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[bookmark: _Toc296423681][bookmark: _Toc296497512]Nicholas Biddle and Timothy Cameron, Centre for Aboriginal Economic Policy Research, Australian National University
This report examines two sets of issues, the first being whether Indigenous Australians obtain a lower return on investment in education and training than other Australians. If they do, then this would partly explain why, in general, Indigenous participation in education and training is relatively low. The second issue is whether Indigenous participation is different once background characteristics — such as remoteness — are taken into account. To investigate these questions, the research uses previous research and a number of datasets: the National Aboriginal and Torres Strait Islander Social Survey, the Census of Population and Housing, the Australian Early Development Index and the Longitudinal Surveys of Australian Youth.
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In terms of the return from education and training:
On average, Indigenous Australians are happier at school than other Australians, suggesting that a low level of happiness is not the main reason for low completion rates.
Once Indigenous students receive a tertiary admission rank they are as likely as non-Indigenous students to go to university.
In terms of the effect of controlling for background characteristics:
Differences between Indigenous Australians and other Australians in education participation remain after controlling for remoteness and socioeconomic status.
Indigenous females may need to have a higher level of education than Indigenous males to experience the same level of wellbeing.
The overall message is that, on the whole, Indigenous Australians have a positive return from education and training. Therefore it can be concluded that differential returns are not especially important in understanding differences in participation. The authors also find that, almost universally, background characteristics (including academic achievement at an earlier age) do not explain differential participation. Differences appear at an early age and then compound through the schooling system.
This research was funded through the National Centre for Vocational Education Research (NCVER) fellowship program, which encourages researchers to use NCVER datasets to improve our understanding of education. 

Tom Karmel
Managing Director, NCVER
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Executive summary
The main aim of Indigenous policy is to improve the level of wellbeing of the Indigenous population. Borrowing from the capabilities literature, it can be argued that all Indigenous Australians should have the ability to live the type of life they value. It is fitting, therefore, that three of the six ‘Closing the Gap’ targets the Council of Australian Governments (COAG) has identified to improve the accountability of governments are related to education participation and attainment. 
Meeting the Closing the Gap targets, however, will require a thorough understanding of why Indigenous Australians make the education decisions they do. By posing and attempting to answer a set of empirical research questions, we aim to make progress in the development of a behavioural model of education participation that is relevant to the Indigenous population. We also aim to identify key factors that are likely to be constraining education participation and which are potentially amenable to amelioration through public policy.
We combine information from a few datasets: the National Aboriginal and Torres Strait Islander Social Survey (the NATSISS), the Census of Population and Housing, the Australian Early Development Index (AEDI) and the Longitudinal Surveys of Australian Youth (LSAY). This allows us to partially answer some of the questions posed and be a little more definitive with others. Ultimately, we aim to shed some light on the process of Indigenous education participation and attainment.
The first question we consider in the paper is whether there is empirical support for there being large benefits from education for the Indigenous population and, if so, whether these benefits vary by gender or remoteness. We find that those people who have completed relatively high levels of education tend to have better outcomes than those without qualifications or those who drop out of school at a young age. Differences tend to be greatest for economic variables (employment, income and financial security), but are also present for a number of broader measures of wellbeing, such as self-reported happiness and sadness, self-assessed health and the ability to have a say within the community. Differences also tend to be greatest for females and those who live in non-remote Australia — two groups within the Indigenous population with relatively high levels of participation.
Having identified differences in benefits by remoteness, we then consider whether the geographic distribution of the Indigenous population explains disparities between them and non-Indigenous Australians in terms of education participation. What we find is that, while geography is important, the geographic distribution of the Indigenous population explains less than half of the difference in education participation between Indigenous and non-Indigenous Australians aged 15—19 years. 
Having shown that geography is not the only factor explaining low education participation, we then turn our attention to the early childhood education experience. We show that Indigenous children are less likely to attend preschool than non-Indigenous children. Some of this difference is explained by geographic location and socioeconomic background. However, after controlling for these observed factors, differences in attendance still remain. The Indigenous presence in the preschool and carer experiences of discrimination are key determinants of participation.
It is not surprising, therefore, that Indigenous students in their first year of school were significantly more likely to be identified as being developmentally vulnerable than non-Indigenous children. Indigenous children who attended preschool were significantly less likely to be developmentally vulnerable than those who did not, with the biggest differences for literacy and numeracy. Closing the gap in preschool attendance between Indigenous and non-Indigenous children will likely lead to a reduction in the disparity in school-readiness. However, it is unlikely to eliminate it entirely.
Another factor potentially driving differences in education participation is the school sector that Indigenous Australians are able to access. According to the 2006 census, 84.2% of Indigenous school students aged 5 to 17 years were attending a government school, compared with 64.6% of non-Indigenous students. These differences remain once other characteristics such as geography, demography and the socioeconomic status of the child’s family are controlled for. To the extent that attendance at a private school confers benefits on the individuals, differences in participation between Indigenous and non-Indigenous students may explain some of the difference in later school outcomes.
One might expect that, given the barriers they face, Indigenous Australians would be less happy at school than their non-Indigenous counterparts. However, this does not appear to be the case. Indeed, Indigenous Australians are on average happier at school, with the difference widening once other characteristics (like socioeconomic background and average test scores) are controlled for. Indigenous students are also significantly more likely to agree that they really like being a tertiary student than their non-Indigenous counterparts. Low levels of happiness at school and in post-school education do not appear to be the main reason for low Indigenous completion rates.
Despite this relatively high within-school wellbeing, Indigenous Australians have relatively low expectations in terms of completing Year 12. However, this difference disappears once socioeconomic characteristics are controlled for, and becomes positive when a range of school factors (like test scores) are included in the model. While Indigenous Australians are less likely to expect to complete Year 12, this is driven by observable factors.
[bookmark: _GoBack]Indigenous Australians are more likely to drop out of school before completion than non-Indigenous Australians. However, this difference is driven by observable characteristics such as academic achievement at the age of 15. Once these characteristics are controlled for, there was no significant difference. There were, however, differences in the tertiary entrance rank attained by Indigenous students at the completion of Year 12. These results show that the gaps between Indigenous and non-Indigenous Australians in terms of school outcomes as opposed to school completion can still widen in the latter years of school. This has implications for future education prospects, which in turn can impact on economic and social wellbeing across the life course.
As with high school expectations, Indigenous Australians are significantly and substantially less likely to expect to undertake post-school education. This difference in expectations is not driven by the relative socioeconomic background of Indigenous youth, but the differences do disappear once other school-based characteristics such as the student’s own test scores and the test scores of others in the school are controlled for. Once again, actual and perceived ability are driving the differences in education expectations between Indigenous and non-Indigenous youth. 
An Indigenous youth is much less likely to undertake post-school study than a non-Indigenous Australian. This difference holds even after controlling for a range of important characteristics (for example, socioeconomic background and test scores). Once Indigenous students obtain a university entrance score they go to university with about the same probability as non-Indigenous students. This points to a need for a policy focus on why Indigenous students are less inclined to study towards a university entrance score. Moreover, policy should focus on the reasons Indigenous students receive lower scores on average, rather than on those students who have already received a score.
[bookmark: _Toc337724484]
Introduction and overview
Although the headline target for the Council of Australian Governments’ Closing the Gap agenda is the elimination of the life expectancy gap between Indigenous and non-Indigenous Australians, in numerical terms, education dominates, with three of the six targets relevant to this area. This includes targets related to preschool access (Target 3), literacy and numeracy (Target 4) and Year 12 completion (Target 5). The setting of these targets clearly recognises that education itself is important, but it also recognises that, without reducing the educational disparities between Indigenous and non-Indigenous Australians, other targets on health and employment are unlikely to be met.
Closing the gap between Indigenous and non-Indigenous Australians in education outcomes will not be easy. The findings from the 2006 Census of Population and Housing indicate the scale of the challenge. First, 47.8% of Indigenous three to five-year-olds (who had not started school) were attending preschool, compared with 57.5% of non-Indigenous children. Across the Indigenous life course, this gap only widens. By the ages of 20 to 24, 36.0% of Indigenous Australians (who were not still at school) had completed Year 12, compared with 74.5% of non-Indigenous Australians. For all education types, 34.5% of Indigenous 15 to 24-year-olds were undertaking education compared with 55.3% of the same non-Indigenous age group.
