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Definitions

Term

Definition

Programme for
International Student
Assessment (PISA)

PISA is a triennial international survey which aims to evaluate education
systems worldwide by testing the skills and knowledge of 15 -year -old
students. Three domains are tested: reading literacy, mathematical

literacy and scientific literacy. Alongside the test, students, school

leaders and teachers complete surveys about aspects of their school and
practice.

Trends in International
Mathematic s and Science
Study (TIMSS)

TIMSS (Trends in International Mathematics and Science Study) is a

large - scale assessment designed to inform educational policy and
practice by providing an international perspective on teaching and

learning in mathematics and s cience. First conducted in 1995, TIMSS
reports every four years on the achievement of Year 4 and Year 8
students. Background questionnaires are also conducted with students,
teachers and school leaders.

School quality

School quality is defined as the cont ribution that a given school makes
to the outcomes of its students, after controlling for contextual
characteristics. The quality of a school is therefore a driver of student
outcomes, as are other factors relating to the individual characteristics

of stud ents, or the context of the school and/or education system.

Drivers of school quality are defined
practice and management that drive student outcomes, and therefore
determine a schooldés 6qualityedand These
management are defined as factors over which a school has some
degreeofcontrol i n contrast to a school ds coa¢

Classroom quality

Classroom quality is defined as the contribution that a given teacher and
classroom structure/en  vironment makes to the outcomes of its

students, after controlling for contextual characteristics. The quality of a

school is therefore a driver of student outcomes, as are other factors

relating to the individual characteristics of students, or the context of

the school and/or education system.

Prior Academic
Achievement and self -
efficacy

Prior Academic Achievement and self -efficacy describes the level of
prior achievement  a student brings to the classroom and the intrinsic
measures of engagement and wellbeing asso ciated with learning in the
classroom .

Teaching Efficacy

Teaching efficacy isan all -encompassing term that captures the quality

of a teacher and the quality of their teaching. In particular, it captures

teacher attributes (such as qualifications) and teaching practice & which
includes teachersd approaches to orga
in the classroom.

School leadership,
governance and culture

School leadership, governance and culture relates to schot
approaches to managing, governing and leading schools, and the

culture of leadership that is developed. This may include the nature of

school 6s models of distributed | eader:
school principals and leading teachers towards school wide instructional
approaches, a nd approaches to student management.
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Term

Definition

Classroom organisation and
environment

Classroom organisation and environment covers how different aspects
of classroom conditions and dynamics (context, organisation and,
environment) influence student outcomes

Auto nomy

Autonomy is used to describe the level of local decision -making
authority provided to schools within a given education system

(including aspects of school management and administrative decisions,
recruitment of teachers, and curriculu m).

Accountabili  ty

Accountability relates to how and to what extent schools are held
accountable for student outcomes, and for the quality of their practice
and management more broadly.

Resourcing

Resourcing relates to the type and level of resources schools may use
to d eliver teaching and learning activities (and other activities related to
the running of a school).

Student outcomes

Include any positive outcome for students associated with schooling,
which may include subsequent labour market outcomes or other quality
of life measures. In this report the focus is on measures of student
academic achievement provides test score results.

Intermediate outcomes

Intermediate outcomes are outcomes which are driven by factors that

affect school performance but are also drivers of school performance in
and of themselves. For example, students are more likely to be

engaged in school if they have teachers using effective practices; this
engagement drives their performance in overall school outcomes

measures.
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Glossary

Acronym Definition

ACARA Australian Curriculum, Assessment and Reporting Authority
ACT Australian Capital Territory

ESCS Economic Social and Cultural Status

NSW New South Wales

NT Northern Territory

OECD Organisation for Economic Co - operation and Development
PISA Programme for International Student Assessment

QLD Queensland

SA South Australia

SES Socio - Economic Status

TAS Tasmania

TIMSS Trends in International Mathematics and Science Study
VIC Victoria

WA

Western Australia




Developing an evidence base linking policy, practice and performance in Australian schools

1. The challenge and opportunity

Australia is falling behind on international tests of student achievement
even though school funding is growing.

y

3. A new evidence base to inform policy

Sl:hoo\ and teacherfactors
contribute as much as 28% of

variation in students outcomes.
\

-
We have been monitoring
outcomes nationally for nearly a
decade

L

/ but without a consistent
evidence base to inform
strategic focus on areas
where changes to practice can

State and Commonwealth
governments have implemented
hundreds of initiatives and
significantly increased
funding overthe last 20 years

there is limited assurance that
these investments will translate
into improvementsin school

\quality.

make a difference to outcomes,

\

J

There is an opportunity to improve—if we were able to lift the performance of a

school from the bottom 10% to the top 10% of schools, it would equivalent
to adding an additional 1.5 years of learing for those students.

And by increasing Australian
student outcomes by just 5%

Grow Australia’s ]
nationally, we could:

economy by $26bn

2. A new measurement framework

/~ Within this 28%, teaching
practice, classroom
organisation and
environment and school
leadership are the most
\_ important drivers.

