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Foreword

Every parent wants the best 
for their child. In an advanced 
and liberal democracy, it is 
reasonable to expect that the 
education system should be 

organised to help deliver this. Societies invest 
a lot in education, from preschool to tertiary, 
through both public and private means. There 
are considerable differences between countries, 
however, in how that investment is allocated. 
To be sure, there is much debate on the 
implications of these differences.

Much of what we think we know about the 
drivers of quality education in New Zealand, 
at least in the eyes of the public, is based more 
on anecdote or retrospective assessment than 
relatively objective and prospective information, 
which may account for the level of debate. 
Indeed, one reason for the contested nature of 
education policy is that different stakeholders 
will understandably emphasise different 
influences on education outcomes, i.e. whether 
these are endogenous to the school or part of the 
environment in which they are situated. Yet we 
know that individual educational outcomes are 
due an interaction between the circumstances 
into which children are born, the support they 
receive from family or whānau and the broader 
community, and the quality of both the formal 
and informal education they receive. Educational 
outcomes are also strongly affected by other 
factors such as the child’s emotional and physical 
health. The challenge is how to make sense of 
all these factors and their relative importance. 
Increasingly, New Zealand is wanting to 
understand all these factors in an integrated way 
to do the best by our next generation. 

Today, in many countries, there is a major 
transition underway in public policymaking that 

can help provide such information. Because of 
advances in data science, the ability has emerged 
for governments to use detailed and linked data 
sets to explore the impact of public services 
in unprecedented ways. Data itself is not 
informative; it needs to be appropriately analysed 
and put into context by experts to be useful. The 
algorithms and structure of models used to look 
at the data need to be unbiased and transparent. 
It is important that they are available for other 
experts to explore and validate. In a sector such 
as education, this is particularly important. 
Further, conclusions must be validated and 
interpreted in the context of societal values. 

In New Zealand, part of this effort must be to 
use the increasing amount of data that exists both 
within the education system and more broadly 
through the globally innovative Integrated 
Data Infrastructure. The report that follows is 
but one exploratory step forward in applying 
citizen-based analytics to understand more 
about the system as a whole, while appropriately 
acknowledging the limitations of the data and the 
proxy measures used both on input and output.

It is reassuring that the analysis points to there 
being high-quality schools and high-quality 
educational experience across the socioeconomic 
gradient of communities in which schools are 
based. Clearly, such analysis will have important 
implications for how we perceive all of our 
schools in New Zealand. The type of approach 
piloted here could lead to helpful benchmarking 
for quality improvement, provided it is done in 
an agreed and appropriate manner. Together 
with the ERO system, such analyses should help 
many schools progress. 

However, and most importantly, the analysis also 
points to the continued and critical challenge 
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for New Zealand: how to make better progress 
on issues of intergenerational disadvantage to 
improve the circumstance in which all children 
in New Zealand grow and learn.

Sir Peter Gluckman  
ONZ KNZM FRSNZ FMedSci FRS 
University Distinguished Professor 
Head, Centre for Science in Policy, Diplomacy 
and Society (SciPoDS)
The University of Auckland
Auckland 
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Key Findings

Research from our school performance tool  
indicates that:

• The differences in school performance 
typically seen in NCEA league tables 
largely reflect differences in the 
communities those schools serve, not 
large differences in school quality or 
effectiveness.

• Once adjusted for differences in family 
background, the large performance 
differences between deciles disappear; 
however, high-performing and 
underperforming schools exist across 
all deciles. 

• In particular, when evaluated on 
University Entrance, 42 decile 1 and 2 
schools outperform 75% of every other 
secondary school in the country; in 
contrast, 9 decile 9 and 10 schools are at 
the bottom 25% of all secondary schools 
in the country. 

• Accounting for differences in family 
background, approximately 80% of schools 
perform almost identically when evaluated 
across a wide range of NCEA metrics.
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Policy Recommendations Summary

1. Issue annual reports. Annual reports 
containing insights gained from our school 
performance tool should be provided by the 
Ministry of Education to every principal and 
school board of every secondary school in 
New Zealand. This will require demand from 
parents and for additional resources to be 
directed by the Minister of Education. 

2. Allow the identification of individual 
schools in the IDI. This can be achieved 
by revisions to rule 5.14.2 of Statistics 
New Zealand’s Microdata Output Guide; 
reinterpretation of the Memorandum of 
Understanding and Statistics Act 1975; 
or amendments to the Act.

3. Further development of our school 
performance tool in the IDI by the 
Ministry of Education. Any further 
research should be made open-source, 
identical to what we have done for all the 
coding for this project. 

4. Implementation of our tool as part of 
an evaluation framework in any new 
government education policy through 
the Ministry of Education. 

5. ERO to investigate any differences in 
institutional practice between low-, 
middle- and high-performing schools 
as identified by our tool. This would be 
in addition to further research comparing 
the Education Review Office’s conclusions 
with the conclusions gained from our tool.

6. Integration of Te Rito, Edsby and 
Novopay data into the IDI to allow 
more comprehensive evaluation of 
school performance in the future. 
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Executive Summary 

School evaluation is an essential component of the 
education system. Identifying high-performing 
and underperforming schools is vital for building 
an evidence base for what works to improve 
education outcomes for students. However, the 
task of evaluating schools objectively and without 
bias is extremely complicated. 

The complex interactions between family 
socioeconomic background and academic 
performance result in measures of student 
academic achievement that are a mix of family, 
teacher and school effects. National Certificate 
of Education Achievement (NCEA) league tables 
– which only show absolute measures of student 
achievement – tell us as much about students and 
their parents as the quality of the school. 

When 35% of year 12 students in a school receive 
an Excellence endorsement at NCEA level 2, 
is that the result of a highly effective school 
that gets its students to meet and exceed their 
potential, the result of higher socioeconomic 
students enrolled in that school, or a 
combination of both?

A solution many countries have adopted is value-
added models of assessment and evaluation. 
Value-added models differ from other methods of 
assessment in that they use a mix of prior student 
achievement data and family socioeconomic 
background data to separate the contribution of 
family background from the contribution of the 
school. This allows the Ministry of Education 
– in countries such as the United States, the 
United Kingdom and Australia – to identify 
what proportion of student achievement can be 
attributed to the school and to the family.

Additionally, value-added models allow the 
Ministry to identify how effective one individual 

school is compared with every other school 
in the country, and which characteristics or 
institutional practices are associated with 
effective schools. The exact value-added model 
implemented varies depending on the purpose, 
stakes, political climate, and data availability in 
each country. 

New Zealand does not have a nationwide 
value-added model, but it desperately needs one. 
Fortunately, New Zealand has an opportunity 
to build and implement one through Statistics 
New Zealand’s (SNZ) Integrated Data 
Infrastructure (IDI) – New Zealand’s largest 
research database. Better yet, because of the 
world-leading data available in the IDI, The 
New Zealand Initiative’s value-added model 
improves upon existing models significantly in 
both the breadth and depth of data it uses to 
identify and separate the contribution of family 
background. 

Over the past year, the Initiative has done just 
that – build New Zealand’s first contextualised 
value-added model – alternatively called our 
school performance tool. 

Using linked administrative data from the 
Ministry of Education, New Zealand Police, 
Ministry of Social Development, Department of 
Corrections, Ministry for Children, Immigration 
New Zealand, Inland Revenue, and the 2013 
Census, the Initiative’s school performance tool 
is able to identify how much each secondary 
school contributes to its students after separating 
the contribution of each student’s family 
socioeconomic background. 

This has allowed us to fairly and objectively 
compare low- and high-decile schools for the first 
time in New Zealand. 
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The results from our school performance 
tool indicate that the differences in school 
performance typically seen in NCEA league 
tables largely reflect the differences in the 
communities those school serve, not large 
differences in school quality or effectiveness. 

Additionally, once adjusted for differences in 
family background, the large performance 
differences between deciles disappear; however, 
high-performing and underperforming schools 
still exist across all deciles. In particular, when 
evaluated on University Entrance, 42 decile 1 
and 2 schools outperform 75% of every other 
secondary school in the country; in contrast, 9 
decile 9 and 10 schools are at the bottom 25% of 
all secondary schools in the country.

Furthermore, accounting for differences in family 
background, approximately 80% of schools 
perform almost identically when evaluated across 
a wide range of NCEA metrics.

The purpose of the Initiative’s school 
performance tool is to show what can and should 
be done with the world-leading data available 

in the IDI. The insights gained from our tool 
should be provided to all schools, principals and 
boards of trustees by the Ministry of Education. 

If used by the Ministry, our tool could provide 
annual reports to every secondary school in the 
country – providing them fair and objective 
information on how they are performing.

Our tool could also be employed by the 
Education Review Office (ERO) or by 
the potential regional education hubs as 
recommended by the Tomorrow’s Schools 
Taskforce report.

New Zealand needs fair and objective school 
evaluation. Without it, many top-performing 
low-decile schools will remain unrecognised, 
while many underperforming high-decile schools 
continue to fly under the radar. 

The Initiative’s school performance tool provides 
the missing piece of the New Zealand school 
evaluation puzzle – fair, objective and data-
driven information. 
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Introduction 

Secondary school education in 
New Zealand

The New Zealand secondary school education 
system is a black box. Students typically enter in 
year 9 (aged 12–13) bright-eyed and bushy-tailed; 
five years later, they leave in year 13 (aged 17–18) 
as mature young adults. But what happens 
inside schools is extremely complex and not 
easily understood.

This complexity is a product of a countless 
number of factors that contribute to a student’s 
experience and accomplishments in school. 
Everything from a student’s gender, ethnicity 
and native language to parental education, 
income and expectations have a hand in student 
achievement.1 Great teachers and schools also 
have an undeniable role in student success.2 
Over time, all these factors influence the 
hundreds of assessments and exams that can 
lead to an National Certification of Educational 
Achievement (NCEA) qualification at the 
end of each senior year.3 Importantly, these 
qualifications, which are used to evaluate schools 
and create NCEA league tables, are the product 
of family background, teachers and school effects.