One potential reason for this education disparity is physical and financial access. Biddle (2010) showed that Indigenous youth were more likely to live in remote areas than their non-Indigenous counterparts, and that within the Indigenous population there were substantial disparities by region in terms of education participation and attainment. Furthermore, on average, Indigenous Australians grow up in families with fewer material resources, meaning that it is more difficult to attend relatively expensive private schools (Biddle & Yap 2010).
While important, these financial and geographic disparities alone do not explain the gap in education attendance and attainment between Indigenous and non-Indigenous Australians. In all regions, including Australia’s largest capital cities, Indigenous Australians had lower levels of education than their non-Indigenous counterparts (Biddle 2010). Biddle (2007) showed that the gap between the two populations in terms of participation also remained, once family income, employment and education were controlled for. Access is not the only issue driving the disparity in education between the two populations. For most Indigenous youth who wish to attend high school or a tertiary institution there is usually one available relatively close by that is free, or, in the case of universities, able to be paid off through the tax system later in life. It seems that many Indigenous youth do not see that the benefits of attending outweigh the costs.
To a certain extent, the choice made by some Indigenous youth to not participate in formal education should be respected. There are many activities outside the non-Indigenous mainstream that do not require extended formal education. If an Indigenous youth or their family does not see later secondary school or post-school education as being worthwhile, then compelling them to attend is likely to be counterproductive. Not only will the negative effects outweigh the positive, but those students who do not want to be at school may have a detrimental influence on those who do.
Such an approach, however, is only justified if those students who are opting out of school or post-school options are making informed choices. Furthermore, it is concerning if childhood and early school experiences are having an undue influence on the choices available to Indigenous Australians when they are considering their education options. There may be no direct effect of Indigenous status on the choices made by Indigenous adolescents, once academic ability is controlled for. However, many of the constraints on the development of academic ability may be particularly an issue for Indigenous children.
Ultimately, the policy response to low education participation by Indigenous Australians will be determined by the reasons why Indigenous Australians make alternative education decisions and the constraints they face in making these decisions. Unfortunately, the data available to analyse this decision are far from perfect. There is no longitudinal data that allow analysis of the effect of early childhood experiences on later school choice. However, we know from other contexts that the early years are crucial in determining future educational options and constraints (Cunha et al. 2006). In addition, we do not have information that will allow us to estimate accurate returns from education for Indigenous Australians — information which is crucial when trying to gauge whether economic incentives are driving the education decision.
In situations such as these where data are lacking, it is important to have a solid theoretical model, based on empirical research in other contexts but also informed by the unique circumstances of the Indigenous population. Such a model will help to identify the likely impacts on the education decision, the key research questions that need to be answered and the data required to answer the questions. In the next section of the paper, we outline the beginnings of such a model and pose a number of research questions that stem from it. 
The remainder of the paper summarises the analysis of these datasets. This paper is intended to be read as a stand-alone document. However, those who are interested in the detailed results of the analysis and the estimation methodology are referred to the accompanying support document. 
[bookmark: _Toc337724485]
A model of Indigenous education
In developing a model of Indigenous education, we begin with the well-known human capital model (HCM). This model, in more or less its current form, was outlined by Becker in 1964. At the heart of the model is the assumption that, when deciding whether or not to undertake a certain type of education, potential students are rational (in the economic sense) utility maximisers who, above all, see education as an investment. An investment in education will improve an individual’s performance in the workplace and s/he will invest until the returns from an additional unit of education (measured by increases in discounted future income) just equal the cost. That is, until marginal returns equal marginal cost.
Although the model has been quite influential in education research and policy-making, it has also been recognised that, at least under the basic specification presented above, it has a number of limitations. The first of these is whether the only effect of education is on enhancing productivity directly (as assumed in the model), or whether education in part acts as a signalling or screening device, whereby already productive workers are identified (for example, Arrow 1973; Spence 1973).
Under the alternative specification, employers assume that those with a higher innate ability find education easier (or less costly) and are therefore more likely to invest heavily in education than those who find education a struggle. An employer is therefore more likely to hire a person with relatively high levels of education, not because the education they have undergone has made them more productive, but because it has demonstrated that they were more productive in the first place.
Whether or not it is human capital or screening/signalling that is driving the differences in earnings has important implications for some aspects of policy development. If governments are trying to decide on the level of investment they make in education or the type of education to focus on, then under the human capital model, across-the-board increases in education lead to higher economy-wide productivity. Therefore there is a much stronger argument for government provision of education. Under a signalling/screening model, however, education has its greatest effect on relative earnings. Economy-wide increases in education may have some benefits in terms of improving the match of the supply of skills to the demand for skills. However, the effect of allocative efficiency will be much less than the direct productivity effects on economic growth of the model.
While the above is an important issue, the distinction between human capital and screening/signalling models is of less relevance when considering differences within a population in terms of education participation and attainment. If that is the focus, then the motivation for employers to pay higher wages to those with relatively high levels of education is less important than the factors that potential students take into account when deciding whether or not to undertake education.
The basic model also assumes that a person’s utility can be adequately measured by their income. If discounted future additional income is higher than the cost of education, then people will invest in education. It is likely, however, that a student’s current social situation is also important in influencing their behaviour. Specifically, children who have positive attitudes to school are more likely to intend completing Year 12 and are also more likely to actually do so (Khoo & Ainley 2005; Marks 1998). Students who don’t like school are more likely to leave without completing their secondary education (Wehlage & Rutter 1986), and children who are happy in the later years of secondary school are more likely to complete university (Dockery 2010).
Despite this research, there is a lack of literature relating happiness at school to school completion rates, both generally and specifically in relation to Indigenous Australians. Most literature linking education and happiness tells the other side of the story: how education affects future happiness. Higher levels of education lead to, on average, higher future incomes, but it has been shown that education correlates weakly with happiness scores in rich countries (Hartog & Oosterbeek 1998). A recent study shows that Australian university graduates, despite their improved labour market outcomes, have lower levels of happiness than those who have only completed Year 12 (Dockery 2010).
In addition to income and school-level wellbeing, there are a number of other outcomes likely to be associated with higher education levels that people may take into account when making education investment decisions. Although there are indirect effects that operate via income, education may also have direct effects on such areas as health, the schooling of one’s children, the efficiency of consumer choices and the ability to plan fertility decisions (Wolfe & Haveman 2001).
As indicated, the human capital model assumes that potential students make decisions based on a comparison between their future income streams with, and without, education. However, potential students cannot know their precise future income and must therefore form expectations based on what they do know. All students have access to different information, so it is possible that expectations are also formed differently (Dominitz & Manski 1996).
A model of Indigenous education participation would therefore take into account the fact that Indigenous Australians start school with lower levels of cognitive and non-cognitive ability (as valued in formal education), with the gap widening throughout the early school years. When making the decision to continue on at school beyond the compulsory years, Indigenous students may have different potential benefits of education due to the types of labour markets they can access. However, these returns may be estimated with uncertainty because of there being relatively few role models from whom they can access information. There are also other non-economic returns from education that may be important, but these must be traded off against the different non-economic costs of schooling.
The aim of this paper is to identify some of the parameters that would constitute a behavioural model of Indigenous education. To do this, we pose a number of research questions. We attempt to answer some of these questions by using a range of quantitative datasets. For the other research questions, we discuss results from previous analysis. The research questions are grouped as follows:
1. What are the apparent benefits of education and do they vary by gender or remoteness?
2. Does the geographic distribution of the Indigenous population explain disparities between Indigenous and non-Indigenous Australians in terms of education participation?
3. Are Indigenous children more or less likely to attend preschool than non-Indigenous children? Do these differences remain once the characteristics of their family and the area in which they live are controlled for?
4. Do Indigenous children start school with different strengths and weaknesses from non-Indigenous children? Do these differences remain once preschool participation has been controlled for?