/" The mostimportantdrivers
within teaching practice are
instructional approaches,
and engagement and

. wellbeing.

[These results are broadly
consistentacross outcome
measures, however school
leadership and school
resourcing appear more
important when explaining
student engagement and
\wel\being outcomes.

Contribution to variation in TIMSS Year 8 Maths scores, 2015

Contextual
factors

Engagem
and

Teaching
practice
13%

ellbe,

Classroom
organisation
and

environment
7% Other factors

5%

- -

While this evidence confirms what many already know aboutimportance of
practice in the classroom, it is now possible to demonstrate that teaching
practice is at least twice as important in explaining student outcomes when
compared to all other observed drivers of school quality.

4. Implications and future directions

{
This research provides guidance for policy by identifying the aspects of

dassrooms and schools that matter most to student outcomes.
.

This work illustrates the potential gains to be made from Australian schooling policies that focus on
improving the most important drivers of school quality—
environment, and school leadership.

teaching practice, classroom organisation &

-

and TIMSS datasetsinto a robust and consistent framework, this study brings
together the most recent Australian data on the drivers of school quality.
\

~
By mapping indicators of context, practice, policy, and outcomesfrom the PISA

é School guality is defined as
the impact that school
practice has on student
outcomes. Observed drivers
\ of school quality include:

School resourcing Classroom
organisation and
environment

feachuoieticacy School leadership

School autonomy

This framework and methodology
allows for the empirical
measurement of the relative and
absolute importance of these
drivers in explaining variations
in outcomes across Australian
schools and classrooms. These
outcomes include:

Academic achievement

Engagement

Sense of school belonging

Safety and wellbeing

focusing the policy levers of

ﬂhese gains will only be achieved by \

With this evidence base, government may be supported in...

ﬁDemonstrating the link to improvements in teaching

government on the factors which
matter most—those which influence
practice in the classroom.
However, these critical drivers are
often the most removed from system
level policy settings and levers.

This means Australian schooling needs
better evidence that links practice
at the school and classroom level
to policy and performance.

the classroom level

\
20690

practice before investing in initiatives intended to
drive improvements in outcomes

2.Setting a strategic and long-term focus on the
outcomes impact of sustained changes to practice at

3.Relying on, and encouraging the use of, evidence-
based interventions across Australian classrooms and

4. Collecting and sharing data and evidence on how

\interventions result in improved practice.

This study provides an evidence-based framework to support governmentin understanding how policy and reform

may be aligned with evidence of what matters to improving student outcomes.

This evidence may be used to develop a formative framework for improving student outcomes to underpin policy
going forward—including to help drive more effective uses of funding in Australian schools.




Executive summary

Australiabds schooling system has consistently been ranked
world. This performance is underpinned by the quality of schools, the quality of teachers and the

effectiveness of Australian teaching practice .However,ther e is scope for Australiads p
to improve. Most recently, the 2015 Programme for International Student Assessment (PISA) and

Trends in International Mat hematics and Science Study (TI M

schooling results declining in both absolute and relative terms.

Reversing these trends  will require government s to direct resources and  policy effort s toward the
endeavours of school practice  most capable of lifting quality and student outcomes . However,
there is currently limited empirical evidence about how polic ies, schooling practices and student
factors are associated with these school quality trends in the Australian context and what this

means for Australia in lifting school quality

Ther e is therefore a need to better understand the underlying drivers of student outcomes in

Australian schools & particularly as they relate to practice and polic y& in order for government
investments and  polic y to be better targeted to drive improvements in the performance of
Au st r asthodding system.

The Department of Education and Tr ai beloitgAcdessEdomomi€se par t ment 6
to undertake research into the drivers of school quality in Australia, with the goal of expanding the

evidence base available to the Department in analysing, evaluating and developing school policy.

In particular, this work provides a new empirical framework for assessing these drivers in the

Australian context, and presents the results of this framework using PISA and TIMSS data.

Studi es s uch VaisleLEaning i (20093 have provided a comprehensive overview of the
factors that influence student outcomes in school education, including the relative effects of
different contextual attributes, polic ies and practices on student learning. These studies draw on
extensive international and Australian research to establish a detailed evidence base capturing

what works and, equally importantly, what does not work, i n school education.

However, there remains a gap in the evidence base to support findings on the drivers of school

quality in Australia. This arises from the fact that:

1 While this existing evidence base has helped us understand the factors that drive educa tional
outcomes in schools, the link between this evidence base and the role of government is often
less clear and few researchers seek to provide a summative structure which relates their
findings to implications for government

1 Further, this evidence typ ically relies on a range of studies conducted on students in different
educational contexts and systems which make meaningful comparisons of their relative effects
on a consistent measure of student outcomes hard to establish.

Few studies have soughtto ¢ onduct empirical analysis of the drivers of student outcomes, and
school quality, using a comprehensive dataset of Australian students and schools. Similarly, few

studies seek to use such an evidence base to link the drivers of school quality to the role o f
government.

