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Abstract  

Much of what we think we know about the drivers of quality education in New Zealand is too often 

based on anecdote or retrospective assessment rather than objective, data-driven information. 

Misconceptions and ideology tend to guide school choice. Consequently, decile drift and 

socioeconomic segregation have plagued our schools.  

Fortunately, recent developments in integrated data have allowed The New Zealand Initiative to 

develop a solution to education evaluation in New Zealand. Using linked administrative data in 

Statistics New Zealand’s Integrated Data Infrastructure (IDI), we developed New Zealand’s first 

contextualised value-added model (CVAM).  

Like other value-added models (VAMs) implemented around the world, the purpose of our CVAM 

was to determine the distribution of secondary school performance in New Zealand, holding family 

socioeconomic background constant. The results from our CVAM have several implications for 

education in New Zealand.  

First, it provides empirical evidence that “decile is not a proxy for school quality”. Results show 

almost identical average school performance across all 10 deciles once differences in family 

background have been controlled for. Second, among the family background variables included in 

our CVAM, parent’s educational attainment was the strongest predictor of student academic 

achievement. Third, holding family background constant, approximately 80% of schools perform 

almost identically when evaluated on a wide range of NCEA-derived metrics. Finally, while most 

schools perform similarly, there are outliers. In particular, 42 decile 1 and 2 schools outperform 75% 

of every other secondary school in the country when evaluated on University Entrance attainment. 

 
* Joel Hernandez is a Policy Analyst and an econometrician at The New Zealand Initiative. He joined the 
Initiative after completing his Master’s in Economics at Victoria University, where his work focused on 
productivity, labour economics and game theory. 
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Introduction 

Problem definition  

It is well known in the economics literature that family socioeconomic background matters a great 

deal in student academic success at school.1 It is also well established in the education literature that 

good teachers and schools contribute to a student’s academic success.2 On their own, these findings 

are relatively unsurprising; put together, they make objective school evaluation an extremely 

difficult task. 

When students enter college in year 9 (age 13), they bring with them different levels of human 

capital. This difference is a result of differences in parental influence, education, income and 

expectations in addition to differences in teacher and school quality at the primary and intermediate 

levels. As they progress through college, students are further influenced by these same factors. 

Throughout their time at college, they sit multiple assessments and exams to gain a qualification. 

The results, which are used to evaluate schools and create league tables, reflect a mix of family, 

teacher and school effects.  

As a result of this entanglement of effects, ministries and departments of education all over the 

world have struggled to identify and separate the contribution of the school from that of the family. 

The synthesis of school and family effects is a key and ongoing issue in school evaluation.3 Objective 

school evaluation through quantitative analysis is necessary to identify how schools are truly 

performing. Without it, schools do not get evaluated on an even playing field.4  

Schools serving disadvantaged communities are more likely to receive poor reviews because of the 

cohort of students they serve.5 As a result, some fantastic lower decile schools may not be 

recognised because their students may come from disadvantaged backgrounds; at the same time, 

some coasting higher decile schools might receive praise not because they are doing a great job but 

because their students may come from advantaged backgrounds.  

Identifying high-performing and underperforming schools is necessary so we can learn lessons from 

the schools doing the best job;6 the Ministry of Education (MoE) can provide additional support to 

underperforming schools; good schools can be rewarded and bad schools assisted; and, most 

importantly, students can get the most out of the education system. As outlined above, education 

attainment, particularly at the primary and secondary levels, is crucial for improving later life 

outcomes for those in the most disadvantaged communities – the same communities that are the 

most affected by an underperforming education system. 

International solution  

The solution to school evaluation that many countries have adopted is value-added models (VAMs) 

of assessment and evaluation. Since the first VAM (TVAAS) was developed and implemented in the 

state of Tennessee in 1992, VAMs have grown in popularity and use around the world. Compared 

with standard methods of assessment and evaluation, which only look at static performance at the 

end of the year, VAMs look at academic growth over time. By looking at growth instead of static 

performance, VAMs can (in theory) control for the different levels of human capital students bring 

with them to school. As a result, VAMs can objectively compare schools with different cohorts  

of students.  
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While VAMs are a significant improvement over standard methods of school evaluation, they have 

limitations. Basic VAMs rely on one key assumption: each student’s prior performance captures the 

total effect of their family socioeconomic background, and there is no residual effect on student 

growth. Lu and Rickard, however, showed that this assumption is not always met.7  

To overcome this problem, later iterations of VAMs included additional information on student 

socioeconomic background. These models are referred to as contextualised value-added models 

(CVAMs). Like standard VAMs, CVAMs also measure student progress but they use more complex 

statistical models to calculate value-added. Independent variables commonly used in these models 

include student ethnicity, gender, language, free-lunch status, and special education status. 

In every VAM iteration, the exact model specification depends on its purpose, the political climate in 

which it was developed, and the data availability in that country. While every model differs in some 

shape or form, every model also seeks to answer one if not all of the following three questions.  

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

and the family? 

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

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

New Zealand 

Like education ministries in other comparable countries, the MoE in New Zealand struggles to 

identify and separate the contribution of the school from that of family background. The Ministry 

can rank schools based on average National Certificate of Educational Achievement (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.8 

Existing measures of school performance, including Education Review Office (ERO) reports and NCEA 

and University Entrance (UE) achievement 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.  

Additionally, like other countries, unadjusted league tables that rank schools based on raw academic 

outcomes often show higher decile schools at the top of the tables.9 As a result, some parents use a 

school decile ranking to determine school quality and to choose the school to enrol their children in.  

To find a way forward, The New Zealand Initiative developed New Zealand’s first CVAM. Like in other 

countries, the purpose, political climate, and data availability determined the nature of our CVAM.  

For example, unlike several other countries, New Zealand lacks the standardised testing required for 

a standard VAM. While NCEA – New Zealand’s national secondary school qualification – has 

standardised tests and exams (through achievement and unit standards), the way students complete 

an NCEA qualification through various combinations of hundreds of different standards prevents 

anyone from reliably calculating a typical value-added score and comparing it across hundreds and 

thousands of students.10  

To illustrate, one student’s 80 level 1 credits (one of the main requirements for an NCEA level 1 

qualification) is seldom comparable to another student’s 80 level 1 credits. Additionally, one 

student’s 80 level 1 credits are not comparable to that same student’s 80 level 2 credits the 

following year. As a result, the Initiative’s CVAM is not a standard “value-added” model because it 

does not measure progress from the beginning of one period to the end of that period.  
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It does, however, answer the same three key questions all VAMs seek to answer while still fitting the 

definition of what a “value-added” model measures. The OECD defines “value-added” as “the 

contribution of a school to a student’s progress towards stated or prescribed education objectives 

over time.”11 The OECD also defines value-added modelling as “a category of statistical models that 

use student achievement data to measure students’ learning gain.”12 Our model fits this definition.  

A CVAM for New Zealand 

While standard VAMs and CVAMs use prior performance and additional contextualised data to 

control for student family socioeconomic background, the Initiative’s CVAM uses linked 

administrative data from Statistics New Zealand’s Integrated Data Infrastructure (IDI) to do this. 

Using merged administrative data from several government departments, described in detail in the 

data section (see below), the Initiative constructed a student-parent dataset that covered an 

extensive range of family socioeconomic background characteristics.  

The student-level dataset contained detailed information on student demographics, home abuse, 

school interventions, and school behaviour, in addition to information on parent’s education, 

income, benefits history, relationship/divorce status, offences, and corrections history. Using this 

dataset in combination with a fixed-effects model with least squares dummy variable (LSDV) 

estimators, our CVAM was able to a separate the effect of family socioeconomic background and  

the effect of the school. 

This model contributes several new findings to the literature, and the field of education economics. 

First, it provides empirical evidence that “decile is not a proxy for school quality”. While many 

teachers, principals and education professionals have continually denied this, many parents still 

believe in this myth.13 As a result, New Zealand has faced decile drift since the decile funding model 

was implemented in 1995.14 

Results from our model show that once you control for the effects of family socioeconomic 

background, on average, schools in low-decile schools perform just as well as high-decile schools. 

This result is consistent across the 10 NCEA-derived outcomes on which we evaluated schools.  

Second, our findings demonstrate the distribution of individual school performance in New Zealand. 

While most schools perform very similarly, there are outliers at both the top and the bottom 

distribution. This means there are high-performing schools and underperforming schools in  

New Zealand, where the highest-performing schools have the equivalent effect of a one-standard-

deviation increase in the education outcome variables of interest (various NCEA-derived metrics). 

Importantly, low- and high-performing schools exist in both low- and high-decile schools. 

Finally, our findings also provide insights into the main factors that predict student academic success 

in secondary school. Specifically, once we adjusted for a wide range of background characteristics, 

we found parent’s education has the largest predicted effect on student academic success.  

Data 

The Initiative’s IDI research project MAA2017-29 used linked administrative data in the IDI to create 

our student-parent dataset. The final dataset contained student/individual-level data from the MoE, 

Ministry for Children (previously Child, Youth and Family (CYF)), Ministry of Social Development 

(MSD), New Zealand Police, Department of Corrections, Inland Revenue Department (IRD), 
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Department of Internal Affairs (DIA), and the 2013 Census. The dataset covered the years 2008 to 

2017 and 398,961 students across 480 secondary schools in New Zealand.15 

Student NCEA standards data was available from 2002, the year it was introduced; however, 

secondary school data was only available from 2007 onwards. For this reason, we restricted the 

sample to students who attempted NCEA level 1, 2 and 3 from 2008 to 2017. Home abuse data from 

CYF was available from 1991, while benefits dynamics data from the MSD was available from 1990. 

Convictions data from New Zealand Police was available only from 2009, while sentencing and 

remand data from the Department of Corrections was available from 1998. Income data from the 

IRD was available from 1999, while life event data linking children to their parents from the DIA was 

available all the way back from 1840.16  

Tables 1–2 and 4–7 show summary statistics of our dataset. Note that all cell counts have been 

randomly rounded to base three (RR3) in compliance with rule 5.1.1 of Statistics New Zealand’s 

Microdata Output Guide.17  

Table 1: Distribution of students by decile 

Decile Number of students 

1 16,581 

2 27,102 

3 24,786 

4 37,371 

5 46,284 

6 54,786 

7 39,987 

8 56,367 

9 44,298 

10 51,030 

In the 21 years since the decile funding model was implemented in 1995, there has been a dramatic 

shift in student enrolment to high-decile schools. This trend is reflected in the distribution of 

students across deciles in our dataset.18  

Table 2: Dependent variables summary statistics  

Variable Mean Standard deviation 

1. 

WRPI score NCEA level 1 65.04 56.94 

WRPI score NCEA level 2 45.30 50.38 

WRPI score NCEA level 3 24.79 40.48 

2. 

Weighted NCEA score NCEA level 1 184.74 147.61 

Weighted NCEA score NCEA level 2 151.29 126.02 

Weighted NCEA score NCEA level 3 141.06 118.19 

3. 

Expected percentile NCEA level 1 0.41 0.2 

Expected percentile NCEA level 2 0.39 0.21 

Expected percentile NCEA level 3 0.39 0.22 

 Percentage achieved 

4. University Entrance 29.0% 



P a g e  | 10 

 
Our analysis evaluated secondary schools based on the academic performance of their students in 

NCEA level 1, 2 and 3. We used four NCEA-derived metrics (see Table 2) considering the inherent 

issues with the NCEA qualification.  

NCEA comprises three levels of certificates, usually achieved in the final three years of secondary 

school. Students must demonstrate competence in enough standards, usually worth 3–5 credits to 

gain the 80 credits required for an NCEA qualification. Credits can be gained from potentially 

hundreds of combinations of standards, from ‘Prepare and serve tea’ to ‘Investigate a given 

multivariate dataset using the statistical enquiry cycle.’ All the different ways of earning an NCEA 

qualification are deemed equally valuable – when in practice they are not.  

A previous Initiative report on NCEA, Spoiled by Choice, argued that this principle makes the NCEA 

qualification unreliable in demonstrating student achievement.19 Ultimately, this hurts students from 

disadvantaged communities, and makes the qualification of limited use to employers and education 

professionals looking to gain insights from the qualification.20 

Given the issues with the NCEA qualification we used these four NCEA-derived metrics: 

1. Weighted Relative Performance Index (WRPI),  

2. Weighted NCEA (WNCEA) score,  

3. Expected Percentile (EP), and  

4. University Entrance (UE) as a proxy for student achievement.  

All four metrics provide better measures of academic achievement to compare NCEA results across 

different students.  

The WRPI and WNCEA scores were developed by the Initiative, while EP was developed by Michael 

Johnston at the New Zealand Qualifications Authority (NZQA). UE is the minimum requirement for 

students to enrol in a New Zealand university as set by the NZQA.  

We chose these four metrics covering NCEA level 1, 2 and 3 to test the robustness and consistency 

of our results. In total, we evaluated schools on 10 different dependent variables.  

A brief description of each metric is provided below; a full discussion of each variable is available in 

Score! Transforming NCEA Data and How Does Achievement at School Affect Achievement in Tertiary 

Education?21  

Future Initiative reports will evaluate secondary schools on later life outcomes such as NEET status  

1, 3 and 5 years after graduation (see the Future regressions section in the Appendix – p. 63).  

Weighted Relative Performance Index (WRPI) and Expected Percentile (EP) 

WRPI and EP are constructed by considering how a student performed in each standard, relative to 

all other students in each of those standards at each NCEA level.22 Both do this to adjust for the 

varying difficulties of different subjects and the standards within them.  

To illustrate, a student might receive an Excellence in the ‘Perform a solo or duet dance’ standard. 

This standard is taken by, let’s say, 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. A student earning an Excellence in the dance 

standard is in the top 80% of students for that standard, while the algebra Excellence puts a student 

in the top 35%. This means the second standard is likely the more challenging of the two. 
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Very simply, where the EP ranking takes an average of the percentile scores across all standards 

attempted, WRPI adds those percentile scores using a log weighting.  

