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About the research 

The impact of schools on young people’s transition to university 

Sinan Gemici, Patrick Lim and Tom Karmel, NCVER 

The Longitudinal Surveys of Australian Youth (LSAY), in addition to the characteristics of the 

individual students making up the sample, collect data on a range of school characteristics. This, and 

the fact that the sample is clustered with the selected schools as the first stage, provides the 

opportunity to disentangle the impact of the school from the characteristics of students. This report 

exploits this feature of LSAY to investigate the impact of schools on tertiary entrance rank (TER) and 

the probability of going to university. While secondary education is about more than these academic 

goals, there is no doubt that these are of high importance, both from the point of view of the schools 

and the individual students and their parents. 

The school characteristics covered in this report are: simple characteristics, such as school sector and 

location; structural characteristics, such as whether the school is single-sex or coeducational; 

resource base, such as class size and student—teacher ratio; and average demographics, such as the 

average socioeconomic status of students at the school and the extent to which parents put pressure 

on the school to achieve high academic results. 

Key messages 

� The attributes of schools do matter. Although young people’s individual characteristics are the 

main drivers of success, school attributes are responsible for almost 20% of the variation in TER. 

� Of the variation in TER attributed to schools, the measured characteristics account for a little over 

a third. The remainder captures ‘idiosyncratic’ school factors that cannot be explained by the data 

to hand and that can be thought of as a school’s overall ‘ethos’; no doubt teacher quality and 

educational leadership are important here. 

� The three most important school attributes for TER are sector (that is, Catholic and independent 

vs government), gender mix (that is, single-sex vs coeducational), and the extent to which a school 

is ‘academic’. For TER, the average socioeconomic status of students at a school does not emerge 

as a significant factor, after controlling for individual characteristics including academic 

achievement from the PISA test.  

� However, the characteristics of schools do matter for the probability of going to university, even 

after controlling for TER. Here, the three most important school attributes are the proportion of 

students from non-English speaking backgrounds, sector, and the school’s socioeconomic make-up. 

The authors also construct distributions of school performance (in relation to TER and the probability 

of going to university), which control for individual characteristics. The differences between high-

performing and low-performing schools are sizeable. There is also considerable variation within school 

sectors, with the government sector having more than its share of low-performing schools. 

 

Tom Karmel 

Managing Director, NCVER  
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Executive summary 

This report uses data from the 2006 cohort of the Longitudinal Surveys of Australian Youth (LSAY) to 

investigate how schools influence tertiary entrance rank
1
 (TER) and university enrolment over and 

above young people’s individual background characteristics. A particular focus is on prominent school-

level factors such as sector, school demographic make-up, resources and autonomy, academic 

orientation, and competition with other schools. 

The analysis finds that, while the impact of individual student characteristics is dominant with respect 

to TER and the transition to university, the way in which schools are organised and operated also 

matters. And it matters for the probability of going to university, even after controlling for individual 

TER and other relevant background factors. Of the 25 school characteristics included in the analysis, 

ten attributes significantly influence either TER or university enrolment, or both. The three most 

important attributes for TER include school sector (Catholic and independent schools have higher 

predicted TERs than government schools), gender mix (single-sex schools have higher predicted TERs 

than coeducational schools), and the extent to which a school is academically oriented. 

The role of a school’s overall socioeconomic status with respect to TER is interesting. Previous studies 

have found that a school’s overall socioeconomic status affects academic achievement outcomes in 

NAPLAN and PISA. The present study finds that a school’s overall socioeconomic status does not 

influence students’ TER outcomes, after controlling for individual characteristics including academic 

achievement from the PISA test. However, the socioeconomic make-up of the student body does 

influence the probability of going on to university for a given TER. Two other school attributes also 

affect university enrolment after controlling for individual TER: a high proportion of students from 

non-English speaking backgrounds and school sector.  

After isolating influential school attributes, cluster analysis is used to identify three groups of schools: 

high-performance schools, where a school’s attributes contribute to a high TER and a high probability 

of going to university (after controlling for TER); low-performance schools at the other end of the 

spectrum; and average-performance schools that show middling performance.
2
 Although after 

controlling for relevant characteristics, the high-performance cluster includes schools from all three 

sectors, the low-performing schools are almost all from the government sector. Academic orientation, 

as measured through parental pressure for the school to perform well academically is important, as 

are the limitations imposed by the timetable of work-related programs. Schools that deviate from the 

norm (single-sex schools, the small number of schools that do not see themselves as competing with 

other schools and the few which stream either all or no subjects) perform better than average, as do 

those with high proportions of students from language backgrounds other than English. The analysis 

further shows that resources do have some impact. On average, schools with lower student—teacher 

ratios obtain slightly better TERs, and student fees contribute more to school funds among schools in 

the high-performing cluster. 

Many high-performing schools also have positive ‘idiosyncratic’ factors that contribute to high TERs. 

This term is used throughout the paper to denote aspects of an individual school’s performance that 

                                                   
1 At present, the Australian Tertiary Admission Rank (ATAR) is used as a nationwide university entrance score. However, 

at the time of data collection respondents reported state-based tertiary entrance rank (TER) or equivalent scores. The 

term ‘TER’ is used throughout this report to denote respondents’ university entrance scores. 
2 The performance measure used controls for individual student characteristics. 
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can be identified statistically but which cannot be explained further using the LSAY data. 

Idiosyncratic effects reflect a given school’s overall ‘ethos’, which has an important influence on 

individual student achievement. 

Schools in the low-performance group have measured attributes that are not conducive to high TERs, 

as well as negative idiosyncratic traits. This picture is complicated by the fact that some low-

performing schools have students who are likely to do well regardless of the school’s particular 

characteristics, just as some high-performing schools will have students who get low TERs. Overall, 

the magnitudes of the differences are sizeable, in that the measured school attributes of high-

performing schools add ten to 15 points to the average TER compared with the low-performing 

schools. While school idiosyncratic effects have a small positive effect on most high-performing 

schools, their impact on low-performing schools can be quite detrimental. 

With respect to university enrolment, measured school characteristics in high-performing schools 

generally have a positive impact on university enrolment, and an increasingly negative impact as 

school performance diminishes. Compared with the effect realised through TER, however, young 

people’s individual characteristics play a much stronger role with respect to university enrolment than 

the characteristics of their schools, regardless of the performance cluster. 
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Introduction 

Individual background characteristics, such as academic ability, educational aspirations or parental 

background, can have a tremendous impact on the probability of a young person going to university. 

However, a successful transition to higher education is not determined by individual circumstances 

alone. Schools themselves play an important role in the way in which they allocate resources, select 

students and support a positive learning environment. Organisational and demographic factors such as 

school sector, size, geographic location and the socioeconomic profile of the student body further 

affect key education and transition outcomes. 

When considering the impact of schools on student outcomes, it is important to separate the effect of 

school characteristics from that of young people’s individual background factors. It is also necessary 

to take into account that students who attend the same school are generally more similar to each 

other than to students who attend a different school. For example, it is quite likely that going to a 

school where most students aspire to go to university will impact on an individual student’s decision 

to pursue a degree. Multi-level analysis, which is able to properly handle such complexities, is used in 

this study to determine which school attributes influence TER and university enrolment over and 

above young people’s individual characteristics. 

A number of studies have provided valuable insights into influential school characteristics, yet no 

consistent picture has emerged about which particular school attributes really matter for university-

bound youth. This report seeks to shed light on this question by exploring different aspects of schools 

and how they impact on young people’s transition to higher education. Specifically, it uses data from 

the 2006 cohort of the Longitudinal Surveys of Australian Youth (LSAY) to examine which school 

characteristics have a significant influence on TER and university enrolment by age 19. 

The report proceeds as follows. The first section presents a brief stocktake of what is currently known 

about influential school characteristics in Australia. The two subsequent sections provide an outline of 

the analysis and the results of the modelling. Section four contains a brief conclusion. 
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Current knowledge about school 
effects in Australia 

Fullarton (2002) examined the relationship between school characteristics and students’ engagement 

in their education. Her study showed that 9% of the variation in young people’s engagement in their 

education was due to differences between schools. She further found that the negative effects of low 

socioeconomic status and poor self-assessment of ability were moderated by schools that created a 

better learning climate and offered a broader range of extracurricular activities. Overall, Fullarton 

concluded that, with respect to student engagement, it did matter which school a child attended. 

The availability of mathematics and reading achievement scores from the Programme for 

International Student Assessment (PISA)
3
 prompted Rothman and McMillan’s (2003) investigation of 

school-level influences on numeracy and literacy. The authors determined that differences in school 

attributes accounted for approximately 16% of the variation in mathematics and reading scores. Over 

half of this variation could be explained by the average socioeconomic status of a school’s student 

body, school climate (a composite variable that aggregates students’ perceived quality of school life 

to the school level), and the proportion of students from language backgrounds other than English. 

The extent to which schools facilitate the completion of Year 12 has received considerable attention 

from researchers. A study by Le and Miller (2004) suggested that, while schools did have an effect on 

Year 12 completion, this effect was more strongly related to ‘the selection of more able students with 

superior socioeconomic backgrounds than with the independent creation of favourable school or 

classroom climates’ (p.194). In a similar vein, Marks (2007) determined that schools did not have a 

strong independent influence on Year 12 completion, once the effects of individual student 

characteristics were taken into account. 

Curtis and McMillan (2008) also considered school effects on Year 12 completion and found that school 

climate factors, such as poor student—teacher relationships, low teacher morale and poor student 

behaviour contribute to early school leaving. These findings were contrary to those of Marks (2007), 

who concluded that there were few schools with substantially higher or lower levels of Year 12 

completion than expected, given their students’ individual characteristics, and that these schools did 

not differ from other schools in identifiable, systematic ways. 

Marks (2010a) also examined the effect of school characteristics on TER. In contrast with prior work 

by Fullarton (2002) and Rothman and McMillan (2003), he found a rather modest independent school 

effect. He ascertained moderate effects for the extent to which parents pressured schools for 

academic excellence, disciplinary climate, average school achievement scores and teaching quality. 

Neither of Marks’s studies, however, determined a significant effect for the average socioeconomic 

status of a school’s student body after accounting for individual background characteristics.  

Two recent studies have further intensified research into schools and their characteristics. The first 

study (OECD 2010) carried out an international benchmarking exercise to determine school effects on 

PISA 2009 reading scores. For Australia, the absence of student selection criteria, high levels of school 

control over curriculum and assessment, and higher teacher salaries were found to have a significant 

                                                   
3 PISA is auspiced by the Organisation for Economic Co-operation and Development (OECD). 
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positive effect on reading performance. The average socioeconomic status of a school’s student body 

accounted for almost 13% of the variation in reading scores between schools. 

The second study (NOUS Group et al. 2011) focused on academic ability and equity within the Australian 

school system. Results from PISA 2009 data corroborated findings from previous studies (for example, 

Le & Miller 2004; Marks 2007, 2010a), in that individual student factors, and most notably academic 

performance, had a far larger impact on student outcomes than the characteristics of a given school. 

The report concluded that what did matter at the school level were teaching effectiveness and a 

positive classroom climate, strong school leadership, school resources and the school’s reputation 

within its community. Table 1 provides a summary of selected research on school effects in Australia. 