As a result of these entangled contributing 
factors, the Ministry of Education has 
struggled to identify and separate the 
contribution of schools from that of family 
background. Under current methods of 
school evaluation in New Zealand, schools 
that serve disadvantaged communities are 
more likely to receive poor reviews because of 
the different cohorts of students they serve.4 
Consequently, some fantastic low-decile schools 
may not be recognised; at the same time, some 
underperforming high-decile schools might fly 

under the radar. The Ministry can rank schools 
based on average NCEA performance within 
deciles; however, because of the significant 
number of students who attend schools out-of-
zone, it is still not possible to get a clear picture 
of how schools are truly performing.5 Existing 
measures of school performance, including 
Education Review Office (ERO) reports 
and NCEA and University Entrance (UE) 
achievement rates – which only show absolute 
measures of student achievement – tell us as 
much about students and their parents as the 
quality of the school. 

Objective, data-driven school evaluation is 
necessary to identify how schools are truly 
performing. Without it, schools are not 
evaluated on an even playing field.6 Determining 
which schools are high-performing and 
underperforming is imperative so the Ministry 
can learn from the better performing schools7 
while providing support to those that need it.

Objective, data-driven school evaluation also 
empowers parents in deciding which school 
to send their children to. In many cases, this 
decision influences where they purchase or 
rent a home for their family. Homes in school 
zones where a school is perceived to be of higher 
quality earn a premium on the property market. 
For example, homes zoned for Epsom Girls 
Grammar School have the highest premium 
in the country, equal to 90.5%.8 Families 
without the means to move to the suburb of 
their choice may choose to drive hundreds of 
kilometres per year so their children can attend 
a school perceived to be of higher quality.9 
Out-of-zone schooling is particularly prevalent in 
Christchurch, where students, in aggregate, travel 
355,000 kilometres in one week, almost the entire 
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distance from the earth to the moon, to get to 
schools outside their school zone.10 For parents 
who are financially better off, a decision to 
send their children to a private school can cost 
more than $100,000 over five or more years 
of schooling.11 

Without objective data, parents are forced to 
rely on anecdotal evidence and other unreliable 
proxies to inform their decisions.12 For the past 
two decades, school quality has been inferred 
from decile ratings and league tables – Stuff ’s 
school report and The New Zealand Herald ’s 
Insights webpage.13 Together, these highly flawed 
proxies for school quality have fuelled decile drift 
and socioeconomic segregation in New Zealand 
secondary schools. In the 21 years since the 
decile funding model was introduced in 1995, the 
number of students in decile 8–10 schools has 
increased from 201,153 to 280,209; in contrast, 
the number of students in decile 1–3 schools 
has decreased from 188,089 to 179,929.14 During 
this period, 24% of all New Zealand students 
attended decile 1–3 schools compared with 45% 
of Māori students and 60% of Pasifika students.15 
Even when low-decile schools are marked in 
the high-performing category by ERO, some 
families bypass them and enrol their children in 
average-performing high-decile schools outside 
their school zone.16 New Zealand parents are 
hardly to blame. Without other reliable sources 
of information on school quality, parents are left 
with no other choice but to resort to poor proxies 
and anecdotal evidence. 

For far too long, New Zealanders have been 
left in the dark about fair and objective school 
evaluation. This has created a breeding ground 
for misconceptions, mistrust and isolation. 
What we currently know about our schools 
is inadequate, and New Zealand children are 
paying the price – particularly, those from the 
most disadvantaged communities. It is time 
principals, teachers and parents demanded 
better information about their schools from the 
Ministry of Education. We need to fix the way 
we evaluate our schools. 

Fortunately, recent innovations in integrated data 
in New Zealand have given The New Zealand 
Initiative the opportunity to develop a school 
performance tool that can open the black 
box of education and examine what happens 
inside. Our tool provides a better picture 
of how much value each secondary school 
in New Zealand contributes to its students. 
Using the vast amounts of microdata in 
Statistics New Zealand’s (SNZ) Integrated 
Data Infrastructure (IDI) – explained in greater 
detail in the following section – the Initiative 
has been able to separate the contribution of 
family socioeconomic background from the 
contribution of each school. This has enabled us 
to explain the differences in school performance 
typically seen in NCEA league tables. It has also 
enabled us for the first time in New Zealand 
to more fairly compare low- and high-decile 
schools, something we have not been able to do 
previously across all 480 secondary schools.17

The insights gained from the Initiative’s school 
performance tool will be of value not only to 
principals, teachers and parents but also to the 
Ministry of Education, ERO and researchers. 
Information from our tool could be used to 
inform policy from the Ministry of Education, 
support school evaluation by ERO, and support 
management decisions by education hubs as 
recommended by the Tomorrow’s Schools 
Taskforce report.18 If adopted by the Ministry, 
our tool could open the black box of education 
and provide the missing piece of the school 
evaluation puzzle – fair, objective and data-
driven information. 

Integrated Data Infrastructure 

In 2011, SNZ started integrating data from all 
the government agencies in New Zealand in 
what is now called the IDI. Today, the IDI is 
New Zealand’s largest research database. It 
contains data on more than 5 million people 
covering education, health, tax and income, 
social services, housing, and much more.19
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Figure 1: An overview of the data available 
in the IDI

Education and
training data

People and
communities data

Population data

Bene�ts and
social services

data

Income and
work data

Justice
data

Housing
data

Health data

IDI: Integrated Data
Infrastructure

Source: Statistics New Zealand, “Integrated Data 
Infrastructure,” Website.

Researchers in government agencies, universities 
and think tanks such as the Initiative use this 
data to study New Zealand’s current and past 
population and investigate the impact of social 
services and government policies. Insights gained 
from the IDI can then be used to inform policy, 
including health interventions and education 
reform. Projects in the IDI are strictly limited to 
studies that will benefit the public and have no 
commercial gain.20

Integrated data – and the IDI – is unique 
because data on individuals is de-identified while 
also linked across different ministries, social 
surveys, and censuses. This means Joe’s income 
can be linked to his education, his health, and 
his household during the last census. It also 
means Joe’s data is completely confidential; 
researchers can only see a unique ID number, 
never Joe’s name or address. Because of the 
sensitive and personal data in the IDI, SNZ 
highly prioritises confidentiality. To safeguard 
against any misuse of data, only qualified 
and vetted individuals and organisations are 
granted access to the data. Access is granted on a 
project-by-project basis, and only to the specific 
databases the project requires.

Over the past year, the Initiative has combined 
data from the Ministry of Education, 
New Zealand Police, Ministry of Social 
Development, Department of Corrections, 
Ministry for Children (previously Child, Youth 
and Family), Immigration New Zealand, Inland 
Revenue, and the 2013 Census to build a custom 
student dataset in the IDI. This dataset contains 
data on every21 student who attempted a unit or 
achievement standard22 as part of an NCEA level 
1, 2 or 3 qualification. Because of the extensive 
range and level of detail contained in the IDI, 
the dataset had enough information to create 
a comprehensive snapshot of each student’s 
family background during the time he or she 
was at school. It includes information on each 
student’s ethnicity; the number and type of abuse 
events recorded by the Ministry for Children; 
the number of times that student was stood 
down, suspended or expelled; the number of 
times that student transferred secondary school; 
as well as whether the student was a refugee, 
had a disability, or had access to heat and the 
internet at home.

In addition to detailed information on each 
student, a comprehensive picture of parental 
socioeconomic background was linked to 
each student. This included information on 
home ownership, relationship/divorced status, 
education, income, benefit, police offence, 
and prison history. 

In the final dataset, information on nearly 
400,000 students and 480 schools over 
10 years (2008–17) was used to investigate 
school effectiveness in New Zealand. This 
report discusses the results as follows.

Chapter 1 discusses value-added models and 
how other countries evaluate schools using 
them. Chapter 2 explains the Initiative’s school 
performance tool and how it evaluates school 
effectiveness. Chapter 3 discusses the results 
from our tool. Chapter 4 discusses the policy 
applications of the tool. Chapter 5 concludes.



14 IN FAIRNESS TO OUR SCHOOLS

Box 1: How deciles are calculated

Since the implementation of the decile funding 
model in 1995, school decile ratings have 
commonly been used in New Zealand media 
and research to discuss the differences between 
schools of different socioeconomic communities. 
While many New Zealanders know that decile 
is used for school funding, there are sometimes 
misconceptions about how they are calculated. 
The methodology is explained below. 

Deciles are based on five equally weighted 
socioeconomic indicators:
1. Household income: The percentage of 

households with equivalent income in the 
lowest 20%, nationally adjusted for the number 
of adults and children in the household and age 
of the children. 

2. Occupation: The percentage of employed 
parents in occupations who are at skill levels 
4 or 5, according to the Australian and New 
Zealand Standard Classification of Occupations. 

3. Household crowding: The percentage of 
households with an equivalised crowding index 
greater than 1. 

4. Educational qualification: The percentage of 
parents with no tertiary or school qualifications. 

5. Income support: The percentage of parents 
who directly (not as a partner) received 

Jobseeker Support, Sole Parent Support, or 
Supported Living Payments (previously known 
as the Unemployment Benefit, Domestic 
Purpose Benefit, and Sickness and Invalid’s 
Benefit, respectively) in previous years. 

Source: Ministry of Education, “School deciles: How deciles are 
calculated,” Education.govt.nz.

An important distinction between the decile 
system and our research presented in this report 
is the decile system uses area-level data while our 
school performance tool uses student-level data. 
In other words, deciles are calculated based on the 
households in the area the school is located, not 
the students who attend the school. This is not an 
issue for schools that have students predominantly 
coming from within that community; however, 
some schools have a large number of students 
from out-of-zone or outside that community. 

In comparison, the calculations in our school 
performance tool are based on the students who 
attend the school, including students from both 
within and out-of-zone. Using student-level data 
leads to more precise school estimates and insights 
compared with only area-level data. 
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CHAPTER 1

Value-added models

The solution to school evaluation – 
Lessons from overseas 

The challenge of developing a fair and objective 
school evaluation tool is not new or restricted 
to New Zealand; other countries, including 
the United States, the United Kingdom and 
Australia, also face this ongoing issue.23

Principals, teachers, researchers and education 
professionals around the world have known for 
decades that family background matters greatly 
in student success.24 Over the past four decades, a 
wide body of research has repeatedly demonstrated 
that the large differences in school league tables 
are predominantly a result of differences in 
school cohorts rather than differences in school 
effectiveness or quality.25 In his meta-analysis, 
education researcher Robert Marzano found that 
schools only account for on average 20% of the 
variation in student achievement.26

Subsequently, over time, countries and their 
relevant ministries/departments of education 
have developed various methods and tools to 
assess and evaluate schools objectively. The most 
common tool is the value-added model. 