The WRPI index is: 

𝑊𝑅𝑃𝐼𝑗 = ∑ ∝𝑖 ln𝑖 𝑥𝑖,𝑗

𝑛

𝑖=1

 

where 𝑊𝑅𝑃𝐼𝑗 gives the WRPI score for student 𝑗; ∝𝑗 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. 

𝑥𝑖,𝑗 =
(𝑛𝑜. 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑤ℎ𝑜 𝑠𝑎𝑡 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑖)

(𝑛𝑜. 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑤ℎ𝑜 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑜𝑟 𝑏𝑒𝑡𝑡𝑒𝑟 𝑔𝑟𝑎𝑑𝑒 𝑡ℎ𝑎𝑛 𝑠𝑡𝑢𝑑𝑒𝑛𝑡 𝑗 𝑜𝑛 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑖)
 

Weighted NCEA (WNCEA) score  

The WNCEA score is closely related to the cumulative score metric that many secondary schools use 

to select Dux and what universities use to rank students for selective entry into competitive first-

year programmes. The WNCEA score assigns point values to different grades for each standard and 

then multiplies it by the number of credits that standard is worth. This value is then summed across 

all the standards a student has attempted.  

Compared to the more uniform point values applied in the cumulative score, the WNCEA score puts 

more value on Merit credits and less on Achieved credits. These weights are based on a recent 

analysis by Singh and Maloney, who show that the cumulative score undervalues Merit credits 

relative to Excellence, but that Achieved credits on their own do little to predict future success.23  

Table 3: Weighted NCEA score and Cumulative score  

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 

 

University Entrance (UE) 

There are various pathways to a New Zealand university, the most common being through NCEA. 

The NZQA has set the following requirements:24 

1. NCEA level 3; 

2. Three subjects at level 3, made up of 14 credits each, in three approved subjects; 

3. Literacy: 10 credits at Level 2 or above, made up of 5 credits in reading and 5 credits in 

writing; 

4. Numeracy: 10 credits at Level 1 or above, made up of: 

• Achievement standards – specified achievement standards available through a range 

of subjects, or  

• Unit standards – package of three required numeracy unit standards (26623, 26626, 

and 26627).  
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Table 4: Distribution of students by NCEA year 

Year NCEA level 1 NCEA level 2 NCEA level 3 

2008 35,811 2,481 840 

2009 37,098 31,203 2,838 

2010 38,433 34,173 25,257 

2011 38,916 35,439 28,644 

2012 38,853 38,037 31,878 

2013 40,593 39,501 35,640 

2014 42,450 44,895 37,800 

2015 38,205 35,154 40,569 

2016 36,672 32,979 42,177 

2017 10,851 22,866 34,878 

 

The number of students attempting NCEA level 2 and 3 in 2008 and NCEA level 3 in 2009 was 

significantly lower compared to later years due to restricting our sample to the years 2008–17. 

Students attempting NCEA level 1 in 2006 would have likely attempted NCEA level 3 in 2008; while 

students attempting NCEA level 1 in 2007 would have likely attempted NCEA level 2 and 3 in 2008 

and 2009, respectively. As a result, this cohort of students was dropped in our dataset restriction. 

Additionally, in the years 2015–17 the number of students attempting NCEA level 3 was higher than 

expected. NZQA statistics consistently show fewer students attempting NCEA level 3 than 2.25 We 

are unable to explain these discrepancies.  

Furthermore, the number of students sitting NCEA level 1 and 2 was lower than expected for 2017. 

We suspect this may be a result of when the NCEA standards data was extracted from the IDI server 

and when the NCEA 2017 standards data was updated; however, we were unable to verify our 

hypothesis.26 Future work will check whether more complete NCEA level 1 results are available.  

Considering these anomalies, we ran several robustness tests restricting our analysis to five two-year 

samples (2008–09, 2010–11, 2012–13, 2014–15, and 2016–17). The results from the restricted 

samples were consistent with the pooled cross-sectional results.  
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Table 5: Student demographics summary statistics  

Variable Percentage of sample 

Female 49.5% 

Māori 25.0% 

Pasifika 7.7% 

Australian 0.1% 

Asian 5.1% 

European 1.3% 

Middle Eastern 0.2% 

Latin American 0.1% 

African 0.1% 

CYF sexual abuse (1+) 2.2% 

CYF physical abuse (1+) 3.0% 

CYF emotional abuse (1+) 4.4% 

CYF neglect abuse (1+) 3.5% 

CYF self-harm abuse (1+) 0.0% 

CYF behavioural abuse (1+) 3.9% 

Refugee 0.2% 

Disability  3.9% 

ESOL 6.3% 

Reading recovery 1.0% 

Suspension (1+) 4.1% 

Stand downs (1+) 13.4% 

Expulsion (1+) 0.2% 

School transfer (2+) 23.9% 

Access to heat at home 89.4% 

Access to internet at home 79.4% 

 

The demographic distribution of our sample was as expected. Females made up nearly 50% of our 

sample, while Māori made up 25%, Pasifika 7.7%, and Asians 5.1%. Among other ethnicities, a low 

number of students identified as Australian, European, Middle Eastern, Latin American and African 

(MELAA). Note the omitted or base category for ethnicity was European New Zealander, while the 

base category for female was male.  

Across all CYF confirmed abuse cases, we identified 68,172 cases that matched our 2008–17 sample. 

This was only a fraction of the total number of children known to CYF since only a small fraction of 

students are identified as confirmed cases. In 2014–15, 150,905 children were notified; 45,463 were 

investigated further; and 16,472 were confirmed cases.27 Among our CYF sample, 26% was 

emotional abuse, 22.8% was behavioural abuse, 20.7% was neglect, 17.5% was physical abuse, 

12.9% was sexual abuse, and 0.045% was self-harm.  
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Table 6: Parent demographics summary statistics 

Variable Percentage of sample 

Parent’s homeownership  49.8% 

Parents divorced 10.5% 

Mother’s education  

 None  32.4% 

 High school certificate  41.8% 

 Diploma  9.6% 

 Bachelor’s degree  14.2% 

 Postgraduate degree  4.5% 

Father’s education  

 None  44.0% 

 High school certificate  36.4% 

 Diploma  6.9% 

 Bachelor’s degree  8.4% 

 Postgraduate degree  4.3% 

Mother with offence history 3.4% 

Father with offence history 6.3% 

Mother with prison history 3.4% 

Father with prison history 6.3% 

  Mean Standard deviation 

Mother’s ln income 8.15 3.92 

Mother’s income $22,882 $22,748 

Father’s ln income 7.46 4.91 

Father’s income $39,197 $46,481 

Mother’s benefit spell (weeks) 171 300 

Father’s benefit spell (weeks) 67 182 

Table 7: School characteristics summary statistics  

Variable Percentage of sample 

Girls’ school 13.8% 

Boys’ school 14.4% 

Charter school 0.1% 

State school 94.7% 

Private school 5.2% 

In our analysis, we only included dummy variables for girls-only, boys-only and state schools. Where 

co-ed schools were the base category for the girls-only and boys-only school dummies, state-

integrated and private schools were the base category for the state school dummy.  
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Method 

The exact steps and order in which our final student-parent dataset was constructed are outlined in 

Table A-1 in the Appendix. Table A-1 summarises the individual datasets we exported from the IDI, 

and the order in which they were imported, cleaned and then merged.28  

Following an initial examination and brief analysis of the data available in the IDI, each dataset was 

exported directly to a CSV file using Microsoft SQL Server.  

The CSV files were imported into STATA, where they were cleaned and merged. None of the CSV files 

were opened with Microsoft Excel to avoid any clipping of the data as a result of the large file sizes.  

To create our student-parent dataset, we used the MoE student enrolment dataset as the spine on 

which every other dataset was merged, while the DIA child-parent link in the IDI was used to link 

students with their birth parents. 

Imputation  

When we merged datasets such as the CYF abuse dataset with the student enrolment dataset, 

students who did not have matches with the spine were imputed values of 0. This may result in 

attenuation bias in these independent variable estimates.  

However, for datasets such as the NCEA results dataset, students who did not have matches with the 

spine, i.e. students who did not attempt NCEA level 1, 2 or 3, non-matches were imputed missing 

values. Importantly, students who had missing values for NCEA level 1, 2 or 3 were not included in 

the corresponding regressions for NCEA level 1, 2 and 3 outcomes. However, in later robustness 

testing, we evaluated each school on several modified NCEA dependent variables where missing 

students were imputed values of 0. 

Tables A-2 to A-6 in the Appendix list all the independent and dependent variables used in our 

model, the IDI database they originated from, and the imputation process applied to them. 

Model background and specification  

Fixed effects vs. Random effects 

The primary purpose of a VAM is to separate the contribution of family socioeconomic background 

from the contribution of the teacher and or school. In practice, most VAMs are specified as linear 

models, where they all typically include prior achievement as a key conditioning variable used to 

control for family socioeconomic background.29  

In most cases, teacher and school effects are estimated as fixed effects (FE) rather than random 

effects (RE).30 Fixed-effect models are chosen because of the large volume of evidence that students 

are almost never randomly assigned to teachers and schools.31 School selection in New Zealand is 

like in many other countries, non-random.  

In New Zealand, students are guaranteed a place in their local school under Education Act 1983.32 

While many students attend their local secondary school, a significant number of students attend 

secondary schools outside their school zone for several reasons.33 Furthermore, families often buy 

houses based on school zones, self-selecting into higher decile schools.34 When schools are 

oversubscribed, they can select students based on several different criteria.35 Consequently, our 
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school estimates are biased to highly selective schools to the extent that these schools may be 

selecting students on unobservable variables.  

One reason for school oversubscription in New Zealand is the pervasive myth that “decile is a proxy 

for school quality”.36 In these cases, students who live in lower socioeconomic areas enrol into 

schools in higher socioeconomic areas because of their parent’s belief that schools in higher 

socioeconomic areas are of higher quality.  

For this reason, we used an FE model with LSDV estimators, alternatively defined as a CVAM. Results 

from Hausman tests reject the null hypothesis (RE estimator consistent and efficient) for the 

alternative hypothesis (FE estimator consistent) at the 5% level.37 

Our model achieves two objectives. The first is estimating individual school fixed effects through 

LSDV estimators. The second is estimating the effects of individual socioeconomic background 

characteristics using the various independent variables.  

Equation 1: Contextualised value-added model 

𝑌𝑖 = 𝛽0 + 𝛽1𝑇𝑖 + 𝛽2𝑋𝑖 + 𝛽3𝑊𝑖 + 𝛽4𝑍𝑖 + 𝛽5𝐷𝑖 + 𝜖𝑖 

where 𝑌𝑖  is a vector of student NCEA outcomes, including the WRPI score, WNCEA score, EP score, 

and UE attainment. See Table A-6 in the Appendix for a list of all 10 NCEA-derived dependent 

variables. A brief description of each dependent variable is available in the data section (see p. 8).  

For this report, we only evaluated schools on NCEA-derived variables. As a result, students who 

attempted the Cambridge International General Certificate of Education or the International 

Baccalaureate qualification instead of NCEA were not included in our model.38 This may negatively 

bias school estimates for schools that had a large proportion of their students attempting the 

Cambridge or International Baccalaureate qualification rather than an NCEA qualification.  

𝛽0 is a constant representing the number of NCEA credits (or equivalent NCEA-derived score) a 

student is predicted to earn independent of family background and school effects.  

𝛽1 is a vector of estimated time effects, where 𝑇𝑖 is a vector of time dummy variables indicating the 

year that a student attempted NCEA level 1, 2 or 3. In each regression, 2008 was the base year (see 

Table A-2 in the Appendix).  

𝛽2 is a vector of estimated effects from various student socioeconomic background characteristics, 

including gender, ethnicity, behaviour at school, and abuse as identified by the CYF. The full list of 

student characteristics, 𝑋𝑖, is in Table A-3 in the Appendix.  

𝛽3 is a vector of estimated effects from various parental background characteristics, including 

parental relationship status, benefits history, income, and highest level of educational attainment. 

The full list of parental characteristics, 𝑊𝑖, is in Table A-4 in the Appendix.  

𝛽4 is a vector of estimated effects from various school characteristics, including whether the school 

was single-sex, co-ed, state, state-integrated, or private.39 The full list of school characteristics, 𝑍𝑖, is 

in Table A-5 in the Appendix.  

One common VAM independent variable not included in our CVAM was school roll size. 

Retrospectively, we could have calculated and imputed this in STATA given existing school roll size 

information was not available. However, we do not believe the exclusion of this variable has 
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significantly affected our results as research from the NSW Centre for Education Statistics and 

Evaluation has shown limited effects of school size once other common socioeconomic variables 

have been controlled for.40 

𝛽5 is a vector of individual school fixed effects, where each secondary school in our dataset has been 

identified by individual school dummy variables denoted as 𝐷𝑖. The individual school fixed effects are 

the “value-added” scores for every secondary school41 in New Zealand relative to one random base 

school across the 10-year evaluation period.42 

Finally, 𝜖𝑖 is an idiosyncratic term that represents the contribution of factors not captured in this 

model. This component captures the ‘raw ability’ of students – the part of their performance that 

remains after controlling for family background and school effects.  

We must note that our model is the first run at building a CVAM in New Zealand. Future work to 

refine it must be done if the model is to be implemented by the MoE. Future research from the 

Initiative will focus on further development and extensions of our CVAM.  

Results  

Regressions 

To demonstrate the distribution of individual school performance, we completed our analysis in 

three parts. Part 1 shows the results by decile, Part 2 by school, and Part 3 by school and decile. 

Parts 1, 2 and 3 all used student-level data in each of the following regressions.  

