January 2010

Measuring
What Matters:
Student Progress
Dr. Ben Jensen

Measuring What Matters : Student Progress

Founding Members

Grattan Institute Report No. 2010-1 Reissue,* January 2010
This report was written by Dr. Ben Jensen, Program Director, School
Education, Grattan Institute. All recommendations and errors contained
in this report belong to the author and not Grattan Institute. Extensive
research assistance was provided by Katherine Molyneux and Amelie
Hunter who made a substantial contribution to this report.
We would also like to thank the members of Grattan Institute’s School
Education Reference Group for their helpful comments.
Grattan Institute is an independent think-tank focused on Australian
public policy. Our work is thoughtful, evidence-based, and non-aligned.
We aim to improve policy outcomes by engaging with both decisionmakers and the community.
The opinions in this report are those of the author and do not necessarily
represent the views of Grattan Institute’s founding members, affiliates,
individual board members or reference group members.
For further information on Grattan Institute’s School Education program
please go to:
http://www.grattan.edu.au/programs/education.html
To join our mailing list please go to:
http://www.grattan.edu.au/signup.html
ISBN: 978-1-925015-01-0

* This is a reissue of Report No. 2010-1. Although the layout has altered, there are only minor typographical changes to the original text.

2

Measuring What Matters : Student Progress

Table of Contents
Executive Summary................................................................................. 4
1. Introduction.......................................................................................... 6
2. Student progress in Australia:
the need for accurate performance measures................................... 10
3. School performance measures in Australia........................................13
4. Value-added measures of school performance:
A more accurate and fairer measure.................................................. 16
5. Improving school education with
value-added measures of school performance.................................. 21
6. Using value-added measures to improve accountability.................... 27
7. Promoting school choice.................................................................... 32
8. Implementing issues.......................................................................... 33
9. Conclusion......................................................................................... 41
10. References....................................................................................... 42

3

Measuring What Matters : Student Progress

Executive Summary
In Australia, a large percentage of students only reach minimum standards
of literacy and numeracy. These students are spread throughout Australia’s
school education systems; there are few schools that do not have poor
performing students who would benefit from improved education. Despite
decades of increasing expenditure, student performance has stagnated
(Thomson & De Bortoli 2008). We have a moral imperative to improve the
performance of the 30% of year 9 students who have progressed to only
the very basic elements of writing literacy.
Accurate measures of school performance are vital to improvement. The
measures need to focus on student progress so that schools and teachers
can focus on improving all students – particularly those most in need.
The National Assessment Program – Literacy and Numeracy (NAPLAN)
assesses students’ literacy and numeracy skills and is an important
advance in addressing poor performance. The Federal Government’s
‘My School’ website1 publishes school performance scores for each
school as the average of their students’ NAPLAN results, comparing
them to the results of ‘like’ schools (based on proxies of students’ socioeconomic background).
The publication of school performance measures is a significant step
forward in achieving transparency and lifting standards in the Australian
education system. However, the school performance measures
published on the ‘My School’ website are prone to mismeasurement
and may be biased against schools serving lower socio-economic
communities (Ballou et al. 2004; Ladd & Walsh 2002; Raudenbush
2004; Raudenbush & Willms 1995).

1. See www.myschool.edu.au.

Value-added scores consistently measure school performance more
accurately, because they are better able to isolate the performance
of schools from other factors that affect student performance. This
creates a fairer system that is not biased against schools serving more
disadvantaged communities. For these reasons, teachers, school
associations and education unions in other countries have advocated
for the introduction of value-added measures of school performance
(Doran & Izumi 2004; Fitz-Gibbon 1997; Jakubowksi 2008; NASBE 2005;
OECD, 2008; Raudenbush 2004).
School value-added scores are calculated by comparing the progress
made by each student between assessments, measuring the contribution
the school makes to that progress, controlling for students’ background.
A school’s contribution to student progress would be measured between
NAPLAN assessments of literacy and numeracy at years 3, 5, 7, and 9,
and students’ grades in the final year of secondary school.
Value-added measures of school performance shift the focus to the student
– they focus on how students learn and progress. Significant improvements
come from building individualised instruction and lesson plans around
multiple assessments that identify each student’s learning trajectory.
School principals need to be able to identify for which students, in
which subject areas and in which grade levels their school is effectively
contributing to student progress. Effective programs and instruction can
be expanded and less effective areas developed.
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In this report it is advocated that:
• The current measures of school performance published on the
‘My School’ website should be replaced with value-added measures
of school performance because:
– Their greater accuracy creates a fairer system, particularly for
schools in lower socio-economic communities;
– A focus on student progress rather than performance at a single
point in time serves a variety of policy objectives and is more
effective in improving instruction and school education.
• School principals and teachers should be empowered to use valueadded measures to improve instruction and school programs. To
achieve this:
– A user-friendly information technology system should be developed
that allows school principals and teachers to better analyse and
then act upon their own performance data;

• Value-added measures of school performance should become an
important benchmark in school evaluation. School evaluators should
make their qualitative judgements of good practice in the context of
value-added performance measures;
• Value-added measures of student progress should be the basis for
categorising schools as under-performing. Developmental steps
should be explicit, with additional support for under-performing
schools; and
• School principals should be granted autonomy to effectively lead the
school for which they are being held accountable. Individual teachers
have continually been shown to have the greatest impact upon
student performance and school principals should be empowered to
determine who teaches in their school.

– Education and training to incorporate performance assessment into
instruction and school programs should be provided;
– Resources should be provided for teachers and schools to develop
programs based on value-added measures and disseminate
best practice.
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1. Introduction
Accurate measures of school performance
are needed to address what matters in school
education: student progress. Three issues
highlight this need:
• A large percentage of students have only
progressed to or below minimum levels
of literacy and numeracy. For example,
30% of year 9 students perform at only the
basic minimum levels of writing literacy
(MCEETYA 2009a);
• More schools are failing to lift the
performance of at least some of their
students over time. Relative to other
countries, Australia has wide inequality in
student performance within schools and
relatively less inequality between schools
(OECD 2007); and
• Increases in education expenditure have not
been matched by improvements in student
performance. Funding in the Australian school
education sector increased by 41% between
1995 and 2006 (OECD 2007). However,
between 2000 and 2006, Australian student
performance has stagnated in mathematics
and significantly declined in reading
(Thomson & De Bortoli 2008).

Additional investments in schools and
education programs are not improving
students’ education, particularly those most in
need. We have a moral imperative to address
differences in student progress.
The development of school performance
measures in Australia builds on the
introduction of the National Assessment
Program – Literacy and Numeracy (NAPLAN).
NAPLAN should be strongly supported
given the evidence from both Australia
and other countries that high-performing
education systems have more regular
student assessments; efforts to turn around
under-performing schools are enhanced
with standardised testing like NAPLAN; and
student learning improves when individualised
instruction builds on assessments of student
progress (Hanushek & Woessmann, 2007;
Woessmann et al., 2009).

What is NAPLAN?
The National Assessment Program –
Literacy and Numeracy (NAPLAN) is
a series of assessments of Australian
students in Years 3, 5, 7 and 9. NAPLAN
is designed to test the requirements for
literacy and numeracy common amongst
the curricula of each state and territory.
NAPLAN includes five assessments:
reading, writing, spelling, grammar and
numeracy. This year will be the third
year of NAPLAN testing: the first year in
which students take the assessment for a
second time.

The Federal Government has driven reform for
greater transparency in schools on the basis
that “under-performance and failure will no
longer be hidden and tolerated” (Gillard 2009a).
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As a result, the ‘My School’ website publishes
school NAPLAN scores as a measure of
school performance. Each school’s average
NAPLAN score is compared to other schools in
‘like school groups’. These groups are based
on census data that proxy the socio-economic
background of students (DEEWR 2009a).
The ‘My School’ website is considerably
better than having no information published
on school performance. It is a significant step
forward to inform school choice and improve
school accountability and school improvement
initiatives. However, problems still exist
because the school performance measures
published on the ‘My School’ website may
not be accurate. Comparisons of schools’
average test scores, even within like school
groups, are prone to mismeasurement and
can produce biased results for schools in
low socio-economic areas (McCaffrey et al.
2004; McCaffrey et al. 2005; OECD 2008;
Raudenbush 2004).

We need accurate measures of school
performance. If not, then school choice
becomes misinformed. Schools are held
accountable for the wrong practices and school
principals and teachers base improvements on
incorrect information.
Value-added scores provide more accurate
measures of school performance because they
better isolate the performance of schools from
other factors that affect student performance
(Braun 2005; Choi et al., 2005; McCaffrey et
al. 2005; Ponisciak & Bryk 2005; Tekwe et al.
2004). School performance measures similar
to those produced on the ‘My School’ website
have consistently been shown to produce
biased estimates of school performance
compared to value-added modelling (Doran
and Izumi 2004; Fitz-Gibbon 1997; McCaffrey
et al. 2003; McCaffrey et al. 2004).