Table 1 Summary of school effects research in Australia 

Study focus Author(s) Data Finding 

Student 
engagement in 
education 

Fullarton (2002) LSAY Y98 � 9% between-school effect on student 
engagement 

� Schools can moderate negative effects of low-
SES and low self-concept of ability 

Mathematics and 
reading 
achievement 

Rothman & McMillan 
(2003) 

LSAY Y95 & Y98 � 16% between-school effect on achievement 
scores 

� Over half of the effect due to school SES, school 
climate, and proportion of students from 
language backgrounds other than English 

Year 12 completion Le & Miller (2004) LSAY Y95 � Modest school effect on Y12 completion after 
accounting for student background (particularly 
student SES and academic ability) 

Year 12 completion Marks (2007) LSAY Y03 � Lack of strong between-school effects 
� Most variation due to individual characteristics 

Year 12 completion Curtis & McMillan 
(2008) 

LSAY Y03 � Significant effect of school climate factors on 
early school leaving 

TER Marks (2010a) LSAY Y03 � Lack of school-SES effect 
� Most variation due to individual characteristics 

Reading 
achievement 

OECD (2010) PISA Y09 � Almost 13% of the difference in individual 
reading achievement due to school SES 

Mathematics, 
reading and science 
achievement 

NOUS Group et al. 
(2011) 

PISA Y09 � Limited impact of schools on academic 
achievement 

� Teaching effectiveness, school leadership, and 
resourcing among most important factors 

Overall, the Australian school effects literature has produced somewhat inconsistent findings in 

relation to influential school attributes. Possible explanations may be cohort differences over time or 

variations in the statistical models used. Although all of the above studies applied appropriate multi-

level modelling techniques, important differences exist in the particular school-level variables 

included in each model. Models with different sets of predictor variables may lead to different 

assessments of school-level factors. Also, in relation to the role of socioeconomic status, 

inconsistencies could have arisen from the use of different measures. For instance, more recent 

studies (Curtis & McMillan 2008; Marks 2007, 2010a; NOUS Group et al. 2011; OECD 2010) used PISA’s 

Index of Economic, Social, and Cultural Status (ESCS). Representing a mixture of parental occupation, 

education, and home possessions, this composite measure of socioeconomic status was not available 

in the Y95 and Y98 LSAY cohorts, which had formed the basis for earlier analyses (Fullarton 2002; Le & 

Miller 2004; Rothman & McMillan 2003). 

This current study expands the current knowledge of school effects by examining a broader range of 

school-level characteristics and uses a refined measure of socioeconomic status to paint a more 

comprehensive picture of how school attributes may influence the transition to higher education. 
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Analysis 

Data and sample 

This study used data from the 2006 cohort of the Longitudinal Surveys of Australian Youth (LSAY). 

LSAY tracks a nationally representative sample of 15-year-olds over a period of ten years to capture 

young people’s transition from school to tertiary education and work. The 2006 base year of LSAY is 

linked with the 2006 PISA study, which provides a rich set of individual and school-level measures. 

Collectively, LSAY and PISA allow for the disentanglement of the effects of particular school 

attributes from those of individual background factors when evaluating transition outcomes. 

A total of 14 170 students participated in the 2006 base year. Attrition in longitudinal surveys reduces 

initial samples over time, as some students drop out for a variety of reasons (see Rothman 2009). All 

students who were still part of the LSAY sample in 2010 (n = 6315) were included in the analysis. To 

ascertain school-level effects on TER, a sub-sample of only those students who reported a valid TER 

(n = 3797) was also created. 

In addition to student-level data, the 2006 PISA school questionnaire collected information from 

school administrators on a variety of factors that may influence school performance. School-level data 

were collected on a representative sample of 356 Australian schools in the 2006 base year.
4
 

Appropriate weights were applied to the student and school samples to correct for the effects of 

complex sampling and attrition. Interested readers can find details on these weights in Lim (2011) and 

OECD (2009). The next section discusses the outcome and student- and school-level measures used in 

this study. Descriptive statistics for all measures are provided in appendix A. 

Outcome measures 

The two outcomes examined in this study comprise TER and commencement of a bachelor’s or higher 

degree (referred to as university enrolment). For TER, all students with valid scores reported by 2010 

were included.
5
 The second outcome measure, university enrolment, captured whether students had 

ever commenced a bachelor’s or higher degree by 2010. The analyses of university enrolment 

explicitly controlled for individual TER. Doing so has an important bearing on the interpretation of 

analysis results because the impact of school attributes on university enrolment is captured over and 

above the effect of an individual’s TER. 

Given that university enrolment was measured when most young people in the sample were 19 years 

of age, the impact of ‘gap year takers’ on results is unclear. According to Lumsden and Stanwick 

(2012), 24% of Year 12 completers took gap years in 2009—10.  

                                                   
4 A school with a single student response was removed from the data because it had an undue influence on results. 
5 An appropriate score conversion was made for Queensland Overall Position scores (see Queensland Tertiary Admissions 

Centre 2011). 
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Student-level measures 

In order to determine the impact of school attributes on outcome measures, the individual 

background characteristics of students need to be properly accounted for. Relevant individual 

background characteristics can be categorised into socio-demographic factors, academic 

achievement, educational aspirations and students’ overall perceptions of schooling. 

Student-level measures included in the analysis are gender, Indigenous status, length of in-country 

residence, language spoken at home, socioeconomic status, academic achievement at age 15, 

aspirations for tertiary education and perceptions of the school experience. Details on student-level 

measures are provided in appendix B. 

School-level measures 

Schools influence student outcomes through a range of demographic, institutional, and environmental 

factors. It is also well established that the quality of teachers and teaching practices has a strong 

impact on student outcomes (see Hattie 2009). Given that teacher and teaching quality is not well 

captured in the PISA and LSAY data, this aspect is not included in the set of school-level variables as a 

separate measure. However, it is important to note that academic quality aspects are captured as 

part of ‘idiosyncratic’ factors (that is, aspects of an individual school’s performance which can be 

identified statistically but cannot be explained further using the LSAY data). The school-level 

measures included in the present analysis are briefly outlined in turn. 

School sector 

Schools are categorised as coming from the government, Catholic and independent sectors. 

Location 

Schools are divided into those in metropolitan areas and those in non-metropolitan areas. 

School demographics 

School demographics include school size and the make-up of the student body. The latter contains 

attributes such as the average socioeconomic status and average academic achievement level of a 

school’s student body, whether the school is coeducational or single sex, as well as the proportion of 

enrolled students from language backgrounds other than English (LBOTE).
6
 Apart from size, these 

variables are constructed from the sample of students in LSAY. 

Resources and capacity 

Proxies for school resources include class size, student—teacher ratio and the presence of teacher 

shortages. In addition, the proportion of certified and highly qualified (that is, above bachelor degree 

level) teachers per school, indicators capturing a school’s primary resource base
7
 (that is, whether a 

school is resourced primarily through government or non-government funds) and the quality of 

educational materials available to the school are considered here. 

                                                   
6 The LBOTE measure was aggregated to the school level from individual respondents’ declared home language (that is, 

‘English’ or ‘language other than English’). 
7 The primary resource base measure is derived from the PISA 2006 school questionnaire. In the questionnaire, principals 

are asked to report the percentage of school total funding that comes from the government, student fees and other 

sources. Here, a school was considered to be primarily government funded if 50% or more of the funding was reported 

to come from government. 
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Academic orientation 

Academic orientation consists of a number of variables, such as the intensity with which parents 

pressure schools to set high academic standards, a school’s consideration of student selection 

criteria,
8
 and the use of streaming

9
 (that is, within grades, the grouping of students by ability level). 

Also included is the extent to which the school offers participation in school-organised vocational 

education and training (VET) programs.
10

 (The authors speculate that the more academic schools 

either do not offer school-organised VET, or only offer it to a minority of students.) 

School autonomy 

School autonomy has been defined as ‘a form of school management in which schools are given 

decision-making authority over their operations, including the hiring and firing of personnel, and the 

assessment of teachers and pedagogical practices’ (Barrera, Fasih & Patrinos 2009, p.2). It is unclear 

whether higher levels of school autonomy may result in stronger accountability, which in turn would 

yield better student outcomes (Bruns, Filmer & Patrinos 2011; Levin 2008). School autonomy included 

indicators for the level of responsibility that schools are afforded in controlling resources and shaping 

the curriculum,
11

 along with a measure of the degree to which businesses in the community influence 

the school curriculum. 

Providing for student needs 

A school’s ability to create a positive learning environment by providing for student needs may 

influence educational and post-school transition outcomes. The measures used here include the 

provision of extracurricular activities, a variable indicating whether the responsibility for career 

guidance rested with teachers or career counsellors, and a perception of schooling variable that was 

aggregated from the corresponding student-level variable. 

Competition 

Some ambiguity exists over the impact of competition between schools on school outcomes. While 

school competition has been linked to higher student achievement in Canada (Card, Dooley & Payne 

2010), a general benefit from increased school competition across the developed world has not been 

ascertained (OECD 2010). In Australia, competition between schools can be problematic because it 

often reinforces socioeconomic status and performance stratification (Lamb 2007). NOUS Group et al. 

(2011) point out that the movement of a high-achieving student from a low-socioeconomic status 

school to a higher-socioeconomic status school ‘will undermine the academic quality of the remaining 

                                                   
8 The index of academic selectivity (SELSCH) was derived from school principals’ responses on how much consideration 

was given to the following factors when students were admitted to the school, based on a scale from the response 

categories ‘not considered’, ‘considered’, ‘high priority’ and ‘prerequisite’ of items 19b and 19c in the school 

questionnaire: student’s record of academic performance (including placement tests); and recommendation of feeder 

schools. This index has the following four categories: (1) schools where neither of the two factors is considered for 

student admittance, (2) schools considering at least one of these two factors, (3) schools where at least one of these 

two factors is a high priority for student admittance, and (4) schools where at least one of these two factors is a 

prerequisite for student admittance. For statistical reasons, the categories ‘at least one of these two factors 

considered’ and ‘at least one of these two factors is high priority’ were combined. 
9 The streaming variable captures whether a school uses streaming in some, all, or no subjects. This variable had 

limitations, in that the overwhelming majority of schools streamed for some subjects. 
10 The exact question to principals is as follows: ‘In your school, about how many students ... receive some training 

within local businesses as part of school activities during the normal school year (e.g. apprenticeships)?’. 
11 The measure of a school’s responsibility over resources was created from items SC11QA1—SC11QF4 in the PISA school 

questionnaire. The measure of a school’s responsibility over the curriculum was created from items SC11QG1—SC11QL4 

in the PISA school questionnaire. Details on deriving autonomy measures are provided in OECD (2010). 
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student body in the low SES school. The gain to the child who moves is offset by a loss to his or her 

fellow students who stay behind’ (p.3). 

In PISA, schools are asked about how many schools they compete with.
12

 Unfortunately, there is little 

variation in this measure in the Australian context because over 80% of schools in the sample report 

that they compete against two or more schools. Therefore, it is likely that the minority of schools who 

report competing against none or one other school are inherently different. Given that schools 

reporting in these categories appear to be operating in a niche market, results regarding school 

competition should be interpreted with caution. 

Multi-level modelling 

The 2006 PISA—LSAY cohort is based on a sampling method that accounts for the fact that students 

are grouped within schools. Given that students attending the same school are generally more similar 

to each other than to students from a different school, student responses and outcomes within a 

school are correlated. This study uses a two-level regression model to account for this fact. The first 

level includes measures of student characteristics and the second level includes measures of school 

characteristics. The use of multi-level modelling allows for properly determining which school 

attributes influence education outcomes over and above students’ individual background 

characteristics. Technical details on the use of multi-level modelling are provided in appendix E. 