Equation 2: Restricted – Unadjusted regression annotated 

𝑌𝑖⏟
𝑁𝐶𝐸𝐴

𝑜𝑢𝑡𝑐𝑜𝑚𝑒

= 𝛽0⏟
𝑆𝑡𝑢𝑑𝑒𝑛𝑡

𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

+ 𝛽5𝐷𝑖⏟
𝑆𝑐ℎ𝑜𝑜𝑙

𝑣𝑎𝑙𝑢𝑒−𝑎𝑑𝑑𝑒𝑑

+ 𝜖𝑖⏟
𝑅𝑎𝑛𝑑𝑜𝑚

𝑒𝑟𝑟𝑜𝑟

 

Equation 3: Unrestricted – Adjusted regression annotated 

𝑌𝑖⏟
𝑁𝐶𝐸𝐴

𝑜𝑢𝑡𝑐𝑜𝑚𝑒

= 𝛽0⏟
𝑆𝑡𝑢𝑑𝑒𝑛𝑡

𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

+ 𝛽1𝑇𝑖⏟
𝑇𝑖𝑚𝑒

𝑒𝑓𝑓𝑒𝑐𝑡𝑠

+ 𝛽2𝑋𝑖⏟
𝑆𝑡𝑢𝑑𝑒𝑛𝑡
𝑒𝑓𝑓𝑒𝑐𝑡𝑠

+ 𝛽3𝑊𝑖⏟
𝑃𝑎𝑟𝑒𝑛𝑡
𝑒𝑓𝑓𝑒𝑐𝑡𝑠

+ 𝛽4𝑍𝑖⏟
𝑆𝑐ℎ𝑜𝑜𝑙

𝑡𝑦𝑝𝑒
𝑒𝑓𝑓𝑒𝑐𝑡𝑠

+ 𝛽5𝐷𝑖⏟
𝑆𝑐ℎ𝑜𝑜𝑙

𝑣𝑎𝑙𝑢𝑒−𝑎𝑑𝑑𝑒𝑑

+ 𝜖𝑖⏟
𝑅𝑎𝑛𝑑𝑜𝑚

𝑒𝑟𝑟𝑜𝑟

 

In Parts 1 and 2, we first evaluated schools using a restricted unadjusted regression (Equation 2). 

This was done to show the distribution of school (and decile) performance before controlling for 

family background, time and school characteristics. The restricted unadjusted results from equation 1 

are similar to what we currently see in NCEA league tables, albeit averaged over 10 years. In Part 1, 

𝐷𝑖 was a vector of dummy variables for each decile, while in Part 2, 𝐷𝑖 was a vector of dummy 

variables for each school.  

Then we ran the unrestricted adjusted regressions (Equation 3) for both Parts 1 and 2. This was done 

to show the distribution of school (and decile) performance after controlling for family background, 

time and school characteristics.  

All 40 regressions for Parts 1 and 2 are summarised in Table 8, while the full set of results are shown 

in Tables A-7 and A-8 in the Appendix. In each of the regressions shown in Table 8, we used our 

complete student-parent dataset, which contained 398,961 students and covered 2008–17.43   



P a g e  | 18 

 

Table 8: Summary of regressions  

Part 1: Average decile performance 

Part 1 presents the results by decile. In Figures 1–10, we plotted both the unadjusted and adjusted 

dummy variable coefficients, 𝐷𝑖, in scatterplots. In each of these figures, each decile coefficient 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 background, time and school characteristics. In contrast, the adjusted scores show the 

average performance of schools within each decile after adjusting for family background, time and  

school characteristics. 

In each of the figures in Part 1, the y-axis displays the relative performance of each decile compared 

to the average decile 1 school while the x-axis displays the regression coefficient results. 

Additionally, in each of these figures, a red line was inserted along the x-axis to indicate baseline 

performance. 

For both unadjusted and adjusted points, the 95% confidence interval was also included; however, 

for many of the unadjusted and adjusted points, the confidence interval bands are too small to be 

seen – suggesting a high level of confidence.  

The results are presented by NCEA year. 

  

Dependent variables 

Part 1: Decile level 
𝑫𝒊 = 𝒅𝒆𝒄𝒊𝒍𝒆 

Part 2: School level 
𝑫𝒊 = 𝒔𝒄𝒉𝒐𝒐𝒍 

Unadjusted 
regression 

Adjusted 
regression 

Unadjusted 
regression 

Adjusted 
regression 

WRPI score NCEA level 1 Eq. 2 Eq. 3 Eq. 2 Eq. 3 

WRPI score NCEA level 2 Eq. 2 Eq. 3 Eq. 2 Eq. 3 

WRPI score NCEA level 3 Eq. 2 Eq. 3 Eq. 2 Eq. 3 

Weighted NCEA score NCEA level 1 Eq. 2 Eq. 3 Eq. 2 Eq. 3 

Weighted NCEA score NCEA level 2 Eq. 2 Eq. 3 Eq. 2 Eq. 3 

Weighted NCEA score NCEA level 3 Eq. 2 Eq. 3 Eq. 2 Eq. 3 

Expected percentile NCEA level 1 Eq. 2 Eq. 3 Eq. 2 Eq. 3 

Expected percentile NCEA level 2 Eq. 2 Eq. 3 Eq. 2 Eq. 3 

Expected percentile NCEA level 3 Eq. 2 Eq. 3 Eq. 2 Eq. 3 

University Entrance Eq. 2 Eq. 3 Eq. 2 Eq. 3 
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NCEA level 1 

Figure 1: Unadjusted and adjusted average performance 
of secondary schools within each decile based on each 
student’s NCEA level 1 WRPI score 

Figure 3: Unadjusted and adjusted average performance 
of secondary schools within each decile based on each 
student’s NCEA Level 1 weighted score  
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Unadjusted and adjusted average performance 
of schools within each decile based on each student’s 
NCEA Level 1 expected percentile score 

 

Figures 1–3 and Figure 10 show the same results 

presented in an earlier Initiative research note, 

Tomorrow’s Schools: Data and Evidence. The graphs 

clearly show that average school performance across 

deciles is similar once the model adjusts for differences 

in family background. As noted in Tomorrow’s Schools: 

Data and Evidence, the results are consistent across 

NCEA level 1, 2 and 3.  
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NCEA level 2 

Figure 4: Unadjusted and adjusted average performance 
of secondary schools within each decile based on each 
student’s NCEA level 2 WRPI score 
 

Figure 6: Unadjusted and adjusted average performance 
of secondary schools within each decile based on each 
student’s NCEA Level 2 weighted score 
 

 

 

 

 

 

 

 

 

 

Figure 5: Unadjusted and adjusted average performance 
of schools within each decile based on each student’s 
NCEA Level 2 expected percentile score 
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NCEA level 3 

Figure 7: Unadjusted and adjusted average performance 
of secondary schools within each decile based on each 
student’s NCEA level 3 WRPI score 
 

Figure 9: Unadjusted and adjusted average performance 
of secondary schools within each decile based on each 
student’s NCEA Level 3 weighted score 
 

 

 

 

 

 

 

 

 

Figure 8: Unadjusted and adjusted average performance 
of schools within each decile based on each student’s 
NCEA Level 3 expected percentile score 

Figure 10: Unadjusted and adjusted average performance 
of secondary schools within each decile based on 
whether students achieved university entrance 
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Similar performance across deciles  

Across all 10 outcomes, the blue (unadjusted) points in each figure trends up by decile. These 

unadjusted coefficients indicate that on average, high-decile schools outperform low-decile schools 

when differences in family background, time and school characteristics have not been controlled for. 

However, once our model adjusts for differences in family background, time and school 

characteristics, performance differences across deciles are reduced – as indicated by the red 

(adjusted) points distributed around the red baseline in Figures 1–10. The results in these figures 

indicate that on average, decile 1 schools contribute similar “value-add” to their students as 

decile 10 schools, and that the differences seen across deciles are largely a result of the differences 

in family background, not differences in school quality.  

Parts 2 and 3 go into more detail on the differences in school performance within deciles, while the 

Discussion (see p. 37) goes into detail on the specific background characteristics that are predictive 

of academic success in secondary school.  

Table 9 summarises the adjusted (unrestricted) decile coefficient results as percentages of one 

standard deviation for each of the corresponding dependent variables.  

Table 9: Summary of estimated effects: Decile 

Decile WRPI 1 WRPI 2 WRPI 3 EP 1 EP 2 EP 3 WNCEA 1 WNCEA 2 WNCEA 3 

1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

2 -6.2% -4.5% -6.9% -11.7% -11.9% -14.9% -4.4% -5.1% -10.3% 

3 -7.5% -5.1% -5.1% -17.2% -13.1% -9.5% -4.7% -4.9% -7.4% 

4 -6.8% -5.6% -5.7% -15.3% -15.4% -14.0% -6.8% -8.5% -10.2% 

5 -5.4% -2.7% -5.1% -14.5% -13.9% -14.0% -2.2% -2.7% -9.2% 

6 -7.8% -5.4% -6.4% -18.7% -17.9% -15.0% -6.7% -7.8% -10.5% 

7 2.0% 5.2% -1.4% -11.3% -10.5% -14.3% 1.0% -2.1% -5.7% 

8 4.0% 8.4% 2.1% -8.1% -5.1% -8.3% 1.1% -1.1% -3.6% 

9 4.7% 7.4% -4.1% -6.8% -9.0% -12.1% 3.4% -2.4% -8.8% 

10 9.5% 15.1% 3.3% -1.1% 3.0% -4.6% 1.0% -2.7% -3.4% 

Note: We have presented the results as percentages instead of regression coefficients because the coefficients shown in 
Tables A-7 and A-8 are relatively non-intuitive to interpret. Additionally, UE was excluded from Table 9 because schools 
(and deciles) were evaluated using a logit model, which produced odds-ratios rather than standard OLS coefficient results.  

WRPI  

The red (adjusted) points in Figures 1, 4 and 7 indicate that average school performance across 

deciles is similar when schools were evaluated on the performance of their students in WRPI. 

However, while performance is similar, it is not equal. Table 9 shows average school performance 

within decile 2–6 schools is slightly worse relative to decile 1 schools – on average, -5.72% of a 

standard deviation worse. In contrast, decile 7–10 schools perform slightly better relative to the 

average decile 1 school – on average, 4.68% of a standard deviation better. Table A-7 shows that all 

but three adjusted WRPI decile coefficients are statistically significant at the 5% level.  
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EP  

The results are more polarised when schools are evaluated on the performance of students in EP. 

Figures 2, 5 and 8 show decile 2–10 schools all underperform relative to the average decile 1 school. 

Decile 2–7 schools perform, on average, -14.06% of a standard deviation worse, while decile 8–10 

schools perform, on average, -5.79% of a standard deviation worse. Table A-7 shows that all but one 

adjusted expected percentile decile coefficient is statistically significant at the 5% level.  

WCEA  

The red (adjusted) points in Figures 3, 6 and 9 show similar but not equal performance across all 

deciles – comparable to the WRPI results. Decile 2–6 schools underperform relative to the average 

decile 1 school, while decile 7–10 schools overperform relative to the average decile 1 school. 

Table A-7 shows that all but five adjusted weighted NCEA score decile coefficients are statistically 

significant at the 5% level.  

University Entrance  

When evaluated on UE, decile 2–9 schools all underperform relative to decile 1 and 10 schools, 

where the red (unadjusted) points show decile 6 schools perform the worst with an odds ratio of 0.64 

to 1 compared to decile 1 schools. All but one adjusted UE decile coefficient is statistically significant 

at the 5% level. 

Part 2: Individual school performance  

Part 2 presents our results by school. In Figures 11–20, the individual school coefficients from 

Equation 3 are presented in a LOWESS (locally weighted scatterplot smoothing) graph format. 

Unfortunately, because of rule 5.14.2 in Statistics New Zealand’s Microdata Output Guide, we are 

not able to present the results as standard scatterplots (where each school is represented by two 

points – unadjusted and adjusted).44 Rule 5.14.2 prevents researchers from presenting results in 

ways that could uniquely identify individual entities, including but not limited to individuals, 

businesses and schools. The confidentiality rules apply to both summary statistics and regression 

coefficient results.  

To overcome this, we applied a LOWESS curve to the individual school coefficients, ordered from 

smallest to largest, so we could present the results in a way that would still show the distribution of 

individual school performance. We would very much like to have shown how many individual 

schools move between the two rankings, but that seems impossible with the way Statistics 

New Zealand currently interprets the confidentiality rules.  

Like the figures shown in Part 1, Figures 11–20 in Part 2 show relative performance along the y-axis. 

However, in Part 2 the x-axis displays the unadjusted and adjusted school ranks of the  

480 secondary schools in our dataset. For each regression (unadjusted and adjusted), the LOWESS 

curves have been applied to the corresponding ordered school coefficients. The result is two curves, 

one unadjusted (red) and one adjusted (blue).  

The results are presented by NCEA year.  
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NCEA level 1 

Figure 11: Unadjusted and adjusted performance of 
New Zealand secondary schools based on each 
student’s NCEA level 1 WRPI score 

Figure 13: Unadjusted and adjusted performance of 
New Zealand secondary schools based on each 
student’s NCEA level 1 weighted score 

 

 

 

 

 

 

 

 

 

Figure 12: Unadjusted and adjusted performance of 
New Zealand secondary schools based on each 
student’s NCEA level 1 expected percentile score 
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NCEA level 2 

Figure 14: Unadjusted and adjusted performance of 
New Zealand secondary schools based on each 
student’s NCEA level 2 WRPI score 

Figure 16: Unadjusted and adjusted performance of 
New Zealand secondary schools based on each 
student’s NCEA level 2 weighted score 

 

 

 

 

 

 

 

 

 

Figure 15: Unadjusted and adjusted performance of 
New Zealand secondary schools based on each 
student’s NCEA level 2 expected percentile score 
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NCEA level 3 

Figure 17: Unadjusted and adjusted performance of 
New Zealand secondary schools based on each 
student’s NCEA level 3 WRPI score 

Figure 19: Unadjusted and adjusted performance of 
New Zealand secondary schools based on each 
student’s NCEA level weighted score 

 

 

 

 

 

 

 

 

 

Figure 18: Unadjusted and adjusted performance of 
New Zealand secondary schools based on each 
student’s NCEA level 3 expected percentile score 

Figure 20: Unadjusted and adjusted performance of 
New Zealand secondary schools based on whether 
students achieved university entrance 
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80% of secondary schools perform very similarly  

The general trend across all 10 outcome variables shown in Figures 11–20 is that 80% of schools – 

approximately 380 out of all 480 secondary schools in New Zealand – perform almost identically to 

each other. However, while most schools perform similarly, there are outliers in the bottom 10% and 

in the top 10% – approximately the bottom 50 and the top 50 secondary schools. 

