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1. EXECUTIVE SUMMARY 

Purpose and Scope of the Project 
The researcher has used performance data (provided by the NSW Department of Education 
and Training) from the Australian Capital Territory (ACT), New South Wales (NSW), 
Queensland (QLD), South Australia (SA) and the Northern Territory (NT) to investigate the 
relationship between SES density and student performance. In addition to SES density, 
individual and/or school-level data is available for other student background characteristics 
(both at the individual and aggregated school level) such as sex, indigenous background and 
language background together with, for some states/territories, individual level SES data. 
These variables too have been used to explain variation in performance. 
 
The objective has been to examine whether the density of students from low SES 
backgrounds within a school is a very strong predictor of average school performance even 
though the socio-economic status background of an individual student is a very poor predictor 
of performance of that student. This was the finding of a recent study in Victoria.1 However, it 
is possible that Victoria’s specific assessment tasks and its specific ways of measuring socio-
economic disadvantage account for this result. The objective has thus been to replicate the 
study in more jurisdictions than Victoria alone in order to be confident about generalising 
such results to all Australia schools.  
 
Key Results 
Results from this study indicate that: 

1. On average: 
• girls are significantly better than boys on tests of Literacy whereas boys are 

marginally better than girls on tests of Numeracy; 
• students from English speaking backgrounds do better on both Literacy and 

Numeracy than students from a language background other than English 
(LBOTE); 

• Non- Aboriginal and Torres Strait Islander students do better on both Literacy 
and Numeracy than Aboriginal and Torres Strait Islander students; and 

• students from high socio-economic backgrounds do better on both Literacy and 
Numeracy than students from low socio-economic backgrounds.  

• However, the individual characteristics of any one student (such as sex, LBOTE 
status ATSI status and, where available, SES status) explain very little of the 
variation in individual performance scores. In other words, just because a 
student is male and/or is from a language background other than English and/or 
is an Aboriginal or Torres Strait Islander and/or is from a low socio-economic 
background does not accurately predict a lower literacy performance. While, on 
average, such students are more likely to be underperforming, there will be 
many such students in the population who are performing at very high levels of 
achievement. 

                                                
1 Analysis conducted by Philip Holmes-Smith on behalf of the Victorian Department of Education and Training 
as part of their internal review of the funding methodology for the allocation of funds to Government School in 
Victoria, February 2003. 
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2. When school-level characteristics are also included as explanatory variables for 
individual performance and the performance of individual students is modelled 
hierarchically using multi-level regression analysis (i.e. students are nested within 
schools) the explanatory power is increased somewhat but one would still have to 
conclude that very little of the variation in individual performance scores is 
explained. 

3. However, when school-level characteristics such as percentage of girls in a school, 
percentage of LBOTE students in a school, percentage of ATSI students in a school 
and density of low socio-economic status students in a school are used to explain 
average school performance (rather than individual performance) we find much 
greater explanatory power. That is, while individual characteristics are poor 
predictors of individual performance, school average student characteristics are very 
strong predictors of school average performance. For example, schools with a high 
percentages of girls, a high percentage of English speaking students, a high 
percentage of Non-Aboriginal and Torres Strait Islanders and a high percentage of 
high socio-economic status families are highly likely to have a high school average 
literacy score. 

4. As such, these results replicate closely those obtained in the earlier Victorian study, 
namely, school average student characteristics (particularly socio-economic 
indicators) are very strong predictors of school average performance. While the 
magnitude of the explanatory power varied across the States and Territories, the 
order of magnitude was similar to Victoria’s secondary results in all States involved 
in this study and similar to Victoria’s primary results in two of the three States 
involved in this study. 

5. The study has also replicated across more jurisdictions the finding recently made in 
Victoria that, “like physical resources, pupils provide a resource that helps some 
schools organise their teaching and other programs in ways which raise levels of 
achievement.”2 

6. This study also conducted a percentile analysis of results. On average, schools in the 
lowest quartile with respect to SES (i.e. schools with the highest proportion of low 
SES students) have significantly more students in the lowest performance quartile 
than schools in the highest quartile with respect to SES (i.e. schools with the highest 
proportion of high SES students). Similarly schools in the highest quartile with 
respect to SES (i.e. schools with the highest proportion of high SES students) have 
significantly more students in the highest performance quartile than schools in the 
lowest quartile with respect to SES (i.e. schools with the highest proportion of low 
SES students). 

7. The first three statements above need some explanation. Why are individual-level 
performances (as described in both statements 1 & 2 above) less well explained than 
school-level performances (as described in Statement 3 above)? This is addressed in 
the next section. 

 

                                                
2 Lamb, Stephen, et al, “School Performance in Australia: results from analyses of school effectiveness.” Report 
for the Victorian Department of Premier and Cabinet. August 2004.  page x 
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Comparing student-level, multilevel and school-level regression analysis 
8. The reason why school average performance is better explained than individual 

performance (whether that individual performance is modelled as a simple regression 
as reported in Chapter 3 or as a multi-level regression as reported in Chapter 4) is 
shown by looking at Figures 1a & 1b. Figure 1a shows the regression of individual 
literacy scores on school average SES scores. It is evident that there is a great deal of 
variation within schools so even though the line of best fit shows there is a general 
trend indicating that higher average school SES scores are associated with higher 
individual Literacy scores, the predictive power of average school SES on individual 
Literacy is quite weak. In fact the line of best fit suggests that average school SES 
only explains about 6.4% of the variation in individual literacy scores. 

 
Figure 1a – Regression of Individual Literacy Scores on School Average SES scores 

Regression of Individual Literacy Score on Average School SES Score

R
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 = 0.064
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9. The reason for this weak predictive power is evident by looking at the difference 
between the within school variation compared to the between school variation. In 
Figure 1a, both average school SES and average individual Literacy have been fixed 
to zero with a standard deviation of one. Therefore it can be seen that even though 
schools with the lowest average SES scores generally have students with lower 
performance scores (i.e. below zero), there were some students with individual 
scores well above zero (in fact some students in these schools are two standard 
deviations above the state average). Similarly, even though the schools with the 
highest average SES scores have mean school Literacy scores well above zero, there 
were many students with individual scores well below zero (in fact some students in 
these schools are one and a half to two standard deviations below the state average).  

 
10. Furthermore it should be noted that, fundamentally, simple regression and multi-

level regression differ only in that for multi-level regression the students are nested 
within schools which means the aggregate line of best fit is made up of many 
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individual lines of best fit. The reason for the slight improvement in explanatory 
power using the multi-level analysis is that we introduced more explanatory variables 
(i.e. percentage of girls, percentage of LBOTE students, percentage of ATSI 
students, and for all analyses except ACT and the use of the School Card for SA, 
school average SES density). The earlier statement that: 

“there is a great deal of variation within schools so even though … there 
is a general trend indicating that higher average school SES scores are 
associated with higher individual Literacy scores, the predictive power of 
average school SES on individual Literacy is quite weak …” 

still holds true whether we are looking at results from simple regression or multi-
level regression. 

 
11. On the other hand, when the variation in individual Literacy scores is reduced by 

aggregating these up to an average school Literacy score, the predictive power of 
school average SES becomes far more powerful. This is shown in Figure 1b. 

 
Figure 1b – Regression of School Average Literacy Scores on School Average SES scores 

Regression of School Mean Literacy Score on Average School SES

R
2
 = 0.4536
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12. Figure 1b shows the relationship between school mean Literacy scores and average 

school SES. The line of best fit clearly shows a strong relationship between the two. 
That is, as average school SES increase so too does mean school literacy. In fact, for 
this data, 45.36% of the variance in mean school literacy performance is explained 
by average school SES. Clearly, for any given average school SES there are some 
schools whose mean Literacy score is above that expected and there are some 
schools whose mean Literacy score is below that expected but overall there is a 
strong relationship.  

 
13. In summary, even though we should expect to find some high performers in schools 

with a low average school SES and we should expect to find some low performers in 
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schools with a high average school SES, schools with a low average schools SES are 
far more likely to also have a low average level of Literacy performance whereas 
schools with a high average schools SES are far more likely to also have a high 
average level of Literacy performance. 