This research study is differentiated from previous research as it seeks to use a consistent set of
Australia -specific evidence on student outcomes and school practice to provide insights on the

drivers of school quality within a single consi stent framework. This makes it possible to identify the
relative effect sizes of different drivers of school quality , information that is not presented by the
existing literature.

Any analysis of this nature is limited by the quality of the data available. This study utilises
indicators of practice contained in the PISA and TIMSS datasets to match particular aspects of



practice to observed student outcomes. The accuracy of the results is therefore limited in part by

the quality of the matching exercise faci litated by these datasets and the quality and
appropriateness of the questions that comprise these datasets . Hence, this report provides
evidence on the most important drivers of school quality , while noting that the approach may be

further refined over ti me as better evidence becomes available.

The goal of this study is to develop a framework that  link s elements of practice and student
outcomes, and which is capable of utilising existing data sources to empirically estimate this link,
in order to provide evidence of:
1  The factors that drive student outcomes in Australia, and in particular the role that school
quality plays in driving student outcom es;
1 The attributes of practice that define school quality, and how these attributes may be
measured; and
1 Therole that governments can play in influencing school practice and driving improvements in
school quality.

It is possible to organise the contributi ng factors to student learning outcomes into three broad

categories:

1. Student factors dincluding factors that relate to a studentés
as measures of prior achievement and self -efficacy in learning.

2. School level factors 8 including aspects of teaching efficacy , school practice and
management, and other aspects of school practice.

3. System level factors 8 including characteristics of schooling systems, such as autonomy,

accountability and resourcing.

Within each of these catego  ries is a range of factors that are known to influence student outcomes.
Some of these (such as socio  -economic status) are identified and measured in international

datasets such as PISA and TIMSS .1 Others may be identified through external evidence sources ,
such as system level attributes relating to policy and regulatory settings

A simple overview of the approach

The most robust way to determine the relative effectiveness of different drivers of school quality
is to regress a measure of student outcomes ( such as test scores) on these drivers, while
controlling for other contextual factors. Unfortunately it is difficult to observe each driver for an
individual student, meaning that this simple regression analysis cannot be undertaken.

However, the PISAand  TIMSS datasets do contain other indicators that are observed for each
student. By mapping these indicators to the (unobserved) drivers of quality, it is possible to use

them in the regression analysis in place of those drivers. The core contribution of th is work is to
undertake this mapping in a way which allows the derivation of empirical estimates of the
relative importance of the different drivers using a robust and consistent framework.

The methodology for this study involves providing a link between practice and student outcomes

by bringing together evidence from literature and previous research, and original empirical

analysis of the PISA and TIMSS datasets. This is made possible through the inclusion of questions

in each of these datasets that provi de indications of certain aspects of practice, thereby providing
a measurable link between practice and student outcomes. More specifically, the approach involves
the following steps:

1 Aliterature review is undertaken to identify the key drivers of student outcomes in existing
research. These drivers are then categorised into themes and sub -themes.

1  The questions contained in the PISA and TIMSS datasets are then mapped to these themes,
effectively creating proxy variables in these datasets for each of the th emes.

! It should be noted that PISA and TIMSS use different measures of these variables. PISA constructs its own
proxy index for measuring socio -economic status (known as the ESCS Index). TIMSS collects information

b ¢

through a number of proxy variables, including the number of books in a studentds househo



1  Student outcomes are then regressed against these  driversto empirically determine which
elements of practice have the greatest impact on student outcomes. These identified aspects of
practice are defined as the drivers of school quality

Figure i below provides a high  -level overview of this measurement framework , which relates
system, school, and student level factors to a set of nine anchor themes. These themes represent
the key drivers of student outcomes that have been identified through a targeted review of the

leading literature on what matters in school education internationally.

Figure i : Overarching measurement framework for the empirical analysis

System School

| |
R
5 00 @ © 0O

Resourcing Accountability Autonomy School Classroom  Teaching Ethnicity Socio- Prior
leadership, organisation efficacy and cultural economic  zcademic
governance, and background status  achievement
and culture environment

INDIRECT

Themes at a system level and school Themes at a school level and student
level are associated with affecting level are associated with affecting
student outcomes indirectly student outcomes directly

Source: Deloitte Access Economics

Key literature review findings

Evidence from the literature clearly shows that teaching efficacy is among the most influential

factors driving educational outcomes , W hile school leadership, governance and culture at a
school level generally influence student outcomes through their impact on the classroom
learning environment and the quality of teaching. The factors that influence teaching efficacy
are complex and multi  -faceted. Broadly, the literature indicates that teachi ng efficacy can be
conceptualised broadly by two themes 0 teacher attributes and teaching practice

For the purposes of categorising questions and measures within the PISA and TIMSS datasets, this

framework is subsequently explored in greater levels of gran ularity. For example, the theme of

teaching efficacy ( whi ch is broadly synonymous with the notion of
into teacher attributes  and teaching practice . These separate themes distinguish between the skills

and qualifications of  teachers which inform the effectiveness of their teaching practice ; and their

teaching practice itself, which includes factors such as ongoing professional development and

approaches to teaching and learning in the classroom 0 asoutlined in  Figure ii below.