The exact percentage of schools that are statistically indifferent from each other varies based on the 

outcome the school was evaluated on. Unfortunately, given Statistics New Zealand’s confidentially 

rules, we cannot present individual school coefficients.  

Like the decile results, the unadjusted school results demonstrated by the blue LOWESS curves show 

large differences in school performance. However, once the model has adjusted for differences in 

family background, time and school characteristics, there is significantly less variation in school 

performance. Reiterating the decile results, this suggests that the large differences in school league 

tables are not primarily due to large differences in school quality but large differences in family 

socioeconomic background – in particular, differences in parental education rather than income.  

WRPI, EP and WNCEA  

However, in contrast to the decile results, the individual results are more consistent across 9 out of 

the 10 outcomes. In Figures 11–19, the middle 80% of schools perform almost identically to each 

other when evaluated on the performance of their students in the WRPI, EP and WNCEA scores. 

Additionally, in Figures 11–19 the outliers are in the bottom 10% and the top 10% of the school 

distribution, where the top-performing school(s) perform one standard deviation above the median 

school when evaluated on WRPI; slightly above one standard deviation when evaluated on EP; and 

slightly below one standard deviation when evaluated on the WNCEA score.  

University Entrance 

Finally, Figure 20 shows UE school results. Like the previous sections, approximately 80% of schools 

perform very similarly. However, in contrast to the previous results, there appear to be a select 

number of top-performing schools at the top end of the adjusted LOWESS curve, where the top-

performing school(s) have an odds ratio of 5 to 1 of predicting UE achievement.  

Differences across NCEA levels 

It appears that the variance in school performance, specifically the difference between the top and 

the bottom schools, is decreasing in NCEA levels. The fall in individual school variance may be the 

result of underperforming students leaving after NCEA level 1 in each school – students who would 

have otherwise contributed to the lower performance of that school.  

In later robustness tests, discussed further in the Appendix we reran our CVAM using a cohort of 

students, including students who dropped out of NCEA level 2 and 3. Briefly, early testing shows 

somewhat consistent results. 

Part 3: Distribution of individual school performance across deciles 

Part 3 shows the distribution of individual school performance across deciles. In constructing 

Figures 21–40, each school has been categorised as low-, average- and high-performing based on 

their school rank from both the unadjusted and adjusted regressions. As noted earlier, each school 

was ranked based on the size of its school coefficient from the unadjusted and adjusted regressions.  
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Schools in the bottom 25% were categorised as low performing, schools in the middle 50% as 

average performing, and schools in the top 25% as high performing. Note that this banding was 

chosen because it was the finest banding that could allow results out of IDI for most deciles.  

Following this categorisation, the number of schools in each performance category was tallied in 

tables by decile and then randomly rounded to base 3. Importantly, for cell counts of 5 or less, the 

cell needed to be suppressed for release by the IDI.45  

Table 10: Example of school counts by decile and category with suppressions 

WRPI Score NCEA level 1 Unadjusted 

 Decile 1–2 3–4 5–6 7–8 9–10 

Low 63 24 9 s 12 

Average 33 63 78 42 15 

High s s 9 42 60 

To present these results as stacked bar graphs, we have imputed values of 3 to indicate a possible 

suppression. As a result, several graphs from Figures 21–40 have yellow bars, indicating school 

counts of 3 that may be values of 0, 1, 2, 3, 4 or 5. 

Table 11: Example of school counts by decile and category with imputation 

WRPI Score NCEA level 1 Unadjusted 

 Decile 1–2 3–4 5–6 7–8 9–10 

Low 63 24 9 3 12 

Average 33 63 78 42 15 

High 3 3 9 42 60 

Table 12: Relevant colours and categories for the figures below 

  Low Bottom 25% of schools 

  Average Middle 50% of schools 

  High Top 25% of schools 

  Imputed Cell count suppressed 

Tables A-9 to A-12 in the Appendix show the school counts behind Figures 21–40.  

Performance categories  

When deciding the performance categories, we originally wanted to categorise low-performing 

schools as the bottom 10% and high-performing schools as the top 10% as per the results discussed 

in Part 2. However, because of Statistics New Zealand’s suppression rules, we could not construct 

Figures 21–40 without heavy suppression of cell counts. As a result, we decided to use a 25% cut-off 

rather than the optimal 10%.  

Additionally, we decided to combine the deciles into quintiles to prevent further cell suppression.  

Low- and high-performing schools across all deciles  

Figures 21–40 show that once differences in family socioeconomic background are adjusted for, the 

distribution of high- and low-performing schools is more evenly distributed across all 10 deciles. 

Looking at the adjusted figures, it is obvious there are lower-performing schools in both high-, 

middle- and low-decile schools; at the same time, there are high-performing schools, too.   
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WRPI score unadjusted 

Figure 21: Distribution of school performance: WRPI score (NCEA level 1 unadjusted) 

 

Figure 22: Distribution of school performance: WRPI NCEA score (NCEA level 2 unadjusted)

 

Figure 23: Distribution of school performance: WRPI NCEA score (NCEA level 3 unadjusted)  
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WRPI score adjusted 

Figure 24: Distribution of school performance: WRPI NCEA score (NCEA level 1 adjusted) 

 

Figure 25: Distribution of school performance: WRPI NCEA score (NCEA level 2 adjusted) 

 

Figure 26: Distribution of school performance: WRPI NCEA score (NCEA level 3 adjusted) 
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Expected percentile score unadjusted 

Figure 27: Distribution of school performance: Expected percentile score (NCEA level 1 unadjusted) 

 

Figure 28: Distribution of school performance: Expected percentile score (NCEA level 2 unadjusted)

 

Figure 29: Distribution of school performance: Expected percentile score (NCEA level 3 unadjusted) 

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1-2 3-4 5-6 7-8 9-10

Decile

Low Average High

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1-2 3-4 5-6 7-8 9-10

Decile

Low Average High

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1-2 3-4 5-6 7-8 9-10

Decile

Low Average High



P a g e  | 32 

 

Expected percentile score adjusted 

Figure 30: Distribution of school performance: Expected percentile score (NCEA level 1 adjusted) 

 

Figure 31: Distribution of school performance: Expected percentile score (NCEA level 2 adjusted) 

 

Figure 32: Distribution of school performance: Expected percentile score (NCEA level 3 adjusted) 
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Weighted NCEA score unadjusted 

Figure 33: Distribution of school performance: Weighted NCEA score (NCEA level 1 unadjusted) 

 

Figure 34: Distribution of school performance: Weighted NCEA score (NCEA level 2 unadjusted)

 

Figure 35: Distribution of school performance: Weighted NCEA score (NCEA level 3 unadjusted) 
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Weighted NCEA score adjusted  

Figure 36: Distribution of school performance: Weighted NCEA score (NCEA level 1 adjusted) 

 

Figure 37: Distribution of school performance: Weighted NCEA score (NCEA level 2 adjusted)

 

Figure 38: Distribution of school performance: Weighted NCEA score (NCEA level 3 adjusted) 
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University Entrance unadjusted  

Figure 39: Distribution of school performance: University Entrance (unadjusted)

 

University Entrance adjusted 

Figure 40: Distribution of school performance: University Entrance (adjusted)

  

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1-2 3-4 5-6 7-8 9-10

Decile

Low Average High

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1-2 3-4 5-6 7-8 9-10

Decile

Low Average High



P a g e  | 36 

 

WRPI 

When evaluated on WRPI, the concentration of high-performing schools is greatest in high-decile 

schools, both on unadjusted and adjusted measures (see Figures 24–25); however, on the adjusted 

measures (see Figures 24–26) the distribution is more uniform across all deciles. Figure 21 shows 

69% of decile 9–10 schools classified as high-performing; however, this falls to 54.8% after adjusting 

for family background characteristics (see Figure 24).  

By contrast, the distribution of low-performing schools is nearly equal across all deciles after 

adjusting for family background characteristics (see Figures 24–26). By comparison, Figure 21 shows 

that 63.6% of decile 1–2 schools are low performing; however, this falls to 21.2% on the unadjusted 

measure (see Figure 24).  

EP and UE 

Across the EP and UE results, the distribution of high-performing schools is mostly concentrated in 

decile 1–2 and 9–10 schools (see Figures 27–32 and 39–40). Figure 30 shows 33.3%, 12.1% and 

45.2% of decile 1–2, 5–6 and 9–10 schools respectively as high performing.  

In contrast, the concentration of low-performing schools is greatest in decile 5–6 schools when 

schools where evaluated on EP. Figures 30, 31 and 32 show 36.4%, 34.4% and 36.4% of decile 5–6 

schools respectively as low performing. Conversely, when evaluated on UE, low-performing schools 

are more uniformly distributed across all deciles. Figure 40 shows 21.9%, 27.6%, 17.9%, 30.0% and 

9.7% of decile 1–2, 3–4, 5–6, 7–8 and 9–10 schools respectively as low performing. 

WNCEA 

The distribution of high-performing and low-performing schools is most uniform when schools were 

evaluated on WNCEA (see Figures 33–38). Figure 37 shows 26.5%, 19.4%, 27.3%, 30.0% and 30.0%  

of decile 1–2, 3–4, 5–6, 7–8 and 9–10 schools respectively as high performing. By comparison,  

Figure 37 shows 17.6%, 29.0%, 24.2%, 20.0% and 33.3% of decile 1–2, 3–4, 5–6, 7–8 and 9–10 

schools respectively as low-performing.  

Hypothesis explaining the distribution of school performance  

One hypothesis explaining low- and high-decile schools having a higher proportion of high 

performers is teacher quality. Better teachers may be more attracted to high-decile schools for a 

more ‘comfy’ and challenging teaching experience 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, we can only speculate on what drives the differences we observe across and within deciles. 

This reveals one major limitation of our model, that is, it is unable to distinguish between school-

specific and teacher-specific effects. To be able to distinguish those differences, multilevel models 

using student- and teacher-level data are required.  

Currently, the only way to determine the drivers of these differences in school performance is 

through MoE officials, who would need to study these high-performing schools via in-school visits – 

similar to ERO reviews.  
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Discussion  

We should preface this discussion by acknowledging that the estimated effects presented here are 

all correlates. Our CVAM is a reduced form model (rather than a structural model) that uses 

observational data without the pretence of any natural experiment behind our analysis; therefore, 

our estimates cannot be interpreted as causal relationships.  

Furthermore, we should highlight that the purpose of our research was not to explain the effects of 

parent’s education or income on academic achievement; rather, the purpose was to determine or 

estimate the distribution of secondary school performance in New Zealand holding family 

background, time and school effects constant.  

Regardless, there are interesting insights to be gained from the socioeconomic background 

coefficients presented and discussed here. As is always the case, the results shown here introduce 

more questions than answers. Nevertheless, where applicable we have discussed previous literature 

in relation to the consistency of our results in addition to potential mechanisms between our 

independent and dependent variables. 

To aid the interpretation of our results we have presented our coefficients as percentages of one 

standard deviation for each of the corresponding dependent variables. By themselves, the 

coefficients shown in Tables A-7 and A-8 in the Appendix are relatively non-intuitive as a result of 

the NCEA-derived variables we used as our dependent variables.  

Furthermore, stated as percentage of a standard deviation our results can be interpreted in relation 

to education researcher John Hattie’s seminal paper “Measuring the Effects of Schooling” (1992). 

Hattie states: “Most innovations that are introduced in schools improve achievement by about 0.4 

standard deviations [or 40% of one standard deviation]. This is the benchmark figure and provides a 

standard from which to judge effects.”46 

Parental education  

Table 13: Summary of estimated effects: Parental education 

  WRPI 1 WRPI 2 WRPI 3 EP 1 EP 2 EP 3 WNCEA 1 WNCEA 2 WNCEA 3 Average 

Mother’s education   

High school certificate*** 10.5% 8.1% 4.4% 13.5% 11.0% 8.2% 8.4% 4.5% 6.6% 8.3% 

Diploma*** 23.1% 19.1% 10.9% 26.0% 21.9% 16.8% 16.7% 9.3% 12.4% 17.4% 

Bachelor*** 32.6% 28.2% 17.8% 34.0% 30.0% 22.7% 20.1% 10.1% 16.4% 23.6% 

Postgraduate (master’s/PhD)*** 42.8% 37.9% 26.1% 43.0% 36.7% 30.0% 26.9% 14.2% 22.3% 31.1% 

Father’s education   

High school certificate*** 11.1% 8.9% 4.8% 12.5% 10.5% 8.6% 8.3% 4.1% 6.6% 8.4% 

Diploma*** 23.7% 19.4% 10.3% 25.0% 21.4% 15.5% 16.1% 7.8% 11.8% 16.8% 

Bachelor*** 44.4% 39.4% 26.1% 41.5% 35.7% 26.8% 27.3% 13.5% 21.1% 30.7% 

Postgraduate (master’s/PhD)*** 50.0% 45.5% 33.8% 46.0% 40.5% 30.9% 30.7% 16.0% 25.9% 35.5% 

Note: The percentages shown here have been calculated from the decile regressions from Part 1 because the school 
regressions from Part 2 dropped the school characteristics coefficients due to co-linearity. Additionally, UE has been 
excluded from Tables 13–19 because UE attainment was evaluated using a logit model, which produced odds-ratios rather 
than standard OLS coefficient results. 
Note: Variables with *** have statistically significant results at the 1% level across all WRPI, EP and WNCEA decile 
regressions.  
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We found that differences in parental education attainment is one of the most important predictors 

of a student’s academic achievement, where the estimated effect of having both parents with 

postgraduate degrees increases a student’s academic achievement by nearly one standard deviation 

(all else constant).47 Table 13 shows a summary of the estimated effects of parental education as a 

percentage of one standard deviation for each of the corresponding dependent variables.  

