 6.4 1.84 0.54 
Constant 461.04 4.1   
Variance (R2) 0.31    
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Table 4   Effect of potential predictor variables on combined reading/numeracy scores for all 
areas: Remoteness variable excluded and ICSEA variable replaced with SEA quarter variable, 
2011 NAPLAN merged dataset 

 Coefficient Robust SE VIF 1/VIF 
PREDICTOR VARIABLE     
School sector (ref. = government)     
Catholic 11.34 2.1 1.13 0.88 
Independent 19.39 3.0 1.10 0.91 
> 10% in top SEA quarter in school 9.87 1.7 1.17 0.86 
School size (ref. = small)     
Medium -7.27 2.1 1.40 0.71 
Large -8.76 2.0 1.48 0.68 
% Indigenous enrolment (continuous) -0.86 0.1 1.40 0.72 
State (ref. = NSW)     
Queensland -19.71 1.8 1.23 0.81 
South Australia -21.06 2.7 1.24 0.81 
SEIFA decile (ref. = lowest decile)     
2nd decile 4.61 2.0 1.53 0.65 
3rd decile 5.39 2.3 1.59 0.63 
High Indigenous population areas -5.05 1.9 1.30 0.77 
Constant 481.17 2.5   
Variance (R2) 0.55    
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APPENDIX 2 
Definitions and sources for area and school level data items/indicators 

This appendix documents the data items collected and analysed in this thesis using a 

combined dataset of ABS 2011 Population Census data, ACARA 2011 school data and 

indicators accessed through the AURIN portal. Table 1 contains area level variables analysed 

in the research, including indicators of disadvantage, geographic variables and population 

characteristics. Table 2 contains school level variables analysed in the research. The 

definitions and primary and secondary sources for each data item are also given. 

Table 1   Area level variables analysed in research: 2011 NAPLAN merged dataset 

 Description 
Primary and secondary 

sources 
VARIABLE NAME   
Indicators of disadvantage   
SEIFA IRSD rank SEIFA IRSD numerical rank. All areas are 

ordered from the lowest to highest score, 
then the area with the lowest score is 
given a rank of 1, the area with the second 
lowest score is given a rank of 2 and so on, 
up to the area with the highest score 
which is given the highest rank. 

ABS 2011 Census of Population 
and Housing; AURIN database 

SEIFA IRSD (decile) SEIFA IRSD decile out of 1 to 10 (1 lowest 
and 10 highest) 

ABS 2011 Census of Population 
and Housing; AURIN database 

Unemployment rate  Per cent of the labour force unemployed 
in area. The employed and unemployed 
categories together make up the labour 
force, which is a measure of the number 
of persons contributing to, or willing and 
able to contribute to, the supply of labour 
at a specific time. This group represents 
the balance of the population.  

ABS 2011 Census of Population 
and Housing; AURIN database 

Unemployment rate males 
15-24 

Per cent of males aged 15-24 unemployed 
in area.  The employed and unemployed 
categories together make up the labour 
force, which is a measure of the number 
of persons contributing to, or willing and 
able to contribute to, the supply of labour 
at a specific time. The remaining 
population is referred to as not in the 
labour force. This group represents the 
balance of the population in that group.  

ABS 2011 Census of Population 
and Housing; AURIN database 

Unemployment rate 
females 15-24 

Per cent of females aged 15-24 
unemployed in area. The employed and 
unemployed categories together make up 
the labour force, which is a measure of 
the number of persons contributing to, or 
willing and able to contribute to, the 
supply of labour at a specific time. The 

ABS 2011 Census of Population 
and Housing; AURIN database 
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remaining population is referred to as not 
in the labour force. This group represents 
the balance of the population in that 
group.  

Median equivalised 
household income 

Median equivalised disposable household 
income of area based on NATSEM/OECD 
synthetic estimates. The equivalised 
disposable income is the total income of a 
household, after tax and other 
deductions, that is available for spending 
or saving, divided by the number of 
household members converted into 
equalised adults; household members are 
equalised or made equivalent by 
weighting each according to their age, 
using the so-called modified OECD 
equivalence scale. 