In broad terms, these different factors or themes can be classified as being: contextual ,inthe
sense that they relate to the attributes that students bring with them to the classroom or other

contextual circumstances relating to the school environment; or factors which relate more to the

quality of schools and the performance of systems , wh ich capture elements of educational
practice that can be influenced by government and can be connected to the quality of teaching and

learning in the classroom.

o



Figure ii : The components of teaching efficacy
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Source: Deloitte Access Economics

By separating the drivers in this way it is possible to isolate the variation in outcomes explained by

individual school practice, separate from their contextual environment (for example, the socio -
economic status of their local community), the system (for example, government or non
government) or jurisdiction (that is, state or territory) in which they operate and seek to identify
the observable characteristics that explain these variations. A conceptual illustration of this
empirical approach is provided in Figure iii below.

Figure iii : Conceptual illustration of empirical approach

System
attributes 1
® - v © |
> - Other |
aspects |
of system
policy |
Contextual factors T
o R r T 1 )
Student Student | | School : | School | system ' Government'
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achievement S g
Source: Deloitte Access Economics
As with any original empirical study, the approach used in this  report has its limitations. In
particular:
1 While the PISA and TIMSS tests and surveys are conducted every 3 -4 years, they are not

longitudinal in nature. That is, the students and schools sampled for the test are not common
across yea rs. This means that it is not possible to capture dynamic effects of practice on
student outcomes over time and that the analysis can only be conducted with
contemporaneous observations of school practice and student performance.

1 Following from the static nature of the PISA and TIMSS tests, it is not generally possible to
accountfor st udent so6 pr i orwhea mdasuenyg thereffacttof practice on outcomes.
This may overstate the effects of aspects of school quality on student outcomes relative to

their actual effect, particularly in the presence of ability -based school selection policies.



1 The strength of the conclusions made in this report rely on the quality of the evidence available
in the PISA and TIMSS datasets and the way in which the data is used to represent the
measurement framework developed through this study. While these datasets are extensive,
they are by no means comprehensive. In some cases, where the evidence shows that a given

them e is more or less important in explaining student outcomes , this may result from the fact
that no effective instrument was available to demonstrate its impact.

1 The PISA and TIMSS tests each have different scope: PISA is conducted with 15 -year old
students across several year levels, and tests the ability of students to solve real -world

problems in English, Mathematics and Science. TIMSS, on the other hand, is aimed at Year 4
and Year 8 students and is based on school curriculum in those year levels. Comparisons of the
results of the analysis between TIMSS and PISA scores should be made in light of this.

The contribution of school quality in Australia

Within the context of available data, i t is possible to measure the contribution of school quality to

student performance by estimating the varia tion in student outcomes that remains after controlling

for the observable contextual characteristics of students and the school (recognising that it is not
possible to perfectly control for all factors that may influence student outcomes & in particular,
student sé6 innate abil ity or.Tpatis, aftercéneodimgrior athgr cantextualo me s )
factors, what remains unexplained can be interpreted as the effect of various individual school factors.

This is achieved through the use of value -added mod els (also known as multi  -level models) that
isolate the effects of differences in school practice on student performance, while controlling for

observable characteristics (such as socio -economic status).

By controlling for observed student and school chara cteristics, comparisons of performance between
school s are ma-doe-l 0 ik e & 0 ohack s equivalent to, for instance, measuring the effect

on a given studentdés | earning outcomes of moving that
sense, it is a measure of the school 6s at tr iobalsdkadwhas &atupa
added 6

PISA and TIMSS also incorporate additional questionnaires to gain insights intothe ¢~ ontextual
factors associated with student achievement. In PISA, students and school leaders are surveyed;
in TIMSS, students, school leaders and teachers are surveyed. PISA contains over 400 individual
questions related to  teaching practice and school conditions, wh ile TIMSS contains over 250
questions.

Mapping questions to themes

As described earlier, key PISA and TIMSS questions are mapped to analytical themes identified

through the literature review. This is achieved by analysing all of the questions in each of t hese
datasets and organising them into subordinate themes with the conceptual structure established

above.

An illustration of the outcomes of this mapping process is presented in Figure iv for the theme of

Teaching Effcacy. Each of the boxes in this diagram represents a t

a group of PISA and TIMSS questions capturing the same general theme. These variables,
constructed through the mapping of the PISA and TIMSS questions to the measurement
frame work , form the basis of the empirical modelling.