5. Are Indigenous children more or less likely to attend private schools than non-Indigenous children? Do these differences disappear once other characteristics like geography and socioeconomic status are controlled for?
6. Are Indigenous Australians less happy at school than non-Indigenous Australians? Are there other aspects of wellbeing at school that are likely to impact on education outcomes?
7. Are Indigenous Australians more or less likely to expect to complete Year 12, conditional on their happiness, self-assessed ability and test scores at the age of 15?
8. After controlling for these differences in happiness and expectations, are Indigenous Australians more or less likely to drop out of school before completing Year 12 and, for those who do complete Year 12, are there differences in tertiary entrance score?
9. Are there significant differences in the immediate post-school expectations (at the age of 15) of Indigenous and non-Indigenous Australians?
10. Are there differences between Indigenous and non-Indigenous Australians in terms of immediate post-school study? Are there differences in university participation?
11. Are Indigenous Australians as satisfied with their post-school experience as non-Indigenous Australians?


[bookmark: _Toc337724486]The relationship between education attainment and Indigenous outcomes: research question 1
In the first set of analyses discussed in this paper, we use the 2008 National Aboriginal and Torres Strait Islander Social Survey to consider the relationship between an Indigenous Australian’s level of education and a number of outcome measures. The eight measures or determinants of wellbeing considered are: employment, income for those employed, happiness, sadness, health, cultural participation, ability to have a say on important issues, and ability to raise $2000 in an emergency. Differences were calculated separately for males and females, as well as for those in remote and non-remote areas. 
Results presented in the support document (tables 1 and 2) show that both Indigenous males and females are more likely to be employed if they have relatively high levels of education. This is not necessarily a causal effect, as those who would otherwise be more likely to be employed are more likely to undertake education. However, it does show that if the Council of Australian Governments target on halving the gap in employment outcomes between Indigenous and non-Indigenous Australians is to be met, then the education levels of the relatively low-skilled will probably need to be raised.
There appears to be greater variation in employment by education for females, particularly by post-school qualifications. This is a consistent finding across the literature and probably reflects the fact that females still tend to take on a greater role with respect to childcare, care within the community and unpaid work in general (Biddle & Yap 2010). The opportunity cost of not working is higher for females with relatively high levels of education. This means that it makes economic sense for females with relatively low levels of education to opt out of working and to focus on providing care.
For those Indigenous Australians who were working, there was a greater difference by education in terms of personal income for males rather than females, particularly at the lower end of the education distribution. This is explained once again by higher levels of caring responsibilities and unpaid work for females. Those females with low skills and low income are likely to have opted out of employment, meaning that only those who have a relatively high income are left in the sample of the employed.
There is a somewhat different association between education attainment and the two measures of emotional wellbeing for males and females. Although for both sexes higher levels of education are associated with higher levels of emotional wellbeing, this is not consistent across education type or by sex. For males, the only differences are between those who have completed Year 9 or less and the rest of the population. On the other hand, those females who have completed Year 10 or 11 also have lower levels of emotional wellbeing than those who have completed Year 12. Furthermore, having a diploma was associated with a lower level of sadness than having no qualification at all, whereas having a certificate I/II was actually associated with a higher level of sadness (albeit at the 10% level of significance only). In addition to emotional wellbeing, there is also a greater health gradient for Indigenous females with regards to reporting one’s health as fair or poor (in terms of statistical significance in particular).
Ultimately, all three of these measures of wellbeing are lower for those with relatively low levels of education, as is the probability of participating in cultural events, ceremonies and organisations. Undertaking formal education may impose significant social and emotional costs on Indigenous Australians (although, as discussed later in this paper, the empirical evidence for this is mixed). However, it would appear from these results that those Indigenous adults who have completed formal education are on average happier, less sad, have better health and are more likely to engage in Indigenous cultural activities.
Perhaps the biggest difference by gender in terms of the association between the measures of wellbeing and education is in relation to the ability with which individuals feel they are able to have a say in the community on important issues. For males, those who have completed Year 9 or less have lower levels of this measure of efficacy than those who have completed Year 12. There are small differences by qualifications, but these tend not to be significant, or only significant at the 10% level of significance. For females on the other hand, the differences by qualification are large and consistently significant. It is possible that those who would otherwise have a high sense of efficacy are more likely to undertake education in the first place. Nonetheless, the results presented in the support document give qualified support that prestige or stature in the community is one of the motivating factors in undertaking education for the Indigenous population, or at the very least, one of the potential outcomes.
The final outcome included in the analysis of differences between males and females is whether or not a person feels that their household could raise $2000 within a week in an emergency. This measure of financial security is much higher for those with relatively high levels of education, with differences slightly larger for females than males. There are three potential causal explanations for this. Firstly, those with higher levels of education have greater income and wealth. Secondly, those with higher levels of education are more likely to be married to someone who also has relatively high levels of education (so called assortative mating;[footnoteRef:1] Mare 1991), compounding the income effect at the household level. Finally, those with higher levels of education may be better able to plan their finances and seek alternative forms of credit beyond household income. However, there is also a possible reverse causal effect with this variable, with those with greater financial security in their household and in their wider social networks as they grow up better able to undertake education. Whatever the explanation, those with lower levels of education are much less likely to feel financially secure than those who have completed Year 12 or have qualifications. [1:  	Individuals tend to be partnered with those from similar backgrounds or characteristics, such as education.] 

In general, the results show a significant association between education attainment and a number of outcome measures. It is unfortunate that we cannot be more definitive with regard to the causal direction of these associations. However, a consistent finding is that there is a much greater education gradient for females for many of the wellbeing measures analysed. Putting this another way, Indigenous females may need to have a higher level of education than Indigenous males to experience the same level of wellbeing. If this is causal, and Indigenous females take this into account when making education decisions, this may be a reason for the generally higher levels of education participation amongst Indigenous females, as outlined in Biddle (2010) and demonstrated in later sections of this paper.
What then about comparisons by remoteness? In both remote and non-remote Australia, the differences in economic outcomes are quite substantial. Although they are slightly larger in non-remote Australia (especially in terms of income), the results would still suggest that economic incentives to undertake education are reasonably high in remote Australia. There were also large differences in remote and non-remote Australia in the last two variables (the ability to have a say within the community and to raise $2000 in an emergency), both of which have the potential to exert strong economic effects.
Unlike economic status, there are much smaller differences by levels of education in remote Australia for the measures of subjective wellbeing. Those who have completed Year 9 only are significantly less likely to report frequent feelings of happiness than those who have completed Year 12. However, there are no significant differences by high school completion in the probability of reporting intense feelings of sadness or of reporting one’s health as being fair or poor (as opposed to good, very good or excellent). Similarly, there were no differences by education in having been involved in cultural events, ceremonies or organisations (apart from those with a degree or higher having a higher probability).
Even more so than by gender, it is difficult to label differences by education in remote and non-remote areas as being returns from education. Not only should the researcher be aware of the potential for unobserved ability to bias the results, the fact that where a person lives is a choice variable complicates the comparisons by remoteness. In particular, an individual has the potential to move to a different location to take advantage of better employment opportunities (conditional on education level) and hence obtain a higher return from their education investment than if they did not move.
Despite the reservations about calling the results returns from education, it is entirely possible that when making the education decision, those in particular areas put greater emphasis on those around them when gauging the potential effect that education will have on their outcomes. If this is the case, then the results presented in table 4 in the support document prompt a very important research question: do Indigenous youth in remote Australia take into account the potentially large economic benefits of education when making their decisions or are they more swayed by the apparently low social returns? It is impossible to answer this with the available data. However, it is an important avenue for further research, using a mix of qualitative, quantitative and experimental techniques.


[bookmark: _Toc337724487]Variation in education participation by geography: research question 2
One of the defining characteristics of the contemporary circumstances of Indigenous Australians is their relative concentration in more remote parts of the country. According to estimates from the 2006 census, Indigenous Australians make up 2.5% of the total Australian population. However, this rises to 15.2% of the total population in remote Australia and 47.5% of the population in very remote areas.