What is the ‘My School’ website?
The ‘My School’ website publishes the
NAPLAN results for each school. A
School’s NAPLAN score is the average
score of their students in the NAPLAN
assessments. The ‘My School’ website
reports school performance by comparing
schools’ NAPLAN scores within likeschool groups. Like-school groups are
schools grouped together based on
proxies of their students’ demographic
and socio-economic characteristics.
What is value-added?
A school’s value-added score is different
to its NAPLAN score that is presented on
the ‘My School’ website. A school’s valueadded score represents the contribution
the school makes to the progress of
its students. This is calculated using a
statistical model. The model compares
the progress made by each student to the
progress of other students with the same
initial level of attainment, controlling for
background factors.
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School value-added scores measure the contribution schools make to
student progress rather than the current focus on student performance
at a single point in time. For example, value-added scores measure
student progress between NAPLAN assessments in years 3 and 5 – the
increase from a student’s score in year 3 numeracy to their score in year
5 numeracy. It compares the progress made by each student at each
initial level of performance in year 3, and calculates the contribution
the school makes to that progress by year 5, controlling for students’
background. Student progress would be measured between all NAPLAN
assessments of literacy and numeracy at years 3, 5, 7, and 9 and
students’ grades in the final year of secondary school.
Teachers, school associations and education unions in other countries
have advocated for the introduction of value-added modelling as the
greater accuracy creates a fairer system, particularly for schools serving
more disadvantaged communities (Jakubowksi 2008; NASBE 2005;
OECD 2008).
The current measures of school performance published on the
‘My School’ website should be replaced with value-added measures of
school performance, given their greater accuracy and fairness to schools
serving different student populations. A focus on student progress rather
than performance at a single point in time, is not only more accurate but
serves a variety of policy objectives and is more effective in improving
instruction and school education.

While accurate measures of school performance are essential for a
fair system, they are not an end in themselves, but a basis for action.
Governments should ensure that school value-added measures are
used constructively to improve school effectiveness:
• At the student level, it complements teachers’ assessments by
providing an evidence base for teachers to shape instruction to meet
the needs of both high and low performing students;
• At the school level, principals can use value-added measures to
identify for which students, in which year levels and in which subjects
they are effectively contributing to student progress. From this, school
principals can identify and promote teaching practices and programs
that have the greatest success in improving student progress. School
principals and teachers require access to this data through a userfriendly information technology system; and
• At the system level, policy makers can identify programs that are
truly effective in lifting student progress. This is particularly important
given that substantial increases in funding have been unsuccessful in
improving students’ progress.
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Real change occurs within schools and this where the focus on student
progress is crucial. In the current system, the focus is on what students’
NAPLAN scores were last year. Value-added measures focus on student
progress and are therefore more effective for informing instruction: the
focus shifts to how students learn and progress. The greatest inequality
in Australian student performance occurs within schools (Thomson
& De Bortoli 2008). It is therefore essential to shift the focus from the
difference in performance between schools, to inequality within schools.
Significant improvements come from building individualised instruction
and lesson plans around multiple assessments that identify each
student’s learning trajectory.

Opponents of the publication of school performance measures are often
concerned about league tables that unfairly stigmatise schools in poorer
communities. School performance measures as published on the
‘My School’ website are susceptible to being converted to league tables
as it is still incorrectly being assumed that schools’ average NAPLAN
scores are a measure of school performance (even if schools are
reordered into like-school groups). Value-added scores are different and
are a more accurate measure of school performance; they would more
effectively counter ill-conceived league tables published in the media.

Publishing school performance measures will increase accountability
in school education. Both governments and schools should be held
accountable for the quality of education they provide. Holding school
principals accountable for the performance of their school (and having
that performance made public) requires they be empowered with
sufficient autonomy to act on value-added measures.
School principals should be granted autonomy to make important
decisions that affect instruction. Individual teachers have continually
been shown to have the greatest impact upon student performance and
school principals should be empowered to determine who teaches in
their school (Caldwell & Harris 2008; OECD 2005b; OECD 2009).
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2. Student progress in Australia: the need for accurate performance measures
Value-added measures of school performance have the power to directly
address what matters in school education: student progress. Three
issues highlight the need for accurate measures of student progress:
• A large percentage of students at or below minimum levels of literacy
and numeracy;
• Large inequality in performance within schools; and
• The disconnect between education spending and student progress.
2.1. Percentage of students at or below minimum levels of
literacy and numeracy
The development of the NAPLAN assessments of literacy and numeracy
has increased attention on standards and facilitated analysis of poor
performing students (COAG Reform Council 2009). The COAG Reform
Council in 2009 noted that the NAPLAN minimum levels of literacy and
numeracy should be considered as low levels of achievement for the
purposes of policy analysis and reform.

The 2009 NAPLAN Summary Report states:
Students whose results are in the minimum standard band have typically
demonstrated only the basic elements of literacy and numeracy for
the year level. Students whose results are in the lowest band for the
year level have not achieved the national minimum standard for that
year, and need focused intervention and additional support to help
them achieve the skills they require to progress in schooling.
Little comfort can be garnered from having a significant portion
of students demonstrating only the basic elements of literacy and
numeracy. The focus here therefore is on students performing at or
below minimum standards rather than simply below the minimum.
This is particularly important given the substantial social and economic
difficulties encountered by students and adults who have mastered only
the basics of literacy and numeracy.
Figure 1 presents the percentage of Australian students performing
at or below the minimum basic standards of literacy and numeracy.
A substantial percentage of students perform at or below minimum
numeracy and literacy standards in Australian schools. Nearly one-third
of Australian Year 9 students demonstrate, at best, the basic minimum
writing literacy. Although there is variation between jurisdictions, states
and territories follow similar patterns.2 In addition, at least one-quarter of
Australian Year 9 students perform at or below the minimum standard of
spelling and grammar.

2. For example, the percentages of Year 9 students performing at minimum writing literacy range from 25% of students in Victoria to 35% in Queensland and 52% of students in the Northern Territory.
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Figure 1.
Percentage of Australian students at or below
minimum standards of literacy and numeracy (2009)
Percentage of students

Year 3
Year 5
Year 7
Year 9

30%

23%

15%

8%

0%
Numeracy

Reading

Writing

Spelling

Grammar

Source: 2009 NAPLAN Summary Report.

Greater attention needs to be paid to the progress,
or lack thereof, made by students through their
school education. A snapshot of student performance
at a single point in time does not provide sufficient
information to address declining student progress,
emphasising the need for value-added measures.

2.2. Dispersion of under-performing students
within schools
The OECD Programme for International Student
Assessment (PISA) assesses students in reading,
mathematics and science. The skills assessed in
PISA are not narrow. They concentrate on problemsolving abilities and correlate closely with higher
rates of economic growth (Hanushek & Woessmann,
2007). PISA provides valuable information on
student performance, including two troubling issues
for Australian school education. First, inequality in
performance in scientific literacy between Australian
students was 11% higher than the OECD average
indicating a degree of inequality that should be a
concern to policy makers. Second, the vast majority
of inequality in performance amongst Australian
students was within schools. 81% of the total variance
in students’ science performance was within schools,
compared to 18.4% between schools and a negligible
0.6% between states and territories (Thomson &
De Bortoli 2008). The inequality in performance in
Australia explained by differences within schools,
rather than between schools, is the 5th highest of all
OECD countries (OECD, 2007).

Greater attention
needs to be paid to
the progress, or lack
thereof, made by
students through their
school education.
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Inequality in student performance within schools is relatively weakly
correlated with social and economic background, suggesting that within
schools there are other factors at play in determining student outcomes
(Thomson & De Bortoli 2008). This appears to have received little
attention in education policy debate with much of the focus on inequality
between schools, particularly schools in poorer neighbourhoods
(MCEETYA 2008).
Given that the majority of inequality in student performance is within
schools, blanket school-wide policies may not target the students that
most need assistance. It is vitally important we understand what is
causing this inequality between students and what programs are making
a difference to individual student progress. This report argues that valueadded measurement is one of the best tools to equip school principals
and teachers to address the inequity in performance within schools.
Analysis of the progress made by each individual student facilitates
development of instruction and programs to reduce inequities.

2.3. Spending increases have not improved student performance
Funding in the Australian school education sector increased by 41%
between 1995 and 2006 (OECD 2007). However, between 2000 and
2006, Australian student performance in PISA stagnated in mathematics
and significantly declined in reading (Thomson & De Bortoli 2008).
It is clear that resources are not being efficiently allocated. Effective
programs are needed to lift the progress of the 30% of Australian year
9 students with only the basic minimum standards of writing literacy.
More accurate performance measures are required to not only develop
effective programs for these students, but to evaluate their impact upon
student progress. It is clear that past education investments are not
working for those students most in need.
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3. School performance measures in Australia
The Council of Australian Governments (COAG) reached a National
Education Agreement in November 2008 that emphasised the importance
of high quality school information, including national reports on education
outcomes and individual schools. Three objectives were emphasised by
COAG Ministers in their principles for reporting on schooling in Australia
agreed in 2009:
1. High quality accountability to students, parents, carers and the
community;
2. Tracking the achievement of the COAG targets; and
3. Providing evidence to support future policy reforms and system
improvements including the aim of better directed resources
(MCEETYA 2009b).
These objectives can be categorised under the headings of school choice,
school accountability and school improvement. To meet these policy
objectives, the Federal Government has begun publishing NAPLAN
results as a measure of school performance on the ‘My School’ website.