Unlike standard methods of assessment, which 
only look at snapshots of student achievement 
throughout the year, value-added models measure 
progress from the beginning to the end of the 
year.27 The benefit of looking at progress rather 
than absolute achievement is value-added models 
acknowledge and adjust for the different levels of 
human capital that students bring with them to 
school.28 Adjusting for different levels of human 
capital is a crucial component of value-added models 
as students come to school with a wide range of 

abilities and backgrounds. Some students have 
excellent mathematics skills; others have a high 
aptitude for reading and writing; and many students, 
particularly those from disadvantaged communities, 
arrive with lower proficiencies in reading, writing 
and mathematics. Without acknowledging these 
differences, lower decile schools, on average, start 
the evaluation process one step behind – just as the 
students do when they start school. 

The main purpose then of a value-added model 
is to provide the relevant ministry/department 
of education a tool that can impartially compare 
different schools that serve different cohorts of 
students. In other words, value-added models 
separate the contribution of the school from the 
contribution of each student’s family background.

While the term value-added is commonly used 
across many countries, there is no universally 
accepted definition. The OECD defines it as 
“the contribution of a school to a student’s 
progress towards stated or prescribed education 
objectives over time.”29 Additionally, the OECD 
defines value-added modelling as “a category of 
statistical models that uses student achievement 
data to measure students learning gain.”30

The many countries that have implemented 
value-added models typically seek to answer one 
if not all of the following three questions:31

1. What proportion of student achievement 
can be attributed to the school, the teacher 
or the family?

2. How effective is an individual school 
compared with other schools? 

3. Which characteristics or institutional 
practices are associated with effective schools?
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In each country, the exact statistical model varies 
in purpose, stakes and complexity. The exact 
model is dependent on the political climate and 
the available data in each country.

In some countries, value-added models were 
developed to evaluate a specific government 
education policy;32 in others, they were 
developed purely as a tool to evaluate school 
and teacher performance.33 

The stakes of each value-added model vary from 
relatively low stakes such as informing school 
and teacher improvement34 to relatively high 
stakes such as teacher remuneration, employment 
and in some cases dismissal.35 

Data availability is, of course, crucial to the 
correct and unbiased implementation of a 
value-added model.36 In some countries, only 
the results from standardised tests are used to 
inform value-added scores; in others, additional 
administrative data on student background is 
also used (contextualised value-added models). In 
the most complex models, students are linked to 
both their teachers and their school for every year 
they were enrolled. The New Zealand Initiative’s 
school performance tool, described in greater 
detail in Chapter 2, builds and improves upon 
these existing models.

Importantly, whenever value-added models are 
implemented, they are typically not the only tool 
used to evaluate schools. Like New Zealand’s 
ERO reviews, government-run qualitative 
evaluations that look at school culture, music 
and sports are also used in conjunction with 
the quantitative (data-driven) value-added 
evaluation.37 The weights allocated to each 
evaluation tool vary from country to country, too. 

Overview of value-added models

Value-added models can be broadly grouped into 
the following three categories: 

1. gain score models
2. covariate adjustment models, and
3. multilevel models.38 

Gain score models
Gain score models are the simplest of the three 
models – only requiring the past and present 
results of a student to calculate the value-added 
scores for every school. A key assumption of 
this type of model is that the effect of family 
background on a student’s academic results has 
been fully accounted for in their prior test scores, 
and that these factors do not have any future 
impact on student growth. This assumption 
is not always met, however, where it has been 
shown that prior performance does influence the 
rate of later learning.39 As a result, gain-score 
models can produce biased school estimates that 
are less accurate than the ones produced from the 
more complex, covariate adjustment model and 
multilevel model.40 Nonetheless, the key strength 
of this type of model is its simplicity and ease 
of implementation, hence its widespread use in 
many countries. 

Gain score models are being used in the 
‘My School’ student gain reporting in Australia41 
and the Tennessee Value-Added Assessment 
System (TVAAS) in the United States.42 In each 
case, the purpose of the model varies slightly 
in addition to the exact gain score model 
used. In Australia, the My School website,  
www.myschool.edu.au, aims to give parents 
quality information about how their local schools 
are performing.43 In Tennessee, the main purpose 
of the TVAAS is to evaluate the impact of the 
Education Improvement Act, which increased 
education funding significantly in the state.44

Covariate adjustment models
Covariate adjustment models improve upon 
gain score models by including additional 
information on student background 
characteristics. By including this additional 
information, covariate adjustment models are 
typically more robust (reliable) and accurate. 

http://www.myschool.edu.au
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In contrast to gain score models, which only 
use the observed scores of each student to 
calculate school value-added estimates or scores, 
covariate adjustment models use simple statistical 
modelling to predict average school performance, 
given the characteristics of each school’s students. 
In these types of models, the value-added scores 
for each school are calculated using the difference 
between the observed and predicted mean 
school performance. 

The main drawback is covariate adjustment 
models do not take into account classroom 
(teacher) level effects; in other words, they only 
calculate the value-added scores for schools, not 
teachers. As a result, the estimated school value-
added scores can be less robust compared to 
more complex multilevel models.45 One example 
of a covariate adjustment model is the Dallas 
Value-Added Assessment System (DVAAS) in the 
United States.46

Multilevel models
Multilevel models are the most complex and 
sophisticated among all three categories of 
value-added models. Using administrative data 
on students, teachers and the school, multilevel 
models improve upon the covariate adjustment 
model by including teacher-level effects in 
addition to school-level effects. This is done using 
a two-step or a three-step statistical model. In a 
three-step model, the first step is at the student 
level, the second at the teacher level, and the 
third at the school level.47 The result is school 
value-added estimates that are more robust 
and accurate. Unlike the previous two models, 
multilevel models can distinguish between 
high value-add schools and high value-add 
teachers. This can be useful for determining 
what proportion of high-performance or poor-
performance can be attributed to school-specific 
or teacher-specific reasons.48 The downside to 
multilevel models is their complexity and the 
amount of data required. Multilevel value-added 
models have been implemented in New South 
Wales, Australia;49 the United Kingdom;50 

Hong Kong;51 and several states/districts in the 
United States.52

Robustness (reliability) across models

The level of robustness in school (or teacher) 
value-added scores depends on the value-added 
model used and the quality of data collected. 
The preferred level of robustness and model 
depends on data availability and the purpose 
of the research. Those decisions may be made 
by educators and policymakers. The higher 
the stakes, the greater is the need for robust 
findings. Every model has different strengths 
and weaknesses, and different costs and 
benefits. None are perfect.53 When assessing 
accountability for decisions, allowance must be 
made for model weaknesses and imprecisions in 
estimated value-added scores. Decision-making 
must be judicious. 

Which value-added model should 
New Zealand use?

Multilevel value-added models are an obvious 
choice, being the most robust and accurate. 
However, as described earlier, the political 
climate, availability of data, and purpose always 
play a part in choosing a model. Multilevel 
models are not always the preferred choice, even 
when they can be implemented. 

In New Zealand, we do not have centrally 
located data that can link students to their 
teachers, nor do we have a political climate that 
demands a systematic evaluation of teachers. 
Additionally, New Zealand does not have 
standardised testing to develop a standard 
value-added model. External evaluation tools 
such as Value-Added VA-12 and VA-13 reporting54 
are available to New Zealand schools privately; 
however, these services are mostly accessed 
only by high-decile schools because of the 
additional cost.55
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These hurdles should not prevent researchers 
from developing better and fairer measures of 
school performance.56 In fact, New Zealand 
excels in other ways – SNZ’s IDI is a world-
leading integrated database, even besting 
countries like the United States and Australia 
in integrated data. By leveraging the data in 
the IDI, New Zealand could overcome hurdles 
and build better and fairer measures of school 
performance than we currently have. 

The New Zealand Initiative has done just that. 
Following a year-long analysis of New Zealand’s 
education and socioeconomic data, we have 
developed New Zealand’s first contextualised 
value-added model. While our model differs 
from existing value-added models in many ways, 
it answers the same questions. Chapter 2 goes 
into more detail.
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CHAPTER 2

School performance tool 

The Initiative’s school performance tool

The overarching goal of the Initiative’s school 
performance tool is to help decision-makers lift 
the performance of New Zealand’s education 
system; however, the way it contributes is 
through several smaller objectives. Like the 
value-added models described in Chapter 1, the 
Initiative’s school performance tool attempts to 
answer the following three questions:

1. What proportion of student achievement 
can be attributed to the school and to factors 
outside the control of schools?

2. How effective is each secondary school 
compared with the other 479 secondary 
schools in New Zealand?57 

3. Which characteristics or institutional 
practices are associated with effective and 
ineffective schools? 

While the Initiative’s school performance tool 
shares similar goals to value-added models used 
overseas, the way it approaches these objectives 
is slightly different. One of the key requirements 
needed for a value-added model is standardised 
testing; without it, you cannot create a value-
added model as described in the literature. 

Unfortunately, New Zealand does not have 
standardised testing. Currently, New Zealand 
only has NCEA as its main secondary school 
qualification.58 Students can complete an NCEA 
level 1, 2 or 3 qualification via an astronomical 
number of combinations of unit and achievement 
standards across several different subjects and 
years.59 While NCEA gives students extreme 
flexibility, it means one student’s 80 level 1 credits 
are rarely comparable with another student’s 

80 level 1 credits. Additionally, it means one 
student’s 80 level 1 credits are not comparable 
with that same student’s 80 level 2 credits. 
Consequently, we cannot create a ‘true’ value-
added measure in New Zealand.60 

Fortunately, there is another way. Using the 
vast amounts of information in the IDI, the 
Initiative has been able to create a variation 
of the value-added model, alternatively termed 
a contextualised attainment model, or simply, 
a contextualised value-added model. Instead 
of using prior test scores to adjust for differences 
in family background, the Initiative has used 
the vast amounts of microdata in the IDI. 

Furthermore, considering the issues with 
NCEA outlined above, the Initiative developed 
two NCEA derived metrics – i) a Weighted 
Relative Performance Index (WRPI) score, 
and ii) a weighted NCEA score – supplemented 
by a third NCEA derived metric, an expected 
percentile score developed by Michael Johnston 
at the New Zealand Qualifications Authority 
(NZQA). Both Initiative-NCEA derived metrics 
are discussed further in the Appendix and in a 
previous Initiative report, Score! Transforming 
NCEA data. 