 

14. This has big implications on funding policies directed at improving learning 
outcomes. If school funding was partially based on targeting students most likely to 
required additional resources and the targeting mechanism was individual SES 
indicators, then this study suggests we would target the wrong students more often 
than not. On the other hand, if the targeting mechanism was school average SES 
indicators, then this study suggests that by funding schools with high densities of 
socio-economically disadvantaged students a large number of underperforming 
students would be targeted. 
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2. METHODOLOGY 

Research Questions 
The relationship between SES density, individual characteristics and academic outcomes can be 
modelled in different ways and this is reflected in the different analyses outlined below. The 
following analyses have been conducted: 

1. A student-level regression analysis where the explanatory variables are individual Sex, 
ATSI status, NESB status and, where available, SES modelled against the response 
variable of individual test attainment (both literacy and numeracy). 

2. Multilevel regression analysis (i.e. models that have students at level-1 and schools at 
level-2) to identify school effects above and beyond that related to individual student 
factors. Two types of models have been tested, namely: 
a. variance components analysis where any variance in student performance at the 

individual level is partitioned into that variance that is due to variations between 
students and variance that is due to variations between schools. In these models no 
explanatory variables are used. 

b. Multilevel regression analysis where the student-level variables used to explain 
variation in numeracy and literacy performance are sex of the student, Aboriginal and 
Torres Strait Islander (ATSI) status, non-English speaking background (NESB) status 
and, where available, a student-level measure of socio-economic status (SES). The 
school-level variables used to explain variation in numeracy and literacy performance 
are the percentage of female students in the school, the percentage of Aboriginal and 
Torres Strait Islander (ATSI) students in the school, the percentage of non-English 
speaking background (NESB) students in the school and the average school-level 
measure of socio-economic status (SES) 

3. A school-level means-on-means regression analysis where the explanatory variables are 
the proportion of girls, the proportion of ATSI students, the proportion of NESB students 
and average SES modelled against the response variable of average test attainment for the 
school. 

4. A percentile analysis showing: 
a. Percentage of students at school level with bottom quartile results (schools sorted into 

quartiles by their concentration of low SES students) 
b. Percentage of students at school level with top quartile results (schools sorted into 

quartiles by their concentration of low SES students) 
 
Furthermore, Socio-Economic Status is measured in different ways by different states. For example, 
in South Australia one measure of SES, collected at the individual student level, indicates whether 
or not the student’s parent(s) holds a commonwealth Health card (which, being means tested, is a 
measure of low income). In NSW, SES is based on data from the Priority Schools Funding Program 
(PSFP) survey that collects data based on percentages of sole parents, ATSI students, parent 
educational qualifications, unemployment, hrs in paid work, pensioners and occupation in each 
school's community. In Queensland, their Disadvantaged Schools Index is based on ABS SEIFA 
data aggregated up to the school level.3 Therefore, the concluding section of the report will also: 

5. Investigate the impact of the different ways of measuring SES on explaining student 
performance. For example, is specific data collected about the individual (e.g. South 
Australia parent occupation variable) a better or worse explanatory variable compared to 
data collected generally from the students’ collector districts (e.g. the Queensland SEIFA 

                                                
3  A more detailed explanation of the ACT, NSW, Queensland and South Australian SES indices is given in a later 

section. 
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data which is based not on the characteristic of an individual student but on the average 
SES of the approximately 400 households surrounding the student’s home.) 

 
Variables, Cases and Methodological Issues 
Variables  
Variables provided by each State/Territory for this study are summarised in Table 1.  
 
Table 1. Variables provided by each State/Territory 

   ACT NSW QLD SA NT 

Sex   M=Male, 
F=Female 

1=Male, 
2=Female 

M=Male, 
F=Female, 
X=missing 

1=Male, 
2=Female - 

ATSI   Y=ATSI, 
N=non-ATSI 

1=ATSI, 
2=non-ATSI, 
7=unknown 

A=Ab, T=TSI, 
B=Both, N=non-
ATSI, X=missing 

1=ATSI, 
2=non-ATSI 

Indigenous 
Non-Indigenous 

ESL/ 
NESB/ 
LBOTE 

Y=ESL, 
N=non-ESL 

0=non-NESB, 
1=NESB, 

7=unknown 

Y=NESB, 
N=non-NESB, 

X=missing 

1=LBOTE 
2=non-LBOTE 

English 
LBOTE 

NESB 
Other 
NESB - - - 

TR=Temp Resid, 
P1=Perm Resid 1, 
P2=Perm Resid 2, 
P3=Perm Resid 3, 
A=ATSI Language 

- 

General 
SES 

SEIFA score 
(Higher values 
represent less 
disadvantage) 

- - - - 

SES 

Income - - - 
SchCarda 

(Y=SchCard, 
N=non SchCard) 

- 

Numeracy 
Acheive   

Numeracy Numeracy Number, Space 
& Data and, for 

2004 only, 
Numeracy 

- 

Numeracy 

Student 
Level 

Literacy 
Acheive   

Reading and 
Writing 

Literacy Reading and 
Writing 

Reading and 
Spelling 

Reading 

General 
SES - 

Percentile 
ranking of school 

SESb (Higher 
values represent 
greater school 

average 
disadvantage) 

Disadvantaged 
Schools Index – 

DSI (Higher 
values represent 

less school 
average 

disadvantage) 

-  

Economic - - - 

SEIFA (Eco) 
scores (Higher 

values represent 
less school 

average 
economic 

disadvantage) 

 
School 
Level SES 

Education - - - 

SEIFA (Edu) 
scores (Higher 

values represent 
higher school 
average family 

education) 

 

a. School Card is an indicator of low family income 

b. Based on percentages of sole parents, ATSI students, parent educational qualifications, unemployment, Hrs in paid work, 
pensioners and occupation in each school's community. 

Other Notes:  
South Australia also provided Country of Birth and Language Spoken data. The data was nominal categorical data so it was not 
used in the regression analysis. 

Queensland also provided Statistical Local Area (SLA), National Zone and Other location data. The data was nominal categorical 
data so it was not used in the regression analysis. 
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As shown in Table 1, each State/Territory provided their variables in different formats. (For 
example, some States/Territories provided the variable “Sex/Gender” coded as “M” for males and 
“F” for females; others provided “Sex/Gender” coded as “1” for males and “2” for females.) 
Therefore, the first task was to recode all data into a consistent format and into a format that could 
be used in regressional analysis. The recoded and computed variables used in this study are shown 
in Table 2. 
 
 
Table 2. Recoded variables used in the study 

Level 
Variable 
Type 

Variable 
Name State/Territory Details 

Sex/Gender Sex All except NT 0 = Male, 1 = Female, 9 = missing 
ATSI ATSI All 0 = ATSI, 1 = non-ATSI, 9 = missing 
NESB NESB All 0 = NESB, 1 = non-NESB, 9 = missing 

SEIFA ACT Higher values represent less disadvantage SES 
SchCard SA 0 = SchCard, 1 = non-SchCard, 9 = missing 

ACT, NT & 
NSW 

The single Numeracy score provided was used Numeracy 

Qld The single Numeracy score provided for 2004 was used 
but for 2002 & 2003 numeracy was computed by 
averaging the number, space and data scores provided 

Numeracy 

- SA No Numeracy data provided 
ACT & Qld Literacy was computed by averaging the provided 

Reading and Writing scores 
Literacy 

NSW The single Literacy score provided was used 

Student 
Level 

Literacy 

Reading SA & NT Reading and Spelling scores only were provided for SA 
and Reading only for NT so Reading only was used as the 
Literacy score 

Sex/Gender Sex_pgt All except NT Sex_pgt was computed by calculating the percentage of 
girls in each school 

ATSI ATSI_plt All ATSI_plt was computed by calculating the percentage of 
ATSI students in each school 

NESB NESB_plt All NESB_plt was computed by calculating the percentage of 
NESB students in each school 

SEIFA_mn ACT SEIFA_mn was computed by calculating the mean of the 
above individual SEIFA scores for each school. (Higher 
values represent less school average disadvantage) 

SES NSW The school level SES variable provided was used. It is a 
percentile ranking score where higher values represent 
greater school average disadvantage 

DSI Qld The school level Disadvantaged Schools Index (DSI) 
provided was used. (Higher values represent less school 
average disadvantage) 

Eco The provided school level SEIFA index based on 
economic factors was used. (Higher values represent less 
school average economic disadvantage) 

Edu The provided school level SEIFA index based on 
educational factors was used. (Higher values represent 
higher school average family education) 

SES 

SchCd_plt 

SA 

SchCd_plt was computed by calculating the percentage of 
students on a School Card in each school 

Num_mn ACT, NSW, 
NT, Qld 

Num_mn was computed by calculating the mean of the 
above individual numeracy scores for each school. 