 

  

                                                   
12 Principals are asked whether there is/are (1) two or more other schools, (2) one other school, or (3) no other schools in 

this area that compete for their students. 
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Results 

This section first presents results from an initial variance components model with no explanatory 

variables (apart from individual TER in the model of the probability of going to university); it simply 

separates the variation in outcomes that can be attributed to school characteristics from the variation 

that can be attributed to individual student characteristics. Due to the lack of explanatory variables, 

this model is generally referred to as the ‘null model’. The null model shows that student background 

factors are responsible for most of the variation across both outcomes (figure 1). Nonetheless, school 

attributes account for almost 20% of the variation in TER and 9% of the variation in the probability of 

university enrolment by age 19.
13

 This indicates that schools and their attributes clearly do matter for 

transition to higher education. 

Figure 1 Variation accounted for by student versus school-level characteristics (%) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: The analysis of university enrolment accounts for students’ TER. Students with a valid TER are grouped by quartile. An 
additional category contains students for whom a valid TER is not reported. 

TER 

It is well established that individual background characteristics such as gender, Indigenous status, 

length of in-country residence, socioeconomic status and academic achievement, as well as 

educational aspirations and perceptions of the school experience, strongly influence student 

outcomes (Considine & Zappala 2002; Khoo & Ainley 2005; Marjoribanks 2005; Marks 2010a; Rothman 

& McMillan 2003; Steering Committee for the Review of Government Service Provision 2009). Results 

from this analysis corroborate the importance of these student-level characteristics. Potential 

                                                   
13 The inclusion of the TER variable in the model of the probability of going to university is important. Without it, the 

school-level component is around 25%. This means that most of the impact of schools on the probability of going to 

university comes through the effect on TER, but there is still an important effect on university enrolment over and 

above the effect on TER. 
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interactions between gender and other predictor variables were also investigated.
14

 No significant 

interactions were found, which meant there was no need to examine males and females separately. 

While individual background characteristics are important, the purpose of this study is to identify 

school attributes that significantly impact on outcomes after accounting for relevant individual 

student characteristics. Table 2 summarises results for school-level predictors of TER. The effect of 

any given predictor in the table is expressed through its ß-coefficient, which captures the increase/ 

decrease in TER for each one-unit change in that predictor’s unit of measurement. Complete results 

from multi-level analysis for all student and school-level predictors of TER are provided in appendix F. 

Table 2 Results for school-level predictors of TER 

School attribute Categories ß SE Joint 
Wald χ2 

df Within-category 
comparisons 

School sector Government Reference category 10.28 2 No sig. diff. 
between Catholic 
and independent 

 Catholic 2.50 0.98   

 Independent 2.47 0.87   

School location Not significant  

School demographics       

Size Continuous 0.30 0.10 13.80 1  

SES Not significant  

Academic achievement Not significant  

Gender mix Coed Reference category 7.54 2 No sig. diff. 
between All male 
and All female 

 All-male 3.18 1.34   

 All-female 1.85 1.18   

LBOTE quartile No LBOTE Reference category 11.54 4 Sig. diff. between 
LBOTE Q1 and 
LBOTE Q3 

 Q1 (lowest) 2.98 1.05   

 Q2 1.30 0.99   

 Q3 0.38 1.08   

 Q4 (highest) 2.89 1.15   

Resources and capacity       

Class size Not significant  

Student—teacher ratio Continuous -0.45 0.11 18.16 1  

Degree of teacher shortage Not significant  

Prop. certified teachers Not significant  

Prop. highly qualified teachers Not significant  

Primary resource base Not significant  

Quality of educ. materials Not significant  

Academic orientation       

Acad. pressure from parents Weak Reference category 11.09 1  

 Strong 2.33 0.70    

Student selection criteria Not significant  

Use of streaming For some subjects Reference category 7.57 2 No sig. diff. 
between For all 
subjects and For 
no subjects 

 For all subjects 2.29 1.48   

 For no subjects 2.98 1.24   

Exposure to work More than half of 
students participate 

Reference category 21.10 2 No sig. diff. 
between Half or 
less of students 
participate and Not 
offered 

 Half or less of 
students participate 

4.82 1.06   

 Not offered 3.43 1.15   

Continued next page 

                                                   
14 Two predictors are said to have an interaction effect on the outcome of interest if the effect of one predictor depends 

on the value of the other predictor. 
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School attribute Categories ß SE Joint 
Wald χ2 

df Within-category 
comparisons 

School autonomy       

Resp. for resources Not significant  

Resp. for the curriculum Not significant  

Influence of business on the 
curriculum 

Not significant  

Providing for student needs       

Level of extracurricular 
activities 

Not significant  

Teacher vs counsellor-based 
career advice 

Not significant  

Perceptions of the school 
experience at the school level 

Not significant  

Competition Two or more 
schools 

Reference category 10.35 2 No sig. diff. 
between Against 
one other school 
and Against no 
other school 

 One other school 3.37 1.91   

 No other school 4.58 1.62   

-2 Log-Likelihood Null model 32897     

 Final model 27921     

Note: All statistical tests are based on a significance level of α = .05. 
All categorical predictors listed above have joint statistical significance, thus all Wald χ2 values are bolded. Within each 
categorical predictor, categories that are statistically significantly different from the reference category have bolded  
ß-coefficients and standard errors. 
The continuous predictors Size and Student-teacher ratio are grand-mean centred. 
The ß-coefficient and standard error for Size is per each 100-student change from the mean school size of 888 students in 
the sample. 
The model includes a random intercept for each school, and random slopes (for each school) for the individual variables of 
Gender and SES. The latter means that some schools are better for females, for example, or students of a particular 
socioeconomic background. 
LBOTE = language background other than English. 

The major points to emerge are: 

� The average TER of the schools in the Catholic and independent sectors is around 2.5 points higher 

than schools in the government sector. This is in line with previous studies (see Curtis & McMillan 

2008; Marks 2007, 2010a). 

� Academic orientation is important. Those schools with strong pressure from parents to achieve 

academic success and those in which few students undertake work experience have higher 

average TERs. 

� For reasons the data cannot uncover, schools which deviate from the norm do better when it 

comes to TER. These inherently different schools represent a small minority in the sample and 

include those that are single-sex (consistent with earlier research such as Gill 2004), those that 

do not compete with other schools and those that either do not stream at all or stream for 

every subject. 

� Size and resources have some impact, with larger schools and those with lower student—teacher 

ratios doing better. One reason that works in favour of larger schools is that small schools are 

often faced with higher average costs due to low enrolments (NOUS Group et al. 2011). Higher 

average costs make it more difficult for smaller schools to afford more teachers and reduce class 

sizes, which may, in turn, affect academic achievement and TER. 

� The proportion of students from non-English speaking backgrounds matters, in that those schools 

with a high percentage of students with a language background other than English deliver better 
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TER results
 
.
15

 However, these students vary greatly in terms of their circumstances, with refugee 

students, those with very limited English skills and those whose parents have low levels of 

secondary education usually facing much greater performance barriers (Australian Curriculum, 

Assessment and Reporting Authority 2011; NSW Department of Education and Communities 2011). 

Given the heterogeneity of the migrant student population, blanket statements about a ‘general’ 

positive effect from higher proportions of students with a language background other than English 

may be unsubstantiated. 

Table 2 shows that a large number of school attributes were not statistically significant. Several 

potential explanations exist for why these attributes show no statistical significance. For some school 

variables based on aggregated student-level variables (e.g., academic achievement, perceptions of 

the school experience), it is likely that all the variation in outcomes is actually accounted for at the 

student level, and so there is no separate effect to be attributed to school atmospherics. 

Some school-level variables, such as the proportions of certified and highly qualified teachers, have 

very little variation in the data from the outset. Given the international scope of PISA, these variables 

make sense for some countries, yet have limited relevance for Australia where almost all teachers are 

certified and qualified (see appendix A, table A2). 

For other attributes, it is possible that they may be influenced or accounted for by other variables in 

the analysis. For example, higher levels of school autonomy have been associated with improved 

academic achievement outcomes (see OECD 2010). The fact that the present analysis revealed no 

significant effects for school autonomy might be due to such effects being absorbed by other 

variables. For instance, in those non-government schools with high levels of control over resources 

and the curriculum the impact of school autonomy variables might be absorbed by the variable sector. 

Finally, the role of school-level socioeconomic status is particularly interesting. While both NAPLAN 

and PISA scores are affected by a school’s overall socioeconomic status (see Gonski et al. 2011; NOUS 

et al. 2011; OECD 2010; Perry & McConney 2010), results from the present study suggest that this is 

not the case for TER, after we have controlled for student characteristics including academic 

achievement at age 15. This finding is consistent with recent work by Marks (2010)
16

. It is important to 

emphasise that this result does not contradict the findings from prior research. These prior studies 

consider the impact of a school’s socioeconomic status on the entire student population during and 

towards the end of senior secondary schooling, whereas the present study examines the effect on TER 

at the end of senior secondary education conditioning on academic achievement at age 15. We also 

note that the sub-set of young people who self-select into obtaining a TER is inherently different from 

the general student population prior to senior secondary schooling. 

The multi-level model also includes variables that capture school idiosyncratic effects. These 

idiosyncratic effects refer to aspects of an individual school’s performance that can be identified 

statistically but which cannot be explained further using the LSAY data.
17

 As is shown in figure 2, the 

school characteristics included in the analysis explain seven percentage points of the 19.7% of 

                                                   
15 The results for LBOTE appear somewhat curious, with those schools reporting low proportions of LBOTE students (Q1) 

apparently performing better than those with no LBOTE students. However, many of the ‘No LBOTE’ schools are likely 

to have some LBOTE students in their school populations. Thus, it makes sense to combine the ‘No LBOTE’ and Q1 

categories. The combined category has a small positive effect, leaving Q4 as the category that really stands out. 
16 In a previous study, Marks (2007) had also examined the impact of school attributes on Year 12 completion. His study 

found no evidence for a significant independent school-SES effect on Year 12 completion. 
17 As mentioned earlier, these effects contribute to a given school’s overall ‘ethos’, which has an important influence on 

individual student achievement (Hanushek et al. 2001). 
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variance which can be attributed to schools. Correspondingly, 12.7 percentage points of the variance 

are idiosyncratic school effects.
18

 

Figure 2 Explained school-level variation for TER after multi-level modelling 

The importance of idiosyncratic school effects is further illustrated by figure 3, which shows the 

distribution of these effects across schools. The difference between the school with the largest 

positive idiosyncratic effect and the school with the largest negative idiosyncratic effect is about 15 

TER points (not considering outliers in the tail ends of the distribution). This means that these 

unexplained school effects have a sizeable impact on TER. 

Figure 3 Distribution of school idiosyncratic effects on TER 

  

                                                   
18 Figure 2 also shows that the multi-level model explains more than half of the variation in TER that is attributable to 

student-level characteristics (that is, 41.6% explained student-level variation out of 80.3% total student-level variation). 
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University enrolment 

About half of the students in the sample had ‘ever commenced university’ by 2010 (modal age of 19). 