Using this NCEA data in combination with 
data from several Ministry and Census databases 
in the IDI, our school performance tool has 
separated the contribution of a student’s 
family background from that of the school. 
While the method for separating the effect of 
family socioeconomic background differs from 
conventional value-added models, the same main 
objectives are reached.61 
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How the Initiative’s school performance 
tool works 

The Initiative’s school performance tool achieves 
its main objectives in somewhat the opposite way 
to the education black box. In an education black 
box, various factors – such as the influence of 
parental education, ethnicity, gender, and home 
environment, in addition to other socioeconomic 
factors – contribute to a student’s grades in 
school. What comes out at the end of school 
– in New Zealand’s case, NCEA results – is a 
combination of both the school effect and the 
student’s family socioeconomic background 
effect. The education black box is illustrated 
below (see Figure 2).62 

Figure 2: Education black box 

The Initiative’s school performance tool works 
in the opposite way. Instead of NCEA results 
exiting the black box as the product of family 
background and school contribution, as shown 
in Figure 2, NCEA results enter our school 
performance tool in the beginning, while 
estimates for the individual contributing factors 
exit the tool at the end. 

Using the model, we have been able to estimate 
individual effects of ethnicity, gender and 
parental education, in addition to various other 
socioeconomic effects. Importantly, the model has 

also estimated individual school effects – in other 
words, (contextualised) value-added scores for every 
secondary school in the country (see Figure 3).63

Figure 3: School performance tool 

While the industry term for the Initiative’s 
school performance tool is a contextualised 
value-added model, the technical term is a fixed-
effects model with least squares dummy variables 
(LSDV) estimators.64 The fixed effects are the 
individual secondary school effects estimated 
using the LSDVs. However, for the remainder of 
this report, we refer to our model as our school 
performance tool. 

The full technical details of the model’s 
development are discussed in the corresponding 
technical report, Separating School and Family: 
Evaluating the effects of school and family 
background on student performance in NCEA.

Data from the Integrated Data 
Infrastructure 

In constructing the Initiative’s school performance 
tool, we combined data from the Ministry of 
Education, New Zealand Police, Ministry of 
Social Development, Department of Corrections, 
Ministry for Children (previously Child, Youth 
and Family), Immigration New Zealand, 
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Inland Revenue, and the 2013 Census in the 
IDI. After merging all the Ministry and Census 
databases, the final dataset contained information 
on nearly 400,000 students in all 480 secondary 
schools.65 The dataset covered the 10 years from 
2008 to 2017. Summary statistics of our dataset are 
available in Separating School and Family.

Technical details of the Initiative’s school 
performance tool

While our school performance tool looks 
complicated, it can easily be broken down into 
eight main components illustrated in Equations 
1 and 2. Note that for each term in both equations 
– Yi, Ti, Xi, Zi, Di, ∈i – i refers to one student; this 
is because we have used student-level data. 

Equation 1: School performance tool annotated

Yi = ß0 + ß1Ti + ß2Xi + ß3Wi + ß4Zi + ß5Di + ∈i

Equation 2: School performance tool unannotated

Yi = ß0 + ß1Ti + ß2Xi + ß3Wi + ß4Zi + ß5Di + ∈i

Model components 

1. NCEA outcome: The first component of our 
model is the NCEA outcome variable of interest 
term, denoted as Yi . When evaluating schools, 
we must decide what outcome or outcomes to 
evaluate schools on. The obvious first choice 
and the choice most often used in school 
evaluation is student academic outcomes. 

While we acknowledge that schools 
do more than just teach their students 
English, mathematics, science, and various 
other subjects, roughly indicated by NCEA 
achievement, it is difficult and in many 
cases impossible to evaluate schools on more 
qualitative measures such as student wellbeing 

and performance in music and sports using a 
model like ours.66 Fortunately, ERO reviews are 
capable of measuring qualitative outcomes.

In the first run of our school performance 
tool, we evaluated schools on 10 academic 
outcomes – all derived from each student’s 
NCEA results. These variables ranged 
from the Initiative’s WRPI score, weighted 
NCEA score, expected percentile score, and 
University Entrance (UE) achievement. 
Table 1 lists all the 10 variables we used.

Importantly, in future reports we will 
evaluate schools on later life outcomes such 
as NEET (not in employment, education, 
or training) status one, three and five years 
after college; progression; and completion of 
tertiary education after college – in addition 
to several other later life outcomes. This is 
particularly important as some schools have 
a large proportion of students attempting 
the Cambridge International General 
Certificate of Education or the International 
Baccalaureate qualification.

Table 1: Student NCEA outcomes variables 

 Student NCEA outcome variables 

1. WRPI NCEA level 1 score

2. WRPI NCEA level 2 score

3. WRPI NCEA level 3 score

4. Expected percentile NCEA level 1 score

5. Expected percentile NCEA level 2 score

6. Expected percentile NCEA level 3 score

7. Weighted NCEA level 1 score 

8. Weighted NCEA level 2 score 

9. Weighted NCEA level 2 score 

10. University Entrance

2. Student constant: The second component 
of our model is the student constant term, 
denoted as ß0. The student constant can 
be thought of as the number of NCEA 
credits/NCEA score we expect a student to 
earn independent of family socioeconomic 
background and the school effect. 

NCEA 
outcome

Time effects Parent effects School value-
added score/

effectStudent 
constant

Student 
effects

School type 
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Random 
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3. Time effect: The third component of the 
model is the time effect term, denoted as 
ß1Ti . Specifically, Ti  is an indicator variable 
for the year the student sat NCEA level 1, 2 
and 3, and ß1 is the estimated effect of that 
NCEA year. This component is important 
because our dataset contains pooled NCEA 
data over the 10 years from 2008 to 2017. 
Different NCEA years have different cohorts 
of students, each of which may perform 
differently from the previous and the next 
year. Additionally, there may be nuances 
within NCEA that change from year to 

year, possibly affecting NCEA results. This 
component accounts for these differences. 
There may be several reasons for these 
differences; however, the explanation for them 
is beyond the scope of this report. 

4. Student effects: The fourth component of 
our model is the student background effect 
term, denoted as ß2Xi. Specifically, ß2 is a 
range of individual estimated effects from a 
range of student background characteristics 
indicated by Xi. Table 2 lists all the 
14 background characteristics included in 

Box 2: Interpreting estimated effects

When interpreting the estimated effects from our 
model, particularly the results in Tables 2 and 3, 
it is imperative they are not interpreted as causal 
effects. Our model does not propose that any of 
our estimated effects cause a student to improve 
or worsen their NCEA grade. The estimated 
‘effects’ are more appropriately termed ‘associa-
tions’ or ‘correlations’; however, it is common in 
the literature to refer to regression estimates as 
‘effects’ – as we have done in this report. 

Example 1: ßfemale  is the estimated average 
performance of female students compared with 
male students in NCEA level 1, 2 or 3, after separating 
the effects of the other background characteristics 
listed in Tables 2 to 4. Positive ßfemale  results indicate 
that on average, female students perform better 
than male students in NCEA level 1, 2 or 3. 

Example 2:  ßmāori is the estimated average 
performance of Māori students compared with 
non-Māori students after separating the effects of 
the other background characteristics listed in Tables 
2 to 4. If  ßmāori has a negative estimated effect on 
a student’s NCEA results, it does not mean a Māori 
student will perform worse compared with a non-
Māori student. It does, however, indicate that Māori 
students perform worse on average compared with 

non-Māori students in NCEA even after adjusting for 
the (other) background characteristics included in 
our model.

Example 3: ßmother’s education  is the estimated effect 
of a mother’s education on a student’s NCEA 
level 1, 2 or 3 achievement – in particular, the 
effect of mother’s education by level of education 
attainment (none, high-school certificate, diploma, 
bachelor’s degree, or post-graduate degree). If  
ßmother’s education  is increasing by level of education 
attainment, it does not mean a mother with a 
PhD ensures her child will do well in NCEA; it 
does mean, however, that students with mothers 
with PhDs perform better in NCEA, on average, 
even after adjusting for other family background 
characteristics included in our model. 

When interpreting these results, the estimated 
effects from student and family background 
characteristics are not about profiling individual 
students; it is about acknowledging them and then 
adjusting for these background characteristics 
we know affect a student’s academic outcomes 
on average to get a better measure of individual 
school performance. These results are not the 
focus of the model or this report; however, 
important lessons can still be learned. 
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the model. Box 2 explains how to interpret 
the various estimated results. 

Lastly, the variables included in Tables 2 to 4 
are not necessarily the final variables that would 
or should be used in a practical, implementable 
version of this model. Our model is very much 
a first run where we went with a ‘kitchen sink’ 
approach on including family socioeconomic 
background variables. Analysis of our results will 
be useful for informing which variables should be 
retained and which should be removed in future 
iterations of our model. Further analysis and 
discussion of which variables should and should 
not be included is available in the corresponding 
technical report, Separating School and Family. 

Table 2: Student background characteristics 
variables 

 Xi : Student background characteristics variables 

1. Female (Y/N)

2. Ethnicity 
Māori; Pasifika; Australian; Asian; European; 
Middle Eastern; Latin American; African

3. Number of abuse events by category 
identified by CYF
Sexual abuse; Physical abuse; Emotional abuse; 
Neglect abuse; Self-harm abuse; Behavioural 
abuse

4. Refugee (Y/N)

5. Disability (Y/N)

6. English as a second or other language (ESOL) 
(Y/N)

7. Reading recovery (Y/N)

8. Number of suspensions67

9. Number of stand downs

10. Expulsion (Y/N)

11. Number of secondary schools attended

12. Percentage of internal credits by NCEA year
NCEA level 1, NCEA level 2, NCEA level 3

13. Access to the internet at home (Y/N)

14. Access to heat at home (Y/N)

5. Parental effects: The fifth component of our 
model is the parental background effect term, 
denoted as ß3Wi . Specifically, ß3 is a range of 
individual estimated effects from a range of 

parental background characteristics indicated 
by Wi . Table 3 lists all 12 background 
characteristics included in the model. 

As noted earlier, parental influence 
plays a role in how well a student performs 
academically. This component of the model 
acknowledges parental influence and 
adjusts for it.

The interpretation of the parental 
background characteristic variables is 
similar to the interpretation of the student 
background characteristic variables 
described earlier, where the individual 
family background characteristics estimates 
are only predictive of a student’s academic 
performance in NCEA. 

Finally, note that two variables – ‘Mother’s 
log income’ and ‘Father’s log income’ – are 
the logarithm of each student’s mother’s and 
father’s average income from 2000 to 2017. 
We have used log income to help interpret 
results in the technical report; it does not alter 
the school value-added estimates. 