Clustering and selecting representative questions for analysis
Making the modelling approach tractable requires reducing the number of questions used in the

analysis. This is achieved by excluding those ques tions that are found to be insignificant in

predicting variations in student outcomes, and & within each conceptual theme & excluding
guestions that are highly correlated with the most
theme. Overall, the 418 quest ions of the PISA dataset are reduced to 6 3 representative questions
that represent 22 defined sub -themes relating to quality at the school and system level. A similar

process is undertaken for TIMSS, reducing the set of 255 questions to 76 questions repres enting

24 sub -themes, as outlined in Figure v below.

signi fi

k



Figure iv
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Figure v : Flow chart for selecting representative questions
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Source: Deloitte Access Economics analysis of PISA and TIMSS data

This set of representative questions is then added to a regression model of student outcomes,
alongside the established set of contextual controls. This regression model is used to understand

the relative importance of each driver of school quality in predicting stude nt outcomes, and to
reveal the key drivers of school quality in Australian schools.

Findings from the analysis

The estimated drivers of school quality can be ranked by their ability to explain variation in student
PISA or TIMSS scores. Drivers that explain more of the variation in scores are necessarily those
that have the biggest impact on scores.

Key empirical findings

The results from  the analysis of the PISA dataset demonstrate that variations in 6schg
Au stralia explain between 2% and 7 % of the total variation in student outcomes observed
across the country . This is in comparison to observable student and school level contextual
characteristics (such as socio  -economic status), which explain around 30% of the variation in student
outcomes, as outlined in Chart i below.

Using the TIMSS data, the analysis can focus on variation between individual classrooms (including

their teachers), rather than variation between schools. As outlined in Chart i below, the contribution

made by classroom qualit y to student outcomes is typically higher than the contribution

made by school quality . This finding is consistent with evidence from similar studies which

emphasise the significance of individual teaching practice in driving student outcomes, irrespective of
the specific school environment.

It should also be noted that PISA and TIMSS are different assessments in terms of the skills

examined. In particular, noting that TIMSS is a curriculum based test ( while PISA measures student
skills in reading, maths an  d science ) and that the age and grade of students is higher in PISA than

TIMSS it may be expected that classroom related factors (such as teaching practice) would be more
important in TIMSS than PISA.
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Estimates of the contribution of school quality, class room quality and other factors to student
outcomes
PISA (national) TIMSS (year 8)
Math Math
100% 100%
80% 80%
60% 60%
o 28% 30% 28%
0|
40% . . o o 7% 5% 40%
20% i 20%
0% 0%
2000 2003 2006 2009 2012 2015 2003 2007 2011 2015
m Observed controls  mSchool = Unobserved mObserved controls  m Classroom Unobserved
Source: Deloitte Access Economics analysis of PISA and TIMSS data

Table i below lists the relative importance of nine high level themes across the PISA and TIMSS
datasets. The results in this table and can be interpreted as the proportion of variation in

outcomes explained by each of the themes. For instance, variation in teaching practice  explains
the greatest variation in student scores, at 6.1% for PISA maths scores, and up to 13.1% for
TIMSS math scores.

Table i : Relative importance of drivers of school quality themes (2015)

PISA TIMSS TIMSS
Themes (maths) (maths, (maths,
year 8) year 4 )
All school drivers 13.8% 27.5% 8.4%
Teaching efficacy - Practice 3.9%
Classroom organisation and environment - Environment 4.8% 3.9% 0.9%
School leadership, governance and culture 2.1% 4.5% 2.0%
Resourcing - Material based 0.5% 2.2% 0.7%
Autonomy 0.4% n/a n/a
Classroom organisation and environment - Organisation 0.2% 3.6% 1.1%
Teaching efficacy - Attributes 0.1% 1.4% 0.3%
Accountability 0.0% n/a n/a
Resourcing - Curriculum and staff based n/a 0.3% 0.2%
Source: Deloitte Access Economics analysis of PISA and TIMSS data
This result is not unexpected, based on findings from the literature about what matters in
schooling education. However, the magnitude of the importance of teaching practice  relative to

other factors, such as school leadership , governance and autonomy ,is notable. Indeed, the most
important drivers of student outcomes and school quality, ranked in order, are:

1 Teaching efficacy - practice

1 Classroom organisation and environment - Environment

1 School leadership , governance and culture

1 Classroom organisation  and environment - Organisation

1 Resourcing - Material based resourcing

An illustration of the relative importance of these drivers is provided in Figure vi below. This pie -

chart shows the share that the school qualsbtgodthemeate to buicemameeral |l con

by school quality drivers (that is, the relative proportion of the variation in outcomes explained by
each driver), averaged acros s the PISA and TIMSS datasets.
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Figure vi : lllustration of the overall relative importance of quality drivers
(average acro ss PISA and TIMSS)
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Source: Deloitte Access Economics analysis of PISA and TIMSS data

The relative importance of the sub -themes within  teaching practice is presented in Table ii below.