As expected, the estimated effect of parental education is increasing in attainment. Across WRPI, EP 

and WNCEA, the average estimated effect of parental education is approximately 8% for a high 

school certificate, 17% for a diploma, 23–30% for a bachelor’s degree, and 31–35% for a 

postgraduate degree. Tables A-7 and A-8 show all the parental education estimates as statistically 

significant at the 1% level. Across all the independent variables we included, parental education had 

the largest predictive effect on student achievement. 

This finding is consistent with the literature, which systematically finds that parental education is 

one of the most important (if not the strongest) predictors of children’s academic achievement.48 

The exact mechanisms explaining this influence have not yet been well studied, however.49 

This report cannot explain the mechanisms behind the influence of parental education, though 

previous research finds parental beliefs and behaviours have an influence.50 Other research using 

family process models find the structure of the home environment and type of parenting (harsh 

versus nurturing) play a role, too.51 

Student gender and ethnicity  

Table 14: Summary of estimated effects: Student background characteristics 

  WRPI 1 WRPI 2 WRPI 3 EP 1 EP 2 EP 3 WNCEA 1 WNCEA 2 WNCEA 3 Average 

Female*** 24.0% 19.8% 14.4% 24.5% 26.7% 25.0% 16.0% 4.2% 12.0% 18.5% 

Māori*** -10.5% -9.0% -5.9% -10.5% -7.6% -7.7% -7.3% -6.8% -8.5% -8.2% 

Pasifika*** -9.7% -7.2% -8.0% -12.5% -12.9% -18.6% -5.4% -8.1% -7.6% -10.0% 

Australian -1.9% -0.9% -4.3% 0.5% -4.8% -0.9% -3.4% -1.6% -3.6% -2.3% 

Asian*** 21.6% 17.5% 9.3% 23.5% 16.7% 7.3% 6.3% -5.6% 4.8% 11.3% 

European 3.5% 4.7% 0.7% 4.0% 4.3% 3.2% 0.9% -1.0% 0.4% 2.3% 

Middle Eastern 10.1% 10.5% 8.7% 11.0% 6.2% 9.5% 1.3% -2.4% 0.0% 6.1% 

Latin American -4.1% -0.5% -9.0% -4.0% -3.8% -10.9% -1.2% -1.8% -1.6% -4.1% 

African -3.4% 2.9% -2.7% 0.0% 8.1% -3.2% -2.4% -6.9% -4.3% -1.3% 

CYF sexual abuse*** -6.8% -6.1% -4.4% -7.5% -5.7% -5.5% -6.1% -4.0% -4.3% -5.6% 

CYF physical abuse -0.1% -0.3% 0.5% -2.0% -2.4% -2.7% -0.5% 0.7% -1.3% -0.9% 

CYF emotional abuse -1.4% -1.3% 0.4% -1.5% -1.9% 0.0% 0.9% 0.1% -0.3% -0.6% 

CYF neglect abuse 0.0% 0.0% 0.2% -2.0% -1.4% -1.8% -0.4% -0.2% -0.5% -0.7% 

CYF self-harm abuse 7.5% 9.2% -0.9% 17.0% 24.3% -4.1% -3.4% 8.5% -0.3% 6.4% 

CYF behavioural abuse -2.4% -2.5% -0.5% -2.0% -2.9% -1.4% -2.3% -1.6% -2.7% -2.0% 

Refugee 0.4% -3.4% -2.3% 3.0% -1.4% 1.4% 1.8% 1.2% -1.2% -0.1% 

Disability*** -15.6% -13.9% -8.6% -15.5% -14.3% -10.0% -11.9% -11.6% -14.8% -12.9% 

ESOL*** -10.4% -7.9% -6.6% -13.5% -11.9% -10.5% -8.6% -7.0% -4.9% -9.0% 

Access to heat at home*** -11.5% -8.7% -7.2% -11.0% -9.5% -7.7% -10.3% -5.1% -7.2% -8.7% 

Access to internet at home 2.1% 2.2% 0.2% 4.5% 4.3% 2.7% 2.0% -0.5% 2.0% 2.2% 

Note: Variables with *** have statistically significant results at the 1% level across all WRPI, EP and WNCEA decile 
regressions.  

In addition to parental education, a select number of student background variables are also strong 

predictors of achievement. Table 14 shows a summary of the estimated effects of various student 
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background characteristics as percentages of one standard deviation for each corresponding 

dependent variable. Once again, it should be noted that all the marginal effects shown in Table 14 are 

the remaining estimated effects after parental education, income, etc. are held constant.  

Among the 20 independent variables in Table 14, female students have the largest predicted effect – 

on average, 18.5% of one standard deviation across WRPI, EP and WNCEA. In addition to their 

economically significant effect, Tables A-7 and A-8 show all female coefficients as statistically 

significant at the 1% level. 

The positive estimated effect of female students is consistent with the literature, wherein a recent 

meta-analysis consisting of 502 studies from more than 30 countries, including New Zealand, by 

Voyer and Voyer found female students had a small but significant advantage in elementary 

(primary), junior/middle school (intermediate), high school (college), and university.52  

This report cannot explain the mechanism behind female academic advantage; however, Voyer and 

Voyer speculate that social and cultural factors could be among several explanations. Parents may 

assume boys are better at maths and science so they might encourage girls to put more effort into 

their studies, which could lead to the slight advantage girls have in all courses. Gender differences in 

learning styles is another possibility.  

Previous research cited by the authors also shows that girls tend to study to understand the 

material, whereas boys emphasise performance, which indicates a focus on final grades. “Mastery of 

the subject matter generally produces better marks than performance emphasis, so this could 

account in part for males’ lower marks than females,” Voyer and Voyer suggest. 

Among the other variables, the negative estimated effects for Māori and Pasifika students are 

unsurprising given the consistent finding that Māori and Pasifika students have, on average, worse 

education outcomes in New Zealand.53 Across WRPI, EP and WNCEA, Māori and Pasifika students 

perform on average -8.2% and -10.0% of one standard deviation lower compared to European 

New Zealand students, respectively.  

Interestingly, the magnitude of effects shown here is far less than that cited in PISA reports. 

New Zealand 2015 PISA data shows that Māori and Pasifika students perform on average -45%  

and -60% of one standard deviation below the New Zealand average, respectively.54 This suggests 

that socioeconomic background is the main driver of most of the ethnic differences we observe 

elsewhere.  

It also suggests there are still disparities in Māori and Pasifika educational outcomes that are not a 

result of socioeconomic background; whether this is due to cultural factors within the students’ 

homes or other factors occurring in the classroom is beyond the scope of this report. 

We find the opposite result for Asian students, who show a large positive estimated effect. On 

average, Asian students perform 11.3% of one standard deviation higher than European 

New Zealand students. Curiously, in contrast to our Māori and Pasifika coefficients, the magnitude of 

effect is similar to that observed in 2015 PISA data, where Asian students performed on average 12% 

of one standard deviation higher in science and reading and 20% of one standard deviation higher in 

maths. This suggests that socioeconomic background is not the main driver of differences in student 

performance among Asian cohorts. 

We suspect the differences in Asian students’ performance are a result of cultural factors outside 

the classroom, such as parent’s academic expectations of their children. Our hypothesis is consistent 
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with the literature that looks at parental expectations as one of the major factors in children’s 

academic achievement. In general, studies find students whose parents hold higher expectations 

receive higher grades, achieve higher scores on standardised tests, and persist longer in school.55 

Within this literature, studies find Asian American parents have on average higher academic 

expectations of their children than other racial groups. We hypothesise a similar mechanism for 

Asian New Zealand parents.  

Our findings are somewhat unsurprising given the national NCEA level 2 attainment figures, which 

show Asian students have the highest percentage of attainment at 91.1%, compared to 83.7% for 

European New Zealand students, 74.7% for Pasifika students, and 66.5% for Māori students.56 

Tables A-7 and A-8 show that all Māori, Pasifika and Asian coefficients are statistically significant at 

the 1% level. 

In contrast to the female, Māori, Pasifika and Asian student results, the coefficients for Australian, 

European, Middle Eastern, Latin American and African students (MELAA) are all largely economically 

and statistically insignificant. The only exceptions are the three WRPI and EP results for Middle 

Eastern students, where there is an average estimated effect of 10.5% of one standard deviation 

among the coefficients, all of which are statistically significant at the 1% level. 

Student historical abuse identified by CYF 

Among the historical abuse variables, only sexual abuse has both economic and statistically 

significant results. Across all WRPI, EP and WNCEA results, sexual abuse (as identified and confirmed 

by CYF) has an estimated average effect of -5.6% of one standard deviation. 

Alternative measures that might better capture child maltreatment could be whether the child was 

only known to CYF rather than being identified as a case of abuse. Between 2003 and 2015, CYF 

received 914,125 notifications nationally, indicating the students were known to CYF; of these, 

312,744 were investigated further, of which 146,769 were confirmed cases of abuse.57 In 

comparison, our sample contained 68,172 identified cases of abuse. 

Curiously, across both the national data and our sample, sexual abuse is often the least identified 

abuse finding. Nationally, data shows that 6.9% of confirmed cases involved sexual harm while our 

sample shows 12.9%.  

Previous research has found negative effects of child maltreatment on academic achievement; 

however, the evidence is mixed on any causal relationship – though many psychological explanations 

have been theorised.58 Previous studies often struggled with small sample sizes or a lack of adequate 

controls to determine any conclusive findings.59  

One study from the University of Michigan, which analysed a sample of 732,828 students, found 

early childhood maltreatment was associated with significantly lower academic outcomes, even 

after controlling for school, neighbourhood, and other key demographics.60 However, the Michigan 

study controlled for far fewer background characteristics than our study; in particular, it excluded 

parent’s education as a control. Certainly, further research is needed. 

Disability, ESOL and other student background characteristics  

Among the other variables, disability, English as a Second or Other Language (ESOL), and access to 

heat at home all have economically and statistically significant results.  
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On average, the estimated effect of having a disability on academic achievement is -12.9% of one 

standard deviation. Our findings are consistent with the growing research that shows students with 

disabilities generally lag in educational outcomes.61 Unfortunately, because our disability variable 

was derived from the 2013 Census, we did not have information on whether the disability was 

physical or learning related. 

However, we can conjecture what proportion of students have learning disabilities from the 2013 

Disability survey, which states 52% of disabled children had a learning disability.62 

The ESOL variable is derived from the ESOL support variable in the MoE intervention dataset. Only 

students who received ESOL support are captured by this variable rather than all students who have 

ESOL. Regardless, we found an average estimated effect of -9.0% of one standard deviation.  

Strangely, we also found a negative effect for access to heat at home – which has an average effect 

of -8.7% of one standard deviation.  

Both refugee status and access to the internet at home variables are statistically insignificant across 

decile and school regressions.  

Parental background characteristics  

Table 15: Summary of estimated effects: Parental background characteristics 

  WRPI 1 WRPI 2 WRPI 3 EP 1 EP 2 EP 3 WNCEA 1 WNCEA 2 WNCEA 3 Average 

Parent’s homeownership (**) 2.00% 1.65% 0.53% 2.50% 1.43% 0.91% 1.93% 1.19% 1.92% 1.56% 

Parents’ divorce status*** -7.31% -5.53% -4.19% -5.50% -4.29% -1.82% -4.95% -3.32% -3.02% -4.44% 

Mother’s ln income*** -0.68% -0.49% -0.42% -1.00% -0.95% -0.91% -0.44% -0.27% -0.49% -0.63% 

Father’s ln income*** -0.49% -0.33% -0.28% -0.50% -0.48% -0.45% -0.34% -0.12% -0.24% -0.36% 

Mother’s benefit spell*** -0.02% -0.01% -0.01% 0.00% 0.00% 0.00% -0.01% -0.01% -0.01% -0.01% 

Father’s benefit spell*** -0.01% -0.01% 0.00% 0.00% 0.00% 0.00% -0.01% -0.01% -0.01% -0.01% 

Mother’s offence history 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

Father’s offence history  0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

Mother’s prison history 2.91% 1.78% 2.54% 2.00% 2.86% 2.73% 2.56% 1.50% 0.91% 2.20% 

Father’s prison history -3.93% -4.05% -0.75% -5.50% -5.24% -4.09% -1.81% -0.87% -2.79% -3.23% 

Note: Variables with *** have statistically significant results at the 1% level across all WRPI, EP and WNCEA decile 
regressions. 
Note: Variables with (**) have statistically significant results at the 1% level across all WRPI, EP and WNCEA decile 
regressions with the exception of two coefficients.  

Table 15 shows a summary of the estimated effects of various parental background characteristics as 

percentages of one standard deviation for each of the corresponding dependent variables. 

Out of the 10 variables in Table 15, parents’ divorce has the largest economically significant effect in 

addition to consistent statistically significant results at the 1% level. On average, parents’ divorce has 

an estimated negative effect of -4.4% of one standard deviation.  

This negative effect is consistent with the literature, which finds that children who experience 

divorce achieve significantly lower academic outcomes.63 Among the existing research, various 

mechanisms have been studied, including the drop in financial wellbeing, stress and strain 

associated with single parenthood, loss of spousal support, ongoing conflict regarding co-parenting, 

and changes in the quality of mother-child and father-child relations.64  
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One of the more interesting results is parent’s natural log income, which has statistically significant 

(at the 1% level) but economically insignificant results. Using the average estimated effects in 

Table 15, we found a one standard deviation increase in mother’s and father’s income is predicted 

to lower a student’s academic performance by -2.7% and -0.9% of one standard deviation, 

respectively – where one standard deviation is $22,748 and $46,481, respectively. Additionally, our 

sample mean income for mother’s and father’s income is $22,882 and $39,197, respectively.  