3.1. National Assessment Program – Literacy and Numeracy
NAPLAN is a series of annual assessments of Australian students in
years 3, 5, 7 and 9, designed to assess literacy and numeracy, the
facets of which are common amongst the curricula of each state and
territory.3 NAPLAN includes five assessments: reading, writing, spelling,
grammar and numeracy.
NAPLAN results are standardised every year in order that the tests
provide a consistent scale of achievement. For each learning domain
(reading, writing, etc) results are on a single scale between 0 and 1000,
with a standard deviation of 100. This scale is divided into ten National
Assessment Program (NAP) achievement bands: each year level’s
performance is assessed within six of these NAP bands. As such, the
performance of year 3 students is presented between bands 1 and 6;
year 5 students are assessed between bands 3 and 8; Year 7 between
4 and 9; Year 9 between 5 and 10. For each year level, a result in the
lowest band indicates student performance below minimum standards of
numeracy or literacy. The second lowest band equates to the minimum
standards for the year level; and the higher NAP bands indicate a result
above the minimum standard of achievement required for the year
(DEEWR 2009c).
The NAPLAN assessments are intended to provide schools and policy
makers with a data-rich source of information about the performance
of Australian schools and their students. Literacy and numeracy skills
are significant features of school curricula at all year levels, rendering
the assessment of these skills the ideal media for measuring school
performance (DEEWR 2009c).

3. It is important to note that it is envisaged that the NAPLAN assessments will be refined once the planned national curriculum has been designed and implemented.
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3.2. ‘My School’ website
Using NAPLAN data to assess the performance of individual schools is
the most controversial element of the Federal Government’s ‘My School’
website. The website is intended to provide parents with a wealth of
information about their child’s school, with NAPLAN intended to form
only part of the picture. School reports include:4
• Mean scaled scores for each tested domain: data may be compared
to the national mean and the mean of ‘like schools’;

School NAPLAN scores are presented in the ‘My School’ website
alongside other schools in ‘like school groups.’ These school groups are
determined by each school’s ICSEA value; an index of school context
designed to include those factors which impact on NAPLAN results.
These include remoteness, indigenous population and proxies of the
socio-economic status of the student population. Socio-economic status
is measured by the socio-economic characteristics of the area in which a
student lives (according to ABS census collection district (DEEWR 2009a)).

• A list of ‘like schools’ throughout Australia. Parents are able to see
detailed results of these schools, that may include as many as
60 schools;
• A breakdown of the percentage of students in each NAP band for
each domain. This data is then compared with the national and ‘like
school’ results
• A list of 20 local schools, including detailed results;
• Information about student and staff population; and
• A school result on the Index of Community Socio-Economic
Advantage (ICSEA).5

4. For brevity, we have referred to school performance measures soon to be published on the ‘My School’ website as ‘current measures’.
5. At the time of publication, school results had not yet been released on the ‘My School’ website (http://www.myschool.edu.au).
This information is collected from illustrative examples of what will be published.
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Like-school groups are formed by ranking Australian
schools by their ICSEA value. Each school’s likeschool group consists of up to 60 schools adjacent
to them on the ICSEA ranking.6 School performance
is presented by comparing the NAPLAN scores of
a school’s students to the NAPLAN scores of ‘like
schools’ (DEEWR 2009b).
The ‘My School’ website is considerably better
than having no information published on school
performance. However, comparisons of schools’ raw
test scores, even within like school groups, have
been shown to be prone to mismeasurement and
can produce biased results for schools in low socioeconomic areas (McCaffrey et al. 2004; McCaffrey et
al. 2005; OECD 2008a; Raudenbush 2004).

This is because an array of student background
socio-economic characteristics influences
student performance. If the full effect of all of
these characteristics is not fully captured, school
performance measures become biased. As this
is most important for students from lower socioeconomic backgrounds, the bias is greatest for the
schools educating these students.
But perhaps of most importance is the evidence
showing that even the most complex modelling of
student background cannot match the accuracy of
value added measures (Hægeland & Kirkebøen 2008).

6. For some schools, like-school groups may contain considerably less than 60 schools.

Comparisons of
schools’ raw test
scores, even within like
school groups, have
been shown to be prone
to mismeasurement
and can produce biased
results for schools in
lower socio-economic
areas.
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4. Value-added measures of school performance: A more accurate and fairer measure
School value-added scores measure the contribution schools make
to student progress. For example, a value-added score can measure
student progress between NAPLAN assessments in years 3 and 5.
It compares the progress made by each student at each initial level
of performance in year 3, and calculates the contribution the school
makes to that progress by year 5, controlling for students’ background.
Student progress can be measured between all NAPLAN assessments
of literacy and numeracy at years 3, 5, 7, and 9, and students’ grades in
the final year of secondary school.
Value-added measures are better than raw test scores or comparisons
in like-school groups assessing the contributions made by individual
schools. They are more accurate, less biased against schools in lower
socio-economic communities, less vulnerable to data collection issues,
and more useful for improving schools and teaching.

4.1 Measuring schools’ value-added scores
Value-added measures focus on student progress rather than
performance at a single point in time as is the case with current
measures published on the ‘My School’ website. The OECD defined
school value-added as:
The contribution of a school to students’ progress towards stated
or prescribed education objectives (e.g. cognitive achievement).
The contribution is net of other factors that contribute to students’
educational progress (OECD 2008).
Given the above definition, value-added modelling was defined by the
OECD as:
A class of statistical models that estimate the contributions of schools
to student progress in stated or prescribed education objectives
(e.g. cognitive achievement) measured at at least two points in time
(OECD 2008).
The key feature is the focus on student progress between “at least
two points in time.”7 School value-added measures derive from
applying a statistical model to a dataset that should contain student
and school identifiers, a range of student demographic and socioeconomic background information, and at least two successive student
assessment scores.8 A school value-added score represents that part
of student performance that cannot be explained by other student
background variables included in the model.

7. It is important to realise that this definition of value-added modelling differs from at least the terminology used by the Victorian Government (DEECD 2009). The intake adjusted measures developed
by the Victorian Government are sometimes referred to as value-added measures even though they do not measure student progress and only measure student performance at a single point in time.
8. Socio-economic factors may include a student’s: age; gender; indigenous status; whether or not they are new to a school; family education and occupation; country of birth and migration background;
language preferences; grade repetition; and student learning difficulties. For a more in depth discussion, please refer to Section 8.6.
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Similar to residuals in a standard regression model,
these scores sum to zero which means that a school
with a value-added score of zero has students
that have progressed at the average growth rate
between the two assessments.9 In this sense, valueadded measures are relative rather than absolute
performance measures, differentiating them from many
statistical models of school performance. Students
have still progressed in a school with a value-added
score of zero, but have progressed at the average
rate for students with the same initial attainment level,
controlling for differences in student background.
Students in a school with a positive value-added score
have progressed at a rate greater than the average.
Standard errors are also produced with each estimate
of school value-added, enabling a categorisation to
be made of schools that are performing statistically
significantly above or below the average.
As at January 2010, the NAPLAN assessments
have not been in place for a sufficient period to allow
individual students to sit two NAPLAN assessments
(for example, a student who sat the Year 7 assessment
in 2008 will sit his or her second NAPLAN assessment
in Year 9 of their school education in May 2010).
However, with the assessments undertaken by
Australian students this year, value-added measures of
school performance can be presented after May 2010.

4.2. Benefits of value added measures of
school performance
Value-added modelling is an advance in the
measurement of school performance, producing more
accurate measures and reducing the problems that
plague other methods (Braun et al. 2008; Fitz-Gibbon
1997; Leigh 2009; Raudenbush 2004). The key
reason that value-added measures are more accurate
is that they are better able to isolate the performance
of schools from other factors that affect student
performance (Braun 2005; Choi et al. 2005; McCaffrey
et al. 2005; Ponisciak & Bryk 2005; Tekwe et al. 2004).
Unadjusted raw test scores provide little, if any
evidence of school performance. Such scores better
reflect the socio-economic status of a school’s
students than the performance of the school (Bethell
2005). Unfortunately, schools are often ranked in
the media based upon students’ raw scores. Lists of
schools, or league tables, are produced based on the
average score of each school’s students in their final
year of secondary school.

Value-added measures
provide more accurate
measures of school
performance….
they are better able to
isolate the performance
of schools from other
factors that affect
student performance.

9. We recommend that the scale of the value-added scores be altered so that 100 is the mean score rather than zero. For a further explanation, please refer to Section 8.5.
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Headlines such as “Tassie High School Rankings” in The Hobart Mercury,
‘Your School’s VCE Performance’ in The Age, and ‘The Top 100’ in the
Sydney Morning Herald rank schools purely on their students’ raw scores
that have little relation to actual school performance. Articles such as
these occur in most Australian states and territories and rely on rankings
that are inaccurate and unfair to schools serving low-socio-economic
status communities (Perkins 2009; Patty & Gilmore 2009).
The school performance measures published on the ‘My School’ website
cannot properly counter these league tables as it publishes the same
NAPLAN scores but simply groups them differently (into like-school groups).
Value-added measures of school performance are therefore required
to counter ill-conceived media reporting. A focus on value-added
measures does not rely on simply re-ordering schools’ NAPLAN scores
into like-school groups. There are benefits to continuing to publish
school’s NAPLAN scores as there are substantial benefits to having this
information. Value-added scores should be published alongside NAPLAN
scores, emphasising that value-added scores are the ‘true’ measure
of school performance. This provides a clear argument to counter
ill-conceived league tables that are based soley on NAPLAN scores.