NATSEM/OECD synthetic 
estimates; AURIN database 

Poverty rate Poverty rate of area (half median 
equivalised disposable household income 
as the poverty line) based on 
NATSEM/OECD synthetic estimates. This 
represents the share of people with an 
equivalised disposable income below the 
at-risk-of-poverty threshold, which is set 
at 50% of the national median equivalised 
disposable income after social transfers. 

NATSEM/OECD synthetic 
estimates; AURIN database 

Gini coefficient A measure of income inequality of area, 
which is based on NATSEM/OECD 
synthetic estimates. The Gini index is the 
most common measure of inequality and 
is a measurement of the income 
distribution of a country's residents. This 
number, which ranges between 0 and 1 
and is based on residents' net income, 
helps define the gap between the rich and 
the poor, with 0 representing perfect 
equality and 1 representing perfect 
inequality. It is typically expressed as a 
percentage, referred to as the Gini 
coefficient. 

NATSEM/OECD synthetic 
estimates; AURIN database 

Income difficulties accessing 
money 

Proportion of people who had no access 
to emergency money in area - score based 
on NATSEM/OECD synthetic estimates. 

NATSEM/OECD synthetic 
estimates; AURIN database 

Leaving low income from 
benefit 

Gross earnings (expressed as a percentage 
of average full-time earnings) required for 
a family to reach a 60% of median 
household income threshold from 
benefits of last resort (State welfare 
payments or income support) in area, 
based on NATSEM/OECD synthetic data. 

NATSEM/OECD synthetic 
estimates; AURIN database 

% welfare dependent 
families with children 

Income support including age pensions, 
disability pensions, health care concession 
cards, single parent support and 
unemployment support, as well as data on 
low income families, children and the 
unemployed by SA2 in 2013. SA2 data for 

Population Health Area data; 
AURIN database 
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these indicators are derived from 
Population Health Area data. Population 
Health Areas are comprised of one or 
more whole SA2s.  

% people in area with low 
education 

Per cent of people in area with low levels 
of education comprises those aged 20 
years or over with educational attainment 
less than Year 12 (did not complete 
secondary education) or a certificate level 
3. Not stated responses are excluded. 

ABS 2011 Census of Population 
and Housing 

% Indigenous people in area 
with low education 

Per cent of Indigenous people (as defined) 
in area with low levels of education 
comprises those aged 20 years or over 
with educational attainment less than 
Year 12 (did not complete secondary 
education) or a certificate level 3. Not 
stated responses are excluded. 

ABS 2011 Census of Population 
and Housing 

% households in area in low 
cost rental situations 

Per cent of all households in area which 
are renting and where the landlord type is 
state or territory housing authority, a 
parent/other relative, a residential park 
(includes caravan parks and marinas) or 
housing co-operative/community/church.  

ABS 2011 Census of Population 
and Housing 

% Indigenous households in 
area in low cost rentals 

Per cent of all Indigenous households in 
area which are renting and where the 
landlord type is state or territory housing 
authority, a parent/other relative, a 
residential park (includes caravan parks 
and marinas) or housing co-
operative/community/church. If a 
household has at least one 
Indigenous person who is a usual 
resident and who was present on census 
night, it is classified as a household with 
Indigenous persons.  

ABS 2011 Census of Population 
and Housing 

% Indigenous households in 
area with no internet 
connection 

Per cent of all households in area where 
there is no Internet connection in the 
dwelling in which they live, regardless of 
whether or not it is paid for by the 
household. Where a dwelling has more 
than one type of connection, respondents 
are asked to report the most frequently 
used type. Only one type is recorded. 

ABS 2011 Census of Population 
and Housing 

% Indigenous households in 
area with no internet 
connection 

Per cent of all Indigenous households in 
area where there is no Internet 
connection in the dwelling in which they 
live, regardless of whether or not it is paid 
for by the household. Where a dwelling 
has more than one type of connection, 
respondents are asked to report the most 
frequently used type. Only one type is 
recorded. If a household has at least one 
Indigenous person who is a usual 
resident and who was present on census 
night, it will be classified as a household 
with Indigenous persons. 