Contrary to anecdotes about how deprivation and income drive outcomes, our results show that 

after correcting for parental education, increases in income reduced NCEA performance.  

There is a wide body of research that finds parent’s income is highly correlated with higher student 

academic achievement. However, whether this identified relationship is causal or purely related to 

other co-linear socioeconomic factors is still inconclusive.65  

Despite this, studies simulating changes in family income find relatively small associated changes in 

children’s education attainment. In one of the most careful explorations of this relationship, Hill and 

Duncan found that a 10% increase in family income (all else constant) was associated with a less 

than 1% increase in educational attainment.66  

While parent’s benefits history is statistically significant at the 1% level, the estimated effect is 

economically insignificant. Increasing mother’s benefit spell by one standard deviation, equal to 

300 weeks, decreases her child’s academic performance by only -3.0% of one standard deviation on 

average. The effect is even smaller for father’s benefit spell, where a one standard deviation 

increase, equal to 182 weeks, decreases his child’s academic performance by only -1.8% of one 

standard deviation on average.  

Among the other parental background characteristic variables, parent’s home ownership, offence 

history, and interaction with the Department of Corrections were all statistically insignificant across 

our wide range of NCEA outcomes.  

School characteristics 

Table 16: Summary of estimated effects: School characteristics type 

  WRPI 1 WRPI 2 WRPI 3 EP 1 EP 2 EP 3 WNCEA 1 WNCEA 2 WNCEA 3 Average 

Girls only school 0.5% 3.8% 2.4% 0.0% 1.9% -1.4% 1.8% 0.3% 6.0% 1.7% 

Boys only school (***) 14.2% 13.5% 5.3% 8.5% 4.3% -1.4% 10.9% 9.4% 5.1% 7.8% 

State school (***) -15.7% 0.9% -12.2% -11.5% -11.4% -15.9% -6.3% 13.1% -7.0% -7.3% 

School isolation index 1.4% -0.5% -1.0% -0.5% -0.5% -0.9% 1.9% 3.0% 0.6% 0.4% 

Note: Variables with (***) have statistically significant results at the 1% level across all WRPI, EP and WNCEA decile 
regressions with the exception of one coefficient.  

In contrast, state schools perform on average -7.3% of one standard deviation worse than state-

integrated and private schools, where the results are statistically significant results at the 1% level, 

with the exception of one coefficient out of the 10.  

Finally, we find small effects for the isolation index of the school, which vary in statistical significance 

across its coefficients. 

Time fixed effects  

Table 17 shows a summary of the estimated effects for each year that students sat NCEA in our 

pooled dataset. The years 2015, 2016 and 2017 have on average large positive estimated effects. 
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Across the wide set of time coefficients, many are statistically significant at the 1% level. However, 

only 2015 and 2017 have consistent statistical significance across the same 9 out of 10 outcomes.  

Table 17 does show NCEA grades increasing over time, from 2008 to 2015. This suggests possible 

grade inflation within the NCEA curriculum – rhetoric that has been discussed previously.67 

Table 17: Summary of estimated effects: NCEA year cohort 

  WRPI 1 WRPI 2 WRPI 3 EP 1 EP 2 EP 3 WNCEA 1 WNCEA 2 WNCEA 3 Average 

NCEA year   

2008 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

2009 1.1% 9.9% 2.3% 0.0% -10.0% 0.9% 1.4% 33.1% 4.9% 4.8% 

2010 -0.9% 8.3% 12.9% 1.0% -9.0% -14.1% 3.5% 34.6% 34.6% 7.9% 

2011 13.2% 4.1% 11.2% 9.5% -9.0% -12.3% 25.8% 36.3% 41.4% 13.4% 

2012 12.5% 16.0% 11.3% 11.5% -2.9% -11.4% 28.7% 54.1% 45.9% 18.4% 

2013 14.0% 15.4% 22.2% 16.5% -1.9% -3.6% 34.3% 53.8% 57.6% 23.1% 

2014 16.5% 22.5% 23.0% 21.5% 7.6% -1.4% 28.4% 47.3% 56.0% 24.6% 

2015 (***) 46.1% 70.4% 24.3% 56.0% 61.4% 3.2% -58.1% 13.4% 54.6% 30.1% 

2016 37.7% 62.2% 19.6% 48.0% 54.3% 8.6% -77.7% 0.4% 42.9% 21.8% 

2017 (***) 51.8% 33.4% -22.2% 78.5% 37.1% 19.1% -62.7% -13.0% -20.6% 11.3% 

Note: Variables with (***) have statistically significant results at the 1% level across all WRPI, EP and WNCEA decile 
regressions with the exception of one coefficient.  

Student behaviour  

Finally, among the student behaviour variables, we find consistent statistically significant effects for 

the number of times a student was stood down, the number of times a student transferred school, 

and the percentage of internal credits a student sat. Among these variables, school transfer count 

has the largest average estimated effect of -6.9% of one standard deviation; total stand downs has 

an average estimated effect of -3.9% of one standard deviation; while the percentage of internal 

credits has an average estimated effect of -2.7% of one standard deviation.  

Table 18: Summary of estimated effects: Student interventions 

  WRPI 1 WRPI 2 WRPI 3 EP 1 EP 2 EP 3 WNCEA 1 WNCEA 2 WNCEA 3 Average 

Reading recovery -22.8% -23.1% 16.5% -33.5% -21.9% -8.2% 10.8% -4.6% -4.6% -10.2% 

Suspension count 0.5% 0.2% 0.5% 1.5% 0.0% 0.0% -2.4% -1.3% -1.8% -0.3% 

Stand down count*** -3.0% -3.1% -0.8% -7.0% -7.1% -5.5% -3.6% -1.9% -3.4% -3.9% 

Expulsion -5.9% -7.3% -1.2% -9.0% -7.1% -0.9% -2.6% -4.3% -0.1% -4.3% 

School transfer count*** -10.2% -8.4% -5.9% -7.5% -4.8% -2.7% -8.7% -6.1% -7.3% -6.9% 

Percentage of internal credits*** -2.5% -3.0% -3.3% -2.5% -2.9% -2.3% -2.2% -3.1% -2.4% -2.7% 

Note: Variables with *** have statistically significant results at the 1% level across all WRPI, EP and WNCEA decile 
regressions.  

Despite these findings, and given that these variables can be influenced by the school a student 

attended, we suggest further research be conducted to determine whether these variables should 

be included in future iterations of our CVAM.  

Proportion of variance explained by school and socioeconomic factors   

Considering the family background characteristics discussed previously, we explain what proportion 

of student academic achievement is explained by the school and by socioeconomic effects. 

The average 𝑅2 values in Table 19 show 14.5% of the variation in student academic achievement is 

explained by the school; in comparison, 38.2% is explained by socioeconomics factors. Our findings 
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are somewhat difficult to compare with the literature because many studies use ‘percent of variance 

explained (PV) or 𝜔2’ calculated from partial least squares regressions rather than 𝑅2 values from 

ordinary least squares regressions.68  

Regardless, in a meta-analysis studying the effects of individual schools on student achievement, 

Robert J. Marzano attributed (on average) 20% of the variation in student achievement to schools.69 

Conversely, Marzano attributed (on average) 80% of the variation to student-level effects.70 

Crucially, however, care should be taken when comparing our results to that of the literature.  

Table 19: Summary of 𝑅2 values: Unadjusted and adjusted regressions 

  𝑹𝟐 unadjusted regressions   

  WRPI 1 WRPI 2 WRPI 3 EP 1 EP 2 EP 3 WNCEA 1 WNCEA 2 WNCEA 3 Average 

𝑅2 0.212 0.177 0.112 0.180 0.147 0.119 0.121 0.114 0.123 0.145 

  𝑹𝟐 adjusted regressions  

  WRPI 1 WRPI 2 WRPI 3 EP 1 EP 2 EP 3 WNCEA 1 WNCEA 2 WNCEA 3 Average 

𝑅2 0.524 0.554 0.586 0.498 0.428 0.392 0.629 0.637 0.496 0.527 

Note: We have used the standard 𝑅2 values rather than the adjusted 𝑅2 values in this table; however, the values are 
identical up to the 3rd decimal point. Additionally, the 𝑅2 values presented here are from the school regressions in Part 2. 

Conclusion  

This report has shown that the large differences in academic performance across deciles is not a 

result of large differences in school quality, but rather large differences in family socioeconomic 

background, in particular, parental education attainment. This finding has several implications for 

education in New Zealand.  

First, it provides empirical evidence against the pervasive myth that “decile is a proxy for school 

quality”. Results from our CVAM show that most schools, approximately 80%, perform very similarly 

once family socioeconomic background has been controlled for.  

Second, while most schools perform similarly, there are outliers – high-performing and low-

performing secondary schools exist in both low- and high-decile schools in New Zealand.  

Confidentiality rules set and enforced by Statistics New Zealand prevent us from identifying which 

schools are high performers and which schools are low performers; however, we have been able to 

show the distribution of the schools across deciles. 

Third, we have been able to identify several family socioeconomic background characteristics that 

are highly predictive of student academic success. The largest estimated effect from our CVAM on 

student performance in NCEA is parental educational attainment, where a student with two parents 

both with postgraduate degrees is estimated to score one standard deviation higher in NCEA level 1.  

Fourth, like previous research in this area the findings in this report present more questions than 

they answer. Further research is needed – particularly from Statistics New Zealand’s IDI.  

Finally, this study has provided a guide (and the underlying code) for future quantitative research on 

secondary school performance in New Zealand and the background characteristics that predict 

children’s academic achievement in these schools. All of our code is available in the IDI wiki for any 

approved IDI researcher to access and build on. We strongly recommend future economics graduate 

students to do so; we only ask that students share their results with us and inform us about any 

improvement they have made (see the Appendix for further discussion). Future work on school 

performance by The New Zealand Initiative will build on the research presented in this report.  
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Appendix 

Table A-1: IDI workflow 

 

 

SQL Excel (.csv)  STATA (.do) Data (.dta) STATA (.do) Data (.dta) STATA (.do) Data (.dta) STATA (.do) Data (.dta) STATA (.do) 

education_extract education_extract 

education_import 

 

(imports and merges all education 

datasets) 

education_RAW1_data 

education_import 

 

(merges all education 

datasets) 

education_clean_data 

student_merge student_data 

master_merge 

master_data 

 

master_regressions_decile 

+  

master_regressions_shools 

 

education_WRPI_extract education_WRPI_extract education_WRPI_import education_WRPI_data 

education_NCEA_extract education_NCEA_extract education_NCEA_import education_NCEA_data 

education_qualifications_extract education_qualifications_extract education_qualifications_import education_qualifications_data 

education_intervention_extract education_intervention_extract education_intervention_import education_intervention_data 

education_exp_per_extract education_exp_per_extract education_exp_per_import education_exp_per_data 

   education_clean_data school_id_new school_id_new_data 

CYF_extract CYF_extract CYF_import CYF_data - - 

census_extract census_extract census_import census_data - - 

IRD_extract IRD_extract IRD_import IRD_data - - 

MSD_extract MSD_extract MSD_import MSD_data - - 

police_corrections_extract police_corrections_extract police_corrections_import police_corrections_data - - 

- - ↓ 

 

master_import 

 

(All the SQL extracts can be 

extracted using this do file) 

- - census_data 

parents_merge parents_data 
- - - - IRD_data 

- - - - MSD_data 

- - - - police_corrections_data 

- - 

 

↓ 

 

master_import_clean_merge 

 

(All the SQL extracts can be imported, cleaned and merged using this .do file) 
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Table A-2: NCEA year 

Variables Source  Technical notes 

Time: 𝑻𝒊 

NCEA level 1 year 

 MoE: Standards data  

The base group for the dummy variables NCEA level 1, 2 and 3 year  

was 2008. 

 

While most students attempted NCEA level 1, 2 and 3 standards in three 

separate years, i.e. level 1 in 2008, level 2 in 2009, and level 3 in 2010, some 

students attempted multiple NCEA level standards in the same year, i.e. 

level 1 and level 2 standards in 2015. For these students, the NCEA year they 

were allocated is based on the year they attempted the greatest number of 

NCEA level 1, 2 and 3 standards, respectively.  

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

NCEA level 2 year 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

NCEA level 3 year 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

 

 



P a g e  | 47 

 

Table A-3: Student characteristics  

Variables Source  Technical notes 

Student Characteristics: 𝑿𝒊 

Female 

 MoE: Personal data  

The base group for the female dummy was male. 

 

The base group for each ethnicity dummy was European New Zealander.  

 

The European dummy is an indicator variable for non-New Zealander 

Europeans.  

 

Ethnicity dummy variables are non-mutually exclusive. Students can be 

allocated to multiple ethnicities.  

1 

0 

Māori 

1 

0 

Pasifika  

1 

0 

Australian  

1 

0 

Asian 

1 

0 

European 

1 

0 

Middle Eastern  

1 

0 

Latin American  

1 

0 

African  

1 

0 

# of sexual abuse events 

 CYF: Abuse events data  
Students who were not present in the CYF abuse database were allocated a 

value of 0 post merging.  

1+ 

0 

# of physical abuse events 

1+ 

0 

# of emotional abuse events 

1+ 

0 

# of neglect abuse events 

1+ 

0 

# of self-harm abuse events 

1+ 
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0 

# of behavioural abuse events 

1+ 

0 

Refugee 

 MoE: Enrolment  
 Students were allocated a value of 1 if they were categorised as a refugee 

in the MoE enrolment data; 0 otherwise.  1 

0 

Disability  

 2013 Census  

 Students were allocated a value of 1 if they identified as having a disability 

in the 2013 Census; 0 otherwise (answered no or left the question blank). 

There is no additional information regarding the type of disability, or 

whether the disability was inherited or attained later in life.  