Table 3: Parental background characteristics 
variables

 Wi : Parents’ background characteristics variables 

1. Parents’ home ownership (Y/N)

2. Parents divorced (Y/N)

3. Mother’s education 
None; High school certificate; Diploma (level 4–6); 
Bachelor’s degree (level 7); Post-graduate degree 
(Master’s/PhD)

4. Father’s education
None; High school certificate; Diploma (level 4–6); 
Bachelor’s degree (level 7); Post-graduate degree 
(Master’s/PhD)

5. Mother’s log income

6. Father’s log income

7. Mother’s benefit spell (weeks)

8. Father’s benefit spell (weeks)

9. Number of mother’s offences

10. Number of father’s offences

11. Mother has interacted with New Zealand 
Corrections (Y/N) 

12. Father has interacted with New Zealand 
Corrections (Y/N)
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6. School type effects: The sixth component 
of our model is the school type effect term, 
denoted as ß4Zi. Specifically, ß4 is the range 
of individual estimated effects from various 
school types indicated by Zi . Table 4 lists all 
four school types included in the model.68 
The variables in Table 4 indicate the average 
estimated effect of various school types, 
including whether the school was girls-only, 
boys-only, state, private or state-integrated. 
Finally, it included the isolation index of 
each secondary school. These variables reveal 
categorical differences across the different 
school types in New Zealand. 

Table 4: School type variables 

 Zi : School type
1. Girls only school (Y/N)

2. Boys only school (Y/N)

3. State school (Y/N)

4. School isolation index 

7. School value-added score/effect: The 
seventh and most important component 
of our model is the individual school 
value-added score term, denoted as ß5Di. 
Specifically, ß5 is a range of individual school 
estimates, while Di is a range of indicator 
variables for every secondary school in our 

final dataset. In other words, this component 
of the model indicates the “value-added” 
contribution of every secondary school 
in New Zealand. As noted earlier, this 
component measures fixed effects, where 
the school indicator variables denoted as Di 
are the LSDVs.

Importantly, while this is the focus of our 
model, SNZ’s confidentiality rules prevent us 
from publishing the results from each school. 
Chapter 3 goes into further detail on how 
we present the results in a way that complies 
with SNZ’s confidentiality rules and in an 
unbiased matter. 

8. Random error: The eighth and final 
component of our model is the random error 
term, denoted as ∈i. This component captures 
the ‘raw ability’ of students – it is the part 
of their performance that remains after 
separating the effects of family background 
and the effects of the school. 

In total, our school performance tool evaluated 
all 480 secondary schools on 10 different NCEA 
outcomes. Chapter 3 explains our results. 
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CHAPTER 3

School performance tool results

Summary of decile results 

The results of our school performance tool 
have several implications for education in 
New Zealand. The first set of results, discussed 
in an earlier Initiative research note, Tomorrow’s 
Schools: Data and evidence, presented a sample of 
our results on the average performance of schools 
across deciles.69 In summary, Tomorrow’s Schools 
provided the first empirical evidence against 
the pervasive myth that “decile is a proxy for 
school quality”. Figure 4 is one of the four figures 
discussed in Tomorrow’s Schools.70 

In Figure 4, each decile (approximately 50 
schools) is represented by two points, one 
unadjusted (blue) and one adjusted (red). The 
unadjusted scores show the average performance 
of schools within each decile, not adjusting for 
family socioeconomic background.71 In contrast, 

the adjusted scores show the average performance 
of schools within each decile after adjusting for 
family socioeconomic background.

In both cases, each school was evaluated on 
the NCEA level 1 WRPI score of its students. 
When we broke down these results, we were 
not surprised to find that higher decile schools 
outperformed lower decile schools when our 
school performance tool did not adjust for each 
student’s family background characteristics. 
This is reflected by the rising blue unadjusted 
points in Figure 4 that show relative performance 
increasing with school decile. This disparity 
in school performance replicates what we see 
in NCEA school league tables and also in the 
inequality in education outcomes that several 
international reports and assessments have 
shown in recent years. 

Figure 4: Unadjusted and adjusted average performance of secondary schools within each decile based 
on each student’s NCEA level 1 WRPI score (2008–17)
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However, once our school performance tool 
adjusted for each student’s family background, 
the performance differences between schools of 
different deciles disappeared. This is reflected 
by the level red adjusted points in Figure 4 that 
show higher decile schools have approximately 
the same relative performance compared with 
decile 1 schools.72 

Put another way, our results show that the 
inequality in education outcomes between 
school deciles evident in school league tables 
is not a result of large differences in school 
quality, but rather large differences in family 
socioeconomic background, particularly 
differences in parental education. 

However, as we alluded to in our Tomorrow’s 
Schools research note, Figure 4 is not the full 
story. The results in Tomorrow’s Schools only show 
the average performance of schools within and 
across deciles. Our school performance tool is 
much more powerful and accurate. By leveraging 
the datasets in the IDI, our school performance 
tool was able to evaluate every secondary school 
in New Zealand individually.

Individual school performance results 

The results presented in this section tell more 
of the story. Figure 7 shows one of the many 
results from our school performance tool that 
illustrate the distribution of individual school 
performance.

Unfortunately, because of confidentiality rules 
set and enforced by SNZ, the results presented 
here are less intuitive than we would have liked. 
We would have liked to present the results in the 
form of Figure 5, where each secondary school 
was represented by one point representing the 
“value-added” score as calculated by our school 
performance tool. Additionally, each point 
would have a 95% confidence interval band that 
essentially represented how accurate our results 
are – where the larger the band the less accurate 
the results (see schools B and C) and the smaller 
the band the more accurate the results (see school 
A).73 Around the world, this is typically how 
value-added results are presented.74 

Extrapolated to all the secondary schools in the 
country, this figure would look something like 

Figure 5: Hypothetical value-added scores for three schools
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Figure 6, where again, each school is represented 
as one point with a 95% confidence interval 
band. To best demonstrate the distribution of 
school performance, the school “value-added” 
scores are ordered from smallest to largest. 
Figure 6 comes from a NSW school value-added 
model report.75 

Unfortunately, the confidentiality rules set 
and enforced by SNZ prevent the Initiative 
from producing figures where each school is 
represented by one point, even where each 
school is not identified by its name or unique 
ID number.76 Our corresponding technical 
paper, Separating School and Family, discusses 
this issue in greater detail. We have shared 
our frustrations with the relevant government 
Ministers, who were receptive. 

To overcome our confidentiality problem, we 
turned to a more creative graphic format. Like 
in Figure 6, we ordered all our school value-
added scores from lowest to highest. However, 
in Figure 7 we also applied a locally weighted 
scatterplot smoothing (LOWESS)77 curve to our 
school value-added scores to show the distribution 
of school performance while complying with the 
confidentiality rules enforced by SNZ. 

Unfortunately, as part of this process we were not 
able to add the 95% confidence interval bands. 
Fortunately, because the results are distributed 
tightly around the red baseline,78 this has not 
distorted our results significantly. 

In contrast to Figure 6, Figure 7 has two value-
added scores for each school; the first is the 
unadjusted value-added scores represented by 
the blue LOWESS curve, while the second is the 
adjusted value-added scores represented by the 
red LOWESS curve. Like the decile results, the 
blue unadjusted scores are the value-added scores 
before adjusting for family background, while 
the red adjusted scores are the value-added scores 
after adjusting for family background. 

As in Figure 4, the variation in school performance 
is much larger when differences in family 
background are not adjusted for; this reflects what 
we already see in school league tables. 

However, once our school performance tool 
separated the contribution of the family 
background from the contribution of the school, 
the variation in school performance was much 
smaller: approximately 80% of schools perform 
almost identically when evaluated on their 

Figure 6: NSW: Value-added scores for the entire school population
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students’ NCEA performance. While Figure 7 
only shows the results from our NCEA level 1 
WRPI score evaluation, the full set of results in 
Figures 11 to 20 in Separating School and Family 
show similar results for all 10 NCEA outcomes 
we evaluated schools on.

Importantly, while most schools perform very 
similarly, there are still outliers at the top and 
bottom of the distribution once our school 
performance tool separated the contribution of 
family background. In other words, there are still 
high-performing and low-performing secondary 
schools in New Zealand, where the top-
performing school(s) score nearly one standard 
deviation higher than the median-performing 
school, and the bottom-performing school(s) 
score nearly one standard deviation below the 
median-performing school.

However, like Figure 4, Figure 7 does not tell us 
the full story. Figure 4 illustrates average school 
performance across deciles, while Figure 7 
illustrates individual school performance across 
all schools. Figures 8 and 9 tell us more of 
the story. 

Individual school performance 
across deciles 

Figures 8 and 9 illustrate the distribution of 
individual school performance across deciles, 
where Figure 8 presents the unadjusted results 
and Figure 9 presents the adjusted results. Both 
figures show the results from the NCEA level 1 
WRPI score evaluation.

Figures 8 and 9 were constructed in several 
steps. The first was ordering each school’s 
value-added scores from lowest to highest, 
the same step that was done in Figure 7. 
Following this, we categorised the top 25% 
of schools as high-performing, the middle 50% 
as average-performing, and the bottom 25% as 
low-performing. Subsequently, schools in each 
category were tallied in tables by decile, and 
then shown as stacked bar graphs in Figures 
8 and 9.79 A summary of each performance 
category is shown in Table 5. 

Figure 7: Unadjusted and adjusted performance of New Zealand secondary schools based on each 
student’s NCEA level 1 WRPI score (2008–17)
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Table 5: Relevant colours and categories for 
Figures 8 and 9

  Low Bottom 25% of schools

  Average Middle 50% of schools

  High Top 25% of schools

We chose the performance band of 25% as a 
result of the strict microdata output rules set and 
enforced by SNZ.80 Our preferred performance 
band was top 10% as high-performing, middle 
80% as average-performing, and bottom 10% 
as low-performing, given the results presented 
in Figure 7; however, a performance band of 
10% would have prevented us from illustrating 
the results as reliable and representative of the 

‘true’ results calculated in the IDI data lab. 
Part 3 of the results section in Separating School 
and Family goes into this in greater detail. 

Figure 8 shows that high-decile schools dominate 
the high-performing category, while low-decile 
schools dominate the low-performing category 
when differences in family background had 
not been adjusted for by our school performance 
tool. Figure 8 illustrates 73% of decile 9 and 10 
schools as high-performing compared with 69% 
of low-performing decile 1 and 2 schools when 
evaluated on University Entrance. Given the 
polarising results in Figure 8, it is not surprising 
that some parents have adopted the decile rating 
of a school as a proxy for school quality. 