ABS 2011 Census of Population 
and Housing 
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Geographic variables   
State State or territory of Australia. Most data 

in this thesis relate to the three states of 
NSW, Queensland and South Australia. 
These states were selected as 
representative of those areas of Australia 
with diverse rural and metropolitan 
Indigenous and non-Indigenous 
populations, and therefore schooling 
experience. 

ABS 2011 Census of Population 
and Housing; AURIN database 

Statistical Area Level 2 (SA2) The SA2 is an area defined in the ABS 
Australian Statistical Geography Standard 
(ASGS) consisting of one or more whole 
SA1s. Wherever possible, SA2s are based 
on officially gazetted state/territory 
suburbs and localities. In urban areas, 
SA2s largely conform to whole suburbs or 
combinations of suburbs. In rural areas 
they conform to functional zones with 
social and economic links. In this thesis, 
the SA2 has been chosen as the area most 
akin to that of suburb for which area 
characteristics are well-defined. SA2s 
generally have populations of between 
3000 and 15 000 people. 

ABS 2011 Census of Population 
and Housing; AURIN database 

Greater capital city or rest 
of state (GCCSA) 

This classification is designed to include 
the population within the urban area of a 
city, as well as people who regularly 
socialise, shop or work within the city, or 
live in small towns and rural areas 
surrounding the city. GCCSAs provide a 
stable definition for cities and are 
designed for the output of a range of 
social and economic survey data. Within 
each state and territory, the area not 
defined as being part of the Greater 
Capital City is represented by a Rest of 
State region. 

ABS 2011 Census of Population 
and Housing 

Section of state (SOS) This classification uses population counts 
to define SA1s as urban or rural and to 
provide statistics for urban 
concentrations, for bounded localities and 
rural areas. Sections of State categories 
comprise ‘Major Urban’ (population 
clusters of 100 000 or more), ‘Other 
Urban’ (population clusters of 1000 to  
99 999), ‘Bounded Locality’ (200 to 999), 
and ‘Rural Balance’ (remainder of 
state/territory). In this thesis, bounded 
localities have been coded together with 
the rural balance into one category: 
'Rural'. 

ABS 2011 Census of Population 
and Housing 

Remoteness area (ARIA) Within a state or territory, each 
remoteness area represents non-
contiguous geographical areas which 

ABS 2011 Census of Population 
and Housing 
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share common characteristics of 
remoteness. The categories are: 
- Major Cities of Australia: SAs with an 
average Accessibility/Remoteness Index of 
Australia (ARIA) index value of 0 to 0.2 
- Inner Regional Australia: SAs with an 
average ARIA index value greater than 0.2 
and less than or equal to 2.4 
- Outer Regional Australia: SAs with an 
average ARIA index value greater than 2.4 
and less than or equal to 5.92 
- Remote Australia: SAs with an average 
ARIA index value greater than 5.92 and 
less than or equal to 10.53 
- Very Remote Australia. 

Population characteristics   
Population size of area Usual resident population in area at 2011 

Census (minus those not stated on 
Indigenous status). 

ABS 2011 Census of Population 
and Housing; AURIN database 

Indigenous population size 
of area 

Size of Indigenous population (Aboriginal, 
Torres Strait Islander, Aboriginal and 
Torres Strait Islander) in the area at 2011 
Census (minus those not stated on 
Indigenous status). 

ABS 2011 Census of Population 
and Housing 

Indigenous population aged 
0-14 in area 

Number of Indigenous people aged 0-15 
at 2011 Census (minus those not stated on 
Indigenous status). 

ABS 2011 Census of Population 
and Housing 

% Indigenous persons of all 
persons in area 

Number of Indigenous people as a 
percentage of all persons in the area at 
2011 Census. 

ABS 2011 Census of Population 
and Housing 

% Indigenous persons aged 
0-14 of all persons aged 0-
14 in area 

Number of Indigenous people aged 0-15 
as a percentage of all persons aged 0-15 in 
the area, at 2011 Census. 

ABS 2011 Census of Population 
and Housing 

% one parent families of all 
families 

Per cent of one parent families of all 
families. Includes all families with 
dependent and non-dependent children, 
regardless of their age. 