1   

0   

ESOL 

 MoE: Intervention data  

 Students were allocated a value of 1 if they were recorded as receiving 

ESOL funding in the student intervention dataset; 0 otherwise. ESOL is a 

particular learning support programme with eligibility requirements and 

lasts for a specified time. Many students may identify as learners of English 

as an additional language but never receive ESOL. 

1   

0   

Reading Recovery 

 

Students were allocated a value of 1 if they were in the reading recovery 

programme at school; 0 otherwise.  

 

It should be noted that the intervention data in the IDI is not complete –

different learning support programmes have different years of coverage in 

the data. However, we believe the reading recovery coverage for our 

sample is complete. 

1   

0   

# of suspensions 

 
 Student suspension and stand down counts were based on  

MoE intervention data. Students missing in the dataset were allocated a 

value of 0.  

1+   

0   

# of stand downs    

 1+   

0   

Expulsion 

 MOE: School leavers  
 Students were allocated a value of 1 if the reason for leaving their previous 

school was labelled as expulsion; 0 otherwise.  1 

0 

# of secondary schools attended 

 MOE: Enrolment  

 The number of schools a student attended was based on the total number 

of unique secondary schools that student attended as stated in the  

MoE enrolment data.  

 1+   

0   

% of internal credits level 1 

 MOE: NCEA standards  

 The percentage of internal credits was calculated by dividing the  

total number of internal credits by the total number of credits sat by  

one student.  

% of internal credits level 2   

% of internal credits level 3   

Access to heat at home  2013 Census   Students were allocated a value of 1 if they answered 1 or greater to how 
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1 many fuel sources were available in their household; 0 otherwise.  

0 

Access to internet at home  
 Students were allocated a value of 1 if they answered yes to if they had 

access to the internet at home; 0 otherwise.  1 

0 

Table A-4: Parental characteristics  

Variables Source  Technical notes 

Parents Characteristics: 𝑾𝒊 

Parent’s homeownership  

 2013 Census  

 Parents were allocated a value of 1 if they answered yes to 

whether they owned a home (mortgage included); 0 otherwise.  1 

0 

Parents divorced  
 Parents were allocated a value of 1 if they answered yes to having 

been divorced; 0 otherwise.  1 

0 

Mother’s education  

 Parental education was based on the highest level of education as 

answered in the 2013 Census. Individuals who left the answer blank 

were allocated the categorical variable ‘none’. 

 None    

High school certificate    

 Diploma    

Bachelor’s degree   

Postgraduate degree   

Father’s education    

 None    

High school certificate    

 Diploma    

Bachelor’s degree   

Postgraduate degree   

Mother’s log income  

 IRD  

 Parent’s income and log income were the average incomes for 

individuals between 2000 and 2017. Log income was the variables 

used in the fixed effects model.  

Mother’s average income    

Father’s log income    

Father’s average income    

Mother’s benefit spell  

 MSD  

 Parent’s benefits spell was calculated using the total number of 

weeks spent on any form of income support starting from  

1 January 1993.  

Father’s benefit spell   

Mother’s offence history  
 Police  

 Parent’s offence history was calculated using the total number of 

offences identified in the New Zealand Police database.  

Father’s offence history    

Mother’s corrections history  

 Corrections  
 Parents were allocated a value of 1 if they had had an interaction 

with the Department of Corrections; 0 otherwise.  

1 

0 

Father’s corrections history  

1 

0 
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Table A-5: School characteristics 

 

  

Variable Source  Technical Note 

School Indicator: 𝑫𝒊 

School ID 

 MoE: Enrolment data + MoE: School profile data  

 Students were allocated to the last school they 

attended. This could lead to selection bias among 

schools that exclude students that don’t reach a 

particular level of behaviour or performance and 

another set of schools that are more inclined to take 

all students, regardless of their 

history/characteristics/behaviour. 

 

Later robustness tests re-ran a sample of regressions 

restricted to the cohorts of students who stayed in 

the same school for the entirety of their  

secondary school years. 

Decile 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

School Characteristics: 𝑍𝑖 

Girls-only school  

 MoE: Enrolment data + MoE: School profile data  

The base group for the girls-only and boys-only 

school dummies are co-ed schools.  

 

The base group for the state school dummy was 

state-integrated and private schools (where the two 

types of schools were both allocated values of 0). We 

acknowledge that there is a clear distinction 

between state, state-integrated and private schools; 

however, when state-integrated and private schools 

were categorised as separate dummy variables 

(where state schools were set as the base group), 

they were dropped in the test regressions.  

 

It should be noted that the school characteristics 

dummy variables were all omitted in the school fixed 

effects regressions (Part 2) by STATA due to  

co-linearity; however, they were included in the 

decile fixed effects regressions (Part 1).  

1   

0   

Boys-only school   

1   

0   

State school   

1   

0   

School isolation index   
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Table A-6: NCEA-derived metrics – Dependent variables 

Variables Source  Technical notes 

Student’s NCEA results: 𝒀𝒊𝒕 

WRPI level 1 score  

 MoE: NCEA standards  

 A brief explanation of WRPI is provided in the Data section, while a 

comprehensive discussion of WRPI is available in a previous Initiative 

report, Score! Transforming NCEA Data.  

WRPI level 2 score  

WRPI level 3 score  

Expected Percentile level 1 score 
 MoE: Expected 

percentile  

A brief explanation of expected percentile is provided in the Data 

section, while a comprehensive discussion of expected percentile is 

available in How Does Achievement at School Affect Achievement in 

Tertiary Education? 

Expected Percentile level 2 score   

Expected Percentile level 3 score   

Weighted NCEA level 1 score  MoE: NCEA standards  
 Total credits achieved at level 1, 2 and 3, weighted by the formula  

NA credits x0, A credits x1.36, M credits x3.7 and E credits x4. 

Weighted NCEA level 2 score   

Weighted NCEA level 3 score   

University Entrance   MoE: Enrolment   Dummy variable: 1 if achieved UE; 0 otherwise.  

1   

0   
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Table A-7: Regression results by decile  

  score1_un score1_adj ep1_un ep1_adj wncea1_un wncea1_adj score2_un score2_adj ep2_un ep2_adj wncea2_un wncea2_adj score3_un score3_adj ep3_un ep3_adj wncea3_un wncea3_adj ue_un ue_adj 

Decile b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se 

1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

  (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) (.) 

2 4.117*** -3.559*** 0.007*** -0.023*** 7.953*** -6.511*** 2.056*** -2.262*** 0.002 -0.025*** 4.445*** -6.384*** 0.239 -2.812*** 0.005 -0.033*** -3.243* -12.169*** 0.107*** -0.176*** 

  (0.54) (0.44) (0.00) (0.00) (1.48) (1.01) (0.48) (0.39) (0.00) (0.00) (1.31) (0.88) (0.40) (0.36) (0.00) (0.00) (1.34) (1.06) (0.03) (0.04) 

3 13.411*** -4.278*** 0.030*** -0.034*** 27.918*** -7.005*** 8.878*** -2.553*** 0.025*** -0.028*** 17.859*** -6.221*** 4.556*** -2.077*** 0.037*** -0.021*** 13.829*** -8.710*** 0.498*** -0.081 

  (0.55) (0.45) (0.00) (0.00) (1.50) (1.03) (0.49) (0.40) (0.00) (0.00) (1.33) (0.90) (0.40) (0.36) (0.00) (0.00) (1.35) (1.07) (0.03) (0.04) 

4 17.615*** -3.884*** 0.053*** -0.031*** 32.941*** -10.085*** 11.456*** -2.824*** 0.040*** -0.032*** 21.836*** -10.734*** 6.069*** -2.295*** 0.050*** -0.031*** 17.270*** -12.114*** 0.608*** -0.189*** 

  (0.51) (0.43) (0.00) (0.00) (1.40) (0.97) (0.45) (0.37) (0.00) (0.00) (1.24) (0.85) (0.37) (0.34) (0.00) (0.00) (1.26) (1.01) (0.03) (0.04) 

5 25.056*** -3.062*** 0.077*** -0.029*** 54.746*** -3.283*** 17.463*** -1.370*** 0.058*** -0.029*** 38.299*** -3.465*** 8.762*** -2.059*** 0.060*** -0.031*** 27.271*** -10.925*** 0.847*** -0.015 

  (0.49) (0.42) (0.00) (0.00) (1.36) (0.96) (0.44) (0.37) (0.00) (0.00) (1.20) (0.84) (0.36) (0.34) (0.00) (0.00) (1.22) (1.00) (0.03) (0.04) 

6 28.313*** -4.442*** 0.085*** -0.037*** 56.733*** -9.891*** 19.541*** -2.727*** 0.065*** -0.038*** 38.880*** -9.801*** 9.980*** -2.587*** 0.076*** -0.033*** 33.081*** -12.439*** 0.885*** -0.203*** 

  (0.48) (0.42) (0.00) (0.00) (1.33) (0.96) (0.43) (0.37) (0.00) (0.00) (1.18) (0.83) (0.36) (0.34) (0.00) (0.00) (1.19) (1.00) (0.03) (0.04) 

7 43.333*** 1.108* 0.132*** -0.023*** 87.274*** 1.500 32.209*** 2.596*** 0.108*** -0.022*** 63.856*** -2.617** 17.971*** -0.585 0.106*** -0.031*** 56.664*** -6.698*** 1.276*** -0.089* 

  (0.50) (0.44) (0.00) (0.00) (1.38) (1.00) (0.45) (0.38) (0.00) (0.00) (1.23) (0.87) (0.37) (0.35) (0.00) (0.00) (1.24) (1.03) (0.03) (0.04) 

8 44.752*** 2.266*** 0.145*** -0.016*** 84.812*** 1.605 34.070*** 4.252*** 0.126*** -0.011*** 65.646*** -1.415 19.142*** 0.842* 0.122*** -0.018*** 60.165*** -4.260*** 1.365*** 0.191*** 

  (0.48) (0.42) (0.00) (0.00) (1.32) (0.97) (0.43) (0.37) (0.00) (0.00) (1.18) (0.84) (0.35) (0.34) (0.00) (0.00) (1.19) (1.00) (0.03) (0.04) 

9 55.236*** 2.682*** 0.181*** -0.014*** 110.103*** 5.054*** 43.831*** 3.744*** 0.151*** -0.019*** 88.737*** -3.053*** 24.740*** -1.650*** 0.140*** -0.027*** 75.605*** -10.386*** 1.679*** 0.088* 

  (0.50) (0.44) (0.00) (0.00) (1.37) (1.01) (0.44) (0.39) (0.00) (0.00) (1.22) (0.89) (0.36) (0.35) (0.00) (0.00) (1.22) (1.05) (0.03) (0.04) 

10 69.749*** 5.374*** 0.238*** -0.002 130.550*** 1.514 54.882*** 7.597*** 0.216*** 0.006** 107.584*** -3.458*** 33.145*** 1.338*** 0.199*** -0.010*** 101.308*** -4.008*** 2.102*** 0.379*** 

NCEA year (0.49) (0.46) (0.00) (0.00) (1.36) (1.05) (0.44) (0.41) (0.00) (0.00) (1.22) (0.92) (0.36) (0.37) (0.00) (0.00) (1.21) (1.08) (0.03) (0.04) 

2008   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000 

    (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.) 

2009   0.628*   0.000   2.021**   5.003***   -0.021***   41.760***   0.922   0.002   5.818   0.547* 

    (0.30)   (0.00)   (0.69)   (0.72)   (0.01)   (1.64)   (1.15)   (0.02)   (3.38)   (0.28) 

2010   -0.522   0.002   5.208***   4.182***   -0.019***   43.597***   5.210***   -0.031   40.931***   2.289*** 

    (0.30)   (0.00)   (0.69)   (0.72)   (0.01)   (1.64)   (1.03)   (0.02)   (3.03)   (0.25) 

2011   7.513***   0.019***   38.091***   2.057**   -0.019**   45.787***   4.546***   -0.027   48.872***   2.266*** 

    (0.30)   (0.00)   (0.68)   (0.72)   (0.01)   (1.63)   (1.02)   (0.02)   (3.02)   (0.25) 

2012   7.141***   0.023***   42.335***   8.067***   -0.006   68.183***   4.590***   -0.025   54.293***   2.368*** 

    (0.30)   (0.00)   (0.69)   (0.72)   (0.01)   (1.63)   (1.02)   (0.02)   (3.01)   (0.25) 

2013   7.965***   0.033***   50.654***   7.737***   -0.004   67.858***   8.996***   -0.008   68.087***   2.641*** 

    (0.30)   (0.00)   (0.68)   (0.72)   (0.01)   (1.63)   (1.02)   (0.02)   (3.01)   (0.25) 

2014   9.423***   0.043***   41.862***   11.334***   0.016**   59.629***   9.320***   -0.003   66.225***   2.145*** 

    (0.30)   (0.00)   (0.67)   (0.72)   (0.01)   (1.62)   (1.02)   (0.02)   (3.01)   (0.25) 

2015   26.276***   0.112***   -85.742***   35.458***   0.129***   16.866***   9.817***   0.007   64.586***   2.276*** 

    (0.32)   (0.00)   (0.73)   (0.72)   (0.01)   (1.63)   (1.02)   (0.02)   (3.00)   (0.25) 

2016   21.458***   0.096***   -114.626***   31.359***   0.114***   0.495   7.948***   0.019   50.673***   1.985*** 

    (0.33)   (0.00)   (0.76)   (0.72)   (0.01)   (1.64)   (1.02)   (0.02)   (3.00)   (0.25) 

2017   29.508***   0.157***   -92.510***   16.813***   0.078***   -16.323***   -8.994***   0.042*   -24.406***   -4.403*** 

    (0.49)   (0.00)   (1.11)   (0.73)   (0.01)   (1.66)   (1.02)   (0.02)   (3.01)   (0.27) 

Girls-only school   0.308   0.000   2.680***   1.933***   0.004***   0.406   0.974***   -0.003*   7.114***   0.313*** 
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    (0.23)   (0.00)   (0.52)   (0.20)   (0.00)   (0.45)   (0.18)   (0.00)   (0.53)   (0.02) 