Instructional approaches describe the pedagogical approach es utilised by teachers which relates to

the degree of students6 ability to express npigdanions, teach
discussion, and explanation of content and ideas . This sub -theme is found to have the largest

explanatory power for high school students in PISA and TIMSS. For primary schools, variations in
instructional approaches  are less important drivers of out comes than teaching practice relating to
curriculum and aspects of teacher engagement and wellbeing

Table ii : Relative importance of themes i teaching practice (2015)
. _ PISA TIMSS TIMSS
Sub -themes (Teaching practice) (maths, (maths,
(maths)
year 8) year 4)
Approach to teaching and learning - Assessment 0.09% 1.94% 0.02%
Approach to teaching and learning - Instructional approaches 0.92%
Approach to teaching and learning - Curriculum n/a 1.18%
Approach to teaching and learning - Lesson planning and collaboration n/a 1.03% 0.25%
Approach to teaching and learning - Targeted teaching strategies _ n/a n/a
Wellbeing and development - Professionalism _ 0.20% 0.46%
Wellbeing and development - Engagement and wellbeing n/a 1.18%
Wellbeing and development - Support and development 0.08% 0.16% 0.07%
Total teaching efficacy - practice 6.07% 13.11% 3.88%
Source: Deloitte Access Economics analysis of PISA and TIMSS data
Overall, these results emphasise the importance of key aspects of teaching practice , such as
targeted teaching and effective instructional approaches. Notably, these pedagogically focused
themes are more important than those themes which relate to curricul um and assessment, and
the process of lesson planning and collaboration.
Implications for the role of  government in Australia
This work illustrates the potential gains to be made from Australian schooling policies that focus
on improving the most important drivers of school quality & teaching practice, classroom

organisation & environment, and school leadership.



These gains will only be achieved by focusing the policy levers of government on the factors which

matter most 9 those which influence practice in the classroom . However, these critical drivers
are often the most removed from system level policy settings and levers. This means better
evidence is needed & evidence which links practice at the school and classroom level to policy and
performance . Against this backdrop , t he role of government can be viewed in the following  ways:
1  Effective system settings are seen as a pre -condition to provide the environment for schools

to identify and invest in effective practice in their own unique context.

T These system sett ings, among other things, set standard s and performance expectations
for the teaching profession , establish the curriculum that educators use to guide their
teaching practice , and guide the strategic focus of schools through processes of
accountability  for student outcomes.

T Atthe educational front  -line, quality improvements result from individual schools
undertaking interventions to change their school practice and teaching practice  to pursue
school -level goals best suited to the unique characteristic s of their student intake . These

include measures like teacher professional learning and improvements in pedagogy, which
are known to be the most important drivers of student outcomes.
1 Inthis context, government can play a central role in curating and ev aluating the evidence
base which schools draw upon when making decisions about their practice and management.

T Schools donot make decisions about professional learning and pedagogy in isolation.
Indeed, they are influenced by a wide range of sources, such as professional bodies,
private educational businesses, academics and government.

T Current examples of best practice in collating such an evidence base include the NSW
Centre for Education Statistics and Evaluation and the Educati on Endowment Foundat
Teaching and Learning Toolkits

T These enabling initiative s can influence the consistency of practice and management
interventions which schools utilise to improve their performance. A strong evidence base
serves as a usefu | guide for policymakers and school decision -makers about interventions
that improve student outcomes.

A high quality and transparent evidence base, when combined with effective accountability

processes , may provide the necessary assurance that the school ing system is investing in higher
quality education practice . One of the most important levers available to the Australian

Government to change school practice isthatoffundng . One of the aims of the gover
Quality Schools, Quality Reforms initiative ipublicaourabiktyfar the way in which
funding is distributed, how that funding is used behind the school gate and achievement of

outcomes 6. Thi s t r a rasoyndthesfunding given to schools, the interventions being trie d
in schools, and the outcomes for students subject to these interventions T helps to continue the
development of the education evidence base described above. This study has identified a

significant and diverse range of schooling polic y interventions which have occurred in Australian
schools over the past 10  -15 years. While diversity and complexity in polic y design and application
need not necessarily be a shortcoming, the lack of a consistent and universal basis for evaluating

the impact of polic y on stude nt-level outcomes means there exists little capacity to ensure
Australia is on a path towards overall school improvement

It may be that Australia can make material progress in improving school quality not by making
new or different interventions, but inst ead by more consistently adopting and applying proven best
practice (and distributing resources accordingly).

This can only be achieved through better data and evidence , and better sharing of and access to
thatdata, acr oss Austral i ads sroughoyetdr tragspasegcy of student olitdomes,
school practice and system settings , government & in particular, the Australian Government d will

be in a better position to evaluate current initiative s and practice across Australia.

More specifically , governme nts can play a key role in the improvement of school quality through
ensuring that policy makers consistently
1 Demonstrate the link to improvements in teaching practice before investing in initiatives
intended to drive improvements in outcomes.
1 Setastrat egic and long -term focus on the outcomes impact of sustained changes to practice
at the classroom level



1 Rely on, and encourage the use of, evidence -based interventions across Australian classrooms.
1 Collect and share data and evidence on how interventions result in improved practice.