Numeracy 

- SA No Numeracy data provided 
Literacy Lit_mn ACT, NSW, 

Qld 
Lit_mn was computed by calculating the mean of the 
above individual Literacy scores for each school. 

School 
Level 

  Read_mn SA & NT Read_mn was computed by calculating the mean of the 
above individual Reading scores for each school. 
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At the student level, computation of the performance data requires discussion. One of the 
features of Holmes-Smith’s earlier Victorian analysis was that rather than using one strand, 
say “Reading” or “Number”, all strands were combined to give an overall English/Literacy 
and Mathematics/Numeracy score. Holmes-Smith found that performance in any one strand 
was not always indicative of overall performance with fluctuations amongst strands within a 
Key Learning Area (KLA) varying widely from any one strand to another (particularly for 
small schools). By averaging over all strands within a KLA these fluctuations were 
diminished giving a better overall assessment of a school’s typical performance. For this 
reason, where available, data for this project included data across the Reading and Writing 
strands in English/Literacy4 and across Number, Measurement, Data and Space in 
Mathematics/ Numeracy.  
 
At the school level, computation of the school contextual data requires discussion. Individual 
sex, ATSI status and NESB status were provided at the student level together with a school 
identifier. Therefore these data could be aggregated up to the school level. Using the school 
identifier as the break variable, the percentage of females, the percentage of ATSI students 
and the percentage of NESB students in each school was computed. Similarly, the individual 
School Card status (for SA schools) was aggregated up to represent the percentage of students 
on a School Card for each school and the individual SEIFA index (for ACT students) was 
aggregated up as a mean school SEIFA index. 
 
Cases 
All States/Territories provided 2002, 2003 & 2004 data. In addition, NSW provided data for 
2001. All States/Territories provided data for Yrs 3, 5 & 7 students in each of the years 
although there were insufficient South Australian Yr7 students in 2002 to be used reliably. 
Additionally, ACT provided Yr 9 data and NSW provided Yr 8 ELLA (Literacy) data. Three 
of the four States/Territories provided both Literacy and Numeracy data. South Australia 
provided data for Literacy only. 
 
Methodological Issues 
Missing data is always a dilemma. In this study, missingness was less of a problem than in 
most studies. The number of students that had missingness on one or more of the variables 
typically represented about five percent or less of the total number of cases. In such a 
circumstance, it is generally recommended that listwise deletion is appropriate. For this 
reason any student that had one or more variables with missing data was deleted from the 
study. In addition, the Northern Territory data sets for 2003 contained a number of students 
with out of range values on the Numeracy and/or Reading Logit Scores. Therefore, all Logit 
Score values of 99.00 and/or values less than -8.00 were treated as missing and these students 
were deleted. 
 
One of the features of Holmes-Smith’s earlier Victorian analysis was the way small school 
data was treated. Holmes-Smith found that school level performance fluctuated widely from 
any one year to another (particularly for small schools). It was not uncommon for some very 
small schools to be in the bottom tenth percentile (in terms of average school performance) in 
one year yet be in the top tenth percentile (in terms of average school performance) in the next 
year.5 For this reason Holmes-Smith deleted from his analysis any school that had fewer than 
                                                
4  Spelling is not used given the problems of uniformity amongst states. 
5  A school of, say, four students could have one student scoring at a very low level in one year thus giving the 

school a very low school average. The next year that low performing student could leave bringing the 
school’s average outcome up to about state average. Worse, if that low performing student was replaced by a 
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five students. Similarly, data from students in schools with fewer than five students were 
excluded from this study. Table 3 shows the total number of students and schools from each 
State/Territory having listwise deleted any student with one or more missing variables and 
then deleting any students in schools with fewer than five students. 
 
 
Table 3. Number of students and schools used in the analyses for this study  

  ACT NSW QLD SA NTa 

  Students Schools Students Schools Students Schools Students Schools Students Schools 

Yr 3 - - 32,548 901 - - - - - - 

Yr 5 - - 32,611 888 - - - - - - 

Yr 7 Num 26,614 274 

Yr 7 Lit 
- - 

27,383 273 
- - - - - - 

2001 

Yr 8 Lit - - 26,553 271 - - - - - - 

Yr 3 2,512 66 32,633 912 36,942 840 9,129 375 2097 
1617 

80 
52 

Yr 5 2,546 66 32,346 910 37,498 833 9,518 374 2031 
1753 

79 
53 

Yr 7 Num  27,240 267 

Yr 7 Lit 
2,101 17 

27,851 267 
34,778 800 Insufficient Insufficient 1818 

1634 
69 
56 

Yr 8 Lit - - 26,551 270 - - - - - - 

2002 

Yr 9 1,936 17 - - - - - - - - 

Yr 3 2,608 66 31,559 893 37,306 857 11,862 393 2057 
1810 

80 
74 

Yr 5 2,520 66 31,918 884 37,445 845 11,699 400 2063 
1876 

79 
67 

Yr 7 Num  26,790 266 

Yr 7 Lit 
2,119 17 

27,804 265 
36,970 839 7,945 344 1866 

1741 
72 
61 

Yr 8 Lit - - 26,319 262 - - - - - - 

2003 

Yr 9 1,928 17 - - - - - - - - 

Yr 3 2,269 66 30,573 877 37,233 855 11,481 391 2058 
1953 

86 
77 

Yr 5 2,306 67 32,049 886 38,225 849 11,766 392 2075 
1991 

79 
75 

Yr 7 Num  26,461 263 

Yr 7 Lit 
1,816 17 

27,168 264 
37,992 838 11,811 387 1831 

1766 
69 
66 

Yr 8 Lit - - 25,977 262 - - - - - - 

2004 

Yr 9 1,869 18 - - - - - - - - 

 
a First number represents the number of students (or schools) in the Numeracy data set; the second number represents the 

number of students (or schools) in the Reading data set 

                                                                                                                                                   
student performing at a very high level then the school average may appear as one of the higher school 
averages in the state (i.e. bottom 10th percentile one year, top 10th percentile the next). 
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3. STUDENT LEVEL ANALYSIS 

Overview 
Analysis in this chapter investigates, using regression analysis, the impact of various student-
level variables on individual-level performance in both numeracy and literacy. The student-
level variables used to explain variation in numeracy and literacy performance were sex of the 
student, Aboriginal and Torres Strait Islander (ATSI) status, non-English speaking 
background (NESB) status and, where available, a student-level measure of socio-economic 
status (SES).  
 
The regression method used was stepwise regression so only those explanatory variables that 
made a significant contribution in explaining variation in the dependent variable are included 
in the final model. An example of one such result is shown in Table 4 below. Each result 
includes two sub-tables. The first, Model Summary, shows the variation explained at each step 
of the stepwise regression. The second, Coefficients, shows the size of the contribution each 
explanatory variable makes in explaining variation in the dependent variable at each step of 
the stepwise regression.  
 