ABS 2011 Census of Population 
and Housing 

% Indigenous one parent 
families of all Indigenous 
families 

Per cent of one parent Indigenous families 
of all Indigenous families. If families are in 
a household which has at least one 
Indigenous person who is a usual 
resident and who was present on census 
night, they are classified as Indigenous 
families. 

ABS 2011 Census of Population 
and Housing 

Number of persons per 
household 

The mean number of persons in a 
household, calculated by taking the 
number of persons usually resident in an 
occupied private dwelling and dividing by 
the number of dwellings. As the count of 
persons is top-coded at '8 or more', the 
mean is a slight undercount of all 
household members. The resident count 
excludes non-private dwellings, so a count 
of dwellings is equal to a count of 
households. 

ABS 2011 Census of Population 
and Housing 
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Number of persons per 
Indigenous household 

The mean number of persons in an 
Indigenous household, calculated by 
restricting the population to Indigenous 
households, then taking the number of 
persons usually resident in an occupied 
private dwelling and dividing by the 
number of dwellings. As the count of 
persons is top-coded at '8 or more', the 
mean is a slight undercount of all 
household members. The resident count 
excludes non-private dwellings, so a count 
of dwellings is equal to a count of 
households. If a household has at least 
one Indigenous person who is a usual 
resident and who was present on census 
night, they are classified as Indigenous 
households. 

ABS 2011 Census of Population 
and Housing 

 

Table 2    School level variables analysed in research: 2011 NAPLAN merged dataset 
 
VARIABLE NAME 

 
Description 

Primary and/or secondary 
sources 

School name 
Name of the school. 

ACARA 2011 school dataset; 
AURIN database 

State 
State in which the school is located. 

ACARA 2011 school dataset; 
AURIN database 

Latitude School location measured by the 
geographic coordinate of latitude. 

ACARA 2011 school dataset; 
AURIN database 

Longitude School location measured by the 
geographic coordinate of longitude. 

ACARA 2011 school dataset; 
AURIN database 

School sector The sector that the school belongs to, 
either government, Catholic or 
independent. 

ACARA 2011 school dataset; 
AURIN database 

School type The type of school, either primary or 
combined. 

ACARA 2011 school dataset; 
AURIN database 

School geographic location Derived from the MCEETYA Geographical 
Location Classification, 
with the categories of metropolitan, 
provincial, remote, and very remote 
(noting these basic categories are further 
combined in certain collections). These 
categories denote varying degrees of 
proximity from a state or territory’s 
capital city. The metropolitan category 
combines all mainland state capital city 
regions as well as major urban districts 
with a population of 100 000 or more. 
Outside major and provincial city centres, 
the definitions of ‘Provincial’, ‘Remote’ 
and ‘Very Remote’ areas follow the 
criteria adopted by the ABS for the 
definition of ‘Inner and Outer Regional’, 
‘Remote’ and ‘Very Remote’ classes in the 
ASGC Remoteness Structure, although for 
the remote areas, the ABS defined cut-off 

ACARA 2011 school dataset 
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score of 5.92 is a slight adjustment to the 
score originally proposed. 

School ICSEA  ICSEA is a mean scale that numerically 
represents the relative magnitude of the 
influence of the socio-educational 
backgrounds of students in a school. It is 
based on information provided by parents 
via school enrolment forms, including 
parents' occupation and parents' 
education. It further takes into account 
school level factors based on remoteness 
and Indigenous enrolments. In 2011, the 
formula also included ‘Disadvantaged 
Language Background other than English’, 
referring to parents who were reported as 
having both a language background other 
than English and a maximum school 
education level of Year 9 or equivalent. 
ICSEA is set at an average of 1000 (and a 
standard deviation of 100) which is 
regarded as the ICSEA benchmark. The 
value used in this thesis is for the year 
2011, or the nearest year to 2011 if 2011 
is unrecorded. ICSEA is not reported when 
there are less than five students in a 
school with NAPLAN results. 