Figure vii below presents a framework for understanding the factors that influence school practice,
and the role of go  vernmentin determining system settings and enabling initiativ es which provide
the necessary conditions for schools to identify and invest in high quality practice. This framework

emphasises the role of government in monitoring and evaluating the effectiveness of school
practice to inform the system settings and enab ling initiatives which guide decision -making , while
simultaneously holding the system accountable for driving improvements in student outcomes.

Figure vii : Emerging framework for role of government in school education
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Source: Deloitte Access Economics analysis of PISA and TIMSS data

Conclusions and f uture research directions

This study has demonstrated how the Department can use available evidence from PISA and

TIMSS to identify the key drivers of student outcomes and school quality in Australia, and measure

their relative importance. This empirical methodology, and the underpinning measurement

framework , provide s the Department with a detailed and impactful evidence base to inform future

directions for government . In particular, it has answered the key research qu estions established

for this study by providing:

1 A framework and methodological approach which provides greater clarity in understanding the
drivers of student outcomes and school quality in Australia;

1 Avrobust, detailed and  Australian specific  evidence -base which builds confidence  for policy -

makers in understanding the key factors that contribute to student outcomes in Australia ; and

1 An emerging framework to support the strategic focus and direction for policy = -makers when
considering the role of government in driving improvement in Australiads
system.

The framework and evidence developed through this study may be used to inform frameworks for
improving student performance to be used by Australian jurisdictions to demonstrate a link
between new policies and the drivers of school quality. That is, the measurement framework and
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evidence base developed here may assist policy -makers in providing evidence of a link between
policies 0 including those relating to resourcing 0 and effective school and cl ~ assroom practice,
measured at the level of the classroom.

Future research may build on and refine this methodology towards providing further evidence and
insight. This future research may expand on this study by, among other things:
1 Expanding the scope of  the empirical analysis to examine the effects of different drivers of
school quality over time (for example, by mapping key PISA and TIMSS questions across
years).
1 Adding further causal structure to the empirical analysis to understand how different driver s of
quality affect each other, and then subsequently drive student outcomes (for example, by
estimating the link between school leadership and teaching practice ).

Deloitte Access Economics
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1 Introduction

Deloitte Access Economics conducted a research study in 2016 for the Department of Education
and Training that filled a gap in the existing Australian literature regarding the quantitative impact
of anincrease in  school quality (as opposed to school attainment) on the economy.

That previous study estimated the impact that an increase in school quality (associated with a
sustained increase in PISA scores ) had on total economic output. It demonstrated the mechanisms
through which improved cognitive ability translate s to higher education  al attainment and
accumulation of human capital, which in turn grows the economy through both higher investment

and labour productivity.

This projectbuildson that research and seeks to complete the o6chaind wt
gov ernment, school leaders and teachers to economic outcomes, as illustrated in Figure 1.1 below.

Figure 1.1 : Completing the link between schooling policy and economic outcomes
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Source: Deloitte Access Economics

What is school quality?

In the context of this report, school quality is defined as the contribution that a school makes to

the outcomes of its students, after controlling for ~ contextual characteristics. The quality of a
school is therefore a driver of student outcomes, as are other factors relating to the individual

characteristics of students, or the context of the school and/or education system.

Drivers of school quality are defined as the attributes of pmacticearl manhgérsent

that drive student outcomes , and therefore determine a school 6s
practice and management are defined as factors over which a school has some degree of control d in
contrast to a schoolctessticeeont ext ual char a

Drivers of school quality are 0 by definition & also drivers of student outcomes. Indeed, the empirical

models used in this study use student outcomes as a o0

analysis. Throughout this study, all empirical fi ndings should be interpreted as drivers of student

outcomes (that is, the effect of a given factor on students learning achievement, engagement or

well being). Findings which refer to the o6drivers of s

prac tice and management which are found to drive student outcomes. It can be separated from other

broad sets of factors that drive student outcomes:

1 Contextual factors dincluding factors at both the student a
socio -economic st atus, school location, etc.

1  System level factors 0 including characteristics of schooling systems, such as autonomy ,

accountability and resourcing, noting that these factors influence can influence school quality
indirectly.

Studi es such as [Haring (2@€08)bhave/sougtit to previde a comprehensive overview

of each of the key factors that influence student outcomes in school education. However, a lack of

evidence from Australia, and the piecemeal nature of research on particular aspects of schoo ling,
conducted at different times and in different countries and schooling systems, make it difficult to

gain a complete picture in an Australian context.



The PISA and TIMSS datasets provide an opportunity to bridge this gap by exploring the impact of
mul tiple drivers of student outcomes within the same study. In addition to student assessment,

PISA and TIMSS collect detailed information about the student s and the ir school environment.
Together these two datasets provide a rich source of information about school quality and
differences between schools and between classrooms. Importantly, because these drivers can be
tested within the same dataset (that is, with the same students and schools) they allow fully
consistent and comparable effect sizes to be obta ined.