Figure 8: Distribution of school performance: University Entrance (unadjusted)
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Figure 9: Distribution of school performance: University Entrance (adjusted)
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However, once our school performance tool 
adjusted for differences in family background, 
the results were more balanced. Figure 9 shows 
particularly large proportions of high-performing 
schools in both high- and low-decile schools; 
specifically, 44% of decile 1 and 2 schools as 
high-performing compared with 36% of decile 9 
and 10 schools as low-performing. In particular, 
when evaluated on University Entrance, 42 decile 
1 and 2 schools outperform 75% of every other 
secondary school in the country; in contrast, 9 
decile 9 and 10 schools are in the bottom 25% of 
all secondary schools in the country.

In particular, when evaluated on 
University Entrance, 42 decile 1 and 2 
schools outperform 75% of every other 
secondary school in the country

Figures 8 and 9 are only two of the 20 figures 
that demonstrate the distribution of school 
performance across deciles. All 20 figures 
are illustrated and discussed further in our 
technical report, Separating School and Family. 
Importantly, out of the 10 NCEA outcomes we 
evaluated schools on, seven show almost identical 

results to those shown in Figures 8 and 9. In 
three out of the 10 results, high-performing 
schools still dominate in higher decile schools; 
however, high-performing schools are still 
present in both low- and middle-decile schools. 
Importantly, the number of high-performing 
schools is more evenly distributed after our 
school performance tool has separated the 
contribution of family background. This 
result is consistent across all our 10 NCEA 
outcome measures. 

Future of our school performance tool

In this chapter, we have unveiled a more 
accurate distribution of school performance 
in New Zealand. We have shown that most 
schools perform very similarly once our school 
performance tool separated the contribution 
of family background. Additionally, we 
have shown that there are outliers among 
New Zealand secondary schools, and there are 
still high-performing and low-performing schools 
once our tool separated the contribution of 
family background. 

Box 3: Hypothesis explaining the distribution of school performance

Interestingly, when evaluated on University 
Entrance (and expected percentile), middle-decile 
schools in our model fared the worst. Only 14% of 
decile 5 and 6 schools were in the high-performing 
category compared with 44% in deciles 1 and 2 and 
36% in deciles 9 and 10 (see Figure 9).  

One hypothesis from one of our referees on 
why low- and high-decile schools have a higher 
proportion of high performers is what are better 
teachers attracted to. Better teachers may be more 
attracted to high-decile schools for a more ‘comfy’ 
and challenging life with more able students; in 
contrast, better teachers may also be attracted to 
low-decile schools because they believe in their 
potential to make a difference to a child’s life. 

Crucially, this is just speculation. It also reveals 
one major limitation of our model, that is, it is 
unable to distinguish between school-specific 
and teacher-specific effects. This was alluded 
to in Chapter 1, where we described the major 
strength of multilevel models as the ability 
to distinguish between school-specific and 
teacher-specific-effects. 

To determine the drivers of these differences 
in school performance, the Ministry of Education 
would need to study these high-performing 
schools via in-school visits – similar to ERO reviews. 
As we noted earlier, each value-added model is 
in some way imperfect – this is one limitation of 
our model. 
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Some of these schools should be celebrated 
and learned from while others may need 
additional support. We have demonstrated what 
can be done with the IDI. However, we are 
limited by what we can do with the data and 
with our tool. 

Our tool is limited by who wields it and by the 
rules set and enforced by SNZ. The Ministry of 
Education could use our tool for the better and 
open the black box of education. The Ministry 
could also identify which schools are the star 
performers and which schools need additional 
support; whether the Ministry chooses to make 
that information public is up to them. 

This chapter has shown what the Initiative’s tool 
can do. Chapter 4 discusses how our tool can be 
implemented through policy. 
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CHAPTER 4

Policy applications

The previous chapter outlined what the 
Initiative’s school performance tool could do. 
However, the tool’s potential can only be reached 
if it is implemented correctly. Around the world, 
successful value-added models are implemented 
by the relevant ministry/department of 
education. The same should be done here. 

Complement to ERO

As described in previous chapters, our school 
performance tool is a more objective and fairer way 
to measure school performance. However, many 
aspects of school performance cannot be evaluated 
by our school performance tool. For example, 
qualitative measures such as school culture, music 
and sporting activities cannot be evaluated by 
a technical model like ours. Therefore, the best 
way to implement our tool is in conjunction with 
complementary qualitative evaluations, such as 
ERO’s personal in-school reviews. 

This is also typically done overseas when 
value-added models are used to evaluate school 
performance. In some countries, the value-added 
component only contributes 35% to the overall 
evaluation process.81 When combined, the 
evaluation method works symbiotically; the 
strengths of one method help overcome the 
weaknesses of another. 

Most importantly, while we can see which 
schools seem to be doing very well and very 
poorly, we cannot tell what is going on inside 
the walls of the school. ERO’s assessment 
could be broadened to look for school 
characteristics common to schools of varying 
performance outcomes.

Annual reports

Current ERO reviews only take place every one 
to five years, depending on the last review rating 

Figure 10: NSW: School performance relative to all other government schools 
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a school has received; this is one weakness of 
ERO reviews that schools have complained about 
recently.82 Schools want more frequent feedback 
from the Ministry of Education. 

If combined, our school performance tool would 
be able to fill the intervening time gap left by 
ERO by providing annual reviews for each 
school based on the NCEA performance of their 
students. Schools would be able to receive annual 
reports showing their current performance 
relative to every other school in the country, in 
addition to their current performance relative 
to previous years. Figures 10 and 11 show two 
examples from two NSW value-added reports. 

Figure 10 illustrates individual school 
performance across all the secondary schools in 
NSW; Figure 11 illustrates an example of school 
performance over time. 

These annual reports could also give schools 
additional information on their performance 
with different cohorts of students. They may 
find that some schools do better with Māori 
students or with students for whom English is 

a second or other language (ESOL); other schools 
may do better with students with learning 
disabilities. The annual reports could provide 
this information. 

A future Initiative research note will present 
example annual reports from several New Zealand 
secondary schools that have kindly permitted us 
to use their school data in our project.83

It will be up to the Ministry of Education to 
determine where and to whom these annual 
reports go: principals, boards of trustees, ERO, 
the public, or any combination of these. 

Qualitative aspects and internal 
contribution 

As described earlier, our tool’s strength is in 
evaluating academic performance (our future 
reports will study later life outcomes, too). 
However, the tool cannot evaluate schools in 
qualitative areas such as school culture, music and 
sporting activities. Existing ERO reviews can fill 
this gap left by our tool. Personal in-school reviews 

Figure 11: NSW: School performance over time 
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by ERO are in a better position to evaluate the 
qualitative aspect of school performance. 

Furthermore, internal reviews provided by a 
school’s principals and teachers can and should 
also contribute to this component of school 
evaluation. An internal contribution is important 
because one criticism of ERO reviews is they 
only take place over one day, which critics 
argue does not always reflect a school’s true 
performance over time. For parents, open school 
days and word-of-mouth play a larger role in 
evaluating the qualitative aspects of a school. 

ERO also evaluates each school’s governance 
process, including human resourcing and 
accounting. Our tool did not take any of these 
components into account when evaluating each 
school. While human resources and accounting 
are not the most glamorous components of 
a school, they are an essential background 
component of a school. 

Learning from the top performers

Once our school performance tool has evaluated 
each school, the overall evaluation process 
does not stop there. Schools identified as top 
performers can be learned from, while schools 
identified as underperformers can be given 
additional support. Again, ERO is in the 
best position to complete this second step in 
the evaluation process as it requires in-school 
investigation. Two reports from New South 
Wales present a perfect example of this.84 

In Sustaining Success, the Centre for Education 
Statistics and Evaluation (CESE) identified 
36 high-performing NSW government 
schools and explored six key drivers of school 
improvement and how they were implemented. 
Blaise Joseph from The Centre for Independent 
Studies (CIS) identified six key themes among 
nine disadvantaged primary schools. Their 
results are shown in Table 6. 

Evaluation of any government 
education policy 

In addition to its potential role within ERO, 
the Initiative’s school performance tool could 
be used to evaluate any government education 
policy affecting school academic outcomes. 

Current debates in education, such as 
the implementation of modern learning 
environments in New Zealand classrooms, could 
be systematically evaluated using our tool. In 
conjunction with the previous section, each 
in-depth evaluation of these top-performing 
schools could provide evidence for the success or 
failure of modern learning environments. 

Our tool may find that modern learning 
environments only work in high-decile schools 
because the students there have more human 
capital to leverage, so the modern learning 
environment enables them to perform better 
academically. Equally, modern learning 
environments might not work in low-decile 
schools because the students there do not have 
the same human capital that students in higher 
decile schools have – students in low-decile 
schools may be served better by more traditional 
learning environments. 

We do not know yet, but our tool could 
provide the government with the information 
to determine how effective modern learning 
environments are as an education policy. 

In a similar vein, as part of the 2017 general 
election, New Zealand discussed closing all 
11 charter schools established in 2013. Across all the 
debates, there was little conversation about any 
robust evidence of the effectiveness of charter 
schools. Charter schools could have been highly 
effective, or they could have been minimally 
effective, or they could have just been average; our 
tool could have provided the necessary objective 
information.85 In the end, charter schools died 
under the 2018 Labour government, not because 
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there was evidence of their poor performance, 
but because of ideological bias against them. 

Evaluation framework 

Across these policy applications, our tool works 
best as part of an evaluation framework. It can 
be used for more than just producing annual 
reports; it can also be used broadly across a wide 
range of evaluation processes. 

For example, if the Ministry of Education 
wanted to determine the effectiveness of state 
versus state-integrated schools, it could do that 
with our school performance tool. Equally, the 
Ministry could do this for state versus private 
or private versus state-integrated schools.86 

Furthermore, following the controversy around 
Bali Haque’s Tomorrow’s Schools report, our 
school performance tool could be used to test 
the effectiveness of several recommendations 

Table 6: Six key drivers of success from high value-add schools in NSW

Centre for Education Statistics and Evaluation The Centre for Independent Studies

High expectations: Creating and reinforcing high 
expectations for students, both academically and 
behaviourally.