ACARA 2011 school dataset 

% students in bottom SEA 
quarter 

The distribution of students in a school in 
the top quarter of four socio-educational 
advantage (SEA) quarters representing 
those who experience relative 
disadvantage. SEA quarters give 
contextual information about the socio-
educational composition of the students 
in the school and are calculated using the 
ICSEA values for each school. SEA data are 
not reported when there are less than five 
students with NAPLAN results in a school. 

ACARA 2011 school dataset 

% students in top SEA 
quarter 

The distribution of students in a school in 
the bottom quarter of four SEA quarters 
representing those experiencing relative 
advantage. SEA quarters give contextual 
information about the socio-educational 
composition of the students in the school 
and are calculated using the ICSEA values 
for each school. SEA data are not reported 
when there are less than five students 
with NAPLAN results in a school. 

ACARA 2011 school dataset 

Total enrolments The number of students in a school, 
representing total (rather than full-time 
equivalent enrolments). The year taken 
for this information is 2011, or the nearest 
year to 2011 (prior or subsequent) if 2011 
is unrecorded. 

ACARA 2011 school dataset 

% Indigenous enrolments Percentage of students in school 
identifying as of Aboriginal and/or Torres 
Strait Islander descent or whose parents 

ACARA 2011 school dataset 
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identify them as an Aboriginal and/or 
Torres Strait Islander and are accepted as 
such by the community in which they live. 
The reported figure relates to the year 
2011, or the nearest year to 2011 if 2011 
is unrecorded. 

Fees, charges and parental 
contributions per student 

Income received from parents for the 
delivery of education to students, 
calculated per student. 

ACARA 2011 school dataset 

Year of NAPLAN The year to which the NAPLAN mean 
reading and numeracy scores relate. 
Usually this year is 2011, but if school 
scores for that year were not extant, 
missing values were imputed. If the value 
was from a school but for a different year, 
the year was recorded. If the value was 
imputed according to a matched school, 
that information was also recorded. 

ACARA 2011 school dataset 

Reading school mean 
NAPLAN score 

The NAPLAN mean school score for Year 5 
reading. NAPLAN - National Assessment 
Program – Literacy and Numeracy - is a 
series of common literacy and numeracy 
tests conducted annually across Australia 
for all students in Years 3, 5, 7 and 9.  The 
NAPLAN mean score for a school is an 
estimate of school performance based on 
the students who were tested in the 
school. The value used in this thesis is for 
the year 2011, or the nearest year to 2011 
if 2011 is unrecorded. NAPLAN data are 
not reported when there are less than five 
students with NAPLAN results in a school. 

ACARA 2011 school dataset 

Numeracy school mean 
NAPLAN score 

The NAPLAN mean school score for Year 5 
numeracy. NAPLAN - National Assessment 
Program – Literacy and Numeracy - is a 
series of common literacy and numeracy 
tests conducted annually across Australia 
for all students in Years 3, 5, 7 and 9.  The 
NAPLAN mean score for a school is an 
estimate of school performance based on 
the students who were tested in the 
school. The value used is for the year 
2011, or the nearest year to 2011 if 2011 
is unrecorded. NAPLAN data are not 
reported when there are less than five 
students with NAPLAN results in a school. 

ACARA 2011 school dataset 
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APPENDIX 3 
Comparison of reading scores using Stata and HLM 

In the PIRLS, a multi-stage cluster sample design is used which ideally requires the 

calculation of sampling variance through Jackknife Repeated Replication. In using this 

technique in PIRLS, the clusters in the sample are divided into 75 replicate groups, with 

successive schools paired to model the clustering from the national sample, each yielding 

sub-samples with their own set of replicate weights. These weights should be applied in all 

calculations involving standard errors. Formulae have been developed in Stata so that 

replicate weights can be used to calculate standard errors. HLM on the other hand cannot 

accommodate replicate weights in its methodology. This is a disadvantage of HLM; however, 

because hierarchical linear modelling is generally conservative in standard error estimation 

(Huta, 2014), it is assumed that the significance level of coefficients does not alter in most 

cases (IPUMS, 2017). 