It is important to re-emphasise that the multi-level analysis for university enrolment accounts for 

individual TER. This means that school-level predictors showing statistical significance in table 3 are 

statistically significant with respect to university enrolment after controlling for the impact of 

individual TER and other relevant student factors. Complete results for all student and school-level 

predictors of university enrolment are provided in appendix F. 

Table 3 Results for school-level predictors of university enrolment after accounting for TER 

School attribute Categories ß SE Odds 
ratio19 

Joint 
Wald χ2 

df Within-category 
comparisons 

School sector Government Reference Category  9.97 2 No sig. diff. 
between Catholic 
and independent 

 Catholic 0.51 0.16 1.66   

 Independent 0.16 0.23 1.18   

School location Not significant  

School demographics        

Size Not significant  

SES Continuous 0.28 0.08 1.32 11.16 1  

Academic achievement Not significant  

Gender mix Not significant  

LBOTE quartile No LBOTE Reference Category  42.93 4 Sig. diff. between 
LBOTE Q4 and 
each of LBOTE 
Q1, Q2 and Q3 

 Q1 (lowest) 0.25 0.23 1.28   

 Q2 0.46 0.16 1.58   

 Q3 0.42 0.23 1.53   

 Q4 (highest) 1.12 0.17 3.06   

Resource and capacity        

Class size Not significant  

Student—teacher ratio Not significant  

Degree of teacher shortage Not significant  

Prop. certified teachers Not significant  

Prop. highly qualified 
teachers 

Not significant  

Primary resource base Not significant  

Quality of educ. materials Not significant  

Academic orientation        

Acad. pressure from 
parents 

Not significant  

Student selection criteria Not significant  

Use of streaming Not significant  

Exposure to work Not significant  

Continued next page 

                                                   
19 Readers are cautioned that the interpretation of results from multi-level models depends on the nature of the outcome 

variable. With continuous outcome variables such as TER, the ß-coefficients can be interpreted directly as the change in 

TER score points per every one-unit change in the predictor’s unit of measurement. For dichotomous outcome variables 

such as university enrolment, ß-coefficients cannot be interpreted directly and are therefore commonly converted to 

odds ratios. For instance, in the case of university enrolment the odds ratio for Catholic schools represents the odds of 

Catholic school students being enrolled in university study relative to the odds of students in government schools, who 

are chosen as the reference category. If the odds are equal for both Catholic and government school students, the odds 

ratio will be 1. If the odds of being enrolled in university are greater for students from Catholic schools, the odds ratio 

will be greater than 1. Likewise, if the odds are greater for students from government schools, the odds ratio will be less 

than 1. For continuous predictors such as school-level SES, the odds ratio is interpreted as the change in the odds of 

being enrolled in university as a result of a one-unit change in the predictors’ respective unit of measurement. For the 

standardised school-level SES variable, this means a change of one standard deviation. 
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School attribute Categories ß SE Odds 
ratio19 

Joint 
Wald χ2 

df Within-category 
comparisons 

School autonomy        

Responsibility for resources Not significant  

Responsibility for the 
curriculum 

Not significant  

Influence of business on 
the curriculum 

Not significant  

Providing for student needs        

Level of extracurricular 
activities 

Not significant  

Teacher vs counsellor-
based career advice 

Not significant  

Perceptions of the school 
experience at the school 
level 

Not significant  

Competition Two or more 
schools 

Reference category  6.53 2 No sig. diff. 
between Against 
one other school 
and Against no 
other school 

 One other 
school 

0.34 0.22 1.40   

 No other 
school 

0.57 0.27 1.76   

Note: All statistical tests are based on a significance level of α = .05. 
All categorical predictors listed above have joint statistical significance, thus all Wald χ2 values are bolded. Within each 
categorical predictor, categories that are statistically significantly different from the reference category have bolded  
ß-coefficients and standard errors. 
The ß-coefficient and standard error for Size is per each 100-student change from the mean school size of 888 students in 
the sample. 
The continuous predictor SES is grand-mean centred and standardised to a mean of 0 and a standard deviation of 1. 
The analysis of university enrolment accounts for students’ TER using an indicator variable. Students with a valid TER are 
grouped by quartile. An additional category contains students for whom a valid TER is not reported. 

According to the findings from the analysis, factors that are significant in affecting the probability of 

going on to university are: 

� School sector: students attending government schools are less likely to transition to university by 

age 19. 

� Average SES of the school: while this variable was not significant in the TER model, it does affect 

the probability of transitioning to university by age 19. Students who attend lower-socioeconomic 

status schools have significantly lower odds of going to university by age 19, even after controlling 

for individual TER. This finding is consistent with prior studies (see NOUS Group et al. 2011; OECD 

2010). 

� Language backgrounds other than English: young people who attend schools with the highest 

concentration of students with a language background other than English are more likely to 

transition to university by age 19. Again, readers are cautioned that these students vary greatly in 

terms of their circumstances, ranging from refugee students, to those whose parents have come to 

Australia as highly educated and highly skilled immigrants. Thus, blanket statements about a 

‘general’ positive effect from higher proportions of these students need to be qualified. 

� Competitive position: similar to TER, the analysis shows that schools which deviate from the norm 

show better outcomes with respect to transitioning to university by age 19. Students attending 

schools in the category of ‘competing against no other school’ have significantly higher odds of 

going on to university. However, readers are reminded that the competition measure lacks 

variation and therefore should be interpreted with caution. 
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Overall, it is interesting to note that school sector, language background and competitive position 

have an important influence on both TER and university enrolment, whereas school-level 

socioeconomic status is statistically significant for university enrolment only. 

Which influential school attributes matter most? 

So far, multi-level analysis has identified a set of school attributes that influence TER and university 

enrolment over and above individual background factors. But which of these attributes matter most 

for each outcome? One approach to exploring this question is via the Chi-square Automatic Interaction 

Detection (CHAID) method. Based on their influential attributes, CHAID places schools into maximally 

different groups that best predict the outcome of interest. As a result, the CHAID method creates a 

tree diagram that allocates influential school attributes by order of relative importance.
20

 It is 

important to note that school attributes in the CHAID analyses for TER and university enrolment 

again represent net school effects, meaning that all influential student-level characteristics are 

accounted for. 

TER 

Figure 4 depicts the tree diagram for predicted TER, holding individual characteristics constant. The 

top node represents the outcome variable TER and contains information on the number of schools in 

the sample, as well as the overall predicted mean TER from multi-level modelling. The lower-level 

nodes display influential school attributes of TER in descending order of importance. 

Figure 4 Tree diagram for TER 

For the purpose of visual clarity, the tree diagram is limited to three levels beneath the outcome 

variable. Thus, only five (sector, gender mix, exposure to work, school size, and degree of parental 

academic pressure) of the nine significant school attributes identified through multi-level analysis 

appear in the diagram. This does not mean that the four remaining variables (LBOTE quartile, 

                                                   
20 For technical details on CHAID, readers are referred to Biggs, De Ville and Suen (1991) or Magidson (1993). 
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student—teacher ratio, competitive position, use of streaming) are not meaningful; it just means that 

their relative impact on TER is weaker and thus occurs at lower levels within the diagram. 

The analysis shows that sector has the strongest impact on TER, with independent schools in node 3 

showing the highest predicted score of 79.4 points.
21

 For independent schools, gender mix is the next 

most important school attribute, whereby single-sex schools (node 10) outperform their coeducational 

counterparts (node 9).
22

 For coeducational independent schools, predicted TER further depends on 

school size. Nodes 17 to 19 illustrate that predicted TER improves as schools become larger within the 

independent sector. By comparison, the government sector experiences splits driven by academic 

orientation (either parental academic pressure on the school or the extent of work experience offered). 

Moreover, there is also considerable cross-over between different sectors. For instance, less vocationally 

oriented government schools that exhibit a high level of parental academic pressure perform as well as 

the coeducational Catholic schools and the smaller coeducational independent schools. 

University enrolment 

The tree diagram in figure 5 illustrates the potential mechanism through which influential school 

attributes impact on the predicted probability of university enrolment, again controlling for individual 

TER, individual language background and other relevant individual characteristics. The average 

probability of university attendance across all schools in the sample is about 50% (node 0). This 

predicted probability is over 20% higher for schools with a high proportion of students with a language 

background other than English (node 3) when compared with the majority of schools that report 

having no such students (node 1). 

Figure 5 Tree diagram for university enrolment 

 

Note: The analysis of university enrolment accounts for students’ TER using an indicator variable. Students with a valid TER are 
grouped by quartile. An additional category contains students for whom a valid TER is not reported. 

                                                   
21 As shown in table 2, no practically meaningful difference in TER scores exists between independent and Catholic schools. 
22 The effects of gender mix on government schools could not be reliably determined because only eight (3.7%) 

government schools in the TER sample were single-sex. 
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Sector is again a critical factor, and the consistent role of school-level socioeconomic status across all 

government schools deserves attention.
23

 Government schools with average socioeconomic status and 

without students whose language background is other than English (node 13) show an 8% higher 

predicted probability of university enrolment than schools in the same category whose socioeconomic 

status is one standard deviation below the average (node 11). When comparing the latter group in 

node 11 with the group of non-government schools with a high proportion of students with a language 

background other than English (node 10), the difference in the predicted probability of university 

attendance is 37.3 percentage points. Again, however, blanket statements about a ‘general’ positive 

effect from higher proportions of these students need to be qualified, given the potentially complex 

interactions with other background factors, such as refugee status. 

Further exploration of influential school attributes 

This part of the analysis explores the distribution of school performance in more detail. The 

caterpillar plots in figures 6 and 7 rank each school by its predicted performance, where the 

predictions are based on the influential school attributes identified through multi-level modelling. To 

better assess the net school effect on each of the two outcomes, individual background variables are 

held constant at their mean values (that is, all students in the sample are ‘made’ to have the same 

average background characteristics). 

A distinctive feature of the Australian school system is the significant proportion of students in the non-

government sectors. To show the variation in school performance within and across sectors, caterpillar 

plots for each sector are provided below. Caterpillar plots can be interpreted as follows. For the TER 

outcome, the first caterpillar plot in figure 6 (‘all schools’) shows how far the average TER of each 

individual school deviates from the average TER across all schools in the sample (that is, the grand 

mean). The grand mean TER of 76 points is represented by the horizontal zero line across the 

caterpillar plots. Each school in the plot features 95% confidence intervals, which capture the range 

of prediction error. The size of prediction error decreases as the number of students per school in the 

sample increases and vice versa. A school whose confidence interval does not cross the horizontal 

zero line has an average TER that is significantly different from the grand mean. The interpretation 

of the caterpillar plots for university enrolment in figure 7 follows the same logic, although here the 

horizontal zero line shows the grand mean probability of university enrolment of 51.3%. 

The left and right tail ends of the caterpillar plot for ‘all schools’ in figure 6 show that a considerable 

number of schools perform above and below average with respect to TER. When examining the 

different sectors, government schools are more densely concentrated at the lower end of the TER 

scale, whereas Catholic and independent schools are better represented at the higher end. 

The picture is similar with respect to university enrolment (figure 7), with the performance advantage 

of non-government schools becoming even more pronounced. However, several Catholic and 

independent schools do perform significantly below average. 