The ‘My School’ website compares schools’ NAPLAN scores within likeschool groups. This approach includes student background characteristics
which is an improvement upon league tables that focus only on NAPLAN
scores.10 Yet, this is not optimal if the objective is to isolate the impact of
schools upon student performance and thus measure school performance
(Braun et al. 2008; Hægeland & Kirkebøen 2008; NASBE 2005).
These types of modelling have consistently been shown to produce biased
estimates of school performance compared to value-added modelling
(Doran & Izumi 2004; Fitz-Gibbon 1997; McCaffrey et al. 2003; McCaffrey
et al. 2004). This is particularly so if the student background characteristics
included in the estimates of school performance are incomplete or
endogenous (Hægeland & Kirkebøen 2008).
The quality of student background data in Australia that is currently
used to measure school performance lacks the breadth and accuracy to
properly isolate school performance (this is further discussed in Section 8
which argues for more student-level data to be collected). The like-school
groups calculated by the Federal Government rely on census data for
where a student resides to control for differences in students’ background
that would influence their performance in NAPLAN assessments. This is
a crude measure of student background as the census data depends on
where a student lives rather than concentrating on differences between
individual students. This could increase the bias in the current school
performance measures published on the ’My School’ website, particularly
given the relatively large inequality in student performance within schools
(OECD, 2007). Value-added measures are better equipped to deal with
these problems as the focus on student progress reduces the impact of
problems with student background data (Raudenbush 2004).11

10. This is also the approach of the Victorian Government’s intake adjusted school performance measures and reflect the cross-sectional models used in a number of other countries (Aitken & Longford, 1986;
DEECD, 2009; Willms & Raudenbush, 1989).
11. Nevertheless, this report argues strongly for the need to collect better student background data, which is more fully discussed in Section 8.6.
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Research comparing value-added modelling with other
types of statistical modelling in Norway underscores this
point. Hægeland and Kirkebøen (2008) show that the
extent to which students’ socio-economic background
characteristics are included in statistical modelling (that
is similar to the methods used in Australia) greatly affects
findings of school performance. Norway has incredibly
rich data sources to properly control for student
background that far exceed the breadth and depth of
data available in Australia. This should create more
accurate measures of school performance. However, the
authors found that even the best model with the most
extensive student background characteristics produced
poor measures of school performance compared with
a value-added model. Even a simple value-added
model with little student background data had greater
explanatory power (almost double) than more complex
modelling that did not measure student progress.
Further studies have shown that no matter how well a
model controls for student background characteristics,
if they fail to measure student progress, unobserved
background characteristics can create biased school
performance measures, particularly in systems (such
as in Australia) that serve diverse student populations
(Ballou et al. 2004; Ladd & Walsh 2002; McCaffrey et
al. 2004; McCaffrey et al. 2005; Raudenbush 2004).

The greater accuracy and applicability to school
improvement initiatives of value-added measures
have led other countries to adopt such methods
(OECD 2008). Fitz-Gibbon (1997) reviewed the
various methods available to the British Government
to measure school performance and favoured valueadded modelling of student progress, concluding it
was statistically valid and readily understood. The
greater accuracy resulted in head teachers in England
favouring the introduction of a system of value-added
modelling (Fitz-Gibbon 1997).
In other European countries, further analyses have
shown that value-added modelling is preferred due to its
greater accuracy and more effective use within education
systems (Ryska 2006; van de Grift 2007). Institutions
such as teacher unions and school associations in a
number of countries have also supported the introduction
of value-added modelling as the greater accuracy
creates a fairer system, particularly for schools serving
more disadvantaged communities (Jakubowksi 2008;
NASBE 2005; OECD 2008).

Value-added
measures…
create a fairer system,
particularly for
schools serving
more disadvantaged
communities.

This may be particularly important given the calls
in Australia that the current system is unjust and
produces inaccurate measures of school performance
(AEU 2009; Ferrari, 2009b; Tomazin 2009).
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It must be said that these calls have also included
some criticisms of value-added measures
that have focused on their interpretation and
applicability to the current context (Masters
et al., 2008). In particular, it has been argued
that value-added scores are difficult to explain
and of secondary interest to parents and other
groups (Masters et al. 2008). This is in contrast
to the successful implementation of value-added
in a number of countries that acknowledges the
need to explain value-added scores to parents
and other stakeholders, but recognises that
this is a small price to pay for more accurate
measures of school performance. This research
seems to have weighed the benefits of valueadded scores against school NAPLAN scores
(Masters et al. 2008). Instead, value-added
scores should be published alongside schools’
NAPLAN scores as this information is valuable
to all stakeholders. Both should be published
but value-added scores should be considered
the ‘true’ measure of school performance
given its greater accuracy (Ballou et al. 2004;
McCaffrey et al. 2004; McCaffrey et al. 2005;
OECD, 2008; Raudenbush & Willms 1995).

Some critics of value-added have cited evidence
of the inappropriate use of value-added scores
in debate in other countries (Donnelly 2010).
This has often focused on inappropriate teacher
pay-for-performance schemes (National
Research Council, 2010). Such initiatives are not
suggested here. Multiple sources of information
need to be used in any evaluative process.

Policy recommendation:
The current measures of school
performance published on the ‘My School’
website should be replaced with valueadded measures of school performance,
given their greater accuracy and fairness
to schools serving poorer communities.
A focus on student progress rather than
performance at a single point in time is
not only more accurate, but also serves
a variety of policy objectives and is more
effective in improving instruction and
school education.
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5. Improving school education with value-added measures of school performance
Creating the most accurate measures of school performance is not an
end in itself, rather it is a basis for action. A key advantage of value-added
measures is that they provide useful data for teachers, school principals
and policy makers to inform evidence-based decision-making and improve
instruction. To this end, the data must be made available and accessible to
schools and teachers: it is at the classroom level where change will have
the greatest impact on student progress (Dudley 1999).
Unfortunately, in some education systems standardised testing led to
few changes in school level practice (OECD 2005a). Schools did not use
the data to improve instruction and policy makers failed to address the
complex organisational change required to institute school-level databased decision-making (O’Day 2002). However, value-added measures
of student progress are more readily incorporated into the work of school
principals and teachers.
A number of education systems have implemented initiatives to facilitate
effective use of performance data within schools (Dudley 1999). Education
and training programs have been successfully implemented (e.g. Griffin et al.
forthcoming; Jakubowski 2008), stakeholder and communication strategies
developed and executed (e.g. Ray 2006), and considerable investments
have been made to enable schools to analyse and then respond to their
own performance data to improve the education offered to their students.

5.1. Using value-added measures to improve instruction
There is growing evidence of the benefits of data-based decision-making
within schools (Black and William 1998; EPPI 2002; Griffin et al. forthcoming;
OECD 2008, 2005a; Taylor et al. 2005). Value-added measures of student
progress provide accurate information that allows schools to direct
resources, gauge the impact of various school programs, and take steps to
improve school effectiveness (Braun 2005; Ray 2006).
Developing education programs and shaping instruction based on the progress
made by individual students have been effective in lifting the performance
of both low and high achieving students (Griffin 1990; Halverson et al.
2005; Klieme et al. 2006; Mokhtari et al. 2007; Phillips et al. 2004; William
et al. 2004). Formative assessment and scaffolding of instruction utilise an
evidence base that is created through documented teaching, learning and
assessment within schools to create individualised instruction that feeds and
responds to each students’ progress and learning needs (Vygotsky 1986).

While the ‘My School’ website is a Federal Government initiative, it is
important to recognise the multiple education systems operating within
Australia between and within states and territories. The recommendations
made here will therefore require changes of different magnitudes in
each system. Nevertheless, value-added measures are more useful to
improving school performance and it is important to illustrate how they
should be used effectively within all schools.
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The emphasis on student progress highlights the need
to move away from summative assessments that
summarise students’ attainment up to a given point
in time. Instead, it highlights individual progress and
the next stage in students’ learning trajectories, upon
which effective instruction is developed. This requires
a shift in mindset from what students have achieved to
how student learning will progress.
Effective formative assessment and scaffolding of
instruction is often not a core element of teachers’
education and training. In fact, the important links
between different instructional practices and student
achievement is not always made by teachers
(Timperley & Robinson 2001). Changes to teacher
education and training need to be made to ensure that
teachers can successfully incorporate value-added and
other assessment information into effective instruction.