In this appendix, reading scores from the PIRLS are compared using the Stata and 

HLM programs respectively, to show any differences in modelled results and standard errors 

arising from the issues in using HLM that are raised above. The results are presented for the 

total sample (Table 1), for Indigenous students (Table 2) and for non-Indigenous students 

(Table 3). For comparative purposes, all tables are presented in a format consistent using 

standard Stata reporting. The tables show that there are few substantive differences between 

results calculated using Stata and HLM across the respective populations. Therefore, I only 

report the results using HLM for regression analyses in this thesis. 
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Table 1   Effect of student variables on reading achievement for all students: Comparison of 
Stata and HLM analysis, 2011 PIRLS 

 Using Stata Using HLM 

Number in sample 
n=6029 students 

n=280 schools 
n=6029 students 

n=280 schools 
STUDENT LEVEL VARIABLES Coefficient SE Coefficient SE 
Parental SES (ref. = low)     

Medium  20.63*** 3.4 18.25*** 3.7 
High  40.01*** 3.8 34.71*** 4.0 
More home resources  6.71*** 1.0 5.76*** 1.1 
Indigenous student -35.18*** 4.3 -32.44*** 5.5 
Gender male -13.05*** 2.7 -13.39*** 2.7 
Whether speaks English at home (ref. = never)     
Sometimes 22.01 12.49 17.26 11.9 
Always or almost always 27.97*   11.8 22.80* 11.8 
Parent/s set aside time for homework every 
day or once/twice a week 6.78*  3.5 6.52 3.6 
Feel belong at school 16.65*** 3.4 13.35*** 3.6 
Bullied once/twice a month or less 17.95*** 2.9 17.56*** 3.0 
SCHOOL LEVEL VARIABLES     
School SES (ref. = low)     
Medium  23.29*** 5.7 25.92*** 6.5 
High   28.06*** 6.3 31.28*** 6.8 
School less affected by resource shortage 3.35** 1.1 3.53** 1.1 
Geographic remoteness (ref. = metropolitan)     
Provincial -3.46 4.2 -4.16 4.6 
Remote -26.42 -19.6 -28.81 15.6 
Principal’s perception of parental support for 
student achievement high/very high 17.30*** 3.9 17.89*** 4.5 
     
Constant 329.0*** 21.1 422.81*** 15.6 
Variance (R2) 0.22  n.a.  
Significance * p<0.05, ** p<0.01, *** p<0.001 
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Table 2   Effect of student variables on reading achievement for Indigenous students: 
Comparison of Stata and HLM analysis, 2011 PIRLS 

 
Using Stata Using HLM 

Number in sample 
n=664 students 
n=191 schools 

n=664 students 
n=191 schools 

STUDENT LEVEL VARIABLES Coefficient SE Coefficient SE 
Parental SES (ref. = low)     

Medium  1.38 8.7 1.52 11.0 
High  16.94 11.9 16.97 14.4 
More home resources 12.00** 3.7 11.87** 3.8 
Gender male -32.30*** 9.2 -32.14*** 9.2 
Whether speaks English at home (ref. = never)     
Sometimes 12.51 13.4 11.41 16.8 
Always or almost always 33.58** 12.0 32.23* 16.1 
Parent/s set aside time for homework every 
day or once/twice a week 26.27 16.5 26.45 15.2 
Feel belong at school 7.682 9.4 7.82 12.6 
Bullied once/twice a month or less 23.94* 9.3 23.46* 9.3 
SCHOOL LEVEL VARIABLES     
School SES (ref. = low)     
Medium  13.24 12.1 14.04 13.7 
High  14.69 12.2 15.56 14.5 
School less affected by resource shortage 2.12 1.6 2.16 1.8 
Geographic remoteness (ref. = metropolitan)     
Provincial -1.51 10.2 -0.89 10.5 
Remote -48.27* 24.1 -48.28* 20.5 
Principal’s perception of parental support for 
student achievement high/very high 20.65* 9.5 20.86* 9.6 
     
Constant 283.1*** 28.74 402.84*** 32.2 
Variance (R2) 0.26  n.a.  
Significance * p<0.05, ** p<0.01, *** p<0.001 
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Table 3   Effect of student variables on reading achievement for non-Indigenous students: 
Comparison of Stata and HLM analysis, 2011 PIRLS  