Table 4. Example of the regression results 

Model Summary     

Model R 
R 

Square Adjusted R Square Std. Error of the Estimate     
1 0.168 0.028 0.0282 106.542534     
2 0.194 0.037 0.0367 106.055969     

              
Coefficients 

Unstandardized Coefficients Standardized Coefficients 

Model   B Std. Error Beta t Sig. 
(Constant) 202.889 40.014   5.070 0.000 1 

SES 0.311 0.036 0.1680 8.536 0.000 
(Constant) 136.933 42.038   3.257 0.001 
SES 0.305 0.036 0.1645 8.395 0.000 

2 

ATSI 74.397 15.160 0.0962 4.908 0.000 

              
 
The two sub-tables above need to be read in conjunction as follows: 

• Model 1 in the Coefficients table (Step 1 in the stepwise regression) shows the first 
(and hence the strongest) predictor of performance was SES. The standardised 
coefficient for SES of 0.1680 suggests that there is a mild positive correlation between 
SES and performance. Because higher values of this SES variable represent higher 
values of socio-economic status this result suggest that the higher the socio-economic 
status of the student, the higher their performance. This relationship is shown 
graphically in Figure 2. The line of best fit drawn in this figure shows that, on average, 
as SES increases performance increases. More precisely, the equation (y = 0.1680x) 
shows that on average, for each unit increase in SES, performance only increases 
about 0.1680 units.  
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Figure 2. Regression of Literacy Performance on SES level 

 
 However, not all high SES students perform well and not all low SES students 

perform poorly. Two examples of this are shown in Figure 2. In fact there are many 
examples where high SES students are performing below the mean level of 
performance and low SES students are performing above the mean level of 
performance. Therefore, although the line of best fit shows that, on average, 
performance increases as SES increases, SES is not a very strong predictor of 
individual performance. A measure of the strength of the predictive power of SES on 
performance can be obtained by squaring the regression coefficient (0.16802 = 
0.0282). This is shown in the Model Summary table which, for Model 1, shows an 
Adjusted R Square of 0.0282. This implies that only 2.82% of the variation in 
performance is explained by the variable SES. 

• The next variable to enter the regression analysis was ATSI (see Model 2 in the 
Coefficients table). The standardised coefficient for ATSI of 0.0962 suggests that there 
is a very mild positive correlation between ATSI status and performance. Because 
ATSI is coded as 0 = ATSI and 1 = non-ATSI this means non-ATSI students perform 
better than ATSI students. Model 2 in the Model Summary table shows an Adjusted R 
Square of 0.0367 which implies that 3.67% of the variation in performance is 
explained by the two variables SES and ATSI status. That is, the inclusion of SES and 
ATSI together explains an additional 0.85% of the variance in performance above that 
of SES alone. 

• Note that, typically, as each new explanatory variable enters the regression the 
contribution of the variables already in the model diminishes slightly. For example, in 
the above result, the standardised coefficient for SES when it first entered the 
regression was 0.1680 but when ATSI entered the model the standardised coefficient 
for SES reduced to 0.1645. This occurs if there is some joint covariation between the 
explanatory variables. The reduced standardised coefficient represents the unique 
contribution each explanatory variable makes in explaining the variation in 
performance. This is best explained by looking at Figure 3a, 3b and 3c.  

However, this student has a low 
SES score (2.8 units below the 
mean) but has performed quite 
well (1.75 units above the mean. 

Similarly, this student has a high 
SES score (1.4 units above the 
mean) but has performed poorly 
(2.0 units below the mean. 

P 
E 
R 
F 
O 
R 
M 
A 
N 
C 
E 

The line of best fit shows that, on 
average, as SES increases, performance 
increases. More precisely, for every unit 
increase in SES, performance increases 
0.1680 units (y = 0.1680x) 
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Figure 3a. Regression of Numeracy on SES 

 
Imagine the circle “Numeracy Performance” represents all the variation in student 
Numeracy results and the circle “SES” represents all the variation in the socio-economic 
status of students. There was a small correlation between SES and Numeracy (0.168) so 
the yellow intersection between the two (see Figure 3a) represents that variation in 
Numeracy that is explained by SES. With a standardised regression coefficient of 0.168, 
this suggests that SES explains 2.82% of the variation in Numeracy (0.1682 = 0.0282 or 
2.82%). 
 
• Similarly, there is a very small correlation between Numeracy and ATSI status so the 

green intersection between the two shown in Figure 3b represents that variation in 
Numeracy that is explained by ATSI. With a standardised regression coefficient of 
0.1021, this suggests that ATSI explains 1.04% of the variation in Numeracy (0.10212 
= 0.0104 or 1.04%). 

 
Figure 3b. Regression of Numeracy on ATSI 

 
• However, if SES and ATSI are used jointly as explanatory variables in the regression 

of Numeracy on SES and ATSI status it is incorrect to think that the combined 
explanatory power is the addition of the explanatory power of Numeracy on SES plus 
the explanatory power of Numeracy on ATSI. That is, it is incorrect to think that SES 
and ATSI together will explain 3.86% of the variation in Numeracy (2.82% + 1.04%). 
This is because there is some joint covariation between SES and ATSI status as shown 
by the red intersection in Figure 3c. 

 
Figure 3c. Regression of Numeracy on SES and ATSI 

 
• Table 4 showed that when SES and ATSI are both used to explain variation in 

Numeracy the total variance explained was 3.67%. This is 0.19% less than the 3.86% 
obtained if the two unique explanatory components are added (2.82% for SES + 

Numeracy Performance 

SES ATSI status 

Numeracy Performance 

SES 

Numeracy Performance 

ATSI status 
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1.04% for ATSI = 3.86%). As Figure 3c shows, it is incorrect to sum the two unique 
components because the covariation between SES and ATSI (shown in red) would be 
counted twice. Instead, the total variation explained by SES and ATSI is the unique 
(yellow) contribution of SES (0.16452 = 0.0271 or 2.71%) plus the unique (green) 
contribution of ATSI (0.09622 = 0.0093 or 0.93%) plus the covariation (red) 
contribution of SES and ATSI that jointly explains variation in Numeracy. 

 
Summary of all State Results 
It appears that the results for the Northern Territory are significantly different to the other four 
States and Territories due to probable problems in the NT data. Therefore the generalisations 
below are confined to ACT, NSW, QLD and SA. Across the four States and Territories, some 
general patterns emerge. The following points summarise these patterns: 

• Apart from one aberrant result, results across 78 different samples of individual level 
data suggest that Sex ATSI, NESB and SES (measured at the individual level) explain 
less than 10% of the variation in individual Numeracy and Literacy performance.  

• Furthermore, Sex ATSI, NESB and SES explain more variation in Literacy performance 
than Numeracy performance. Typically only about 2% - 5% of the variation in 
Numeracy performance is explained by these variables whereas, typically, about 4% - 
9% of the variation in Literacy performance is explained. 

• Generally, the explanatory power of Sex, ATSI, NESB and SES increases slightly with 
Year Level. For Numeracy this trend is less obvious; the variance explained in Year 3 
is in the range of 2% - 6%; the variance explained in Year 5 is in the range of 3% - 
6%; the variance explained in Year 7 is in the range of 4% - 6%. For Literacy the trend 
is more pronounced; the variance explained in Year 3 is in the range of 4% - 6%; the 
variance explained in Year 5 is in the range of 5% - 8%; the variance explained in 
Year 7 is in the range of 6% - 9%. 

• Although the effect is very mild, boys do better on Numeracy than girls. Conversely, 
girls do better on Literacy than boys. The effect of girls performing better than boys in 
Literacy is much stronger than the very mild effect of boys out-performing girls in 
Numeracy. 

• Although the explanatory power is quite weak, non-ATSI students do better on both 
Numeracy and Literacy than ATSI students. One of the compounding factors resulting 
in this weak effect is the very small number of ATSI students. 

• NESB status has less effect with respect to Numeracy performance than Literacy 
performance and both very weak effects suggest that non-NESB students perform 
better than NESB students.  

• In the two States/Territories that measured SES at the individual level, the standardised 
coefficients for SES show that there is a mild correlation between SES and both 
Numeracy and Literacy performance. Because higher values of these SES variables 
represent higher values of socio-economic status these results suggest that the higher 
the socio-economic status of the student, the higher their performance. 