One reason often given for why Indigenous Australians have less satisfactory education outcomes than non-Indigenous Australians is their relatively remote geographic distribution. Although the potential economic benefits of education are still quite high in remote areas, relative to Indigenous Australians in non-remote areas the social benefits appear to be somewhat lower. Furthermore, the financial costs of education are also likely to be relatively high, especially in terms of late secondary and post-school education, for which many Indigenous Australians would have to migrate in order to access.
According to data from the 2006 census, there are, indeed, much lower rates of education participation for those Indigenous (and non-Indigenous) Australians who live in relatively remote areas. Around 51.7% of the Indigenous population aged 15—19 years were attending some form of education at the time of the 2006 census (see table 5 in the support document). This rises to 58.1% for those who lived in major cities five years earlier (that is, when they were aged 10—14 years), but is as low as 32.9% for those who lived in very remote areas. The percentages for those who lived in regional and remote areas fall somewhere in between.
Clearly, where Indigenous Australians lived immediately prior to making the decision about post-school education explains much of the variation in eventual participation. However, a comparison with the corresponding percentages for the non-Indigenous population shows that this does not explain all — or even most — of the differences between Indigenous and non-Indigenous Australians. It is true that the gap in education participation between Indigenous and non-Indigenous Australians was highest amongst those who lived in very remote areas. However, there are gaps of 15 percentage points or more in all of the remoteness regions.
One way to test for the extent to which geography explains differences in Indigenous education participation is to estimate what proportion of Indigenous Australians would be attending an education institution if the Indigenous population had the same geographic distribution as the non-Indigenous population. Similar to age standardisation of disease rates (Ahmad et al. 2000), geographic standardisation uses the proportion of the Indigenous population in each geographic region (in this case the statistical local area of usual residence five years earlier) as the basis of the calculations, but weights each region by the share of the non-Indigenous population in that region, as opposed to the Indigenous population, when calculating national percentages.
The national, non-geographically standardised percentage of the Indigenous population aged 15—19 years who were attending an educational institution was 51.7%. After standardising the Indigenous population to the non-Indigenous distribution, the geographically standardised rate for the Indigenous population rises to 61.5%. While this is higher than the raw Indigenous percentage, it is still substantially below the non-Indigenous rate of 75.5%.
In answer to the research questions posed in the introduction: yes, there are differences in Indigenous education participation by geography. However, based on geographic standardisation, this geographic distribution explains less than half (41.2%) of the difference in education participation between Indigenous and non-Indigenous 15 to 19-year-olds. Geography is important. However, there are additional factors that explain the disparities.


[bookmark: _Toc337724488]Early childhood education and school readiness: research questions 3, 4 and 5 
One potential factor that may explain some of the remaining difference is the early childhood education experience of Indigenous Australians. The model outlined in the introduction to this paper allowed for the empirical finding that those with higher levels of ability (as valued in formal education) find education easier or less costly and are therefore more likely to feel that the benefits outweigh the costs.
There are two components of ability that are assumed to influence outcomes: cognitive and non-cognitive ability. Cognitive ability refers to a person’s intelligence or scholastic aptitude and is traditionally measured by instruments like intelligence quotient (IQ) tests. Non-cognitive ability refers to things like self-discipline, motivation and time preference that are not traditionally measured by IQ tests, but nonetheless have been found to influence academic achievement (Duckworth & Seligman 2005). Furthermore, non-cognitive ability has effects on academic achievement and future economic prospects, even after controlling for the effect of cognitive ability (Heckman & Masterov 2005).
There is no evidence to suggest that any ethnically based group has lower innate levels of ability, so it must be assumed that the distribution within the Indigenous population is no different from that of other groups. The fact that by Year 3 (when children are roughly eight to nine years old) there is already a large gap between Indigenous and non-Indigenous Australians on national literacy and numeracy tests would suggest that the constraints on the development of Indigenous children’s cognitive ability start early in life and continue throughout their schooling.
One of the constraints on the development of cognitive and non-cognitive ability is access to quality preschool options. This is recognised by the Council of Australian Governments in the setting of their Closing the Gap targets, with the third target being to ‘ensure access to early childhood education for all Indigenous four-year-olds in remote communities within five years’ (Department of Families, Housing, Community Services and Indigenous Affairs 2009, p.5). Geographic access is important. However, even if there is a preschool in the area in which an Indigenous child lives, that does not mean that the child will necessarily attend: just as with later in life, the parents or guardians of the children need to feel that the benefits of attendance outweigh the costs. Keeping this in mind, the third set of research questions we ask are whether Indigenous children are more or less likely to attend preschool than non-Indigenous children and whether these differences remain once characteristics of their family and the area in which they live are controlled for.
Biddle (2007) is the most comprehensive study to date of the factors associated with Indigenous preschool participation. Using data from the 2001 census, the author looked at the relationship that age, sex and Indigenous status has with preschool participation, as well as the household and geographic factors associated with participation. The main finding from the analysis was that:
after controlling for only a limited set of factors associated with preschool attendance, an Indigenous three-year-old is more likely to attend preschool than is a non-Indigenous child of the same age. Although Indigenous four- and five-year-olds are less likely to attend after controlling for the same factors, the marginal effect of being Indigenous is less than the raw probabilities would suggest.	(Biddle 2007, p.14)
What this means is that differences between the socioeconomic and geographic characteristics of the households and areas in which Indigenous children grow up compared with those of non-Indigenous children explain much of the difference in their preschool attendance rate. To put this another way, the most important difference is between relatively advantaged Indigenous children and relatively disadvantaged Indigenous children, not between Indigenous and non-Indigenous children from broadly similar backgrounds. A further finding from the census that relates to variation within the Indigenous population was that ‘the presence of a preschool worker who identifies as Indigenous and is working in the area where a child lives significantly increases attendance’ (Biddle 2007, p.14). 
Indigenous-specific factors matter as well. Biddle (2011) looked at some of these, using data from the Longitudinal Study of Indigenous Children. The first major finding from the analysis was that ‘those children who have lived in two or more homes since birth are significantly less likely to be participating in preschool than those who had lived in the same household since birth’ (Biddle 2011, p.24). Disruption from changing households may be having a negative effect on early childhood education. The second major finding was that ‘children who have a carer who felt they were discriminated against because of their Indigenous status are significantly less likely to be attending preschool’ (Biddle 2011, p.24). Although the finding was not causal, if at all, any biases are likely to minimise differences (since those carers with children in preschool are likely to be more exposed to discrimination). It would seem, therefore, that ongoing discrimination against carers is a cause of disengagement from formal education for children in their care.
While it is justified for the Council of Australian Governments to focus on access to preschool, this alone will not ensure that Indigenous children start school with the same level of ability as their non-Indigenous peers. As discussed, there is systematic variation in whether or not a child attends preschool, regardless of whether there is a preschool close by. In addition, a binary comparison of those who have and who have not participated in preschool will only explain a small part of the variation in ability, with family socioeconomic background and the quality of the preschool having an effect as well. This raises the fourth set of research questions covered in this paper: do Indigenous children begin school with different strengths and weaknesses from non-Indigenous children and, if so, do these differences remain once preschool participation has been controlled for?
The main finding from the analysis of the Australian Early Development Index[footnoteRef:2] presented in the support document is that Indigenous children in their first year of school are substantially more likely to be reported as having one or more domains in which they are developmentally vulnerable than non-Indigenous children. Specifically, 70.0% of Indigenous children in the sample were identified as being developmentally vulnerable across one or more domains compared with 45.0% of non-Indigenous children. At the other end of the distribution, 8.8% of Indigenous children are identified as being developmentally vulnerable in eight or more domains compared with 2.4% of non-Indigenous children. This represents a considerable disadvantage at the start of a child’s school career. [2:  	Collected for the first time in 2009, the Australian Early Development Index is based on a checklist completed by the teachers of children in their first year of full-time school. The checklist measures five key areas or domains of early childhood development: physical health and wellbeing, social competence, emotional maturity, language and cognitive skills (school-based), and communication skills and general knowledge.] 