School discipline: Based on high expectations, a clear set 
of consistently applied classroom rules, and a centralised 
school behaviour policy.

Student engagement: Classroom learning that is relevant 
to students’ lives and uses technology and innovative 
programming to enhance student engagement.

Direct and explicit instruction: New content is explicitly 
taught in sequenced and structured lessons. Includes clear 
lesson objectives, immediate feedback, reviews of content 
from previous lessons, unambiguous language, frequent 
checking of student understanding, demonstration of the 
knowledge or skill to be learnt, and students practising skills 
with teacher guidance.

Effective teaching: Using data to identify and respond 
to individual student learning needs, curriculum 
differentiation, and explicit teaching.

Experienced and autonomous school leadership: Stable, 
long-term school leadership, and principal autonomy to 
select staff and control school budgets.

Whole-school goals: Staff working together and setting 
shared goals to achieve school-wide improvements in 
student performance.

Data-informed practice: Using data from teacher-written, 
NAPLAN, and PAT assessments to improve teaching, 
track student progress, and facilitate intervention for 
underachieving students.

Collaboration: Sharing resources and taking a 
collaborative approach to planning, programming and 
assessing throughout the school.

Teacher collaboration and professional learning: 
Collaboration among teachers and specialist support staff 
to cater to the often complex needs of disadvantaged 
students. Focus on teacher professional learning; involving 
peer observations, mentoring, and attending practical 
professional development activities which help refine 
literacy and numeracy instruction.

Professional learning: Professional learning that supports 
strategic school goals and is shared among staff so that 
learning is embedded across the school.

Comprehensive early reading instruction: Five necessary 
elements of reading instruction: Phonemic awareness, 
Phonics, Fluency, Vocabulary, and Comprehension.

Source: Natalie Johnston-Anderson, “Sustaining Success: A Case Study of Effective Practices in Fairfield High Value-Add Schools” 
(Sydney: Centre for Education Statistics and Evaluation, 2017); Blaise Joseph, “Overcoming the Odds: A Study of Australia’s Top-
Performing Disadvantaged Schools” (Sydney: The Centre for Independent Studies, 2019).

Note: It is worth noting that the CIS study looked at schools from across Australia and did not use a value-added model to 
identify top-performing schools – it instead identified low-decile schools that had an above-average attainment. Identifying high-
performing schools using this method could be done in New Zealand by looking at low-decile schools with higher-than-average 
NCEA results – however, this method does not adjust for the background characteristics of the students in these schools. 
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in his report. This is particularly so for the 
recommendation to replace regional Ministry 
of Education offices with 20 regional education 
hubs.87 If the Ministry set up one pilot regional 
education hub, our school performance tool 
could evaluate the effectiveness of the hub by 
evaluating the performance of schools within the 
hub before and after the pilot programme. 

Moreover, if the regional education hubs were 
put in place nationally, our school performance 
tool could be used within the hubs to support 
their role as centres for collaboration. Our tool 
could be used to determine which schools are 
succeeding and thus learned from, while schools 
identified as underperforming can be given 
additional support.

Opening the black box of education

Since completing the first round of analysis 
with our school performance tool, New Zealand 
secondary schools remain as black boxes. 
However, in the process of developing our tool, 
we discovered multiple findings that have several 
implications for education in New Zealand. The 
first is empirical evidence that “decile is not a 
proxy for school quality”. The second is that 80% 
of our schools perform similarly once family 
backgrounds have been adjusted for. The third 
is there are still top performers, outliers that 
have been able to buck the trend and provide 
education outcomes above and beyond what 
would be predicted by the family background 
characteristics of their students. Importantly, 
these top-performing schools exist in both high- 
and low-decile schools. 

This is not the end of the story. In this report, 
we have also outlined how the Ministry of 
Education could open the education black box by 
using our tool – particularly, the various ways it 
could be implemented through the Ministry. 

Following the release of this report, the Initiative 
will be publishing research notes demonstrating 
what else is possible with our school performance 
tool. One research note will show example 
annual reports for individual schools that have 
given the Initiative permission to release their 
data from the IDI. Another will also show how 
schools perform when evaluated on later life 
outcomes such as progression to employment, 
tertiary education, and benefit uptake.

In addition to these research notes, there are 
several areas of interesting work that can be 
done; however, we are limited by time and the 
number of analysts at the Initiative. Nevertheless, 
this work should be done. We uploaded the SQL 
and STATA code behind our school performance 
tool to the IDI wiki so that any IDI researcher 
can take up this work in the future. Future 
economics master’s students would be ideal 
candidates. The Appendix elaborates on this. 

This is just the beginning. What we have shown 
in this report is the first run (or the first version) 
of our model. There are still improvements to 
be made, both to our model and crucially to the 
education outcomes of New Zealand’s current 
and future students. The Initiative has provided 
the tool; the Ministry must now use it to open 
the black box of education. The wellbeing of 
New Zealand’s children is at stake.
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Conclusion

New Zealand needs fair, data-driven evaluation of 
its secondary schools. For far too long, principals, 
teachers and parents have been left in the dark by 
the Ministry of Education. Anecdotal evidence and 
unreliable proxies have become the standard for 
how we evaluate our schools. The absence of better 
information has fuelled misconceptions about 
our school system and exasperated socioeconomic 
segregation in New Zealand’s schools. 

Meanwhile, our international performance in 
reading, mathematics and science has been 
declining; at the same time, New Zealand’s 
education system has become one of the most 
unequal in the world.88 New Zealand cannot 
afford to stay in the dark any longer – the 
wellbeing of New Zealand’s current and future 
students is at stake – particularly for those from 
the most disadvantaged communities.

The Initiative knows New Zealand can and 
should do better. Using the world-leading data 
in SNZ’s IDI, we built a school performance 
tool that demonstrates what can be done in 
New Zealand. The Ministry of Education can 
use our tool to fairly compare every secondary 
school in the country. 

After a year-long analysis of nearly 400,000 
students across 10 years, we found that the 
differences in school performance typically seen 
in NCEA league tables largely reflect differences 
in the communities those schools serve, not large 
differences in school quality or effectiveness. 

We also showed for the first time that “decile is 
not a proxy for school quality”, and that there 
are high-performing schools across all deciles. In 
particular, 42 decile 1 and 2 schools outperformed 
75% of every secondary school in the country 
when evaluated on University Entrance. 

Importantly, while we have demonstrated that 
most schools (approximately 80%) perform 
similarly, this is not a call to keep the status quo. 
There are still underperforming schools across 
all deciles, the consequences of which are felt by 
students in those schools.

Most importantly, this report is a call to 
action for the Ministry of Education to 
use our tool and build an evidence base on 
“what works” to improve the outcome for 
every student in New Zealand. To open the 
black box of education and shine a spotlight on 
New Zealand’s top performers. New Zealand is 
privileged to have a world-leading database like 
the IDI. However, without using it, without fair, 
objective and data-driven evaluation, we will 
remain in the dark and we will be setting 
New Zealand’s current and future children 
up for failure. 

Policy Recommendations

1. Every principal and school board of every 
secondary school in New Zealand should 
receive annual reports from the Ministry of 
Education tracking their school’s performance 
using insights gained from our school 
performance tool. Currently, this requires 
every principal to agree to their school’s data 
to be used in our tool. The Ministry is best 
placed to coordinate consent and provide 
these reports. For this to happen, parents 
must demand it from their school boards. 
Additionally, the Minister of Education must 
direct Ministry resources into producing 
these reports. Future work from the Initiative 
will demonstrate examples of these reports for 
three New Zealand secondary schools. 
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2. SNZ believes it is constrained in terms of 
allowing individual schools to be identified 
in IDI research, even anonymously, citing 
Statistics Act 1975. This appears as rule 5.14.2 
in SNZ’s Microdata Output Guide, and 
prevents the identification of individual 
entities, including schools. However, it is 
unlikely that Parliament’s intent was to 
suppress anonymous data, such as individual 
anonymous points in a scatterplot, from an 
individual school. The Minister of Education 
should request the Minister of Statistics to 
ask SNZ to reconsider its interpretation of 
the Act. Parliament is considering updating 
the Act, and this is the right opportunity to 
address this oversight. 

3. The Ministry of Education should build on 
the work the Initiative has commenced; all of 
our work is available in open-source form in 
the SNZ’s IDI data lab. We urge the Ministry 
to follow our practice in making all of its 
work open-source for other IDI researchers to 
review and build upon as well.

4. The Ministry should use our school 
performance tool as part of a framework 
to evaluate new education policies. For 
example, the Ministry could test the effects 
of school practices like student streaming 
or the effectiveness of modern learning 
environments on student outcomes.

5. ERO should investigate whether its school 
performance assessments lead to similar 
conclusions as those from our school 
performance tool. In other words, are the 
top-performing schools identified by ERO 
the same top-performing schools identified 
by our tool? ERO should also use our school 
performance tool to assess whether there 
are institutional differences across schools 
that lead to better education outcomes for 
students. See Table 6 as an example of this 
kind of work. 

6. The Ministry of Education is developing 
better data on in-school practice and 
staffing through the digital learning and 
data platform Edsby under Te Rito – 
New Zealand’s student management system. 
This data, along with Novopay staffing data, 
should be integrated into the IDI to more 
comprehensively evaluate school performance. 
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Appendix

Weighted Relative Performance Index 
(WRPI) score

Our WRPI metric considers how a student 
performed in a standard, relative to all other 
students who completed that standard.

To illustrate, a student might receive an Excellence 
in the ‘Perform a solo or duet dance’ standard. This 
standard is taken by 1,000 students in the country, 
and 800 receive an Excellence grade. On the other 
hand, 1,000 students take ‘Apply the algebra of 
complex numbers in solving problems’, and 350 
receive an Excellence grade. This means the second 
standard is likely the more challenging of the two.

An existing ‘percentile’ student achievement 
ranking helps solve this problem by taking 
an average of students’ relative performance. 
A student earning an Excellence in the dance 
standard is in the top 80% of students in that 
class, while the algebra Excellence puts a student 
in the top 35%. Averaging that percentile score 
across attempted standards builds a good 
measure of relative student performance but can 
unduly penalise students who push themselves 
with more difficult courses.

Our WRPI performs a similar calculation 
without penalising students for attempting more 
challenging standards. Our index is then:

where WRPIj  gives the WRPI index score for 
student j;∝i gives the number of credits for 
standard i; and xi,j denotes the relative 
performance on that standard as shown by the 

inverse proportion of students who achieved the 
same result or better than student j.