 

  

                                                   
23 Readers are reminded that the school-level socioeconomic status measure is standardised to a mean of 1 and a 

standard deviation of 0. 
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Figure 6 Caterpillar plots of between-school differences for TER after multi-level modelling 

Note: The background characteristics of individuals are held constant at their mean values. 
 All individual plots for government, Catholic, and independent schools reference the grand mean across all schools in the 

sample. 
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Figure 7 Caterpillar plots of between-school differences for university enrolment after multi-level 
modelling 

 
Note: The analysis of university enrolment accounts for students’ TER using an indicator variable. Students with a valid TER are 

grouped by quartile. An additional category contains students for whom a valid TER is not reported. 
 The background characteristics of individuals are held constant at their mean values. 
 All individual plots for government, Catholic, and independent schools reference the grand mean across all schools in the 

sample.  
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Comparing influential school attributes against performance 

So far the analysis has identified influential school attributes and assessed them in terms of their 

importance for TER and the probability of university enrolment by age 19. This final section of the 

analysis focuses on the highest and lowest performing schools to explore what distinctive characteristics 

each of these sets of school has. Two steps are taken to answer this question. The first step consists of 

undertaking a cluster analysis,
24

 which groups schools by their performance across both outcomes. Here, 

school performance is predicted from the multi-level model, assuming that each student has the 

characteristics of an ‘average’ student. The second step consists of identifying the actual characteristics 

of schools across performance clusters. Results from cluster analysis are shown in figure 8. 

Figure 8 Cluster analysis of school performance 

                                                   
24 Cluster analysis is an exploratory data analysis method used to group similar entities across a range of variables. For 

more details on cluster analysis, readers are referred to Everitt et al. (2011). Detailed results of the cluster analysis 

are not presented due to space restrictions, but are available from the authors upon request. 
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The analysis identifies a cluster of 36 high-performing schools and another cluster of 40 schools that 

perform poorly across the two outcomes. The high-achieving cluster is predominantly made up of 

Catholic and independent schools, whereas the majority of low-achieving schools belong to the 

government sector. However, four government schools are in the high-achieving cluster and one each 

from the Catholic and independent sectors are among the low-achievers. 

Table 4 provides a breakdown of influential school attributes by cluster. Data for all categorical 

variables are reported in percentages, except for the variables Size, SES, and Student—teacher ratio. 

These variables are continuous and thus not reported in percentages. Size is reported in absolute 

student numbers. Socioeconomic status is standardised to a mean of 0 and a standard deviation of 1, 

and so SES is reported in standard deviation units. This means that the average socioeconomic status 

of schools in the high-performance cluster is 1.1 standard deviations above the grand mean of 0. 

Student—teacher ratio is reported as the ratio of X students to 1 teacher. 

Table 4 Combined statistically significant school attributes by cluster 

School attribute Categories Performance cluster 

  % High 
(n = 36) 

% Low 
(n = 40) 

% Other 
(n = 251) 

Sector Government 11.1 95.0 65.7 

 Catholic 44.4 2.5 20.7 

 Independent 44.4 2.5 13.6 

School demographics     

Size Continuous (number of students) 1,167 881 723 

SES Continuous (standard deviations) 1.1 -0.7 -0.2 

Gender mix Coed 30.6 100.0 88.8 

 All male 36.1 0.0 4.4 

 All female 33.3 0.0 6.8 

LBOTE quartile No LBOTE students, or Q1 
(lowest) 

33.3 97.5 60.2 

 Q2 27.8 0.0 13.6 

 Q3 16.7 2.5 13.6 

 Q4 (highest) 22.2 0.0 12.8 

Resources and capacity     

Student–teacher ratio Continuous (ratio) 12.6 : 1 13.3 : 1 13.6 : 1 

Academic orientation     

Parental acad. pressure Weak 33.3 87.5 64.5 

 Strong 66.7 12.5 35.5 

Streaming For some subjects 94.4 95.0 88.5 

 For no subjects 2.8 2.5 6.0 

 For all subjects 2.8 2.5 5.6 

Exposure to work More than half of students 
participate 

0.0 30.0 6.8 

 Half or less of students 
participate 

38.9 37.5 58.6 

 Not offered 61.1 32.5 34.7 

Competition Against two or more schools 83.3 82.5 84.5 

 Against one other school 11.1 10.0 6.4 

 Against no other school 5.6 7.5 9.2 

Table 4 shows that, when compared with low-performing schools, those in the high-performing 

cluster are larger, predominantly from the non-government sector, with much greater numbers of 

high-socioeconomic status students and students with a language background other than English and, 
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in over two-thirds of all cases, single-sex. They are also those in which parental pressure for 

academic excellence is stronger and participation in work-related interventions is either modest or 

not offered. The table further indicates that streaming does not differentiate school performance: 

while 94.4% of the high-performing schools stream some subjects, around 95% of the low-performing 

schools also stream some subjects. Similarly, the Competition variable reveals little about what 

makes a high or low-performing school. 

Other important variables 

A number of variables were not statistically significant in the modelling, yet feature strongly in popular 

discussions about school systems. These variables relate to school selectivity, fees and regionality. 

School selectivity 

School selectivity is captured by two variables in terms of academic selectivity and 

philosophical/religious selectivity (table 5). Selective schools are over-represented among high-

performers, regardless of whether that selectivity is academic or philosophical/religious. However, 

selective schools do not dominate the cluster of high-performing schools. The fact that these 

variables are not significant in the multi-level models suggests that they have been subsumed by other 

variables, such as sector. 

Table 5 Academic and instructional/religious selection criteria 

School attribute Categories Performance cluster 

  % High 
(n = 36) 

% Low 
(n = 40) 

% Other 
(n = 251) 

Academic selectivity25 At least one criterion prerequisite 8.3 0.0 1.2 

 Considered 47.2 30.0 50.9 

 Not considered 44.4 70.0 48.0 

     

Selectivity by instructional 
or religious philosophy26 

At least one criterion prerequisite 29.4 2.5 13.0 

 Considered 38.3 5.0 30.3 

 Not considered 32.4 92.5 56.7 

School fees 

While no direct measures of school income are available in the data, every school provides 

information on the proportion of funds coming from government, student fees and benefactors, as 

well as a residual category. Table 6 features funding sources by sector and cluster. 

  

                                                   
25 The index of academic selectivity (SELSCH) was derived from school principals’ responses on how much consideration 

was given to the following factors when students were admitted to the school, based on a scale from the response 

categories ‘not considered’, ‘considered’, ‘high priority’ and ‘prerequisite’ of items 19b and 19c in the school 

questionnaire: student’s record of academic performance (including placement tests); and recommendation of feeder 

schools. This index has the following four categories: (1) schools where neither of the two factors is considered for 

student admittance, (2) schools considering at least one of these two factors, (3) schools where at least one of these 

two factors is a high priority for student admittance, and (4) schools where at least one of these two factors is a 

prerequisite for student admittance. For statistical reasons, the categories ‘at least one of these two factors 

considered’ and ‘at least one of these two factors is high priority’ were combined. 
26 This attribute is based on the same school principals’ responses on how much consideration was given to the following 

factors when students were admitted to the school. However, here the question is with regard to ‘parents’ 

endorsement of the instructional or religious philosophy of the school’ (item 19d of the school questionnaire). 
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Table 6 Sources of funding by sector and cluster 

Sector Funding Performance cluster 

  % High 
(n = 36) 

% Low 
(n = 40) 

% Other 
(n = 251) 

Government Government 78.8 84.3 80.6 

 Student fees 15.3 10.3 15.0 

 Benefactors 2.3 2.7 2.2 

 Other 3.5 2.7 2.3 

Independent Government 23 60.0 48 

 Student fees 72.4 40.0 47.6 

 Benefactors 2.3 0 2.5 

 Other 2.3 0 2.0 

Catholic Government 60.0 78.0 64.3 

 Student fees 36.1 19.0 30.4 

 Benefactors 2.2 0 1.4 

 Other 1.6 3.0 4.0 

Student fees are higher on average in the high-performing schools, even among government schools. 

This pattern is particularly strong in the independent sector but also quite marked in the Catholic 

sector. Similarly, the low-performing cluster contains the highest proportion of primarily government-

funded schools, irrespective of sector. Given that a higher share of funds from student fees has 

enabled non-government schools in particular to improve teaching quality by substantially lowering 

student—teacher ratios (Watson & Ryan 2010), it is likely that resources do play a role in assisting 

school performance. 

School regionality 

Some consideration also needs to be given to schools’ geographic location. Table 7 provides a 

geographic breakdown of schools by sector. Government schools have a much stronger presence in 

rural areas and small towns, whereas Catholic and independent schools are more prevalent in 

metropolitan areas. 

Table 7 Geographic distribution of schools by sector 

Location Sector 

 Government 
(%) 

Catholic 
(%) 

Independent 
(%) 

Rural (pop. size <3000) 13.1 2.7 1.7 

Small town (pop. size 3000 to 15 000) 12.6 4.1 3.4 

Town (pop. size 15 000 to 100 000) 23.9 24.7 20.3 

City (pop. size 100 000 to 1 000 000) 23.4 37.0 28.8 

Large city (pop. size >1 000 000) 27.0 31.5 45.8 

Total 100 100 100 

Table 8 lists schools’ geographic location by performance cluster. The table illustrates that low-

performing schools gravitate more towards towns with a population of fewer than 100 000. It needs to 

be emphasised, however, that the absence of high-performing schools in smaller areas may be an 

artefact of the data and school sampling rather than a reflection of the actual geographic distribution 

on academic school quality. In other words, it is reasonable to expect that high-performing schools do 

operate in smaller areas as well, even though these schools may not have been captured in the data. 
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Table 8 Geographic distribution of schools by performance cluster 

Location Performance cluster 

 % High 
(n = 36) 

% Low 
(n = 40) 

% Other 
(n = 251) 

Rural (pop. size <3000) - 22.5 7.2 

Small town (pop. size 3000 to 15 000) - 25.0 7.6 

Town (pop. size 15 000 to 100 000) - 27.5 25.9 

City (pop. size 100 000 to 1 000 000) 33.3 12.5 28.3 

Large city (pop. size >1 000 000) 66.7 12.5 31.1 

Total 100 100 100 

Differentiating the impact of schools by cluster 

After concentrating on the characteristics of high- and low-performing schools, this section considers 

the composition of individual school performance. Figure 9 categorises each school’s overall 

performance into four components: an overall intercept (of no interest because it is the same for all 

schools); the effect of measured school factors; the effect of measured student factors; and an 

idiosyncratic school component (that is, aspects of an individual school’s performance which can be 

identified statistically but cannot be explained further using the LSAY data
27

). In these graphs 

individual student characteristics are no longer held constant; instead, the focus here is on 

decomposing a given school’s raw average TER and probability of university enrolment. 

Figure 9 presents each of these components in a school’s TER for the 36 high- and the 40 low-

performing schools. In the high-performing cluster, the measured school attributes from the multi-

level model make a sizeable contribution of between ten and 15 points to the overall TER. In many of 

the high-performing schools the strength of the school effect is thus on par with, or even exceeds, the 

strength of the individual student effect. Despite their small size, school idiosyncratic effects are 

interesting, in that they slightly decrease overall performance on TER for certain high-performing 

schools, although they increase performance for others. 

Measured school effects have a much weaker impact on low-performing schools relative to the 

influence of individual student characteristics. For the lowest performing schools in the sample, 

measured and idiosyncratic school factors together have a negative effect on TER, even though for 

some schools the characteristics of individual students make a positive contribution. 