Not all of the domains in the Australian Early Development Index are likely to be of equal importance. Furthermore, although Indigenous children are more likely to be rated by their teachers as being developmentally vulnerable for each of the 15 domains, the size of the differences vary considerably by domain. Indigenous children are 1.3 times as likely to be rated as developmentally vulnerable in terms of physical independence (10.6% compared with 8.4%) and 1.5 times as likely to be rated as developmentally vulnerable in terms of anxious and fearful behaviour (16.1% compared with 11.1%). These are clearly large differences. However, 34.6% of Indigenous children in their first year of school are identified as being developmentally vulnerable in terms of basic numeracy — 3.4 times as high as the percentage for non-Indigenous children (10.2%). There is almost as large a gap for basic literacy (30.7% compared with 9.1% respectively).
Indigenous children therefore do indeed start school with strengths and weaknesses different from non-Indigenous children. That is not to say that all, or even most, Indigenous children start off poorly. While they are more likely to be reported as developmentally vulnerable in all of the domains covered in the Australian Early Development Index, there is only one domain for which a third or more of Indigenous children are listed as being developmentally vulnerable. For seven of the 15 domains, more than four out of five Indigenous children are not reported as being developmentally vulnerable. Nonetheless, the results from the index suggest that Indigenous children start school with lower levels of cognitive and non-cognitive ability than their non-Indigenous peers.
One obvious explanation for this lower level of reported ability is that Indigenous children are less likely to attend preschool than non-Indigenous children. This raises the question of whether Indigenous children are still more likely to be developmentally vulnerable in each particular domain once preschool attendance has been controlled for. The results from the Australian Early Development Index do show that those who attended preschool appear to have higher measured cognitive and non-cognitive ability than those who did not. On average, a non-Indigenous child who attended preschool was identified as being developmentally vulnerable in 1.2 domains (out of a possible 15). This is significantly lower than the 1.8 domains that a non-Indigenous child who did not attend preschool was identified as being developmentally vulnerable in. This should not be interpreted as a causal effect, as there are other observed and unobserved characteristics that vary by preschool attendance that are not controlled for. Nonetheless, the result does show that preschool is associated with lower levels of developmental vulnerability.
While preschool is associated with better school readiness, preschool participation does not explain all of the difference between Indigenous and non-Indigenous children. The average number of domains for Indigenous children who attended preschool was 2.8. This is significantly lower than the 3.4 domains for those who did not attend preschool, showing that there is an association for both Indigenous and non-Indigenous children. However, compared with the 1.2 domains for non-Indigenous children who attended preschool, it is clear that preschool attendance is only one aspect of the difference between the two populations in terms of school readiness.
Looking at each of the domains separately, Indigenous children who attended preschool were predicted to be significantly less likely to be developmentally vulnerable than those who did not attend preschool in eight of the 15 domains, with the biggest differences for the literacy and numeracy variables. Once again, this should not be treated as a causal effect, as those who attend preschool are different in other ways not controlled for in the model. Nonetheless, the results do at least demonstrate an association and give prima facie evidence that expanding access to preschool education has the potential to improve the school readiness of Indigenous children.
While those Indigenous children who attend preschool are less likely to be developmentally vulnerable in many of the domains than those who did not, comparing Indigenous and non-Indigenous preschool attendees shows that this does not explain much of the gap in school readiness. There is only one variable — physical independence — for which Indigenous preschool attendees do not have a significantly higher predicted probability than non-Indigenous preschool attendees. For the other variables and in particular for literacy and numeracy levels, there are still large differences between Indigenous and non-Indigenous children, regardless of previous preschool attendance.
In addition to preschool attendance, as explained below, one of the potential reasons for the differential development of cognitive and non-cognitive ability is the type of school sector that Indigenous and non-Indigenous students attend. In Australia, there are three main education sectors: government schools (administered by the applicable state or territory education departments), the Catholic school system and other non-government schools. Government or public schools do not charge fees and generally accept students based on geographic criteria. The other two sectors also receive funding from the government, but in addition they charge fees for attendance. 
Although they follow a similar curriculum to the government sector, Catholic and other non-government schools have greater autonomy in how they provide education and how they accept students into the school. Some schools will use academic or sporting/artistic criteria, whereas others will accept students primarily based on the order in which they enrol. While almost all non-government schools charge some form of fee for attendance, these are often waived through the provision of scholarships, often on equity grounds. 
The proportion of students attending non-government schools has increased quite substantially in the last 30 to 40 years. This has been caused in part by Commonwealth Government funding to non-government schools, which began in the early 1950s and has increased reasonably steadily (even on a per capita basis) since. Ryan and Watson (2004) show that the increase in funding has not led to a fall in school fees charged by non-government schools, but rather an increase in the extent of the resources devoted to each student. This in turn has led to a continuation of non-government school students being from a relatively high socioeconomic status background. This is particularly the case for independent schools or, non-Catholic, non-government schools.
Of the three sectors, Indigenous students are more likely to be attending government schools than their non-Indigenous counterparts. According to the 2006 census, 84.2% of Indigenous school students aged 5—17 were attending a government school, compared with 64.6% of non-Indigenous students. On the other hand, only 5.6% of Indigenous students were attending independent schools, compared with 14.1% of non-Indigenous students.
These results are replicated in the Longitudinal Surveys of Australian Youth. In Wave 1 of the survey when the students are 15 years old, 78.4% of Indigenous students were attending a government school compared with 59.5% of the non-Indigenous sample. Results presented in the support document show that these differences hold, even after controlling for a range of demographic, geographic and socioeconomic outcomes.
In Australia the resources devoted to students in non-government schools is on average higher than those in government schools (Le & Miller 2003). Furthermore, Vella (1999) and Le and Miller (2003) showed that, even after controlling for the type of student who attends, non-government school students had a higher rate of school completion than those in government schools. Economic resources are not the only input into a quality school environment, and most government schools continue to provide a high-quality education by international standards. Nonetheless, parents would not be spending significant amounts of money sending their children to non-government schools if they did not think it would lead to better outcomes for their children, whether they be academic outcomes or social, sporting or cultural returns. 
Because Indigenous Australians attend non-government schools at a relatively low rate (both before and after controlling for other characteristics), they are likely to be missing out on many of these benefits, meaning that their skills development may lag behind that of the non-Indigenous population. Many private schools recognise this and provide targeted support to Indigenous students who would not otherwise attend. Nonetheless, differences in school sector are likely to explain at least some of the gap in school completion.


[bookmark: _Toc337724489]High school education: research questions 6, 7 and 8 
Internationally, there are a number of papers that consider the different and generally higher costs of education for minority groups. Akerlof and Kranton (2002), as well as Austen-Smith and Fryer (2005), consider situations where a minority subgroup faces a trade-off between higher wages and the social stigma an individual receives from their own subgroup. This stigma results from expending time in an activity associated with the majority group. These economic models follow a large body of sociological and ethnographic evidence that proposes that certain population subgroups view effort in education as a form of ‘selling-out’. The most commonly cited research on this issue is Learning to labour: how working class kids get working class jobs (Willis 1977), which studied the resistance to the dominant culture by working-class youth in inner-city England. Other examples of research in this area include Baumeister and Muraven (1996), Fordham and Ogbu (1986) and Hirschman, Lee and Emeka (2003). While the extent to which the fear of ‘acting white’ affects people’s actual behaviour is a subject of debate, it is generally accepted that different population subgroups perceive different social outcomes from undertaking education.
There are parallels with these international situations for the Australian Indigenous population. According to a detailed ethnographic study of the Indigenous population in an inner-city area, ‘there appeared to be less shame in running the streets than fighting a losing classroom battle’, and ‘resisting school offered a sense of solidarity, another individual struggling against the wider oppression and rejecting success offered by the system under its own terms’ (Munns & McFadden 2000, p.67).