5.2. An information technology system for
school principals and teachers
An effective information technology system should
be implemented with a user-friendly interface that
empowers school principals, teachers and other
educators to analyse their school’s performance data.
These operate in a number of countries but are most
prominent in England and in various states in the USA
(OECD 2008). These systems help school principals
and teachers analyse the impact they have on their
students and to learn about the effectiveness of
different aspects of their school. Two examples of how
this could operate in Australia are provided below.
Figure 2 presents Year 5 numeracy results for a
hypothetical ‘city school’ including both raw NAPLAN
scores and value-added scores. City School has
students who performed below the Australian average
in the Year 5 NAPLAN numeracy assessment. Their
average score was 469 compared to the Australian
average of 487 (depicted with a white vertical line). The
Figure highlights the students in each performance band
with the blue band equal to the minimum standard and
those in the red sector performing below the minimum
numeracy standard. On the vertical axis is the valueadded score of what the school has contributed to each
student’s progress. The brown dots represent the
NAPLAN and value-added scores of each student. It may
assist interpretation if we divide this Figure into quarters:

Shaping instruction
based on the progress
made by individual
students has been
effective in lifting
the performance of
both low and high
achieving students.
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• The upper left hand quarter has students who performed below (or close
to) the NAPLAN average and for whom the school is contributing
additional value to their progress (above the value-added average of 100)
• The upper right hand quarter has students who performed above
(or close to) the Australian average and for whom the school is
contributing additional value to their progress
• The lower right hand quarter has students who performed above
(or close to) the Australian average but for whom the school is
contributing less than average value to their progress
• The lower left hand quarter has students who performed below
(or close to) the Australian average and for whom the school is
contributing less than average value to their progress
Figure 2.
City school: Year 5 numeracy results

Below minimum
At minimum
Above minimum

Value added scores
120

What makes this Figure particularly useful is that school principals
and teachers can analyse the contribution they are making to their
students’ performance.12 For example, consider the students in the
upper left-hand quadrant of the figure. These students have poor
NAPLAN scores but the school is effective in increasing the progress
these students are making. Clearly, analysis of only NAPLAN scores
would show that all students with a low NAPLAN score are poorly
performing, however, this fails to distinguish between students who
are consistently low performing and students who are progressing well
from an initial low attainment base. Without this distinction schools
cannot learn about which programs are helping students improve.
The students are simply all classed as having low numeracy achievement
and the school is considered under-performing for all of these students.
When ‘controlling’ for student background by comparing like-school groups
(or the Victorian intake adjusted measures), the school principal and
teachers at City School may be able to point to other like schools and show
that they have similar students performing at low levels. But they would
learn nothing about where their school is and is not making progress.

Australian NAPLAN mean

115
110

Value Added mean
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NAPLAN result
12. An effective interface would also enable educators to ‘click’ on any of the students to learn more about their characteristics and their performance in other areas (including school assessments of their abilities).
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Table 1 provides an example this time of the value-added profile for the
hypothetical Lakeside Park Secondary School. It gives the school principal
(Mrs Cleveland) a great deal of information on which subject areas and
year levels should be the focus of more attention and resources.
Conversely, Mrs Cleveland can also identify areas which have been
successful in lifting student progress that could then provide the basis
for programs across the school.
Although not shown in this illustrative table, Lakeside Park’s students
tend to score relatively well on the NAPLAN assessments, but the
NAPLAN numeracy scores in later years of secondary school are lower
than would be hoped. Mrs Cleveland was concerned but knew that
NAPLAN scores alone did not reflect the success of her teachers.
Instead, she chose to study the value-added profile shown in Table 1.
In this example, value-added results that are statistically significantly
above the average are highlighted in green and results statistically
significantly below the average are highlighted in red. The figures in
the Table represent the average contribution of the school to student
progress compared to students from other schools with the same initial
attainment, controlling for socio-economic background. For simplicity,
this figure can be converted to a percentage or a ‘gain score’. Column
2 would then show, for example, that in 2012, Lakeside Park increased
their Year 9 students’ writing scores by 15 score points compared to
other schools, with the same initial attainment, controlling for socioeconomic background. This enabled Mrs Cleveland to easily identify
trends within her school.

Table 1.
Value-added performance results: Lakeside Park Secondary School
Value-Added Results: 2012 – 2014

2014

2013

2012

Year 8

Year 9

Year 10 Year 12

Reading

101

104

109

112

Writing

102

108

102

101

Spelling and Grammar

99

107

101

103

Numeracy

88

87

98

100

Reading

99

100

111

99

Writing

109

106

102

104

Spelling and Grammar

103

110

100

102

Numeracy

89

86

98

97

Reading

97

102

98

97

Writing

113

115

97

99

Spelling and Grammar

99

109

101

100

Numeracy

82

93

99

100

Note: The final column ‘Year 12’ corresponds to grades achieved by students
in their final year of secondary school.
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Mrs Cleveland noted that even though the raw
numeracy scores of her upper-secondary school
students were lower than hoped, value-added scores
showed that the cause of this decline was actually
in the lower-secondary school.
The NAPLAN numeracy scores showed that
decline occurred between Year 7 and 8 and 8 and
9. Mathematics teachers in the lower secondary
school were asked to evaluate their program and any
significant teaching practices that may have caused
the reduction in student progress. Further investigation
showed that the recently introduced practice of
dividing mathematics classes according to aptitude
was having negative results. Value-added analysis
showed that this had led to a marked deterioration in
attainment, particularly amongst less able students,
who were no longer able to benefit from the higher
performing students in their classroom. Mrs Cleveland
has therefore abandoned the policy. Simultaneously,
she has launched a development program for
less able students, with the hope of correcting the
deterioration in attainment amongst these students.

In 2012, Mrs Cleveland also noted the excellent valueadded results in literacy amongst year 8 and year 9
students. Evaluation of a new cross-grade teaching
program developed by year 7 and 8 teachers led to
the program being expanded and implemented across
the school, and has produced a steady improvement
in value-added results for literacy amongst Lakeside
Park’s students.
These examples provide simple illustrations of how
value-added measures can be effectively used to lift
school and student performance. In contrast, NAPLAN
scores produced misleading and less useful results.
Both sets of data should be supplemented at the schoollevel with teacher and school assessments to provide
an operable portfolio of assessments for each student.

Value-added measures
allow schools
to direct resources,
gauge the impact
of various school
programs, and take
steps to improve
school effectiveness.
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5.3. Developing and sharing
effective performance
Resources should be provided for teachers
and schools to better analyse value-added
measures, develop programs and disseminate
best practice. Programs could focus on a range
of issues such as: formative assessment and
scaffolding of instruction; programs to lift the
performance of particular groups of students;
remedial classes to improve low performers;
peer critical learning programs; or school wide
initiatives such as mentoring and additional
teacher training, increased professional
collaboration and cross-grade and classroom
teaching. The focus of the program may matter
less than the methodology which would require
school principals and teachers to use valueadded performance measures as a component
of the development of their programs and then
importantly, for monitoring and evaluation.

This would encourage the use of performance
data so that it has a greater impact at the schoollevel. It would recognise school principals and
teachers as professionals who have the greatest
impact on student learning. School principals
and teachers who have developed successful
programs could be rewarded through inclusion
in specifically developed peer reviewed journals
and conferences. Positions could be created
whereby teachers and school principals with the
most effective programs work with other schools
to spread best practice.
Currently, Australia’s teachers believe they
are not recognised for being innovative in their
schools and classrooms.13 Their efforts are
not recognised nor rewarded and this should
be considered a serious problem for those
that consider schools as innovative centres of
learning (OECD 2009b).
Recognition of innovative practices evaluated
with value-added measures would send powerful
signals about the skills and capabilities of school
principals and teachers. Schools could also
publicise their successful programs, thereby
promoting school choice in their community.

Policy recommendation:
Resources should be provided for teachers
and school principals to better analyse
value-added measures, develop programs
and disseminate best practice.
School principals and teachers should be
empowered to use value-added measures
to improve instruction and school programs.
To achieve this:
• A user-friendly information technology
system should be developed that
allows school principals and teachers
to better analyse and then act upon
their own performance data; and
• Education and training for school
principals and teachers to incorporate
value-added measures and other
assessment information into instruction
and school programs should be provided.

13. This issue will be further explored in a forthcoming Grattan Institute education report focusing upon the development and evaluation of Australian teachers.
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6. Using value-added measures to improve accountability
Accountability in Australian school education has
historically focused upon the adherence to regulations
and the evaluation of school processes, normally by a
school evaluator, and the level of inputs in education.
The Federal Government appears intent on changing
this focus to one on outcomes (Gillard 2009a),
and this is being followed by states and territories
(MCEETYA 2009).
Publishing school performance measures on the
‘My School’ website will increase school accountability.
Publicly releasing performance data holds school
principals and teachers to account for the education
they provide to students and their use of public funds
(Ladd & Figlio 2008). However, if school performance
is incorrectly measured, the system loses credibility
and good teachers and school principals are unfairly
and publicly labelled as poor.
Within schools, the focus on literacy and numeracy
to measure the performance of schools provides an
incentive to focus on these areas of education. A school
principal could concentrate more of his or her school’s
resources on subjects and students that bring the
greatest gain in the NAPLAN assessments (Dixit 2002).