 
Using Stata Using HLM 

Number in sample 
n=5365 students 

n=279 schools 
n=5365 students 

n=279 schools 
STUDENT LEVEL VARIABLES Coefficient SE Coefficient SE 
Parental SES (ref. = low)     
Medium  23.64*** 3.5 20.99*** 3.8 
High  43.37*** 3.7 37.83*** 3.9 
More home resources 5.78*** 1.0 4.72*** 1.2 
Gender male -11.20*** 2.8 -11.33*** 2.8 
Whether speaks English at home (ref. = 
never)     

Sometimes 22.37 14.7 17.19 14.0 
Always or almost always 27.11 14.2 21.48 14.0 
Parent/s set aside time for homework 
every day or once/twice a week 4.71 3.6 4.71 3.9 
Feel belong at school 17.14*** 3.4 13.81*** 3.5 
Bullied once/twice a month or less 17.26*** 3.1 17.17*** 3.2 
SCHOOL LEVEL VARIABLES     
School SES (ref. = low)     
Medium  25.57*** 6.03 27.93*** 7.2 
High  30.21*** 6.6 32.90*** 7.3 
School less affected by resource shortage 3.40**  1.2 3.50** 1.2 
Geographic remoteness (ref. = 
metropolitan)     

Provincial -4.04 4.4 -4.68 5.0 
Remote -17.98 16.1 -24.83 15.6 
Principal’s perception of parental support 
for student achievement high/very high 17.31*** 4.1 18.10*** 4.8 
     
Constant 332.9*** 22.8 418.30*** 17.4 
Variance (R2) 0.18  n.a.  
Significance * p<0.05, ** p<0.01, *** p<0.001 
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APPENDIX 4  
Comparison of reading, numeracy and combined reading/numeracy scores 

In the NAPLAN study component, a combined score was used as the outcome 

variable to represent achievement levels. This score was derived by taking the combined 

mean of Year 5 reading achievement and Year 5 numeracy achievement for each school. In 

this appendix, reading and numeracy scores are compared with combined reading/numeracy 

scores to assess differences in scores and levels of significance. To compare differences in 

scores, I constructed regression models using the reading score as the outcome variable, the 

numeracy score as the outcome variable, and the combined score as the outcome variable. 

These results are presented respectively for the total sample (Table 1), for high Indigenous 

population areas (Table 2) and for low Indigenous population areas (Table 3), with standard 

errors and confidence intervals reported for each set of variables. All tables are analysed 

using Stata and tables are presented in a format consistent with standard reporting using 

Stata. The tables show that there are few substantive differences between the scores in the 

three models across the respective populations. Therefore, I have only reported the results for 

combined reading/numeracy scores in this thesis. 
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Table 1   Effect of school and area variables on reading, numeracy and combined 
reading/numeracy scores for all areas: 2011 NAPLAN merged dataset 

 Combined reading/ 
numeracy scores Reading scores Numeracy scores 

 
Number in sample 

n=858 schools 
n=180 areas 

n=858 schools 
n=180 areas 

n=858 schools 
n=180 areas 

 Coefficient SE Coefficient SE Coefficient SE 
SCHOOL LEVEL VARIABLES       
School sector (ref. = government)       
Catholic 11.34*** 2.1 14.34*** 2.2 8.34*** 2.3 
Independent 19.39*** 3.0 21.97*** 3.3 16.82*** 3.3 
> 10% in top SEA quarter in school 9.87*** 1.7 10.05*** 1.9 9.69*** 1.8 
School size (ref. = small)       
Medium -7.27*** 2.1 -8.97*** 2.3 -5.58* 2.2 
Large -8.76*** 2.0 -10.37*** 2.3 -7.15*** 2.1 
% Indigenous enrolment 
(continuous) -0.86*** 0.1 -0.91*** 0.1 -0.80*** 0.1 
AREA LEVEL VARIABLES       
State (ref. = NSW)       
Queensland -19.71*** 1.8 -21.45*** 2.1 -17.98*** 1.9 
South Australia -21.06*** 2.7 -20.00*** 3.0 -22.12*** 2.8 
SEIFA decile (ref. = lowest decile)       
2nd decile 4.62* 2.0 4.65 2.4 4.58* 2.1 
3rd decile 5.39* 2.3 5.61* 2.5 5.18* 2.4 
High Indigenous population areas -5.05** 1.9 -4.3* 2.2 -5.81** 2.0 
       