This resistance can be traced in part to the historic institutional racism faced by Indigenous Australians in the formal education system. As far back as 1840 the Protector of Aborigines in Adelaide, South Australia, stated that: ‘Our chief hope now is decidedly in the children; and the complete success as far as regards their education and civilisation would be before us if it were possible to remove them from the influence of their parents’ (cited in Parbury 1999). While this was of course not a universally held view throughout the history of Indigenous education in Australia, it is clear from Parbury (1999) and the sources cited that many saw the role of formal education as being one of civilising or ‘Christianising’ the Indigenous population. Even today, many Indigenous youth would have family members who were part of the Stolen Generation — people who were removed from their families by the state.
Given the role of previous and potentially even current practices in shaping the resistance of Indigenous youth towards formal education, the social costs and benefits of education are likely to be heavily influenced by a person’s household context. Those households where someone has had a positive experience with education themselves are likely to be more encouraging of children and youths in the household attending and completing high school, and better able to mitigate some of the perceived racism and alienation that constitute a large social cost of education (Schwab 1999).
In essence, how happy a child is at school may influence their desire to continue on at school. However, analysis of the first wave of LSAY presented in the support document shows that an Indigenous Australian who is currently attending school is on average happier at school than a non-Indigenous Australian (born in Australia) of the same age, gender and broad region of usual residence. Furthermore, this difference not only holds once other characteristics such as test scores and the individual’s own assessment of their ability are controlled for, but actually widens. Indigenous Australians are, on average, happier at school than their non-Indigenous counterparts. A student’s happiness is important in its own right. The more positive a person feels while at school, the higher their emotional wellbeing across the life course. In addition to happiness, there is a fairly comprehensive set of wellbeing measures in Wave 1 of the 2006 LSAY that relate to how Indigenous Australians feel about their schooling. 
Of the six variables on student wellbeing created and summarised in the support document, there were only two where Indigenous Australians have lower values, after controlling for demographic and geographic characteristics. Indigenous Australians aged 15 years are significantly less likely to feel confident at school than their non-Indigenous counterparts (at the 1% level of significance) and less likely to feel safe and secure (at the 10% level of significance). However, once other observed characteristics such as test scores and an individual’s own assessment of their ability are controlled for, there are no significant differences in the variable which measures feelings of safety and security. Furthermore, Indigenous Australians are slightly more likely to feel confident at school than an otherwise identical non-Indigenous student and significantly and substantially more likely to have positive views towards their teachers and to see their current schooling as being of benefit.
There is a significant issue related to sample selection for the analysis of student wellbeing. Indigenous students who are not happy at school or feel unsafe or unsecure may well have dropped out or stopped attending by the age of 15. New data from the Longitudinal Study of Indigenous Children and the Longitudinal Study of Australian Children will help to identify whether there are differences between Indigenous children and other children at a much younger age. Nonetheless, analysis of the student wellbeing variables in LSAY would suggest that differences in happiness and wellbeing are not the main cause of ongoing Indigenous disengagement from formal schooling amongst those aged 15 years or over. The one factor with the potential to be driving some of the observed difference is confidence. However, this lower confidence appears to be driven by other observable characteristics, rather than Indigenous status.
The expectations that a person has about their future education outcomes are important for two reasons. First, they provide an indication of early disengagement from school. More importantly, however, a student’s expectations may be self-fulfilling. Cheng and Starks (2002, p.306) summarised the available literature on expectations formation by noting that ‘children’s educational expectations have strong effects on school performance and educational attainment’. Those who do not expect to complete high school are unlikely to put in much effort at school. Instead, they are likely to focus on paid work experience or, while they are at school, on non-academic activities.
There may not be anything inherently wrong with this alternative focus. If expectations are formed rationally and are well informed, then focusing on work experience or even social/sporting activities while at school makes economic sense for those who are unlikely to complete Year 12. However, issues are likely to arise if expectations are formed with incomplete or misleading information. Given that Cheng and Starks also showed that ‘children’s educational expectations vary by racial group’ (2002, p.306) and are strongly influenced by the characteristics of one’s peers, parents and teachers, there is a strong possibility that this is indeed the case.
Given the way in which expectations are formed, it is quite likely that an Indigenous youth aged 15 years would be less likely to expect to complete Year 12 than a non-Indigenous counterpart. Initial analysis of Wave 1 of LSAY supports this supposition. On the one hand, 74.3% of Indigenous students in the sample expect to complete Year 12. That nearly three in four Indigenous youths expect to complete Year 12 is a sign of the commitment of the population to education, despite the varied constraints that they face. However, this figure is significantly and substantially lower than the 83.8% of non-Indigenous 15-year-olds who expect to complete Year 12.
There are two potential reasons why a population subgroup may, on average, have lower expectations. First, their actual objective probability of completion may be lower due to their average academic ability, their access to secondary schools, financial and other support from their parents, and other observable characteristics. That is, they are making a rational prediction based on what they know about themselves. Alternatively, they may have more pessimistic expectations even after controlling for these factors. The policy response to such low expectations will vary, depending on which of these two explanations dominates. If it is because of observable characteristics, then it is these characteristics that should ideally be targeted. However, if there are still differences once other characteristics have been controlled for, then the formation of expectations is itself a legitimate target for government policy.
Age, gender and geographic location do not explain all of the difference in expectations, as a non-Indigenous Australian male aged 15 years who was born in Australia and who lives in a major city has a predicted probability of expecting to complete Year 12 of 0.752. An Indigenous Australian with otherwise identical characteristics has a predicted probability of 0.697, a difference of 0.055. Given that Indigenous Australians are more likely to live in provincial and remote Australia (lower probability) and much less likely to be born overseas or to have a parent born overseas (higher probability), the average difference between Indigenous and non-Indigenous Australians is likely to be greater than the marginal effect.
However, there is no significant difference between Indigenous and non-Indigenous Australians in terms of expected completion of Year 12 once language spoken at home, parental education and parental occupation are controlled for. Although the marginal effect is still negative, it is not significant even at the 10% level of significance — a reasonably conservative criterion, given the sample size. More detailed modelling would suggest, therefore, that observable characteristics are associated with low expectations. Furthermore, once an even greater range of at-school characteristics are controlled for, Indigenous Australians are estimated to be more likely to expect to complete Year 12. It is true that there is a strong potential for these variables to be endogenously determined. For example, those who do not expect to complete Year 12 may be less happy (because they see less reason to attend school), have lower test scores (because they have put in less effort up until age 15) and attend schools with lower average attendance (because the costs associated with finding alternative schools may not outweigh the benefits).
Separating these endogenous relationships is an area of important future research, using additional information in LSAY or alternative data sources. Nonetheless, one can be reasonably confident that an Indigenous youth is at least as likely to expect to complete Year 12 as a non-Indigenous Australian with otherwise identical characteristics.
Having identified the fact that Indigenous Australians are at least as likely to expect to complete Year 12 as non-Indigenous Australians (conditional on their socioeconomic and other characteristics), we next consider whether school completion and school outcomes (conditional on completion) vary. Results presented in the support document show that by Wave 4 an Indigenous Australian in the sample is more likely to have dropped out of school before completion than a non-Indigenous Australian (conditional on age, gender and broad geographic classification). 
It is useful to look at some specific estimations to put these results in perspective. For a non-Indigenous male aged 18 years, the predicted probability of having dropped out of school by Wave 4 was 0.215. For an Indigenous male of the same age, on the other hand, the probability increases to 0.324, a difference of 0.109. The difference falls slightly when language and socioeconomic status are controlled for, but is still large, relative to other variables, and statistically significant at the 1% level of significance. It should be noted however that, while the marginal effect is still positive and reasonably large, this difference is not statistically significant when sample weights are incorporated.
The issue of sample attrition in LSAY clearly clouds our analysis of school completion. Nonetheless, on balance it would appear that, even after controlling for socioeconomic status, an Indigenous youth is more likely to drop out of school than a non-Indigenous youth. 
While this is an important result, the major finding from the analysis of school completion is that differences between Indigenous and non-Indigenous youth disappear once ability (self-assessed and measured through test scores), happiness at school, hours worked and expectations are controlled for. Once again, this lack of difference may be due to differential rates of sample attrition, with Indigenous youth in Wave 1 who are more likely to drop out of school being more likely to be lost from the sample by Wave 4 (due to unobserved reasons). We can’t rule out there being a direct impact of Indigenous status on school completion. However, it would appear that other characteristics are at least as important as Indigenous status in explaining school drop-out and perhaps even more so.