Additional class time or instruction may be scheduled
or more resources (e.g. additional teachers) devoted
to existing class time to increase the school’s NAPLAN
score. However, the evidence of this occurring in
other systems is mixed (Jacob 2002; O’Day 2002).
Additionally, this practice should not be viewed as purely
negative. There may be benefits to focusing on specific
subject areas or on specific students, particularly given
the large proportion of Australian students falling to or
below minimum literacy and numeracy levels.
An often forgotten aspect of publishing school
performance measures is increased political
accountability (Ladd 2007). Governments should be
held responsible for improving school performance
and the public will now be able to track the impact
made by Governments and their policies and
programs (COAG Reform Council 2009). In Australia,
this is particularly important given the comparisons
that can be made between states and territories. Yet,
if political accountability for school education is to be
fair and helpful in informing decision-making then the
measures of school performance must be accurate.

If school performance
is incorrectly
measured, the system
loses credibility and
good teachers and
school principals are
unfairly and publicly
labelled as poor.
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6.1. School evaluations
Accurate and informative school evaluation feeds all three
of the policy objectives discussed in this report: school
improvement, school accountability and school choice.
Value-added measures of school performance improve
the effectiveness and accuracy of school evaluations
and also the efficiency of the evaluation process itself.
Accurate measures of school performance can guide
an evaluation of a school by highlighting the areas
operating more and less effectively. The time available
for the evaluation can then be concentrated on those
areas most in need while learning from more effective
areas of the school. This increases both efficiency
and effectiveness through greater analysis of inputs,
processes and their impact upon performance.
Evaluation of processes is subjective by nature with
teachers and school principals assessed against
what is considered best practice. Yet, it is difficult to
determine best practice without an accurate measure
of performance. The development of value-added
modelling in education systems in OECD countries
has led some school inspectorates and evaluators to
undertake reform to ascertain the extent to which their
(often subjective) assessments of best practice were
actually having the desired impact upon students.
For example, the Dutch inspectorate re-evaluated
their qualitative assessments of best practice once
they had gained value-added performance data.

They identified key organisational and process
standards that influence teaching and learning within
schools. These standards were successful in turning
around under-performing schools and included:
• School and educational climate;
• Adherence to the curriculum;
• Effective learning time;
• Structured and engaging instruction;
• Remedial measures for low-performing students;
• Strong support for teachers from the school principal;
• Effective teacher cooperation;

There is little value
in simply naming
and shaming
under-performing
schools.

• Regular student assessments, particularly with
standardised testing; and
• Monitoring of the quality of instruction.
With the development of value-added measures
they were able to identify how performance in these
standards influenced student progress in schools
(van de Grift & Houtveen 2006). Previously, inspectors
had been using less reliable information to assess
standards (OECD 2008).
The entire evaluative process is improved if evaluators
have accurate measures of performance at their
disposal to complement other quantitative and
qualitative measures to create a more complete
picture of school performance.
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6.2. Actions for under-performing schools
There is little value in simply naming and shaming under-performing
schools.14 Instead, transparent and explicit steps need to be taken
to address under-performance. This is an important area that needs
greater attention than the scope of this report. However, an illustrative
example is provided below that builds on experience in other countries
that have identified key steps to turn around under-performing schools.
These steps may include:

Year 1 – An external evaluation is triggered when a school is identified
as under-performing (according to their value-added score). This would
be the first step in a developmental plan with measurable milestones
which aim to increase school performance. An external evaluator would
work with the school to improve the internal evaluative capabilities and
determine the key issues in the school causing under-performance.
The areas identified by the Dutch Inspectorate in the previous example
would be particularly important.
Year 2 – If under-performance persists in the following year then the
school principal would be given 2 years to lift the school to an adequate
level of performance. This would also entail an extensive external
evaluation of all staff with individual development programs put in place
and appropriate training identified.
Year 3 – Sustained under-performance would trigger an extensive
review of milestones identified in the development program. These may
be more process oriented and would also evaluate the training and
development of school staff specified earlier in this process. The school
would also be asked to work more closely with evaluators or designated
school improvement partners to improve performance.
Year 4 – A fourth year of under-performance would initiate a school
renewal process, following successful programs implemented in
education systems in other OECD countries (Araújo 2009; Goldstein et
al. 1998; Gray et al. 1999; Hopkins 2005; Stewart 2006).

14. The level at which a school is identified as under-performing according to their value-added score is further discussed in Section 8.
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An extensive review of the reasons for the underperformance and why the development program
has not been successful would be undertaken with
recommendations for extensive changes that may
include the replacement of key staff, hiring successful
educators to lead different areas of the school, and
implementation of a new school philosophy. The school
renewal could also encompass symbolic changes to
the school’s infrastructure such as renovations or new
building works. But the emphasis would remain on
improving the performance of the school, especially in
the areas designated as under-performing.
Similar steps could be used by school boards in the
Catholic and independent school sectors. This may be
particularly important for parents if schools charging high
fees are found to be poorly performing.

6.3. School autonomy
Holding school principals accountable for the performance
of their school (and having that performance made public)
requires they be empowered with sufficient autonomy
to act on value-added measures. This is particularly
important for school principals who as leaders and the
public face of schools must answer to publications of
school performance measures.
School principals should be granted autonomy to take
decisions that lift student progress.16 Individual teachers
have continually been shown to have the greatest impact
upon student performance and school principals should
be empowered to determine who teaches in their
school (Caldwell & Harris 2008; OECD 2005b; 2009b).

Regardless of the processes used in each school sector,
to enhance accountability across the education system,
particularly political accountability, COAG should track
the success of each system (Government, Catholic and
independent sectors in each state and territory) in turning
around under-performing schools. This would complement
current inter-state comparisons15 and hold jurisdictions
accountable for turning around under-performing
schools. Variation in the rate of success in turning
around under-performing schools would highlight the
impact of different practices. Successful practices would
be identified and could be shared between sectors.
15. For example, see COAG Reform Council (2009) National Education Agreement: Baseline performance report for 2008, COAG Reform Council, Sydney.
16. This issue will be further explored in a forthcoming Grattan Institute education report.

Holding school
principals accountable
for the performance of
their school (and having
that performance
made public) requires
they be empowered with
sufficient autonomy
to act.
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This requires an important policy change in
virtually every Australian state and territory.
Increased school autonomy has been shown
to be associated with increased school
performance in Australia and internationally
(Caldwell 2002; OECD 2007; Woessmann et
al. 2009). Change is required to empower
schools and give them the decisionmaking responsibilities to deliver improved
performance. Australian school principals have
already highlighted the need for these changes
and made the calls for increased autonomy
(Ferrari 2009a).

There is currently varied school autonomy
within Australian states and territories
(Caldwell & Harris 2008). Victoria has led
Australia in devolving management to schools
since the “Schools of the Future” policy
initiative introduced in the mid 1990s: the vast
majority of Victoria’s education funding is now
subject to local management decisions. At the
opposite extreme, schools within New South
Wales have very little autonomy: budgeting
and staffing decisions are taken centrally
by the State’s Department of Education and
Training (DEEWR 2007).

Policy recommendation:
Value-added measures of school
performance should become an important
benchmark in school evaluation. School
evaluators should make their qualitative
judgements of best practice based on
accurate evidence. In addition:
• Developmental steps should be taken
with under-performing schools (as
identified by their value-added scores)
• COAG should document the success
of each system (Government, Catholic
and independent sectors in each
state and territory) in turning around
under-performing schools.

Policy recommendation:
School principals must be granted
autonomy to take decisions that determine
the performance of the school for which
they are held accountable. Teachers have
continually been shown to have the greatest
impact upon student performance and
school principals should be empowered
to determine who teaches in their school.
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7. Promoting school choice
Informed school choice is greatly advanced with the publication of measures
of school performance (Gorard et al. 2001). Promoting choice within
the school sector is an explicit policy objective as agreed by education
Minsters at the MCEETYA Meeting in June 2009 (MCEETYA 2009). If
parents and families have access to information on school performance
then more informed decisions can be made in choosing the school that
best suits each student’s needs. In addition, families may become more
actively engaged in schools if they have more information about school
performance, either to help address poor performance or to become part
of a high-performing school. This may be particularly important given the
rising costs of attending some independent schools (Perkins 2010).

Given the Government’s focus on school choice (MCEETYA 2009), it is
important to understand that in Australia, as in many OECD countries,
there are a number of factors hindering school choice and the full benefits
of effective choice will not be realised as long as these obstacles remain
(OECD 2006).17 Families cannot choose to send their child to any school.
The main factors hindering school choice are financial, with many families
unable to afford expensive independent schools or relocate to catchment
areas for their favoured government schools. A number of schools reject
students, particularly if they live outside of their local area, as they are
already full and do not have the resources to accommodate additional
students (OECD 2008).

In Australia, school funding follows students. If high-performing schools
attract more students, they receive more funds. If the benefits from
promoting school choice and subsequent resource allocations are to have
full effect, then the measures of school performance used by parents and
families must be accurate. If not, then parents are not choosing the most
effective schools for their children, and the resources that flow from these
decisions are being misallocated. This increases the need for accurate
measures of school performance and, as argued here, a move to valueadded measures of student progress.

If the benefits of more informed school choice are to be realised, then
changes have to be made to increase the ability of parents to choose
their favoured school (Hoxby 2003). The current focus on more informed
school choice seems to ignore this issue. Effective school choice needs
to exist for families before we worry about informing school choice.