  

                                                   
27 As stated earlier, these idiosyncratic effects contribute to a given school’s overall ‘ethos’, which has an important 

influence on individual student achievement (Hanushek et al. 2001). 
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Figure 9 Components of total TER effect by cluster 

Figure 10 shows results for the university enrolment outcome. As before, the binary nature of the 

university enrolment variable complicates the interpretation of results. For statistical reasons, the 

impact of the different school and student factors on university enrolment is expressed on a logistic 

scale on the X-axis of the two graphs. It is not possible to convert the impact of the individual 

components from a logistic to a probability scale, and so figure 10 needs to be interpreted visually.
28

 

As with TER, schools generally have a positive impact on university enrolment in high-performing 

schools, with an increasingly negative impact as school performance diminishes. Overall, however, 

figure 10 demonstrates that young people’s individual characteristics play a much stronger role in 

relation to university enrolment than the characteristics of their schools, regardless of the 

performance cluster. 

 

  

                                                   
28 Additional information on the logistic scale is provided in appendix G. 
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Figure 10 Components of total university enrolment effect by cluster 
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Conclusion 

The purpose of this study was to determine whether, and to what extent, school characteristics can 

impact on TER and the probability of university enrolment by age 19. The analysis highlights the 

importance of a school’s characteristics. Although individual factors are the main drivers of success, 

school characteristics are responsible for almost 20% of the variation in TER and 9% of the variation in 

the probability of university enrolment, after controlling for TER. However, for TER only around seven 

percentage points of the variation can be attributed to the school characteristics that can be 

explained through the variables included in the analysis. The remaining 13 percentage points reflect 

features that are peculiar to certain schools, with these idiosyncratic (or school ‘ethos’) factors 

producing differences between schools that can be measured statistically but cannot be explained 

using the LSAY data. 

The most influential factors to emerge from the analysis are the role of sector, academic orientation, 

differentiation from the norm and resourcing. In relation to sector, high-performing schools include 

government, Catholic and independent schools. However, even after controlling for relevant 

characteristics, the low-performing schools are almost all government. Academic orientation, as 

measured through parental pressure for the school to perform academically is important, as are the 

limitations imposed by the timetable of work-related programs. Schools that deviate from the norm 

(single-sex schools, the small number of schools that do not see themselves as competing with other 

schools, and the few which either stream all or no subjects) perform better than average, as do those 

with high proportions of students from language backgrounds other than English. The analysis further 

shows that resources do have some impact. On average, schools with lower student—teacher ratios 

obtain slightly better TERs, and student fees contribute more to school funds among schools in the 

high-performing cluster. 

Another interesting insight this paper generates is with respect to the role of school-SES. Previous 

studies (Gonski et al. 2011; NOUS et al. 2011; OECD 2010; Perry & McConney 2010) find school-SES to 

affect academic achievement up to age 15. This study finds that a school’s overall socioeconomic 

status matters for university enrolment at age 19, but does not influence students’ TER outcomes at 

the end of senior secondary schooling, conditioning on academic achievement at age 15. 

However, school SES does impact on the probability of going on to university for a given TER. Other 

school attributes which influence (positively) this probability are a high proportion of non-English 

speaking background students, and being Catholic and Independent rather than Government.    

Overall, this analysis was about the important, albeit not exclusive, aim of schooling to prepare 

students for the transition to higher education. Results show that schools matter in relation to TER 

and the probability of going on to university over and above individual student characteristics. 
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Appendix A: Descriptive statistics 
Table A1 Descriptive statistics for student-level predictors (unweighted) 

Student attribute Categories TER 
(N = 3796) 

University enrolment 
(N = 6315) 

  n % n % 

Student demographics      

Gender Male 1697 44.7 3046 48.2 

 Female 2100 55.3 3269 51.8 

Indigenous status Indigenous 91 2.4 278 4.4 

 Not Indigenous 3706 97.6 6037 95.6 

Length of in-country residence Australian-born 2164 57.0 3786 60.0 

 First-generation 1239 32.6 1948 30.8 

 Foreign-born 355 9.3 492 7.8 

 Missing 39 1.0 89 1.4 

Home language English 3416 90.0 5781 91.5 

 Not English 348 9.2 468 7.4 

 Missing 33 0.9 66 1.0 

SES Continuous Mean: 0 SD: 1 Mean: 0 SD: 1 

Acad. achievement      

Acad. achievement Continuous Mean: 0 SD: 1 Mean: 0 SD: 1 

Year 12 completion Not completed Y12 - - 890 14.1 

(only for university sample) Completed Y12 - - 5425 85.9 

TER quartile No TER - - 2518 39.9 

(only for university sample) TER Q1 (lowest) - - 982 15.6 

 TER Q2 - - 976 15.5 

 TER Q3 - - 891 14.1 

 TER Q4 (highest) - - 948 15.0 

Aspirations and perceptions      

Year 12 plans Not plan to complete 17 0.4 - - 

(only for TER sample) Unsure about 
completing 

60 1.6 - - 

 Plan to complete 3701 97.5 - - 

 Missing 19 0.5 - - 

Educ. aspirations No tertiary study 154 4.1 464 7.3 

 Apprenticeship 103 2.7 577 9.1 

 University 3130 82.4 4023 63.7 

 Other 286 7.5 953 15.1 

 Missing 124 3.3 298 4.7 

Perceptions of schooling Continuous Mean: 0 SD: 1 Mean: 0 SD: 1 

Notes: The continuous predictors SES, Academic achievement, and Perceptions of schooling were standardised to a mean of 0 
and a standard deviation of 1. 
Cases with missing data were excluded from the analysis. Even though multiple imputation is the recommended approach 
for handling missing data (see Gemici, Bednarz & Lim 2011), software that carries out multiple imputation procedures for 
multi-level models (as outlined in Goldstein et al. 2009) are currently still in an experimental stage. It was thus decided to 
not use such software in this analysis. 
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Table A2 Descriptive statistics for school-level predictors (unweighted) 

School attribute Categories TER 
(N = 341) 

University enrolment 
(N = 354) 

  n % n % 

School sector Government 214 62.8 222 62.7 

 Catholic 72 21.1 73 20.6 

 Independent 55 16.1 59 16.7 

Location Not metropolitan 112 32.8 121 34.2 

 Metropolitan 229 67.2 233 65.8 

School demographics      

Size Continuous Mean: 888 SD: 397 Mean: 868 SD: 407 

SES Continuous Mean: 0 SD: 1 Mean: 0 SD: 1 

Acad. achievement Continuous Mean: 0 SD: 1 Mean: 0 SD: 1 

Gender mix Co-ed 287 84.2 300 84.7 

 All male 25 7.3 25 7.1 

 All female 29 8.5 29 8.2 

LBOTE quartile No LBOTE student 208 61.0 189 53.4 

 LBOTE Q1 (lowest) 24 7.0 36 10.2 

 LBOTE Q2 34 10.0 44 12.4 

 LBOTE Q3 38 11.1 43 12.1 

 LBOTE Q4 (highest) 37 10.9 42 11.9 

Resources and capacity      

Class size Large (> 20) 310 90.9 315 89.0 

 Small (≤ 20) 26 7.6 34 9.6 

 Missing 5 1.5 5 1.4 

Student-teacher ratio Continuous Mean: 13.5 SD: 2.6 Mean: 13.4 SD: 2.6 

Degree of teacher shortage Continuous Mean: 0 SD: 1 Mean: 0 SD: 1 

Prop. certified teachers Continuous Mean: 0.98 SD: 0.12 Mean: 0.98 SD: 0.13 

Prop. highly qual. teachers Continuous Mean: 0.97 SD: 0.09 Mean: 0.97 SD: 0.09 

Primary resource base Government 282 82.7 294 83.1 

 Non-government 46 13.5 46 13.0 

 Missing 13 3.8 14 4.0 

Quality of educ. materials Continuous Mean: 0 SD: 1 Mean: 0 SD: 1 

Academic orientation      

Acad. pressure from parents Weak 214 62.8 225 63.6 

 Strong 125 36.7 127 35.9 

 Missing 2 0.6 2 0.6 

Student selection criteria At least one criterion 
prerequisite 

11 3.2 11 3.1 

 Considered 237 69.5 243 68.6 

 Not considered 91 26.7 98 27.7 

 Missing 2 0.6 2 0.6 

Use of streaming For some subjects 302 88.6 312 88.1 

 For no subjects 17 5.0 19 5.4 

 For all subjects 19 5.6 20 5.6 

 Missing 3 0.9 3 0.8 

Exposure to work For more than half of 
students 

30 8.8 36 10.2 

 For half or less of 
students 

180 52.8 184 52.0 

 Not offered 125 36.7 127 35.9 

 Missing 6 1.8 7 2.0 

Continued next page 
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School attribute Categories TER 
(N = 341) 

University enrolment 
(N = 354) 

  n % n % 

School autonomy      

Responsibility for resources Continuous Mean: 0 SD: 1 Mean: 0 SD: 1 

Responsibility for curriculum Continuous Mean: 0 SD: 1 Mean: 0 SD: 1 

Business influence on 
curriculum 

No influence 54 15.8 55 15.5 

 Minor influence 254 74.5 262 74.0 

 Considerable 
influence 

30 8.8 34 99.2 

 Missing 3 0.9 3 0.8 

Providing for student needs      

Level of extracurricular 
activities 

Continuous Mean: 0 SD: 1 Mean: 0 SD: 1 

Teacher vs counsellor-based 
career advice 

Counsellor-based 129 37.8 131 37.0 

 Teacher-based 195 57.2 205 57.9 

 Missing 17 5.0 18 5.1 

Perceptions of the school 
experience at the school level 

Continuous Mean: 0 SD: 1 Mean: 0 SD: 1 

Competition      

 Two or more schools 283 83.0 292 82.5 

 One other school 25 7.3 27 7.6 

 No other school 31 9.1 33 9.3 

 Missing 2 0.6 2 0.6 

Notes: The continuous predictors School SES, School academic achievement, Teacher shortage, Quality of educational materials, 
Responsibility for resources, Responsibility for the curriculum, Extracurricular activities, and Perceptions of schooling are 
standardised to a mean of 0 and a standard deviation of 1. 

 The continuous predictors School size and Student–teacher ratio report absolute numbers. 
 The continuous predictors Proportion of LBOTE students, Proportion of properly certified students, and Proportion of highly 

qualified teachers report absolute proportions. 
Cases with missing data were excluded from the analysis. Even though multiple imputation is the recommended approach 
for handling missing data (see Gemici, Bednarz & Lim 2011), software for multiple imputation procedures in multi-level 
models (as outlined in Goldstein et al. 2009) is currently still in an experimental stage. It was thus decided to not use such 
software in this analysis. 

Table A3 Descriptive statistics for outcome variables (unweighted) 

Outcome variable Categories TER 
(N = 3796) 

University enrolment 
(N = 6315) 

  n % n % 

TER Continuous Mean: 77.14 SD: 16.41 - - 

      

Ever commenced bachelor degree 
or higher by 2010 

Yes - - 3039 48.1 

 No - - 3276 51.9 
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Appendix B: Student-level measures 

Socio-demographic factors 

The socio-demographic factors that impact on education and post-school transition outcomes in 

Australia are well understood. Key factors include gender, Indigenous status, length of in-country 

residence, language spoken at home, and socioeconomic status. On average, females and non-

Indigenous students experience more successful educational outcomes than males or those from 

Indigenous backgrounds (Steering Committee for the Review of Government Service Provision 2009; 

McMillan & Marks 2003). Likewise, the academic achievement of foreign-born and first-generation 

students is higher when compared with students whose parents were born in Australia (Le & Miller 

2004; Marks, McMillan & Hillman 2001). Finally, young people from socioeconomically disadvantaged 

strata fare worse with respect to school outcomes and participation in higher education (Considine 

& Zappala 2002; Fullarton et al. 2003; Le & Miller 2002, 2005; Marks, McMillan & Hillman 2001; NOUS 

Group et al. 2011). 