Looking at school outcomes (as opposed to school completion), an Indigenous Australian who completes Year 12 has a lower predicted tertiary entrance score than a non-Indigenous person (born in Australia) of the same age and gender. With a coefficient of –8.4, this difference is not only statistically significant, but it also quite large, relative to the predicted score for the base case (77.0).
Unlike dropping out of school, there is still a significant difference between Indigenous and non-Indigenous Australians after controlling for a number of components of the expanded human capital model discussed earlier in this paper. These extra variables explain a large amount of variance and have the expected signs. Those who assessed their own ability relatively highly have a higher score on average, whereas those who worked five hours or more in paid employment (and especially 15 hours or more) had a lower score. Finally, those who had a higher test score at the age of 15 years had a higher tertiary entrance ranking when they completed Year 12. These results are not surprising. However, the important thing to note is that, even after controlling for a relatively rich set of observed characteristics, Indigenous Australians who complete Year 12 do so with a lower score on average.
Taking these two sets of results together, the policy implications are reasonably clear. In order to reduce the gap in Year 12 completion between Indigenous and non-Indigenous Australians, the main focus of government policy should be on the years leading up to late secondary school. Early childhood education (both before a child commences school and in the early years), as represented by self-assessed ability and test scores, as well as how happy a youth is at school, are important factors.
While focusing on the early years (and continuing current initiatives) might go some way to achieving one of the Council of Australian Governments targets (Year 12 completion), it would not sufficiently reduce the socioeconomic disadvantage caused by education disparities. There is still a sizable gap in tertiary entrance scores between Indigenous and non-Indigenous Australians that is not eliminated once a rich set of characteristics at the age of 15 are controlled for. Analysis of LSAY therefore supports the conclusions from Cunha et al. (2006) that early childhood education is crucial. However, the results also show that gaps between Indigenous and non-Indigenous Australians in terms of school outcomes, as opposed to school completion, can still widen in the latter years of school.

[bookmark: _Toc337724490]Post-school study and qualifications: research questions 9, 10 and 11 
The Closing the Gap targets discussed at the start of this paper follow a life course approach and move from access to early childhood education to literacy and numeracy outcomes to Year 12 completion (or equivalent). However, education participation clearly does not end at school. According to 2006 census data, 34.3% of the population aged 20—24 years were attending some form of education. Furthermore, results discussed earlier showed that those who had completed some form of post-school study had significantly and substantially improved economic and social outcomes compared with those who had not (even after controlling for school completion).
Closing the gap in high school completion between Indigenous and non-Indigenous Australians would probably lead to substantial improvements in Indigenous outcomes. However, gaps between the Indigenous and non-Indigenous population in terms of life expectancy and employment (two of the other Closing the Gap measures), as well as broader notions of wellbeing, would likely remain large unless there was relative improvement in post-school attainment.
Just as with high school expectations, students who expect to undertake post-school studies are likely to act accordingly, through the subjects chosen at school and the effort devoted to these subjects. According to census data presented in Biddle (2010), 23.9% of Indigenous Australians aged 15 years and over (who are not currently attending school) have completed Year 12. It is likely, therefore, that an Indigenous youth knows a range of people who have completed Year 12, making it a realistic prospect for them. However, only 4.4% of Indigenous adults had completed a degree in 2006, with an additional 3.7% having a diploma as their highest level of qualification. An Indigenous youth is therefore much less likely to come into regular contact with someone with advanced post-school qualifications, making it seem much less attainable.
Bivariate comparisons of data from the 2006 LSAY show that Indigenous youth are indeed less likely to expect to undertake post-school studies than their non-Indigenous counterparts. Specifically, 47.1% of Indigenous respondents in the sample expected to either go to university, TAFE (technical and further education) or a vocational education and training (VET) institute, or undertake some other study or training in the year immediately after leaving school. This is compared with 59.5% of the non-Indigenous sample. Of those Indigenous youth who did expect to undertake one of these options, only 68.6% expected to undertake a degree. While this is higher than the percentage who would end up doing so, it is significantly and substantially lower than the comparable figure for non-Indigenous youth (79.6%).
Indigenous youth would appear, therefore, to be less likely to expect to undertake post-school study in general and university studies in particular compared with their non-Indigenous counterparts. Once again, though, the more policy-relevant question is whether these differences hold after controlling for other observed characteristics. After controlling for demographic and geographic components only, Indigenous Australians are significantly and substantially less likely to expect to undertake post-school education after leaving school. Specifically, around 48% of non-Indigenous males living in a major city are predicted to expect to undertake post-school qualifications. This falls to around 41% for Indigenous males in major cities, a predicted difference of 7.2%.
Those students who were living in remote Australia at the time of the survey were also substantially less likely to expect to undertake post-school qualifications. In addition to the direct association between Indigenous status and post-school expectations, therefore, expectations for the average Indigenous Australian are likely to be substantially lower than those of the average non-Indigenous Australian.
Furthermore, this difference in expectations is not driven by the relative socioeconomic background of Indigenous youth. Although those children whose parents have relatively high levels of education and/or are managers and professionals are more likely to expect to undertake post-school qualifications, the difference in predicted probabilities between Indigenous and non-Indigenous Australians does not change substantially once these characteristics are controlled for. However, the differences between Indigenous and non-Indigenous youth do disappear once other school-level characteristics are controlled for.
Indigenous Australians who expect to undertake post-school qualifications are significantly less likely to expect to undertake university (as opposed to TAFE, VET or other studies) once demographic, geographic and socioeconomic factors are controlled for, but not after controlling for school-based factors. Once again, it would appear that it is observable characteristics, rather than Indigenous status per se which shape education expectations. While many of these observable characteristics are likely to be influenced by Indigenous status, by the time a student reaches school-leaving age, it is these observable characteristics rather than Indigenous status which should be the focus of any policies that aim to improve expectations.
While the results are explained to a certain extent by observable characteristics, the results from Wave 1 of LSAY nonetheless show that Indigenous Australians are less likely to expect to undertake post-school study. According to data from Waves 2—4 of the 2006 LSAY, these low expectations are reflected in low participation. Specifically, 39.4% of the Indigenous sample was undertaking some form of study in their first year after leaving school. This percentage is quite high in historic terms and, assuming it led to some form of qualification, would be likely to result in a significant improvement in education levels relative to earlier cohorts of Indigenous Australians. However, Indigenous youth are likely to be competing in the labour market with non-Indigenous youth as opposed to older Indigenous Australians. Comparisons to this population are less positive, with 56.2% of the non-Indigenous sample undertaking some form of study in their first year after leaving school.
One might think that this difference is due to Indigenous Australians being less likely to have completed Year 12 than their non-Indigenous counterparts (as demonstrated earlier in this paper). However, although those who have completed Year 12 are more likely to undertake some form of post-school study in their first year out of high school than those who did not, the differences between Indigenous and non-Indigenous Australians in the LSAY sample stay more or less constant. The percentage of Indigenous Australians who had completed Year 12 and who were undertaking some study was 42.4%, compared with 58.8% of the comparative non-Indigenous group. Regardless of school completion, Indigenous Australians are less likely to undertake post-school study than their non-Indigenous counterparts.
These results are replicated in the econometric analysis presented in the support document. Specifically, after controlling for basic demographic and geographic variables, an Indigenous student is significantly and substantially less likely to pursue any form of study in the year after leaving school. Controlling for a range of socioeconomic factors reduces the magnitude of this difference (from –0.117 to –0.090), but the coefficient on Indigenous status still stays significant at the 1% level of significance. Finally, even after controlling for a range of observable characteristics of the individual at age 15 (including expectations and test scores), as well as the highest year of schooling they completed, an Indigenous youth is significantly and substantially less likely to undertake post-school study than a similar non-Indigenous youth.[footnoteRef:3] [3: 	While the size of the marginal effect is similar, the coefficient on Indigenous status is no longer significant when sample weights are used in the analysis. Clearly, there are issues relating to the precision of the estimates when using four waves of LSAY data, given the level of sample attrition for the non-Indigenous population.] 