17. This issue will be further explored in a forthcoming Grattan Institute education report.
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8. Implementation issues
The discussion presented here provides a brief description of some of
the key implementation issues from the recommendations presented
in this report. This report has highlighted the benefits of value-added
modelling but success depends upon effective implementation. There
are numerous examples where poor implementation of systems
of value-added modelling have resulted in poor outcomes (OECD
2008). This is not a full discussion of each step required in a complete
implementation but builds on experiences, both positive and negative,
gleaned from implementation in other education systems.18
Most implementation issues should be addressed during a pilot phase
which would focus on choosing the appropriate value-added model.
Other key issues discussed in this section include: the outcome measure
upon which overall school performance is assessed; the presentation of
school performance information; the need to greatly improve the quality
and breadth of student background data to obtain accurate measures of
school performance; and, a brief discussion of cost issues. This section
does not explicitly detail the need for a comprehensive strategy for
effective stakeholder engagement as it is considered that this is a theme
running throughout this report.
School principals and teachers should be trained and empowered to use
value-added performance information for school and teacher improvement
and therefore be engaged at each stage of the development process.

8.1. Choice of value-added model
The introduction of value-added measures of school performance inevitably
leads to questions of which model should be used. This question should be
answered during the pilot phase which assesses the merits of each model
run against existing data (or a subset thereof). The most appropriate model
can be chosen which best suits the statistical and methodological criteria
employed. This may focus on the variance produced with each model and
the number of schools found to be statistically different from the average;
the potential bias in the model and the handling of any missing data; and
the reliability of estimates, particularly those for smaller schools.
It is important to recognise that model choice will not normally produce
substantially different results. Analysis has shown that results are largely
reproducible with different models (OECD 2008). This is not to say
that model choice has no impact, merely that its impact should not be
overstated. Steps should also be taken to ensure that small changes in
results between models do not have negative impacts.
Estimates of schools labelled as under-performing should be the subject
of further analysis. Analysis of outliers in the data, missing data, and the
possibilities of misspecification should be analysed. This may include
alternate models being run for schools categorised as under-performing
to ensure that spurious results do not trigger misguided actions.

18. For a more complete discussion of implementation issues see OECD (2008), Measuring Improvements in Learning Outcomes: Best Practices to Assess the Value-Added of Schools, OECD, Paris.
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8.2. Choosing a single measure of school performance
It is important to identify early in the process the value-added measures
upon which school performance will be based. NAPLAN assesses literacy
and numeracy across five domains of learning at 4 year levels of school
education: a combined primary-secondary school would therefore have at
least 15 value-added scores. It is necessary to identify the measure that
would trigger actions to improve school performance. A single measure
provides consistency across years and may also improve policy decisions
such as school funding models targeting under-performing schools.

Nevertheless, it is important that a single measure be identified as the
prime measure of school performance. There must be clarity about
specific actions, especially in classifying a school as under-performing
and undertaking actions to address that under-performance. This should
be the overall value-added measure for a school that is the average of
value-added for all subject areas assessed across year levels. Focusing
on value-added across all assessments avoids the potentially negative
consequences of focusing resources on specific areas of school education.

Choosing a single measure of school performance requires that policymakers recognise the impact this will have on schools and teachers.
It is also important to recognise that a value judgement is being made.
First, measuring performance in specific subjects, students or standards
encourages school principals and teachers to focus on these areas,
especially if there are extensive developments and accountability
actions stemming from the value-added scores. Second, it requires
a value judgement about where the education system should focus
its resources. For example, focusing on low performing students over
other students requires a value judgement that governments may wish
to make if they believe the social and economic benefits are greater.
It is argued here that all value-added scores should be calculated
and made available to schools and the general public. It is beneficial
for more information to be made available to schools for their internal
development and to feed other policy objectives.
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8.3. A 3-year moving average of school performance
This report has argued that value-added measures of school performance
should be used as a basis for actions that benefit school improvement.
Actions such as schools being placed ‘on notice’ and school renewal
programs have also been discussed. Given the impacts of these initiatives
it is essential that the measures of school performance be reliable. Research
has shown that there can be year-to-year volatility in school’s value-added
results (Jakubowski 2007; Ray 2007; van de Grift & Houtveen 2006)
and that this volatility is often greater for small schools (OECD 2008).19
Volatility in school performance between single years is unlikely to reflect
large changes in performance and may be partly due to random noise in
the data and/or the estimation process (Kane & Staiger 2002). Given these
findings and the need to produce accurate measures of school performance
it is recommended that schools value-added scores be calculated as a
3-year moving average. This smooths year- on-year fluctuations to create
a more stable and reliable measure of school performance.
The instability of results of small schools means that value-added results
calculated for schools where the sample of students is less than a specified
number (determined through testing in the pilot phase) should not hold
implications for teachers and schools. For example, small schools should
not be used for actions such as school renewals that have implications for
teachers and school principals. Instead, they should be used as additional
information that complements other evaluative information, with caveats to
inform readers of potential problems with the data.

8.4. Increasing accuracy and effectiveness
with annual NAPLAN testing
We advocate for the eventual introduction of annual NAPLAN
assessments for students between year 3 and year 10. The result of
this would be value-added measures available for each student in most
years of their school education. This would increase the opportunities
for schools to identify the cause of students progressing at faster and
slower rates, leading to more timely improvements in instruction and
school programs. Importantly, more frequent student assessments
permits more accurate value-added measures of school performance
(Raudenbush 2004; Sanders et al. 1997).
Currently, school performance data is limited in enabling change within
schools. As students are only tested every second year, it is more
difficult to identify the true causes of student progress. For example,
analysing school value-added between years 7 and 9 does not tell us if
progress was greater in year 7 or year 8. Greater precision is required
to facilitate school improvement initiatives. Current efforts to improve
instruction are negated as value-added can only be calculated once
in students’ primary education (between years 3 and 5) and twice in
students’ secondary education (between years 7 and 9, and year 9 and
the final year of secondary school).

As with other statistical and methodological issues, substantial testing
in the pilot phase of the implementation process will reveal the extent of
volatility of results with different models. The appropriate sample size for
the classification of small schools can then best be ascertained.
19. It should be noted that if volatility between school value-added scores is a large concern then this should be incorporated into decisions concerning model choice in the implementation stage.
For example, a feature of random effects models such as that used in England are that the school performance residuals are ‘shrunk’ to the average, particularly for smaller schools (Ray, 2007).
This reduces volatility but can increase bias in the results which should also be considered when comparing the efficacy of different value-added models.
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8.5. Presenting value-added measures of school performance
Section 5.2 provides examples of how value-added information can
effectively be used in schools to inform decision-making and improve
instruction. Presentation of value-added information to the public can
complement the existing dissemination of school reporting information
through the ‘My School’ website. Value-added measures should be
presented for each NAPLAN learning domain for each year level
assessed. A value-added score for students in their final year of
secondary school would add to this picture and would be particularly
important for students (as performance in these years largely determines
university entrance). These would be complemented by an overall
school value-added score that is the average of these scores.
Value-added scores complement and should be presented alongside
NAPLAN scores to provide as much information as possible to inform all
stakeholders. However, value-added measures should be emphasised
as the true measure of performance. This would severely dilute the
possibilities of league tables being created based on raw test scores.
This is more likely with the current system that does not produce an
alternate performance measure.

An additional benefit of presenting schools’ NAPLAN scores alongside valueadded scores is that it would diminish the prospect of schools ‘gaming’ the
system that has been a problem in some education systems (Jacob 2002).
Value-added measures of school performance emphasise student progress
between NAPLAN assessments and, as recommended here, students’
grades in their final year of secondary school. As school performance is
measured on the progress made between these assessments, there is an
incentive for schools to score poorly on an initial assessment. For example,
a secondary school could discourage their students from performing well
on the year 7 NAPLAN assessments to artificially accentuate the progress
made to the year 9 assessment and then to the final year secondary
school. By publishing NAPLAN scores as well as value-added scores,
schools ‘gaming’ the system would have published NAPLAN scores that
are artificially low. It is safe to assume that no school wants to have lower
NAPLAN scores or be known as having low-performing students.
An important aspect that needs to be considered is the scale of the valueadded score. As discussed earlier in this report, value-added is a relative
measure with a positive score indicating a school has added more value
than the average and a negative score indicating that the school has
contributed less than the average to student progress. Difficulties can
exist in presenting negative scores as it can give the mistaken impression
that students in the school are going backwards. Students in a school
with a negative value-added score are still progressing but the contribution
of the school to their rate of progress is less than the expected average.
Given the possibility of confusion stemming from the relative nature of
value-added scores, it is recommended that school value-added scores
are converted to a scale with a mean of 100. Therefore, a school with
a zero value-added score is converted in the new scale to a value-added
score of 100. Schools would therefore no longer have negative scores.
They would simply score less than 100. Similar changes were made in
England to reduce confusion over this matter (Ray 2007).
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8.6. The need for accurate student-level data
An integral component in developing accurate measures of school valueadded is that the data used in the modelling is reliable, accurate and
has the required coverage to measure school performance. Clearly, the
quality of the student assessments is of utmost importance and this must
be maintained over time to ensure that we can measure student progress
(Koretz 2005). Given their high quality, the NAPLAN assessments are not
questioned here. However, the reliability of student-level data is also very
important to the development of accurate measure of school performance:
in Australia there are substantial problems with the quality and coverage
of this data that needs to be addressed.
A lack of student background contextual data restricts both the accuracy
and utility of the current measures of the performance of Australian
schools. Substantial evidence in numerous countries has shown that the
accuracy of school performance measures relies upon the quality of the
student background data included in the model (Goldstein et al. 2008).
This encompasses not only the extent that socio-economic background
data is included in the modelling (Ladd & Walsh 2002) but also which
specific characteristics best capture the factors affecting student
performance that are outside the control of the school (Ferrão 2007;
Hægeland & Kirkebøen 2008).