For gender, Indigenous status, length of in-country residence and home language, the standard 

variables supplied in the LSAY—PISA dataset were used (see appendix A). To measure individual 

socioeconomic status, many LSAY-based studies use the Index of Economic, Social, and Cultural 

Status (ESCS), which is a standard variable available in the dataset. The ESCS index represents a 

mixture of parental occupation, parental education and home possessions to measure socioeconomic 

status across all 57 countries that participated in PISA 2006. The problem associated with ESCS is 

that the need for multi-country usability renders the measure less relevant in the Australian 

context. This point was addressed by creating a custom measure from PISA 2006 variables that is 

similar to ESCS, yet more accurately captures the variation in socioeconomic status of students and 

schools in Australia. Details on the creation of this measure are provided in appendix C as well as in 

Lim and Gemici (2011). 

Academic achievement 

Individual academic achievement is among the strongest determinants of educational success (Le & 

Miller 2002; Marks 2010a, 2010b). Individual academic achievement was determined by averaging 

students’ mathematics, reading, and science scores from PISA.
29

 Year 12 completion status and a TER 

indicator were also included in the model used to predict university enrolment status. 

Educational aspirations and perceptions of schooling 

Young people’s post-school outcomes are strongly influenced by their aspirations towards attaining 

tertiary education qualifications and their cumulative perceptions of the school experience (Homel & 

Ryan forthcoming; Khoo & Ainley 2005; Marjoribanks 2005). Aspirations for tertiary education are 

measured in the 2006 base year on a five-point scale, ranging from no post-school study to completion 

of a university degree. Moreover, a measure of students’ intent to complete Year 12 was included in 

the analysis (for the TER outcome only). 

                                                   
29 Each student in PISA received a set of five achievement scores for mathematics, reading, and science, respectively. In 

this study, the first of five achievement scores was used from each subject area. Interested readers are referred to 

OECD (2009) for details on the creation of PISA achievement scores. 
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Perceptions of the school experience are captured in the 2006 base year through a series of 30 

individual items that were measured on a Likert-type scale, ranging from strongly agree to strongly 

disagree. A single measure capturing an individual’s perception of the school experience was created 

using a factor analysis procedure on the 30 individual items (see appendix D). 
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Appendix C: Factor analysis for 
SES measure 

A custom measure of socioeconomic status was created by factor-analysing 21 items from the PISA 

2006 student questionnaire. The 21 items captured proxies for income/wealth, cultural resources, and 

educational resources. The results from factor analysis are presented below. Readers are further 

referred to Lim and Gemici (2011) for a detailed description on the motivation and methodology for 

deriving the custom socioeconomic status measure. 

Table C1 Eigenvalues for SES factor analysis 

Variable Value Prop. variance 
explained 

Cumulative 

1 5.979 0.285 0.285 

2 2.933 0.140 0.424 

3 1.575 0.075 0.499 

4 1.256 0.060 0.559 

5 1.144 0.054 0.614 

6 0.968 0.046 0.660 

7 0.945 0.045 0.705 

8 0.771 0.037 0.741 

9 0.702 0.033 0.775 

10 0.632 0.030 0.805 

11 0.606 0.029 0.834 

12 0.533 0.025 0.859 

13 0.526 0.025 0.884 

14 0.459 0.022 0.906 

15 0.445 0.021 0.927 

16 0.416 0.020 0.947 

17 0.351 0.017 0.964 

18 0.303 0.014 0.978 

19 0.275 0.013 0.991 

20 0.200 0.010 1.001 

21 -0.019 -0.001 1.000 
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Figure C1 Scree plot from SES factor analysis 

Table C2 One-factor model for SES measure 

Variable Socioeconomic status 
(Factor 1) 

Desk 0.652 

Room 0.287 

Place to study 0.555 

Educ. software 0.569 

Internet 0.669 

Calculator 0.559 

Literature 0.715 

Poetry 0.677 

Art 0.507 

Reference books 0.620 

Dictionary 0.754 

Dishwasher 0.453 

DVD/VCR 0.586 

Pay TV 0.122 

Digital TV 0.500 

Plasma TV 0.233 

No. of mobile phones 0.408 

No. of televisions 0.159 

No. of computers 0.503 

No. of cars 0.272 

No. of books 0.485 
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Appendix D: Factor analysis for 
perceptions of schooling measure 

A single measure capturing student perceptions of the school experience was created by factor-

analysing items ST46N01—ST46N30 from the PISA 2006 student questionnaire. Items were measured on 

a four-level Likert-type scale ranging from strongly agree (1) to strongly disagree (4). For use in multi-

level modelling, the final factor scores were multiplied by (-1) to convert them into a positive scale 

(that is, higher values indicate more positive perceptions). Results from factor analysis for the 30 

items are presented below. 

Table D1 Eigenvalues for perceptions of schooling factor analysis 

Variable Value Prop. variance 
explained 

Cumulative 

1 12.241 40.805 40.805 

2 1.863 6.210 47.015 

3 1.557 5.191 52.206 

4 1.231 4.104 56.311 

5 1.028 3.428 59.740 

6 0.882 2.941 62.681 

7 0.798 2.662 65.343 

8 0.752 2.509 67.853 

9 0.683 2.278 70.131 

10 0.635 2.119 72.250 

11 0.588 1.961 74.211 

12 0.584 1.946 76.158 

13 0.529 1.764 77.923 

14 0.511 1.704 79.627 

15 0.504 1.680 81.308 

16 0.490 1.635 82.943 

17 0.460 1.534 84.478 

18 0.442 1.475 85.954 

19 0.423 1.411 87.365 

20 0.413 1.377 88.743 

21 0.396 1.320 90.063 

22 0.382 1.273 91.337 

23 0.381 1.272 92.609 

24 0.364 1.213 93.823 

25 0.348 1.160 94.983 

26 0.331 1.104 96.088 

27 0.315 1.052 97.140 

28 0.294 0.980 98.121 

29 0.284 0.948 99.069 

30 0.279 0.930 100.000 
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Figure D1 Scree plot from perceptions of schooling factor analysis 

Table D2 One-factor model for perceptions of schooling measure 

Variable Perceptions of schooling 
(Factor 1) 

School work is interesting 0.642 

Teachers are fair and just 0.548 

Things I learn are important 0.679 

I learnt to work hard 0.663 

I feel happy 0.660 

Teachers listen to what I say 0.652 

I achieved satisfactory standard in my work 0.605 

I like learning 0.702 

I get enjoyment from being here 0.658 

School work is good preparation for the future 0.681 

I like to ask questions in class 0.541 

Teachers give me marks I deserve 0.621 

I’ve acquired skills that will be useful 0.682 

I always achieve a satisfactory standard in my school work 0.604 

I like to do extra work 0.559 

Teachers take personal interest 0.608 

I really like to go to school each day 0.642 

I enjoy what I do 0.698 

I always try to do my best 0.590 

Things I learn will help me in adult life 0.642 

I know how to cope with school work 0.600 

Teachers help me do my best 0.684 

I get excited about school work that we do 0.624 

I find learning a lot of fun 0.640 

I’m given the chance to do interesting work 0.644 

I know I can do well to be successful 0.619 

Things taught are worth learning 0.699 

I feel safe and secure 0.621 

Teachers treat me fairly in class 0.669 

I have success as a student 0.629 
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Appendix E: Technical details on 
multi-level modelling 

The general multi-level model fitted in this analysis can be written as 

��� � ��� � ���	�� � 
��
��� � ��� � ���
��� � ��� � ���

 

where 
��~��0, ���
� �, and ���

�  is the student level variance and ���and ���are the variance components 

for school intercepts and school slopes respectively, such that 

����
���

� ~� ��0
0� , ���� ���

��� ���
��, 

where ��� represents the variability in school intercepts, ��� is the variability in slopes and ��� is the 

covariance between intercepts and slopes. 

In the mixed-model framework, this model is written as 

��� � ���� � ���	��� � ���� � ���	�� � 
��� 

where the terms in [ ] represent fixed effects and those in ( ) represent random effects. The fixed 

effects are fitted and tested first and only random effects included are ���, and 
��, that is, the 

random school and individual level variances. The final tests conducted are those that fit the random 

effects for the individual level characteristics (���	��). 

Different strategies exist for adding student and school-level predictor variables to build a multi-level 

model (Hox 2010; Twisk 2006). In this study, random-intercept models were fitted for each outcome 

that contained all student and school-level predictors as fixed effects. Using Wald tests, non-

significant predictors were successively eliminated from the models. Finally, statistically significant 

random coefficients for student-level predictors were included (using changes in log-likelihoods). The 

final model for each respective outcome contained all statistically significant fixed and random 

effects at the student level, as well as all statistically significant fixed effects at the school level. 

The interpretation of the coefficients resulting from a multi-level model is the same as for ordinary 

regression. However, given that schools are fitted as random effects the predicted means or 

probabilities for schools are based on Best Linear Unbiased Prediction (BLUP; Henderson 1975). 

Appropriate student- and school-level weights were applied to all multi-level analyses. Cases with 

missing data were excluded. Even though multiple imputation is the recommended approach for 

handling missing data (see Gemici, Bednarz & Lim 2011), software for multiple imputation 

procedures in multi-level models (as outlined in Goldstein et al. 2009) is currently still in an 

experimental stage. Therefore, it was decided to not use multiple imputation in the context of this 

multi-level modelling study. 

The intra-class correlation (ICC) captures the extent to which individuals within a school are similar to 

each other. In particular, the ICC provides a mechanism for determining how much of the total 

variation in a particular outcome can be attributed to each level included (that is, students, school) in 

the multi-level model. High values of the ICC indicate that schools play an important part in 

explaining the variation in the given outcome. Small values indicate that student background 

characteristics play a larger part in explaining the relationship with the outcome of interest. 
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In this paper, the ICC for the continuous TER outcome yields the percentage of total variation 

attributable to schools and individuals. For the binary university enrolment outcome, the error 

variance is constant at 
��

  (Hedeker 2003) and the ICC does not provide the same information. For this 

model, the change in actual variance components is a more appropriate measure of variance 

explained (see appendix F, table F1). 
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Appendix F: Results from multi-
level modelling 

Table F1 provides the variance components from the initial null model and the final model for each 

outcome. The null model is the basic variance components model with a random intercept but 

without any predictors. The final model is the model with all statistically significant student and 

school-level predictors for each respective outcome. σ
2
school shows the unexplained variance in school 

intercepts. σ
2
gender and σ

2
ses are variance components for the amount of variation explained by student 

gender and student socioeconomic status in schools (that is, they represent variation at the individual 

level). σ
2
e is the unexplained variation between students in schools. Note that for university 

enrolment σ
2
gender and σ

2
ses were not statistically significant random effects. 