While study is defined quite broadly and Wave 4 data do not allow us to consider those who return to study in the many years after leaving school, the results give reasonably strong evidence that Indigenous youth are much less likely to study in their first year out of school.
While earlier analysis in this paper showed that there were potentially high benefits from all forms of post-school study, it was clear that those who have completed a university degree tended to have the best outcomes. This was especially the case for the economic variables in the analysis. Focusing on those students who completed Year 12 and obtained a tertiary admissions rank, we can see that once Indigenous students obtain a university entrance score they go to university with about the same probability as non-Indigenous students and may also attend at higher rates, conditional on their score. This gives prima facie evidence that the policy focus should be on the reasons why Indigenous students are less inclined to study towards a university entrance score, as well the reasons for their receiving lower scores on average, rather than on those students who have already received a score.
The range of student wellbeing questions in LSAY is much smaller for tertiary as opposed to secondary school students. One question however that summarises student wellbeing reasonably well is whether the student agrees that they really like being a student. This question is asked only of those students studying for a tertiary qualification and only in their first year of study. Pooling the data from those students who were in their first year of study in Waves 3 and 4, there were 2792 respondents in LSAY who answered this question. Of these, 95.9% of Indigenous students agreed or strongly agreed that they really liked being a student, compared with 90.7% of non-Indigenous responders. While this difference was reasonably large, it was statistically significant at the 10% level of significance but not the 5% level. So, while the standard errors are quite large and the percentage is estimated without too much precision, there is weak evidence that Indigenous students are at least as happy being a tertiary student as their non-Indigenous counterparts and perhaps even more satisfied.
This finding in LSAY echoes similar results to those in National Centre for Vocational Education Research (NCVER 2010) statistics with regards to VET. Using data from the Student Outcomes Survey, NCVER (2010) showed that a higher percentage of Indigenous graduates reported that they were satisfied with the overall quality of training compared with non-Indigenous Australians (91.5% compared with 88.8%). Furthermore, a slightly higher percentage reported that their training fully or partly achieved their main reason for doing the training (87.1% compared with 85.2%).
It is not possible to rule out the possibility that the differences found using LSAY and the Student Outcomes Survey are due to non-sampling error. LSAY has quite high rates of sample attrition for the Indigenous population and the survey relies on students opting into the sample. It is probable that those Indigenous Australians who are unhappy with their schooling experience are less likely to be part of the survey than those who are relatively happy. However, for this to be biasing the results, the differences would need to be greater than the differences for the non-Indigenous population. Nonetheless, to the extent to which LSAY (and the Student Outcomes Survey) provide our best available evidence, we need be less concerned about the enjoyment Indigenous Australians have as tertiary students than with other reasons for low participation.


[bookmark: _Toc337724491]Discussion and conclusions
With such a wide range of research questions considered, it is difficult to draw out one or two main conclusions from the analysis. However, there were a number of key themes that recurred throughout the paper. The first of these is that geographic, demographic and socioeconomic characteristics matter when explaining Indigenous education participation and achievement, but they do not tell the entire story.
It is true that Indigenous Australians in non-remote areas appear to have higher predicted benefits from education across a number of domains. However, benefits were still found to be high in remote areas. Similarly, analysis of census data showed that controlling for the geographic distribution of the Indigenous population explained less than half of the difference in education participation between Indigenous and non-Indigenous Australians. Remoteness and socioeconomic status were also found to be significant in a number of the econometric regressions using LSAY. However, even after controlling for them, differences between Indigenous and non-Indigenous Australians often remained.
A second major finding from the analysis was that constraints on education participation and achievement appear to start early. Indigenous children in their first year of school were identified as being more likely to be developmentally vulnerable in all 15 of the domains included in the Australian Early Development Index. Controlling for prior preschool participation eliminated only a small part of this difference. Access to preschool education is one of the most obvious (and arguably easiest to use) policy levers available to the government. However, access to preschool alone is unlikely to improve school readiness. A convincing argument can be made that schools need to be more accommodating of Indigenous difference. However, difficult questions will continue to need to be asked about how prepared Indigenous students are for school and whether there is more that governments can do to help Indigenous students start school with equal chances of success.
Not only do constraints start early in life, they also have long-lasting effects. Indigenous children are less likely to attend preschool and less likely to attend private schools than non-Indigenous children, both of which have been shown in other analysis to have benefits for students beyond selection effects. This explains in part why Indigenous Australians had lower measured academic ability at the age of 15 years (as documented in De Bortoli & Thomson 2010). However, what the results presented in this paper have shown is that this measured ability explains much of the difference in education outcomes for those 15-year-olds and later in life. Controlling for them effectively eliminates the gap in confidence, expectations (in terms of both high school and post-school study) and the probability of dropping out of school. It also reduces the gap in tertiary acceptance rank and post-school study. While it may seem obvious, it bears repeating that, by the time an Indigenous student reaches 15 years, much of the explanation for their school outcomes has already been written. That is not to say that interventions late in secondary school cannot be successful. Rather, the results imply that these interventions are likely to be quite costly and difficult to make effective.
If the above was the main contribution of the paper, then readers might come away either somewhat depressed or shaking their heads saying ‘yes, but we already knew most of this’. However, in our view, one of the main contributions was to eliminate a number of potential explanations for low Indigenous education, or at least provide strong evidence that they are unlikely to be the main factor. We showed that the benefits of education appear to be quite high even amongst a number of social outcomes and even in remote areas. We also showed that Indigenous students are at least as happy at school and in tertiary institutions as non-Indigenous students and probably even happier.
A final point to note from the empirical analysis is that statistical significance shouldn’t be confused with determinism. It is true that (in the absence of controls) Indigenous Australians have lower expectations than their non-Indigenous counterparts. However, around three-quarters (74.3%) of Indigenous 15-year-olds still expect to complete Year 12 and almost half (47.1%) expect to undertake further study immediately after school. Many of these students will meet their expectations. There are many Indigenous Australians successfully engaged with education, despite the many impediments they may face. In 2006, there were 9275 Indigenous children enrolled in preschool, 140 389 Indigenous school students, 67 841 attending VET, and 8854 attending university (Department of Education, Employment and Workplace Relations 2008). With an estimated resident population of only 517 174 people, this represents a significant investment in education.     
Despite this investment, the fact remains that Indigenous Australians are still less likely to undertake and complete high school and post-school studies. In answering the research questions posed at the start of this paper, our analysis has identified some of the potential reasons for this, while showing that others are unlikely to be the dominant factor. However, the research questions covered in this paper were deliberately chosen because they were at least in part answerable with the data available. Many other important research questions remain unanswered. For example:
What is the size of the direct effect of education on Indigenous outcomes and how much of the observed difference is due to the fact that those who would otherwise do well in the mainstream economy and society are those who undertake formal education?
Does the positive association with preschool attendance last beyond the first year of school and is there a causal effect of preschool on school outcomes, or does the association simply reflect the background characteristics of those who attend?
Do the schools that Indigenous Australians attend and the peers to whom they are exposed influence later education outcomes?
Is discrimination in the labour market a significant deterrent for Indigenous Australians contemplating completing high school or undertaking post-school study?
Perhaps, however, the most important question is what specific policies or interventions will encourage an Indigenous child or youth who would otherwise drop out of school or post-school study to attend or complete school. To answer this and other important research questions, new data are needed. Some of these data could be collected through cross-sectional databases. However, most will need to be collected through longitudinal databases or through ethically and rigorously conducted randomised controlled trials. Creative uses of administrative datasets will help to contain the costs and respondent burden somewhat. However, administrative datasets will only take the policy and research community so far.
With such a large focus on Indigenous education policy in Australia and considerable resources devoted to improving the overall wellbeing of the Indigenous population, all levels of government should be steadfastly committed to doing so in the most effective, efficient and equitable way possible. A strong commitment to data collection and dissemination is the most effective way to design policy that meets these three aims.
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