 
The weak explanatory power of these models and the small size of these very mild effects 
may, at first glance, seem at odds with some “conventional wisdoms” derived from straight 
mean comparisons. For example, Table 5 shows, for Literacy performance, a straight mean 
comparison for boys vs. girls, ATSI vs. non-ATSI students, NESB vs. non-NESB students 
and low SES vs. high SES students derived from an example data set. 
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Table 5. Mean literacy performance comparisons derived from an example data set 

 
 Mean 

Std. 
Deviation 

All Students 50.00 10.00 

Males 47.91 10.26 Sex 
Females 51.97 9.34 

ATSI 42.05 9.67 ATSI 
non-ATSI 50.16 9.94 

NESB 48.37 9.29 NESB 
non-NESB 50.18 10.06 

Low SES 48.47 10.12 SES 
High SES 51.41 9.67 

 
These results show a state mean across all students of 50.00 with a standard deviation of 
10.00. It can be seen that girls (mean = 51.97, std. dev. = 9.34) slightly outperform boys 
(mean = 47.91, std. dev. = 10.26). The boys are just over four units (4.06) below the girls 
mean which is small compared to the population standard deviation of 10.00. In other words, 
although girls, on average, do better than boys, there is great variation in both girl's and boy's 
literacy performance with many girls and boys being represented in both the top and bottom 
echelons of literacy performance. Because not all girls do better than all boys, rather girls do 
only slightly better than boys there is only a weak regression coefficient for literacy 
performance on sex (i.e. sex of the student only accounts for about 4.12% of the variation in 
literacy performance). This is shown in Figure 4. 
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Figure 4. Distribution of Literacy scores for boys and girls 

 
ATSI students (mean = 42.05, std. dev. = 9.67) do considerably worse than non-ATSI 
students (mean = 50.16, std. dev. = 9.94). The difference between the ATSI mean and the 
non-ATSI mean is just over eight units (8.11) which, although large, is smaller than the 
population standard deviation of 10.00. In fact, with a standard deviation of 9.67, it is clear 
that there are a significant proportion of ATSI students performing above the state mean. In 
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other words, although ATSI students, on average, perform at a much lower level than non-
ATSI students, there is great variation in both ATSI and non-ATSI literacy performance with 
many ATSI and non-ATSI students being represented in both the top and bottom echelons of 
literacy performance. (In fact the worst performing students are non-ATSI students.)  Because 
not all non-ATSI students do better than all ATSI students there is only a weak regression 
coefficient for literacy performance on ATSI status. (i.e. ATSI status of the student only 
accounts for about 1.28% of the variation in literacy performance). This is shown in Figure 5. 
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Figure 5. Distribution of Literacy scores for ATSI and non-ATSI students 

 
Non-NESB students (mean = 50.18, std. dev. = 10.06) slightly outperform NESB students 
(mean = 48.37, std. dev. = 9.29). The difference between the NESB mean and the state mean 
is less than two units (1.81) which is very small compared to the population standard 
deviation of 10.00. In other words, although non-NESB students, on average, do marginally 
better than NESB students, there is great variation in both non-NESB and NESB literacy 
performance with many non-NESB and NESB students being represented in both the top and 
bottom echelons of literacy performance. Because not all non-NESB students do better than 
all NESB students, there is only a weak regression coefficient for literacy performance on 
NESB status. (i.e. NESB status of the student only accounts for about 0.29% of the variation 
in literacy performance). This is shown in Figure 6. 
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Figure 6. Distribution of Literacy scores for NESB and non-NESB students 

 
Low SES students (mean = 48.47, std. dev. = 10.12) do somewhat worse than high SES 
students (mean = 51.41, std. dev. = 9.68). The difference between the low SES mean and the 
state mean is under three units (2.94) which is very small compared to the population standard 
deviation of 10.00. However, with a standard deviation of 10.12 for low SES students, it is 
clear that there are a significant proportion of low SES students performing above the state 
mean. In other words, although low SES students, on average, perform at a somewhat lower 
level than high SES students, there is great variation in both low and high SES student’s 
literacy performance with many low SES and high SES students being represented in both the 
top and bottom echelons of literacy performance. Because not all high SES students do better 
than all low SES students, there is only a weak regression coefficient for literacy performance 
on SES status. (i.e. SES status of the student only accounts for about 2.16% of the variation in 
literacy performance). This is shown in Figure 7. 
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Figure 7. Distribution of Literacy scores for Low vs. High SES students 
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In summary, we must conclude that even if a student is male and/or is an Aboriginal or Torres 
Strait Islander and/or is from a non-English speaking background and/or is from a low socio-
economic background we cannot accurately predict a lower performance on Numeracy or 
Literacy outcomes. While, on average, such students are more likely to be underperforming in 
Numeracy and Literacy, there will be many such students in the population who are 
performing at very high levels of achievement in both Numeracy and Literacy. 
 
The Northern Territory, however, is different. Table 6 below compares the Numeracy means 
for ATSI vs. non ATSI students and NESB vs. ESB students. 
 
Table 6. Mean Numeracy performance comparisons derived from one example data set 

 
 

Mean 
(logits)  

Std. 
Deviation 

All Students 1.29 1.50 

ATSI -0.02 1.44 ATSI 
non-ATSI 1.91 1.05 

NESB -0.06 1.61 NESB 
non-NESB 1.76 1.13 

 
ATSI students (mean = -0.02, std. dev. = 1.44) do considerably worse than non-ATSI students 
(mean = 1.91, std. dev. = 1.05). The difference between the ATSI mean and the non-ATSI 
mean is nearly two logits (1.93) so even ATSI students one standard deviation above the 
ATSI mean (1.44 logits) are still performing below the non-ATSI mean. This pattern differs 
significantly from the other States and Territories where there were many ATSI students 
above the non-ATSI mean. Because many more non-ATSI students in NT do better than 
ATSI students there is a strong regression coefficient for numeracy performance on ATSI 
status. This is shown in Figure 8. (In NT, ATSI status of the student accounts for 36.76% of 
the variation in numeracy performance).  
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Figure 8. Distribution of Numeracy scores for ATSI vs. non-ATSI students 
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Similarly, NESB students (mean = -0.06, std. dev. = 1.61) do considerably worse than non- 
NESB students (mean = 1.76, std. dev. = 1.13). The difference between the NESB mean and 
the non- NESB mean is nearly two logits (1.82) so even NESB students one standard 
deviation above the NESB mean (1.61 logits) are still performing below the non- NESB 
mean. This pattern differs significantly from the other States and Territories where there were 
many NESB students above the non- NESB mean. Because many more non-NESB students in 
NT do better than NESB students there is a strong regression coefficient for numeracy 
performance on NESB status. This is shown in Figure 9. (In NT, NESB status of the student 
accounts for 28.2% of the variation in numeracy performance). 
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Figure 9. Distribution of Numeracy scores for NESB vs. non-NESB students 
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4. MULTILEVEL ANALYSIS 

Overview 
Analysis in this chapter investigates, using multilevel regression analysis, the impact of both 
student-level variables and school-level variables on individual-level performance in both 
numeracy and literacy. Two types of analysis are conducted in this chapter, namely: 

a. Variance Components modelling where any variance in student performance at the 
individual level is partitioned into that variance that is due to variations between 
students and variance that is due to variations between schools. In these models no 
explanatory variables are used. 

b. Random Intercept modelling where the student-level variables used to explain 
variation in numeracy and literacy performance were sex of the student, Aboriginal 
and Torres Strait Islander (ATSI) status, non-English speaking background (NESB) 
status and, where available, a student-level measure of socio-economic status (SES). 
The school-level variables used to explain variation in numeracy and literacy 
performance were the percentage of female student in the school, the percentage of 
Aboriginal and Torres Strait Islander (ATSI) students in the school, the percentage of 
non-English speaking background (NESB) students in the school and the average 
school-level measure of socio-economic status (SES). 

 
 
Variance Components Modeling 
Performance outcomes vary greatly amongst students. However, we know from previous 
research that students within any one school are usually more alike, in terms of the 
performance, than students across different schools. The degree to which students in any one 
school are more alike than students across different schools is measured by a statistic called 
the intra-class correlation. If we acknowledge that some of the variation amongst different 
students’ results is due to differences in the students themselves and some of the variation 
amongst different students’ results is due to the schools the students are in, then the intra-class 
correlation expresses the proportion of the total student level variance in performance that is 
due to the school they are attending.  
 
This is best illustrated by looking at Figure 10 which shows the distribution of individual 
student Literacy scores within each school plotted against the average literacy score for each 
school.  
 
Figure 10 demonstrates that some of the variation in scores is due to the school a student is 
attending (i.e. students in schools with a low average have fewer students at high individual 
scores whereas students in schools with a high average have more students at high individual 
scores). However, most of the variation in Literacy scores is due to differences between the 
students themselves (i.e. within each school there is large variation in Literacy scores with 
some students in each school obtaining low scores whereas other students in each school 
obtain high scores. 
 