Table F1 Variance components for null and final models across outcomes 

 TER University 

Var. comp. Null model Final model Null model Final model 

σ
2
school 57.34 20.36 1.08 0.06 

σ
2
gender  3.11   

σ
2
ses  28.21   

σ
2
e 233.05 143.56   

Total 290.39 195.24 4.37 3.35 

The variance component for schools (σ
2
school) has decreased substantially in the final models when 

compared with the null models for each respective outcome. For the TER outcome, the reduction in 

the variance component for schools (σ
2
school ) must be considered in conjunction with the reduction in 

error variance (σ
2
e) because the multi-level model explains both school and student-level variance. As 

the models include more predictor variables, the total variation present in TER is reduced. A logistic 

model is used for the university enrolment outcomes, so the error variance remains constant at  
��

  (Hedeker 2003). 

Tables F2—F7 provide detailed results from the multi-level modelling for TER and the probability of 

university enrolment at age 19. The following applies to these tables: 

� All statistical tests were based on a significance level of α = 0.05. 

� All continuous predictors are grand-mean-centred. 

� The reference category for categorical predictors is marked as [R]. 

� For categorical predictors, Wald χ
2
 statistics indicate the joint value. 

� The final model shows only statistically significant predictors, so all Wald χ
2
 values are bolded. For 

categorical predictors, those categories that are statistically significantly different from the 

reference category have bolded beta coefficients and standard errors. 
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Table F2 Results for student-level predictors of TER 

Student attribute Categories df Joint Wald χ2 Model 3  
(Final model, n = 3388) 

   Model 1 Model 2 Wald χ2 Coeff. SE 

Student 
demographics 

       

Gender Male [R] 1 15.73 18.49 9.05   

 Female     3.731 0.879 

Indigenous 
status 

Indigenous [R] 1 4.25 4.21 5.26   

 Not indigenous     5.084 2.217 

Length of  
in-country 
residence 

Australian-born [R] 2 4.55 10.23 10.53   

 First-generation     1.475 0.624 

 Foreign-born     3.091 1.009 

Home  
language 

English [R] 1 2.85 d    

 Not English       

SES Continuous 1 3.78 6.49 6.66 0.779 0.302 

Academic 
achievement 

       

Acad. 
achievement 

Continuous 1 288.85 504.29 549.41 7.111 0.303 

Aspirations and 
perceptions 

       

Y12 plans Not plan to 
complete [R] 

2 0.43 d    

 Unsure about 
completing 

      

 Plan to complete       

Educ. 
aspirations 

No tertiary study [R] 3 41.17 42.32 41.20   

 Apprenticeship     1.333 2.269 

 University     5.312 1.856 

 Other     -1.043 2.012 

Perceptions of 
schooling 

Continuous 1 28.91 44.73 43.43 2.374 0.36 

Note: In model 3, the student-level predictors Gender and SES were fitted as random effects. 
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Table F3 Results for school-level predictors of TER 

School attribute Categories df Joint Wald χ2 Model 3  
(Final model, n = 329) 

   Model 1 Model 2 Wald χ2 Coeff. SE 

School sector Government [R] 2 10.11 10.35 10.28   

 Catholic     2.501 0.976 

 Independent     2.472 0.869 

School location Not metropolitan [R] 1 1.19 d    

 Metropolitan       

School 
demographics 

       

Size Continuous 1 12.04 13.49 13.80 0.003 0.001 

SES Continuous 1 0.22 d    

Acad. 
achievement 

Continuous 1 3.66 d    

Gender mix Co-ed [R] 2 5.65 9.53 7.54   

 All male     3.176 1.342 

 All female     1.852 1.18 

LBOTE quartile No LBOTE students 4 11.77 8.65 11.54   

 LBOTE Q1 (lowest)     2.977 1.046 

 LBOTE Q2     1.301 0.993 

 LBOTE Q3     0.384 1.078 

 LBOTE Q4 (highest)     2.886 1.154 

Resources and 
capacity 

       

Class size Large (> 20) [R] 1 1.15 d    

 Small (≤ 20)       

Student–teacher 
ratio 

Continuous 1 9.98 16.20 18.16 -0.447 0.105 

Degree of 
teacher shortage 

Continuous 1 2.79 d    

Prop. certified 
teachers 

Continuous 1 2.55 d    

Prop. highly 
qual. teachers 

Continuous 1 2.78 d    

Primary resource 
base 

Government [R] 1 0.20 d    

 Non-government       

Quality of educ. 
materials 

Continuous 1 0.02 d    

Academic 
orientation 

       

Acad. press. 
from parents 

Weak [R] 1 5.96 10.65 11.09   

 Strong     2.328 0.699 

Student 
selection criteria 

At least one prereq. 
[R] 

2 1.08 d    

 Considered       

 Not considered       

Use of streaming For some subjects 
[R] 

2 12.35 7.02 7.57   

 For no subjects     2.984 1.24 

 For all subjects     2.292 1.48 

Exposure to 
work 

For more than half 
of students [R] 

2 15.53 25.68 21.10   

 For half or less of 
students 

    4.817 1.058 

 Not offered     3.426 1.153 

Continued next page 
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School attribute Categories df Joint Wald χ2 Model 3  
(Final model, n = 329) 

   Model 1 Model 2 Wald χ2 Coeff. SE 

School autonomy        

Resp. for 
resources 

Continuous 1 1.38 d    

Resp. for 
curriculum 

Continuous 1 0.29 d    

Business 
influence on 
curr. 

No influence [R] 2 0.89 d    

 Minor influence       

 Considerable 
influence 

      

Providing for 
student needs 

       

Extracurricular 
activities 

Continuous 1 3.89 0.62    

Career guidance Counsellor-based 
[R] 

1 2.29 d    

 Teacher-based       

Perceptions of 
schooling 

Continuous 1 0.61 d    

Competition        

 Two or more 
schools [R] 

2 9.68 13.05 10.35   

 One other school     3.374 1.909 

 No other school     4.579 1.622 

-2 Log-Likelihood Null model    32897   

 Final model    27921   
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Table F4 Results for student-level predictors of university enrolment 

Student attribute Categories df Joint Wald χ2 Model 3  
(Final model, n = 5651) 

   Model 1 Model 2 Wald χ2 Coeff. SE Odds 
Ratio 

Student 
demographics 

        

Gender Male [R] 1 3.78 3.83 6.57    

 Female     0.248 0.097 1.28 

Indigenous 
status 

Indigenous [R] 1 0.13 d     

 Not indigenous        

Length of in-
country 
residence 

Australian-born [R] 2 1.46 2.76     

 First-generation        

 Foreign-born        

Home language English [R] 1 1.88 2.05     

 Not English        

SES Continuous 1 1.97 2.13     

Academic 
achievement 

        

Acad. 
achievement 

Continuous 1 37.56 43.03 44.06 0.506 0.076 1.66 

Y12 completion 
status 

Not completed [R] 1 15.89 17.11 20.11    

 Completed     1.293 0.288 3.64 

TER quartile No TER [R] 4 355.44 391.64 409.28    

 TER Q1 (lowest)     0.994 0.15 2.70 

 TER Q2     2.493 0.158 12.10 

 TER Q3     3.241 0.234 25.56 

 TER Q4 (highest)     4.348 0.329 77.32 

Aspirations and 
perceptions 

        

Educ. 
aspirations 

Other unspecified 
[R] 

3 74.58 90.89 112.97    

 No tertiary study     -0.259 0.225 0.77 

 Apprenticeship     -0.644 0.247 0.53 

 University     0.98 0.142 2.66 

Perceptions of 
schooling 

Continuous 1 13.86 9.99 13.73 0.208 0.056 1.23 
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Table F5 Results for school-level predictors of university enrolment 

School attribute Categories df Joint Wald χ2 Model 3  
(Final model, n = 352) 

   Model 1 Model 2 Wald χ2 Coeff. SE Odds 
Ratio 

School sector Government [R] 2 4.73 7.64 9.97    

 Catholic     0.505 0.161 1.66 

 Independent     0.164 0.226 1.18 

School location Not metropolitan [R] 1 2.30 1.10     

 Metropolitan        

School 
demographics 

        

Size Continuous 1 0.56 d     

SES Continuous 1 1.48 6.55 11.16 0.278 0.083 1.32 

Acad. 
achievement 

Continuous 1 1.42 d     

Gender mix Co-ed [R] 2 0.88 0.81     

 All male        

 All female        

LBOTE quartile No LBOTE students 4 12.21 13.06 42.93    

 LBOTE Q1 (lowest)     0.247 0.230 1.28 

 LBOTE Q2     0.458 0.163 1.58 

 LBOTE Q4     0.423 0.225 1.53 

 LBOTE Q4 
(highest) 

    1.117 0.173 3.06 

Resources and 
capacity 

        

Class size Large (> 20) [R] 1 0.85 d     

 Small (≤ 20)        

Student–teacher 
ratio 

Continuous 1 0.50 d     

Degree of 
teacher shortage 

Continuous 1 0.55 d     

Prop. certified 
teachers 

Continuous 1 0.30 d     

Prop. highly-
qual. teachers 

Continuous 1 0.60 d     

Primary resource 
base 

Government [R] 1 0.81 d     

 Non-government        

Quality of educ. 
materials 

Continuous 1 0.04 d     

Continued next page 
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School attribute Categories df Joint Wald χ2 Model 3  
(Final model, n = 352) 

   Model 1 Model 2 Wald χ2 Coeff. SE Odds 
Ratio 

Academic 
orientation 

        

Acad. press. 
from parents 

Weak [R] 1 0.25 d     

 Strong        

Student 
selection criteria 

At least one prereq. 
[R] 

2 3.37 2.42     

 Considered        

 Not considered        

Use of streaming For some subjects 
[R] 

2 0.70 d     

 For no subjects        

 For all subjects        

Exposure to 
work 

For more than half 
of students [R] 

2 1.61 0.32     

 For half or less of 
students 

       

 Not offered        

School autonomy         

Resp. for 
resources 

Continuous 1 0.09 d     

Resp. for 
curriculum 

Continuous 1 5.54 3.35     

Business 
influence on 
curr. 

No influence [R] 2 1.03 d     

 Minor influence        

 Considerable 
influence 

       

Providing for 
student needs 

        

Extracurricular 
activities 

Continuous 1 1.78 d     

Career guidance Counsellor-based 
[R] 

1 2.15 0.60     

 Teacher-based        

Perceptions of 
schooling 

Continuous 1 0.53 d     

Competition         

 Two or more 
schools [R] 

2 5.71 4.97 6.53    

 One other school     0.335 0.216 1.40 

 No other school     0.567 0.271 1.76 
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Appendix G: Information on the 
Logistic scale 

Figure 10 in the body of the report depicts the components of the total university enrolment effect by 

performance cluster. The challenge is that the effect for each school is measured on the logistic 

scale, whereas the probability of university enrolment is measured on a linear scale between 0 and 1. 

While units on the logistic scale can be converted probabilities (see figure G1 and the corresponding 

table G1), this conversion only applies to the total university enrolment effect, but not to its 

individual components. Thus, figure 10 was not converted into a probability scale. 

Figure G1 Conversion graph of logistic scale to linear predictor 

Table G1 Conversion table of logistic scale to linear predictor 

Linear predictor Probability of university enrolment 

-2.0 0.12 

-1.5 0.18 

-1.0 0.27 

-0.5 0.38 

0.0 0.50 

0.5 0.62 

1.0 0.73 

1.5 0.82 

2.0 0.88 

2.5 0.92 

3.0 0.95 

3.5 0.97 

4.0 0.98 
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