The school performance measures calculated by the Federal Government
rely on census data of where a student resides to control for differences
in students background that would influence their performance in the
NAPLAN assessments. This is a crude measure of student background
that does not properly account for heterogeneity within and between
schools. It does not account for the array of socio-economic background
characteristics that can influence student performance. However, they
are the best that is currently available and still provide valuable output.
Naturally, they are better than using no background measures. The
data used by the Victorian Government to create their intake-adjusted
school performance measures are better than that used by the Federal
Government, not least because it utilises student and school-level data
instead of census data. However, more detail is required on student socioeconomic status to better control for differences in student backgrounds to
accurately measure school performance.
An important additional benefit from improved student background
data is that the greater the background data available, the more that
educators can use the data to help improve the education offered to
specific groups of students (e.g. immigrant or low socio-economic
backgrounds). As an example, if we consider a student taking the
NAPLAN Year 5 numeracy assessment, there are numerous factors that
will influence that student’s performance in that assessment.
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These factors can roughly be grouped into individual, family, neighbourhood
and community, and school factors that influence student performance on
this assessment.
Individual factors include characteristics such as gender, mobility
between schools and of course innate intelligence that influence student
performance (OECD 2007; Ray 2008; Thomson & De Bortoli 2008). While
there is not normally great variation in the age of students within year
levels, such variation can significantly affect performance (Hægeland et
al. 2005; Ray 2006). A host of familial characteristics ranging from family
size and marital status to education and employment influence student
performance (Haveman & Wolfe 1995; Lissitz et al. 2006). Given the
limitations of collecting data and the need to keep the modelling relatively
simple, value-added analyses in OECD countries have usually focused
on parents’ education, occupation and employment status but can also
include factors such as divorce that can influence students’ academic
progress (OECD 2008). Neighbourhood and community factors are often
more difficult to measure but focus on the characteristics of people in
students’ neighbourhood and peer group (Ginther et al. 2000).

So for each student, a statistical estimation of their performance may
include their: age; gender; indigenous status; whether or not they are
new to a school; family education and occupation; country of birth and
migration background; language preferences; grade repetition; and
student learning difficulties. These factors affect the performance of
students but are outside the control of the school. They have been
critical in systems in other OECD countries to accurately measure
school performance (Ferrão 2008; Hægeland & Kirkebøen 2008).
Student-level information on these areas should be collected to create
more accurate measures of school performance and target programs
for minority groups. Such data collections have been successfully
implemented in a number of countries without placing an excessive
burden on schools or infringing on people’s privacy. Similar data has
been successfully collected in Victoria and this could be easily extended
(DEECD 2009).

Measures of these factors, or proxies of them, need to be included in a
statistical estimation of school performance as we have to ‘control’ for
these factors to isolate the effect of a school on student performance. This
is not a simple process given the array of factors that influence student
performance and the difficulties in identifying them, let alone measuring
them. But if not properly addressed, problems of bias and misspecification
are often created (OECD 2008).
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If we consider the above list of student background factors that should
be included in a contextualised value-added measure of school
performance, it is clear that:
• The crude measures used in the ‘My School’ website to create likeschool groups are inadequate to accurately isolate and therefore
measure school performance;
• The required student background contextual information can be readily
collected at the student-level and has been shown in a number of
education systems not to place an onerous burden on schools; and
• Measures of the value-added of schools to the progress of students
of different backgrounds (as measured with this student background
data) would greatly assist efforts to develop and monitor policies,
both at the system and school level, to improve the performance
of students from different backgrounds (e.g. analysing the impact
of grade repetition on the progress of students with a non-English
language speaking background).

If student background characteristics are not properly controlled for
in the statistical estimation, then the measures of school performance
become biased. This may inaccurately provide a school performance
measure that overstates or under values the true school performance.
The magnitude of this problem is greatly reduced with value-added
modelling but it is clear that a student background questionnaire should
be completed for each Australian student that provides sufficient
information to allow for accurate measures of school performance.
Opponents of such a move need to recognise that without this
information we are harming and potentially punishing schools serving
poorer communities. Moreover, we are preventing educators from
improving school education for minority and disadvantaged groups.
Arguments of placing an undue burden on schools simply do not hold
given the costs of such a questionnaire compared to the advantages of
improving the system.
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8.7. Cost
A final issue that must be considered in every policy initiative or set of
recommendations is cost. The costs and benefits of all education policies
and programs should be continually monitored.
While detailed cost analysis for each state and territory is outside the
scope of this report, some issues should be considered such as education
and training expenditures and costs associated with the development and
dissemination of value-added measures.
The costs in the move to value-added modelling are relatively low. The
main costs come from educating and training for school principals and
teachers to incorporate value-added measures into their decision-making
and instruction. Numerous examples are available of school principals
and teachers being trained in value-added modelling in easily reproducible
formats (OECD 2008). Jakubowski (2008) illustrates how short training
sessions were effectively used to train Polish teachers to not only use
the data but calculate their own value-added scores with statistical
modelling packages. Such extensive training may not be necessary but
it illustrates the point that this is not a confusing statistical concept with a
level of complexity that prevents effective dissemination and use. Such
training incurs a cost that is not insignificant but can be reduced if existing
expenditures on education and training are targeted in these areas.

Costs associated with the modelling itself and the implementation of
an effective user-friendly information technology system have not been
large in other education systems. For example, in England, a small
team of 3-5 people run the value-added modelling for all schools in
England. This team also assumes a number of additional responsibilities
concerning the dissemination of performance results, the use of RAISE
Online (the information technology system used by schools to analyse
performance information in England), and the key stage assessments of
students (OECD 2008).
It should also be remembered that the greatest costs in the measurement
of school performance have already been committed in Australia.
The development and implementation of the NAPLAN assessments
is the largest cost component in this process by a substantial margin.
The recommendation to extend to annual testing of students between
years 3 and 10 would add to these costs. However, as the infrastructure
for developing and holding NAPLAN tests is already in place, the cost
implications are reduced. The benefits would be considerable and given
the investments already made in the NAPLAN assessments and the
objectives to raise school performance, the cost-benefit analysis of the
recommendations is likely to be very positive.

This may be particularly useful considering the benefits to students
achievement discussed in Section 5 (Black & William 1998; EPPI 2002;
Griffin et al. forthcoming; OECD 2005a; Taylor et al. 2005).
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9. Conclusion
Publishing schools’ NAPLAN scores on the ‘My School’ website is a large
step forward. However, for the objective of measuring school performance,
school value-added scores should replace the current system that relies
on like-school groups, that is prone to inaccuracies and may be biased
against schools serving lower socio-economic communities. Inaccurate
measures of school performance will not have the intended benefits
of increasing school accountability and school choice and negate the
substantial opportunities for improving school effectiveness.
Value-added analysis allows policy makers and educators to track student
progress through their schooling, rather than relying on simplistic snapshots
of performance at a single point in time. Regardless of students’ social,
economic or language backgrounds, or the school they attend, the focus
should be on the progress, or lack thereof, made by all students.
Measures of value-added school performance should not be viewed as
an end in themselves. Rather, they are a basis for action. Value-added
measures will form an effective evidence base for informed policy
development, and improve instructional practices and school effectiveness.
This report advocates for the adoption of value added measures of school
performance throughout Australia. Value-added measures of school
performance provide greater accuracy and fairness to schools serving
different student populations. Further recommendations are also made that
will vary in their impact between education systems in Australia that include:

• School principals and teachers should be empowered to use
value-added measures to improve instruction and school programs.
To achieve this:
– A user-friendly information technology system should be developed
that allows school principals and teachers to better analyse and
then act upon their own performance data;
– Education and training to incorporate performance assessment into
instruction and school programs should be provided;
– Resources should be made available for teachers and schools to
develop programs based on value-added measures and disseminate
best practice.
• Value-added measures of school performance should become an
important benchmark in school evaluation. School evaluators should
make their qualitative judgements of good practice in the context of
value-added performance measures;
• Value-added measures of student progress should be the basis for
categorising schools as under-performing. Developmental steps should
be explicit, with additional support for under-performing schools; and
• School principals must be granted autonomy to effectively lead the
school for which they are being held accountable. Individual teachers
have continually been shown to have the greatest impact upon
student performance and school principals should be empowered to
determine who teaches in their school.
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