To reiterate, variance component modeling is used to partition the total variance in individual 
performance into that due to the school the student is attending and that due to differences in 
students themselves. This partitioning is expressed as an intra-class correlation statistic which 
describes the percentage of the total variation that is due to the school a student attends. 
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Variance Component Model
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Figure 10. Distribution of Individual scores within each school by school average 

 
The tables of results show the total variance in student-level performance (Total) partitioned 
into that variance due to differences amongst students (Level 1) and that variance due to the 
school students are in (Level 2). The intra-class correlation (Intra class) is simply the 
proportion of total variance due to the school (i.e. Level 2 or school-level variance divided by 
the total variance). As an example, look at the Yr 3 2002 Numeracy results in Table 7.  
 
Table 7 

Numeracy Literacy Year 
Level Year Level 2 Level 1 Total Intra Class Level 2 Level 1 Total Intra Class 
Yr 3 2002 1,089.3 10,563.5 11,652.8 0.093 2,256.5 19,353.1 21,609.6 0.104 

 
 
Total variance in Numeracy scores was 11,652.8. Of this total variance, 1,089.3 units of 
variance were due to the school students were in and 10,563.5 units of variance were due to 
differences amongst students themselves. The intra-class correlation is computed by dividing 
the school-level variance (1,089.3) by the total variance (11,652.8) giving an intra-class 
correlation of 0.093. This suggests that 9.3% of the total variance in student numeracy 
performance is due to the schools students are attending; the remaining 90.7% of the total 
variance is due to differences amongst the students themselves.  
 
Typically, an intra-class correlation less than 0.10 (i.e. less than 10% of the total variance is 
due to variance amongst schools) suggests that the school level effects are minimal and the 
data need not be treated as hierarchical data. On the other hand, an intra-class correlation 
greater than .010 suggests that some of the total variance is amongst school variance and the 
correct regression analysis procedure would be to model the data as a multi-level regression 
analysis where the total variance in the dependent variable is modelled as a function of both 
variation between schools and variation between students. 
 

This school had the highest 
average school mean (just 
over 58) 

This student had the lowest score 
in this school (just under 40)  

This student had the highest score 
in this school (just under 80) 

This school had the second lowest 
average school mean (just over 42) 
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 Summary 
Because of smaller numbers in NT and because of the problems described earlier with some 
of the NT data, multi-level analysis has not been conducted. The intra-class correlations 
across the remaining four jurisdictions suggest that there are greater between school 
differences in Queensland and South Australia (typically in the middle to high ‘teens) than for 
ACT and New South Wales (typically either below 0.10 or in the low ‘teens). One possible 
reason for the lower intra-class correlations in ACT and NSW is the attenuated nature of their 
data.  
 
The schools from which the NSW data was obtained were only those schools that volunteered 
to participate in that states Priority Schools Funding Programs Survey. Information provided 
by NSW Dept of Education & Training officers suggests that perhaps only about three 
quarters of the state’s schools participated in the survey and those who do not participate 
choose not to because the socio-economic status of their students is typically at such a higher 
level than that compared to the state overall that it is unlikely that these schools would receive 
priority funding through the program. In other words, the lack of variation amongst schools in 
the NSW data relative to QLD and SA is due to the self selective nature of those schools that 
make up the NSW data set used in this research. 
 
ACT data is attenuated for a different reason. Canberra residents (and consequently, the 
majority of the ACT) are to some degree a self selected population. Australian Bureau of 
Statistics figures confirm that the average socio-economic status of ACT residence is much 
higher than any other State or Territory and there is less variation amongst collector districts 
in the ACT compared to other States and Territories. Furthermore international testing 
programs such as TIMS and PISA confirm that student outcome results for ACT are higher 
than other States and Territories and that the variation between the highest and lowest 
performers is less than any other State or Territory. 
 
The other important consideration to remember in looking at these intra-class correlations is 
that the second-order level of analysis is school level data rather than class level data within 
schools. Because many schools have multiple classes at each Year Level, aggregating student 
level results up to the schools level hides some of the variation in student level results due to 
the class the students are in. For example one hypothetical school could have three teachers 
teaching Year 3 students. The first teacher may be an exemplary teacher who, owing to their 
exemplary skills could get far more out of the students than could normally be expected; the 
second teacher may be a competent teacher and, owing to the competence of the teaching, the 
students may perform at or slightly above there capability; the third teacher may be a recent 
graduate who is still honing their skills as a teacher and consequently may not get the full 
capabilities out of the students. Although there is variation amongst student results in this 
school which is partly due to the class the students are in, this variation is lost when all 
student results for the school are aggregated up to the school level only. 
 
Random Intercept Models 
Analysis in this section investigates, using multi level regression analysis, the impact of 
various student-level and school-level variables on individual-level performance in both 
numeracy and literacy. The student-level variables used to explain variation in numeracy and 
literacy performance were sex of the student, Aboriginal and Torres Strait Islander (ATSI) 
status, non-English speaking background (NESB) status and, where available, a student-level 
measure of socio-economic status (SES). The school-level variables used to explain variation 
in numeracy and literacy performance were the percentage of girls in each school, the 
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percentage of Aboriginal and Torres Strait Islander (ATSI) students in each school, the 
percentage of non-English speaking background (NESB) students in each school and a 
number of different school-level measure of socio-economic status (SES).  
 
For the ACT, the SES measure was the school mean of the individual student SEIFA indices 
for each student in the study. For NSW, the SES measure was a school’s percentile ranking of 
relative socio-economic disadvantage based on a range of socio-economic indicators 
measured at the student level where higher values represent greater school average 
disadvantage. For QLD, the SES measure was the Disadvantage Schools Index (based on 
SEIFA indices) where higher values represent less school average disadvantage. For SA, three 
SES measure were used. The first was the percentage of students in each school on a School 
Card. The other two were school-based SEIFA indices; one based on economic indicators; the 
other based on family education levels. Higher values of the SEIFA (Eco) and SEIFA (edu) 
represent high levels of economic advantage and higher levels of family education 
respectively. 
 
The multi-level regression method used was a random intercepts model. This means that 
rather than have one regression line representing every student in the sample, each school had 
its own slope (although all slopes were treated as equal). With equal slopes but random 
intercepts the only differences amongst schools is that they have different school mean 
performances (i.e. different intercepts). This is shown in Figures 11a & 11b. Figure 11a treats 
the data from five schools as if all scores came from a random sample of students. The line of 
best fit shows that, on average, as SES increases, performance increases. More precisely, for 
every unit increase in SES, performance increases one unit with a starting intercept of 10. 

Random Intercepts Model

y = 10 + 1.0x
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Figure 11a. Regression of Performance on SES (Data are treated as a single sample) 

 
Figure 11b shows the same data more correctly as five separate regression lines – one line for 
each school. The regression line for each school has the same slope but School 1 had an 
overall lower mean student performance than the other schools followed by School 2, 
School 3, School 4 and then School 5 with the highest mean student performance. 

The line of best fit shows that, on 
average, as SES increases, performance 
increases. More precisely, for every unit 
increase in SES, performance increases 
one unit with a starting intercept of 10.  
(y = 10 + 1.0x) 
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Random Intercepts Model
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Figure 11b. Regression of Performance on SES (Data are treated as five schools) 

 
Figure 11a shows that the overall (grand) intercept was at 10 but Figure 11b shows that each 
school had its own intercept that varied around this grand intercept. Therefore some of the 
variance in Student performance is due to the school the student attends. 
 
Summary 
Analysis was not conducted on NT data due to the problems in NT data described earlier. 
Across the four other States and Territories, some general patterns emerge. The following 
points summarise these patterns: 

• Generally, the multi-level models explain about twice the amount variance in student 
performance compared to the student level models discussed in Chapter 2.  

• The percentage of girls in a school had no impact in explaining variation in either 
numeracy or literacy performance. 

• The percentage of ATSI students in a school has a small negative impact in explaining 
variation in both numeracy and literacy performance. That is, the higher the 
percentage of ATSI students in a school, the lower the individual performance. 

• The percentage of NESB students in a school had minimal impact in explaining 
variation in either numeracy or literacy performance. 