Constant 481.17*** 2.5 481.13*** 3.0 481.20*** 2.6 
Variance (R2) 0.54  0.52  0.48  
Significance * p<0.05, ** p<0.01, *** p<0.001 
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Table 2   Effect of school and area variables on combined reading/numeracy, reading and 
numeracy scores for high Indigenous population areas: 2011 NAPLAN merged dataset 

 Combined 
reading/numeracy 

scores Reading scores Numeracy scores 
 
Number in sample 

n=432 schools 
n=90 areas 

n=432 schools 
n=90 areas 

n=432 schools 
n=90 areas 

 Coefficient SE Coefficient SE Coefficient SE 
SCHOOL LEVEL VARIABLES       
School sector (ref. = government)       
Catholic 15.68*** 2.9 17.94*** 2.9 13.41*** 3.0 
Independent 21.72*** 3.8 25.73*** 4.1 17.7*** 3.9 
> 10% in top SEA quarter in school 8.31** 2.4 9.66*** 2.7 6.95** 2.5 
School size (ref. = small)       
Medium -3.00 2.5 -4.60 2.8 -1.39 2.8 
Large -2.07 2.9 -2.21 3.3 -1.93 2.8 
% Indigenous enrolment 
(continuous) -0.81*** 0.1 -0.87*** 0.1 -0.75*** 0.1 
AREA LEVEL VARIABLES       
State (ref. = NSW)       
Queensland -19.29*** 2.7 -22.01*** 2.9 -16.56*** 2.7 
South Australia -19.31*** 3.5 -19.40*** 3.7 -19.23*** 3.5 
SEIFA decile (ref. = lowest decile)       
2nd decile 6.49* 2.5 4.98 2.8 8.00** 2.6 
3rd decile 4.20 3.2 2.53 3.3 5.87 3.3 
       
Constant 470.33*** 3.2 472.01*** 3.6 468.66*** 3.4 
Variance (R2) 0.60  0.60  0.53  
Significance * p<0.05, ** p<0.01, *** p<0.001 
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Table 3   Effect of school and area variables on combined reading/numeracy, reading and 
numeracy scores for low Indigenous population areas: 2011 NAPLAN merged dataset 

 Combined 
reading/numeracy 

scores Reading scores Numeracy scores 
 
Number in sample 

n=426 schools 
n=90 areas 

n=426 schools 
n=90 areas 

n=426 schools 
n=90 areas 

 Coefficient SE Coefficient SE Coefficient SE 
SCHOOL LEVEL VARIABLES       
School sector (ref. = government)       
Catholic 4.84 3.2 9.71* 3.7 -0.03 3.4 
Independent 17.11*** 4.7 19.92*** 5.1 14.3* 5.5 
> 10% in top SEA quarter in school 10.90*** 2.3 11.04*** 2.6 10.76*** 2.4 
School size (ref. = small)       
Medium -10.03** 3.2 -11.94*** 3.4 -8.12* 3.3 
Large -13.94*** 2.8 -16.86*** 3.1 -11.02*** 3.0 
% Indigenous enrolment 
(continuous) -1.25*** 0.3 -1.00** 0.3 -1.50*** 0.3 
AREA LEVEL VARIABLES       
State (ref. = NSW)       
Queensland -21.30*** 2.4 -22.17*** 3.1 -20.44*** 2.5 
South Australia -23.32*** 4.4 -20.57*** 4.9 -26.07*** 4.4 
SEIFA decile (ref. = lowest decile)       
2nd decile 2.76 3.3 4.44 4.0 1.08 3.1 
3rd decile 5.89 3.3 8.44* 3.9 3.33 3.4 
       
Constant 487.92*** 3.9 484.47*** 4.7 491.38*** 3.8 
Variance (R2) 0.37  0.34  0.33  
Significance * p<0.05, ** p<0.01, *** p<0.001 

 

 