Weighted NCEA score

Our weighted NCEA score assigns point values 
to different grades for each achievement and unit 
standard that a student sat. However, instead of 
applying arbitrary weights to different NCEA 
grades, we have used the empirical findings 
from Kamakshi Singh and Tim Maloney’s 
paper, which uses student NCEA data to predict 
university success.89 

Compared to the more uniform weights applied 
in the Cumulative Score, our weighted score puts 
more value on merit credits relative to excellence 
and achieved credits – this is based on Singh and 
Maloney’s findings that merit credits were more 
predictive of university success. Table 7 displays 
our relative grade weights compared to the 
Cumulative Score. 

Table 7: Weights applied to NCEA grades 

Weighted NCEA Score Cumulative Score

Excellence: 4 Excellence: 4

Merit: 3.7 Merit: 3

Achieved: 1.36 Achieved: 2 

Not achieved: 0 Not achieved: 0

Source: Kamakshi Singh and Tim Maloney, “Using Validated 
Measures of High School Academic Achievement to Predict 
University Success,” New Zealand Economic Papers 53:1 (2019), 
89–106; Eric Crampton and Martine Udahemuka, “Score! 
Transforming NCEA Data” (Wellington: The New Zealand 
Initiative, 2018).

WRPIj = ∝i  lni  xi,j

n

i=1
∑

xi,j =
(number of students who sat standard i)

(number of students who received the same or 
better grade than student j on standard i)
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Future research notes

As noted at the end of Chapter 4 and throughout 
this report generally, the work presented here is 
only a sample of what our school performance 
tool can do. Future research briefly described 
earlier is elaborated below. 

1. In the first upcoming research note, the 
Initiative will present example school reports 
from three New Zealand secondary schools that 
have kindly permitted us to use their school 
data in our project. This report will show how 
these schools have performed relative to every 
other secondary school in the country, in 
addition to how they have performed over time 
relative to themselves. These example reports are 
samples of what the Ministry could and should 
provide every school in the country. The fair, 
objective and empirical evidence presented in 
these reports would be invaluable for principals, 
boards of trustees, and education professionals 
reviewing schools through ERO. 

For principals, particularly those from 
low-decile schools who do a great job with 
students from the most disadvantaged 
communities, these reports would highlight 
their stellar performance even in cases where 
their absolute performance in NCEA is below 
the national average. 

These reports would help boards of 
trustees keep their principals in check when 
they do a poor job and conversely give praise 
when they do a great job. 

For education professionals reviewing 
schools through ERO, information on a 
school’s performance over time would be 
invaluable for analysing the effectiveness 
of different school interventions. In 2015, 
67 school boards were under Ministry of 
Education intervention – for all the secondary 
schools in this sample, these reports would 
be able to indicate whether the current 
intervention should be dropped, boosted or 
tested further if the evidence of improvement 
were only moderate.90 

2. In a second research note, we will reveal 
how New Zealand secondary schools perform 
when evaluated on later life outcomes. 
This includes progression and completion 
of tertiary education, NEET (not in 
employment education or training) status, 
benefit uptake, and employment one, three 
and five years after college. 

The purpose of this report will be to gain 
insights into whether schools that perform 
well on measures of NCEA also perform 
well based on later life outcomes. We may 
find that some schools performing well in 
NCEA underperform when evaluated on 
later life outcomes because they encourage 
students into easier NCEA standards rather 
than standards that prepare them for life after 
school. Alternatively, we may find that schools 
performing well in NCEA also perform well 
in preparing their students for later life.

3. Another research note will include insights 
on whether some schools perform better 
with different cohorts of students, in 
particular, Māori, Pasifika and students 
from disadvantaged backgrounds. We 
may find that some schools do better with 
disadvantaged students than others; we may 
also find that some schools do a better job 
with all students. It is possible that some 
students are traveling to a high-decile school 
across town when, in fact, the low-decile 
school down the road might be better suited 
to their needs. We do not know right now, 
but our tool could tell us. We may also find 
that the top 25 schools in the country are 
the best at teaching all cohorts of students. 
In that case, how can other schools learn 
from these 25 schools, or could those schools 
expand and grow to meet the demand for 
high-quality schools?

This area of research will contribute to 
ongoing debates in New Zealand on the 
performance of Māori medium schools, or 
private versus state schools versus state-integrated 
schools, or single-sex versus co-ed schools. 
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4. Finally, another research note will use data 
from our tool to generate example reports on 
potential post-school outcomes for different 
students presented by guidance counsellors 
in every secondary school in New Zealand. 
These reports would be aimed at students 
of varying backgrounds and highlight the 
successes of similar students in the past. For 
example, students with X background had 
great success with going into university while 
students with Y background had great success 
going into vocational training. For too long, 
the Initiative and education professionals 
have been worried that too many students are 
being pushed into university when they may 
be better suited for vocational training. These 
reports will help address that. 

Interesting master’s theses 

Typically, the laborious and time-consuming task 
of data matching students with parents, and the 
high risk of insignificant results, inhibits one-year 
master’s students from undertaking this type 
of work. However, we have already done all the 
data matching so all a student needs to do is run 
the Initiative’s IDI code and start building on it. 
Example master’s theses include: 

1. Investigating the probability of enrolling 
into a high-performing school based on 
the location of a student’s residence using 
meshblock data. As discussed in detail in 
the Introduction, many students attend 
high-decile schools out-of-zone. What is the 
probability that a student would be better 
served by his or her local low-decile school 
versus the out-of-zone high-decile school? 
This is a quantitatively difficult project and 
beyond the scope of our current research 
programme, but it would be an interesting 
research question worth investigating by a 
master’s student. 

2. Many of the family background covariates 
(control variables) used in our project are 
the simplest version of that variable because 
of the 80/20 rule we applied to our school 
performance tool – our project is very much a 
proof of concept. Future master’s theses could 
significantly improve upon the covariates we 
have used. For example, we have only used 
dummy variables for mother’s and father’s 
prison history; in other words, students were 
allocated values of ‘yes’ (1) or ‘no’ (0) based 
on their parent’s presence in the corrections 
database. It would be more insightful for 
a future version of our model to include 
parent’s length of stay in prison in addition 
to severity of offence. There are more than 
40 covariates in our model – all of which 
could be refined and improved upon. 

3. Finally, because there is no standardised 
national testing performed and results 
collected in primary and intermediate 
schools, it is impossible to evaluate feeder 
schools using our school performance tool. 
This is important as many secondary schools 
often argue that they make up for academic 
weakness caused by feeder primary and 
intermediate schools. Using linked primary 
and intermediate school data in the IDI, a 
master’s student could study feeder school 
quality using a modified version of our 
school performance tool. Again, this project 
is quantitatively difficult and beyond the 
scope of our current research programme, 
but it would be an interesting project for a 
master’s student.
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identified in any SNZ IDI research output, even 
in cases where a school’s results are anonymised. 
Statistics New Zealand, Microdata Output Guide, 4th 
edition (Wellington: 2016).

77. A locally weighted scatterplot smoothing (LOWESS) 
curve is a fitted line applied to multiple data points in 
a graph. LOWESS curves are used when a linear line 
of best fit does not fit the data well. 

78. The red baseline indicates the performance of the 
one random secondary school on which every other 
secondary school is compared with. Importantly, 
value-added scores measure relative performance, not 
absolute performance. Changing the baseline school 
does not alter the results; it only shifts where the red 
baseline is located on the figure.

79. Note that once the schools were tallied up by decile, 
the school counts were randomly rounded to base 
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3 and supressed if the value was 5 or below in 
accordance with rule 5.1 (unweighted counts) and 
5.9 (regression models) in SNZ’s Microdata Output 
Guide. Statistics New Zealand, Microdata Output 
Guide, op. cit.

80. See endnotes 76 and 79.

81. SCORE, “Measuring Student Growth in Tennessee: 
Understanding TVAAS,” op. cit.

82. Tomorrow’s Schools Independent Taskforce, 
“Our Schooling Futures: Stronger Together,” op. cit.

83. Individual school results can be released from 
the SNZ datalab if the school’s principal gives 
permission. Contact the author for more 
information. 

84. Natalie Johnston-Anderson, “Sustaining Success: A 
Case Study of Effective Practices in Fairfield High 
Value-Add Schools,” op. cit. This is a follow-up paper 
to two earlier CESE publications: Deborah Bradford 
and Sophie Clarke, “High Value-add Schools: Key 
Drivers of School Improvement” (Sydney: Centre 
for Education Statistics and Evaluation, 2015), and 
Centre for Education Statistics and Evaluation, “Six 
Effective Practices in High Growth Schools” (Sydney: 
2015). Blaise Joseph, “Overcoming the Odds: A 
Study of Australia’s Top-Performing Disadvantaged 
Schools,” op. cit.

85. Our school performance tool could have provided 
information on charter schools that offered NCEA to 
their students. Not all charter schools offer NCEA, 
and thus not every charter school could be evaluated 
with our tool. 

86. Note that our school performance tool only evaluates 
schools based on NCEA results; therefore, some 
private schools that offer alternative qualifications 
such as Cambridge or International Baccalaureate to 
the majority of their students will not be evaluated 
effectively by our tool. 

87. The proposed regional education hubs would also 
take on some of the key responsibilities of boards 
of trustees such as hiring a principal. Tomorrow’s 
Schools Independent Taskforce, “Our Schooling 
Futures: Stronger Together,” op. cit.

88. For a summary of New Zealand’s declining 
performance in PISA and TIMSS, see the Ministry 
of Education, “PISA 2015 New Zealand Summary 
Report” (Wellington, New Zealand Government, 
2016) and Briar Lipson, “Spoiled by Choice: How 
NCEA Hampers Education and What it Needs to 
Succeed,” op. cit. For a description of the inequality 
in New Zealand’s education system, see Yekaterina 
Chzhen, Gwyther Rees, Anna Gromada, Jose Cuesta 
and Zlata Bruckauf, “An Unfair Start: Inequality in 
Children’s Education in Rich Countries” (Florence: 
UNICEF, 2018). 

89. Kamakshi Singh and Tim Maloney, “Using Validated 
Measures of High School Academic Achievement to 
Predict University Success,” New Zealand Economic 
Papers 53:1 (2019), 89–106. 

90. Martine Udahemuka, “Signal Loss: What We Know 
About School Performance” (Wellington: The 
New Zealand Initiative, 2016), 6.
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