• Higher values for the mean school-level measures of socio-economic advantage were 
associated with higher performance in numeracy and literacy.  

• Despite the above findings one would have to conclude that although the addition of 
some school-level explanatory variables has doubled the explanatory power of the 
models, total variance explained is still relatively low. Typically about 5% - 15% of 
the variation in numeracy performance is explained and between 8% - 18% of the 
variation in literacy performance is explained. 
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5. SCHOOL LEVEL ANALYSIS 

Overview 
Analysis in this chapter investigates, using regression analysis, the impact of various School-
level variables on average school-level performance in both numeracy and literacy. The 
school-level variables used to explain variation in numeracy and literacy performance were 
percentage of girls in each school, percentage of Aboriginal and Torres Strait Islander 
(ATSI) students in each school, the percentage of non-English speaking background (NESB) 
students in each school and, a school-level measure of socio-economic status (SES).  
 
The regression method used was stepwise regression so only those explanatory variables that 
made a significant contribution in explaining variation in the dependent variable are included 
in the final model. An example of one set of regression results is shown in Table 8 below. 
Each result includes two sub-tables. The first, Model Summary, shows the variation explained 
at each step of the stepwise regression. The second, Coefficients, shows the size of the 
contribution each explanatory variable makes in explaining variation in the dependent 
variable at each step of the stepwise regression.  
 
Table 8. Example of the regression results 

Model Summary     

Model R 
R 

Square Adjusted R Square Std. Error of the Estimate     
1 0.463 0.215 0.203 33.43723     
2 0.536 0.287 0.265 32.11134     

              
Coefficients 

Unstandardized Coefficients Standardized Coefficients 

Model   B Std. Error Beta t Sig. 
(Constant) 551.478 5.062   108.944 0.000 1 

ATSI_mn -4.424 1.057 -0.463 -4.185 0.000 
(Constant) 195.477 140.868   1.388 0.170 
ATSI_mn -3.288 1.110 -0.344 -2.962 0.004 

2 

SES_mn 0.323 0.128 0.294 2.529 0.014 

              
 
The two sub-tables above need to be read in conjunction as follows: 

• Model 1 in the Coefficients table (Step 1 in the stepwise regression) shows the first 
(and hence the strongest) predictor of performance was percentage of ATSI students. 
The standardised coefficient for ATSI of -0.463 suggests that there is a strong negative 
correlation between percentage of ATSI student and performance. In other words, the 
higher the percentage of ATSI students in the school, the lower the average school 
performance. Model 1 in the Model Summary table shows an Adjusted R Square of 
0.203 which implies that 20.3% of the variation in performance is explained by the 
variable percentage of ATSI students.  

• The next variable to enter the regression analysis was the schools mean SES score (see 
Model 2 in the Coefficients table). The standardised coefficient for SES of 0.294 
suggests that there is a mild positive correlation between SES and performance. 
Because higher values of this SES variable represent higher values of socio-economic 
status this result suggests that the higher the average socio-economic status of the 
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school, the higher the average school performance. Model 2 in the Model Summary 
table shows an Adjusted R Square of 0.265 which implies that 26.5% of the variation 
in performance is explained by the two variables ATSI and SES. That is, the inclusion 
of SES and ATSI together explains an additional 6.2% of the variance in performance 
above that of ATSI alone. 

• Note that, typically, as each new explanatory variable enters the regression the 
contribution of the variables already in the model diminishes slightly. For example, in 
the above result, the standardised coefficient for ATSI when it first entered the 
regression was -0.463; when SES entered the model the standardised coefficient for 
ATSI reduced to -0.344. As explained in detail earlier, this occurs if there is some joint 
covariation between the explanatory variables. The reduced standardised coefficient 
represents the unique contribution each explanatory variable makes in explaining the 
variation in performance. 

 
 
Summary of all State Results 
No SES measures were available for the NT data so no school-level analysis was conducted. 
Across the four other States and Territories, some general patterns emerge. The following 
points summarise these patterns: 

• There is a general trend in the results to suggest that more variation in average school 
numeracy and literacy performance is explained at the higher year levels than the 
lower year levels.  

• On average, slightly more variance in average school literacy performance was 
explained compared to numeracy performance. 

• For numeracy, the percentage of girls in a school had little impact in explaining 
variation in average school numeracy performance. Conversely, for literacy there was 
a small but positive correlation between the percentage of girls in the school and 
average school literacy performance. In other words, the higher the proportion of girls 
in the school, the higher their average school literacy performance. 

• There was a mild to strong negative correlation between the percentage of ATSI 
students in the school and average school numeracy and literacy performance. In other 
words, the higher the proportion of ATSI students in the school, the lower their 
average school numeracy and literacy performance.  

• In a limited number of data sets (mainly NSW) there was a very small negative 
correlation between the percentage of NESB students in the school and average school 
numeracy and literacy performance. In other words, the higher the proportion of 
NESB students in the school, the lower their average school numeracy and literacy 
performance. 

• If all SES scales were measure on a scale where low values represent low socio-
economic status then we can summarise the results by saying that higher average 
school SES values were associated with higher average school performance in all 
numeracy and literacy data sets. Expressing it in the opposite direction, lower average 
school performance was achieved in the more disadvantaged schools. 

• Overall, more variation in average school performance is explained than individual 
level performance. Results differed between States/Territories and between year levels 
but anywhere between 20% to 60% of average school performance was explained by 
average school SES, % girls, % ATSI and % NESB measured at the school level. In 



 27 

comparison, only about 2% to 10% of the variation in individual level performance 
was explained by the sex of the student, their ATSI status, their NESB status and their 
individual SES status. Even when School level variables such as average school SES, 
% girls, % ATSI and % NESB were added, the variance in individual performance 
ranged from only 10% to 20%.  
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6. PERCENTILE ANALYSIS 

Overview 
This chapter investigates a percentile analysis showing: 

• Percentage of students at school level with bottom quartile results (schools sorted into 
quartiles by their concentration of low SES students) 

• Percentage of students at school level with top quartile results (schools sorted into 
quartiles by their concentration of low SES students) 

 
To obtain these results, a multi-stage approach was used as follows: 

1. In Step 1 the school-level file was used to obtain the 25th, 50th and 75th percentile 
school mean SES scores. 

2. In Step 2 the student-level file was used such that students in schools with a school 
mean SES score below the 25th percentile obtained in Step 1 were deemed to be in 
the lowest SES quartile; students in schools with a school mean SES score between 
the 25th and 50th percentile obtained in Step 1 were deemed to be in the lower middle 
SES quartile; students in schools with a school mean SES score between the 50th and 
75h percentile obtained in Step 1 were deemed to be in the upper middle SES 
quartile; and students in schools with a school mean SES score above the 75th 
percentile obtained in Step 1 were deemed to be in the highest SES quartile. 

3. In Step 3 the student-level file was used to obtain the 25th, 50th and 75th percentile 
performance scores. 

4. Finally, in Step 4 the student-level file was used such that students with a 
performance score below the 25th percentile obtained in Step 3 were deemed to be in 
the lowest performance quartile; students with a performance score between the 25th 
and 50th percentile obtained in Step 3 were deemed to be in the lower middle 
performance quartile; students with a performance score between the 50th and 75h 
percentile obtained in Step 3 were deemed to be in the upper middle performance 
quartile; and students with a performance score above the 75th percentile obtained in 
Step 3 were deemed to be in the highest performance quartile. 

 
A cross-tabulation was then performed between SES quartiles and performance quartiles for 
each Year Level and for each year for which data was supplied. These figures were then 
averaged. An example of one such result is shown in Table 9 below.  
 
Table 9. Example of the quartile results 

   Numeracy Quartiles 

    
Highest 
Quartile 

Upper 
Middle 

Quartile 

Lower 
Middle 

Quartile 
Lowest 
Quartile Total 

Highest SES 38.8% 25.5% 20.2% 15.4% 100.0% 
Upper Middle SES 24.3% 22.8% 25.8% 27.0% 100.0% 
Lower Middle SES 23.6% 23.0% 25.0% 28.5% 100.0% 

SES 
Quartiles 

Lowest SES 19.6% 23.4% 25.4% 31.5% 100.0% 
Total   27.5% 23.8% 24.5% 24.2% 100.0% 
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The table shows, for example, that only 15.4% of students in the highest SES schools were in 
the lowest quartile with respect to their numeracy results whereas about double that number of 
students (31.5%) in the lowest SES schools were in the lowest quartile with respect to their 
numeracy results. Similarly, 38.8% of students in the highest SES schools were in the highest 
quartile with respect to their numeracy results whereas only about half that number of 
students (19.6%) in the lowest SES schools were in the highest quartile with respect to their 
numeracy results. 
 