The Programme for International Student Assessment (PISA) and the Trends in

International Mathematics and Science Study (TIMSS)

PISA is an assessment of 15 year old students from different class years, classes and teachers. The

school environment questionnaires have a greater focu
including their view of school management, school level practi ces and their staff overall. This means

that PISA is an ideal source of information on differences in school quality between schools , different
student experiences across different years , and in different classrooms.

TIMSS is an assessment of selected year 4 and year 8 classes. The school environment
questionnaires have a focus on what happens in a particular classroom from the perspective of
students and their teacher. This means that TIMSS is an ideal source of information on differences in
school quality from a classroom perspective .

The core contribution of this current work is through the way in which it matches the indicators
contained in these datasets, to a measurement framework of the different  drivers of school
quality , which allow s this empirica |exercise to be undertaken in a systematic fashion

The overarching research questions that this project seeks to address are:

1  What evidence is available from the PISA and TIMSS datasets on the drivers of school and
classroom quality and student outcomes in Australia?

1 How might the content of these datasets be evaluated now and in the future?

1 Using this data, how much do different aspects of practice in the school and classroom matter
in determining both school quality and st udent outcomes?

1 Based on this evidence, to what extent can the system improve student outcomes and school
quality, using the levers of government policy?

More details on the high level approach are contained below, and set out in full in subsequent
sectio ns of the report.

Both the classroom drivers of outcomes, and the broader contextual drivers, have been

extensively studied in the literature. This literature allows an identification of the key themes that
drive outcomes at the different levels within the schooling system :namely, contextual factors
beyond a s choosthéobqualitpy nftarcotlor s wi t hi n a s cdystemledekfactors nt r ol , an:

amenable to policy at  the jurisdictional, sector or national levels.

Each studentds outcome can be taken as a combination of th
That is, a studentds outcome deperhém (sach asdheiesocomct er i sti cs un
economic status),t  he school they attend (such as characteristics of the student cohort), the

quality of the school (such as characteristics of the teacher s), and overall system factors, as

illustrated in the stylised equation presented in Figure 1.2 .



Figure 1.2 : Thematic equation of measuring drivers of student outcomes

Source: Deloitte Access Economics

Measuring the drivers of outcomes at each of these levels is therefore i mportant in fully

understanding student outcomes. This | ends-lieveé¢|6f moaded r eg
that explicitly accounts for the nested nature of different students within a school, and different

schools within a schooling system. Such m odels are used to estimate the &alue -added 6of schooals,

by identifying how much variation in students outcomes can be explained by the school a student

attends, relative to the specific contextual factors that

A methodology fo r measuring the drivers of student outcomes, and school quality

To empirically estimate the relative importance of the different drivers of student outcomes it

would be necessary to identify the extent of each driver faced by each student and compare that

to the studentds outcome (as me as as) Nadurallyfitsnotsampleatapl e, by tes
identify and quantify the quality of the educational environment a particular student faces and this

makes testing the size of the effects of these drivers on student outcomes difficult.

However, the PISA and TIMSS data bases do contain questions that provide indications of these
quality drivers. By carefully matching these indicators to identified drivers of school quality itis
possible to undertake empirical analysis that identifies the different drivers of quality tha t have the

greatest impact on student outcomes.

The key approach of this work therefore contains three research streams:

1 Areview of the literature is undertaken to identify the established drivers of school quality.

This review leads to key themes that ar e known to drive quality, such as those that relate to
teaching practice , school leadership, or school autonomy, for example.

1 The indicators in the PISA and TIMSS datasets are then matched to these themes based on
which theme each indicator is most likely to represent. A representative indicator (or set of
indicators) is then selected in order to proxy and measure the extent of each quality driver
(theme) faced by a student. This selection of representative indicator s is based on a statistical
selection pro cess.

1 Regression analysis is then undertaken to analyse the relative effects of the identified drivers
on student outcomes, and to compare the relative sizes of these effects in order to determine
what drivers of quality have the greatest effect on outcom es.

These observable characteristics at the classroom, school, system, and jurisdiction level are

central to this studyés enquiry into what drives student o
government . In thematically constructing and identifying these driv ers of student outcomes, the

aim of this study isto 8 to the greatest extent possible 8 link these back to tangible levers for

government, and to identify where governments should broadly direct their attention to have the

greatest impact on student outcomes (and in what contexts and circumstances). This work does

not go so far as to consider the impact of particular initiatives, but rather provides a broad

strategic framework in which governments and schools have areas of focus in improving school

outcomes.

The findings of this study are only accurate to the extent that the PISA and TIMSS questions are

good proxies for the themes they are intended to represent. In many cases, judgement has been
applied when interpreting and categorising these questions for the purposes of analysis and
alternative approaches to categorisation may result in different empirical findings. This study looks

to examine the effects of education practice on outcomes using proxy measures of outcomes






































































































































































































































































































































































