Summary of all State Results 
As mentioned earlier, no SES measures were available for the NT data so no percentile 
analysis was conducted. Across the four other States and Territories, ACT’s results differ 
somewhat compared to NSW, QLD and SA.  
 
On average, for NSW, QLD and SA, schools in the lowest quartile with respect to SES (i.e. 
schools with the highest proportion of low SES students) have significantly more students in 
the lowest performance quartile than schools in the highest quartile with respect to SES (i.e. 
schools with the highest proportion of high SES students). Similarly schools in the highest 
quartile with respect to SES (i.e. schools with the highest proportion of high SES students) 
have significantly more students in the highest performance quartile than schools in the lowest 
quartile with respect to SES (i.e. schools with the highest proportion of low SES students). 
 
While these results are similar for the ACT, the contrasts are no where near as great. One 
reason for this is the attenuation is Average School SES scores seen in the ACT. While there 
is some differentiation amongst ACT schools basically all schools in the ACT have very high 
SES levels. In other words even the school with the lowest Average School SES score in the 
ACT would be deemed to be in the top quartile with respect to its SES score in any other State 
or Territory. 
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7. COMPARING SES MEASURES 

This final section is a general discussion about the different ways in which socio-economic 
status is measured (in the four States and Territories that provided such data) and the potential 
impact that these measures have on predicting performance, namely: 
 

Does specific data collected about individual students (e.g. the South Australia 
parent income variable – the School Card – or the New South Wales PSFP 
measures) have better or worse explanatory power compared to ABS SEIFA data 
collected generally from the students’ collector districts (e.g. the Australian 
Capitol Territory’s SES measure, Queensland’s Disadvantaged Schools Index or 
South Australia’s Economic Indicator and Educational Indicator)? 

 
As explained in Chapter 2, the SES measure used by each State differs amongst States and, as 
shown in Chapter 5, the explanatory power of those SES measure also differs amongst the 
States. Unfortunately, the differences in SES measures amongst the States and Territories 
complicate any interpretation in results. These differences need explanation. 
 
In NSW a school’s SES index is a composite of numerous individual student characteristic 
measures6 which are grossed up to the average school level which is then expressed as a 
percentile ranking against all other schools from which data was collected. On the other hand, 
ACT, QLD and two of South Australia’s three SES measures use Australian Bureau of 
Statistics measures which look at certain characteristics of all residents living in the Collector 
Districts in which the school’s students live7. This results in a school score that has an 
absolute value rather than a percentile ranking. Therefore, NSW differs from the ACT, QLD 
and SA in at least two ways. First, the NSW school-based measure is based on the 
characteristics of the students actually attending the school whereas the ACT, QLD and SA 
school-based measures are based on the characteristics of the community from which the 
schools draw there students. Secondly, the NSW compared to ACT, QLD and SA measures 
will have different distributional properties because the NSW data is transformed using a 
percentile ranking transformation whereas the ACT, QLD and SA measures are left on their 
original scales. 
 
The data from NSW differs in a third respect. NSW data comes from the Priority Schools 
Funding Program Survey (PSFP). Schools serving the (approximately) 21% of students 
whose communities have the highest concentrations of low SES families are placed on the 
PSFP for four years which results in higher levels of school funding. Because the highest SES 
schools in the State are highly unlikely to ever receive funding through the PSFP they do not 
provide data. Therefore, the NSW data used in this study is somewhat attenuated toward the 
lower SES schools in the State. Private conversations with relevant officers suggest that the 
NSW data represents approximately the lower three quarters of schools with respect to SES. 
This attenuation is further exacerbated when comparing primary versus secondary data. For a 
number of reasons the attenuation toward the lower SES schools will probably be stronger for 

                                                
6  In NSW, SES is based on data from the Priority Schools Funding Program (PSFP) survey that collects data 

based on percentages of sole parents, ATSI students, parent educational qualifications, unemployment, hrs in 
paid work, pensioners and occupation in each school's community. 

7  The ACT’s SES measure, Queensland’s Disadvantaged Schools Index and SA’s Economic Indicator and 
Educational Indicator are all based on ABS SEIFA data aggregated up to the school level. SEIFA data is 
based not on the characteristic of an individual student but on the average SES of the approximately 400 
households surrounding the student’s home.  
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primary schools compared to secondary schools. This means that the correlation between SES 
and performance will be underestimated more for primary schools than for secondary schools. 
 
As explained in Chapter 6, the SES data for the ACT is also attenuated.  While there is some 
differentiation amongst ACT schools with respect to SES, basically all schools in the ACT 
have very high SES levels. In other words even the school with the lowest Average School 
SES score in the ACT would be deemed to be in the top quartile with respect to its SES score 
in any other State or Territory. 
 
As indicated above, two of South Australia’s three SES measures are ABS SEIFA based. One 
is made up predominantly from economic indicators such as average household income for 
the collector district, levels of unemployment in the collector district, etc; the other is made up 
of family educational indicators such as average educational level of the parent(s) in the 
collector district, etc. One area of interest is to see if these two indicators have different 
predictive power with respect to student performance. 
 
South Australia’s third SES measure, School Card, is collected at the individual student level 
and indicates whether or not the student’s parent(s) holds a commonwealth Health card 
which, being means tested, is a measure of low income. Unfortunately this is a rather blunt 
instrument – students either are School Card recipients or not, so while School Card recipients 
are most usually from low income families, non-School Card recipients may range from being 
just above the income level of School Card recipients to being extremely wealthy. With this 
lack of variation in income levels it is unlikely that School Card status will be as powerful a 
predictor of performance as indicators that are measured along a continuum all the way from 
lowest SES students up to the highest SES students. 
 
With so many variations in SES measures it is hard to make strong conclusions from the data 
about the potential impact that these measures have on predicting performance. Nevertheless, 
the following is a summary. However, it should be stressed that a more controlled 
experimental research design would be needed to make more definitive conclusions. 

1. Because ACT’s SES data is highly attenuated there is not enough variation in school 
average SES levels to predict school average performance with any precision.  

2. South Australia’s Economic and Educational indicators are highly correlated 
suggesting they are measuring fundamentally the same thing. Both the Economic 
indicator and the Educational indicator are powerful predictors of average school 
performance but when both are entered into a regression analysis, the economic 
indicator drops out because of its high correlation with the educational indicator and 
because the educational indicator is a slightly stronger predictor of student 
performance. 

3. Because South Australia’s School Card measure lacks variation at the individual 
student level and this partially effects its value when grossed up to a percentage of 
students on school card type school SES measure, its predictive power is not as great 
as either the economic or educational SEIFA based measures. However, it clearly 
measures something different to either the economic or educational indicators and 
when combined with either adds to the predictive power in explaining variation in 
school average student performance levels. 

4. For Year 7 or above analysis, there appears to be little difference amongst the SES 
measure. The NSW SES measure based on individual student data performs at about 
the same predictive level of school average performance as the Queensland SEIFA-
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based Disadvantage Schools Index or either of South Australia’s SEIFA based 
indicators. 

5. For Year 3 & 5 analysis, it appears that the Queensland SEIFA-based Disadvantage 
Schools Index or either of South Australia’s SEIFA based indicators have stronger 
predictive power with respect to school average performance than the NSW SES 
measure based on individual student data. However, the weaker power of the NSW 
SES measure may be related to the degree of attenuation in the NSW SES measure. 

 
In summary, it would appear that SES measures based on ABS SEIFA data and SES measures 
based on individual student-level data appear to have roughly equal predictive power with 
respect to predicting school average performance. It should be noted, however, that SES 
measures based on individual student-level data will always have higher face validity within 
school communities and will always be more current than ABS SEIFA-based measures 
which, at times, may reflect a school community’s characteristics based of the school 
community that existed seven years previously. 