Boys-only school   8.086***   0.017***   16.163***   6.802***   0.009***   11.815***   2.156***   -0.003*   6.058***   0.224*** 

    (0.23)   (0.00)   (0.52)   (0.20)   (0.00)   (0.46)   (0.18)   (0.00)   (0.52)   (0.02) 

State school   -8.953***   -0.023***   -9.323***   0.459   -0.024***   16.503***   -4.947***   -0.035***   -8.318***   -0.517*** 

    (0.40)   (0.00)   (0.91)   (0.37)   (0.00)   (0.83)   (0.31)   (0.00)   (0.90)   (0.04) 

School isolation index   0.814***   -0.001*   2.782***   -0.265**   -0.001*   3.721***   -0.392***   -0.002**   0.696**   -0.005 

    (0.10)   (0.00)   (0.23)   (0.09)   (0.00)   (0.20)   (0.08)   (0.00)   (0.24)   (0.01) 

Female   13.664***   0.049***   23.576***   9.970***   0.056***   5.247***   5.829***   0.055***   14.185***   0.687*** 

    (0.17)   (0.00)   (0.38)   (0.15)   (0.00)   (0.33)   (0.13)   (0.00)   (0.39)   (0.02) 

Māori   -5.985***   -0.021***   -10.804***   -4.530***   -0.016***   -8.518***   -2.388***   -0.017***   -10.105***   -0.337*** 

    (0.19)   (0.00)   (0.42)   (0.16)   (0.00)   (0.37)   (0.15)   (0.00)   (0.44)   (0.02) 

Pasifika   -5.525***   -0.025***   -7.942***   -3.647***   -0.027***   -10.181***   -3.246***   -0.041***   -9.021***   -0.139*** 

    (0.31)   (0.00)   (0.72)   (0.28)   (0.00)   (0.63)   (0.25)   (0.00)   (0.74)   (0.03) 

Australian   -1.072   0.001   -4.998   -0.465   -0.010   -2.000   -1.760   -0.002   -4.258   0.213 

    (2.37)   (0.01)   (5.42)   (2.09)   (0.01)   (4.74)   (1.83)   (0.01)   (5.41)   (0.21) 

Asian   12.323***   0.047***   9.373***   8.822***   0.035***   -7.098***   3.748***   0.016***   5.707***   0.039 

    (0.37)   (0.00)   (0.83)   (0.33)   (0.00)   (0.75)   (0.29)   (0.00)   (0.85)   (0.03) 

European   2.004**   0.008***   1.383   2.382***   0.009**   -1.259   0.270   0.007*   0.463   0.126* 

    (0.62)   (0.00)   (1.43)   (0.56)   (0.00)   (1.28)   (0.49)   (0.00)   (1.46)   (0.06) 

Middle Eastern   5.767***   0.022***   1.902   5.305***   0.013   -3.009   3.530*   0.021*   8.441*   0.248 

    (1.72)   (0.01)   (3.93)   (1.61)   (0.01)   (3.65)   (1.39)   (0.01)   (4.11)   (0.17) 

Latin American   -2.326   -0.008   -1.801   -0.233   -0.008   -2.278   -3.655   -0.024   -1.832   0.310 

    (2.93)   (0.01)   (6.70)   (2.65)   (0.01)   (6.02)   (2.37)   (0.01)   (7.01)   (0.26) 

African   -1.924   0.000   -3.556   1.469   0.017   -8.746   -1.106   -0.007   -5.139   0.553** 

    (2.19)   (0.01)   (5.00)   (2.08)   (0.01)   (4.74)   (1.81)   (0.01)   (5.37)   (0.20) 

CYF sexual abuse   -3.857***   -0.015***   -9.057***   -3.079***   -0.012***   -5.015***   -1.767***   -0.012***   -5.111***   -0.293*** 

    (0.39)   (0.00)   (0.89)   (0.34)   (0.00)   (0.77)   (0.33)   (0.00)   (0.98)   (0.05) 

CYF physical abuse   -0.034   -0.004**   -0.755   -0.164   -0.005**   0.847   0.204   -0.006*   -1.505*   -0.210*** 

    (0.30)   (0.00)   (0.68)   (0.26)   (0.00)   (0.59)   (0.26)   (0.00)   (0.76)   (0.05) 

CYF emotional abuse   -0.790***   -0.003***   1.264***   -0.663***   -0.004***   0.178   0.153   -0.000   -0.378   -0.031 

    (0.15)   (0.00)   (0.34)   (0.13)   (0.00)   (0.30)   (0.13)   (0.00)   (0.39)   (0.02) 

CYF neglect abuse   -0.010   -0.004***   -0.528   -0.011   -0.003**   -0.218   0.078   -0.004*   -0.559   -0.076* 

    (0.20)   (0.00)   (0.45)   (0.18)   (0.00)   (0.40)   (0.18)   (0.00)   (0.53)   (0.03) 

CYF self-harm abuse   4.297   0.034   -5.025   4.625   0.051   10.719   -0.372   -0.009   -0.390   -0.349 

    (8.14)   (0.03)   (18.25)   (6.74)   (0.04)   (15.03)   (6.81)   (0.06)   (20.16)   (0.92) 

CYF behavioural abuse   -1.361***   -0.004***   -3.433***   -1.253***   -0.006***   -2.023***   -0.201   -0.003   -3.184***   -0.243*** 

    (0.20)   (0.00)   (0.45)   (0.18)   (0.00)   (0.40)   (0.18)   (0.00)   (0.53)   (0.04) 

Refugee   0.222   0.006   2.586   -1.730   -0.003   1.483   -0.923   0.003   -1.420   -0.247* 

    (1.41)   (0.01)   (3.22)   (1.21)   (0.01)   (2.75)   (1.06)   (0.01)   (3.12)   (0.12) 

Disability   -8.885***   -0.031***   -17.589***   -7.024***   -0.030***   -14.560***   -3.462***   -0.022***   -17.440***   -0.495*** 

    (0.38)   (0.00)   (0.86)   (0.34)   (0.00)   (0.77)   (0.33)   (0.00)   (0.96)   (0.04) 

ESOL   -5.946***   -0.027***   -12.654***   -3.955***   -0.025***   -8.883***   -2.665***   -0.023***   -5.744***   -0.224*** 

    (0.37)   (0.00)   (0.85)   (0.33)   (0.00)   (0.75)   (0.29)   (0.00)   (0.87)   (0.03) 

Reading recovery   -12.978***   -0.067***   15.877***   -11.634***   -0.046***   -5.836*   6.661***   -0.018   -5.410   -1.055* 

    (0.98)   (0.00)   (2.25)   (1.00)   (0.01)   (2.28)   (1.70)   (0.02)   (5.02)   (0.47) 
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Suspension count   0.296   0.003*   -3.566***   0.085   -0.000   -1.631**   0.195   -0.000   -2.161**   -0.387*** 

    (0.28)   (0.00)   (0.63)   (0.24)   (0.00)   (0.55)   (0.25)   (0.00)   (0.71)   (0.05) 

Stand down count   -1.715***   -0.014***   -5.335***   -1.584***   -0.015***   -2.450***   -0.304***   -0.012***   -4.057***   -0.435*** 

    (0.09)   (0.00)   (0.22)   (0.08)   (0.00)   (0.19)   (0.08)   (0.00)   (0.24)   (0.02) 

Expulsion   -3.361*   -0.018**   -3.892   -3.681**   -0.015   -5.374   -0.492   -0.002   -0.148   -0.151 

    (1.49)   (0.01)   (3.38)   (1.32)   (0.01)   (2.99)   (1.30)   (0.01)   (3.81)   (0.23) 

School transfer count   -5.813***   -0.015***   -12.882***   -4.251***   -0.010***   -7.688***   -2.404***   -0.006***   -8.621***   -0.207*** 

    (0.12)   (0.00)   (0.28)   (0.11)   (0.00)   (0.24)   (0.10)   (0.00)   (0.30)   (0.01) 

Percentage of internal credits   -1.441***   -0.005***   -3.276***   -1.523***   -0.006***   -3.936***   -1.319***   -0.005***   -2.811***   -0.093*** 

    (0.00)   (0.00)   (0.01)   (0.00)   (0.00)   (0.01)   (0.00)   (0.00)   (0.01)   (0.00) 

Access to heat at home   -6.528***   -0.022***   -15.219***   -4.406***   -0.020***   -6.435***   -2.923***   -0.017***   -8.484***   -0.486*** 

    (0.26)   (0.00)   (0.59)   (0.23)   (0.00)   (0.51)   (0.20)   (0.00)   (0.60)   (0.02) 

Access to the internet at home   1.189***   0.009***   2.885***   1.091***   0.009***   -0.668   0.082   0.006***   2.330***   0.223*** 

    (0.21)   (0.00)   (0.48)   (0.18)   (0.00)   (0.42)   (0.17)   (0.00)   (0.50)   (0.02) 

Parent’s homeownership   1.141***   0.005***   2.851***   0.830***   0.003***   1.500***   0.214   0.002*   2.273***   0.071*** 

    (0.15)   (0.00)   (0.35)   (0.14)   (0.00)   (0.31)   (0.12)   (0.00)   (0.36)   (0.01) 

Parents’ divorce status   -4.163***   -0.011***   -7.305***   -2.784***   -0.009***   -4.180***   -1.697***   -0.004***   -3.571***   -0.091*** 

    (0.23)   (0.00)   (0.52)   (0.20)   (0.00)   (0.45)   (0.18)   (0.00)   (0.53)   (0.02) 

Mother’s education   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000 

    (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.) 

High school certificate   5.978***   0.027***   12.367***   4.075***   0.023***   5.667***   1.762***   0.018***   7.825***   0.242*** 

    (0.20)   (0.00)   (0.45)   (0.17)   (0.00)   (0.39)   (0.16)   (0.00)   (0.47)   (0.02) 

Diploma   13.173***   0.052***   24.634***   9.625***   0.046***   11.723***   4.401***   0.037***   14.686***   0.446*** 

    (0.29)   (0.00)   (0.65)   (0.25)   (0.00)   (0.57)   (0.23)   (0.00)   (0.67)   (0.03) 

Bachelor’s degree   18.582***   0.068***   29.630***   14.223***   0.063***   12.765***   7.207***   0.050***   19.420***   0.517*** 

    (0.28)   (0.00)   (0.64)   (0.25)   (0.00)   (0.57)   (0.22)   (0.00)   (0.66)   (0.03) 

Postgraduate (master’s/PhD)   24.372***   0.086***   39.693***   19.100***   0.077***   17.943***   10.574***   0.066***   26.316***   0.618*** 

    (0.40)   (0.00)   (0.90)   (0.35)   (0.00)   (0.80)   (0.31)   (0.00)   (0.91)   (0.04) 

Father’s education   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000 

    (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.) 

High school certificate   6.295***   0.025***   12.289***   4.464***   0.022***   5.146***   1.925***   0.019***   7.812***   0.275*** 

    (0.20)   (0.00)   (0.45)   (0.17)   (0.00)   (0.40)   (0.16)   (0.00)   (0.47)   (0.02) 

Diploma   13.493***   0.050***   23.763***   9.763***   0.045***   9.816***   4.182***   0.034***   14.004***   0.380*** 

    (0.32)   (0.00)   (0.72)   (0.28)   (0.00)   (0.64)   (0.25)   (0.00)   (0.73)   (0.03) 

Bachelor’s degree   25.303***   0.083***   40.352***   19.833***   0.075***   17.053***   10.583***   0.059***   24.884***   0.590*** 

    (0.31)   (0.00)   (0.72)   (0.28)   (0.00)   (0.64)   (0.25)   (0.00)   (0.72)   (0.03) 

Postgraduate (master’s/PhD) 
degree 

  28.489***   0.092***   45.387***   22.915***   0.085***   20.201***   13.665***   0.068***   30.617***   0.610*** 

    (0.41)   (0.00)   (0.93)   (0.37)   (0.00)   (0.83)   (0.32)   (0.00)   (0.93)   (0.04) 

Mother’s ln income   -0.388***   -0.002***   -0.643***   -0.245***   -0.002***   -0.342***   -0.170***   -0.002***   -0.583***   -0.008*** 

    (0.02)   (0.00)   (0.05)   (0.02)   (0.00)   (0.05)   (0.02)   (0.00)   (0.05)   (0.00) 

Father’s ln income   -0.280***   -0.001***   -0.503***   -0.165***   -0.001***   -0.145***   -0.113***   -0.001***   -0.287***   -0.012*** 

    (0.02)   (0.00)   (0.05)   (0.02)   (0.00)   (0.04)   (0.02)   (0.00)   (0.05)   (0.00) 

Mother’s benefit history (weeks)   -0.009***   -0.000***   -0.018***   -0.007***   -0.000***   -0.010***   -0.003***   -0.000***   -0.015***   -0.001*** 

    (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00) 
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Father’s benefit history (weeks)   -0.005***   -0.000***   -0.012***   -0.004***   -0.000***   -0.009***   -0.002***   -0.000***   -0.013***   -0.000*** 

    (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00) 

Mother’s offence history (number)   0.001   0.000   0.006   0.002   0.000   0.003   0.001   0.000   0.003   0.000 

    (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00) 

Father’s offence history (number)   0.003***   0.000***   0.005**   0.002**   0.000   0.002   0.001   0.000   0.004*   0.000* 

    (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00) 

Mother’s prison (dummy)   1.658***   0.004**   3.775***   0.896*   0.006**   1.895*   1.028**   0.006   1.080   -0.151* 

    (0.44)   (0.00)   (1.00)   (0.39)   (0.00)   (0.88)   (0.38)   (0.00)   (1.11)   (0.06) 

Father’s prison (dummy)   -2.240***   -0.011***   -2.669***   -2.040***   -0.011***   -1.092   -0.305   -0.009***   -3.293***   -0.129*** 

    (0.33)   (0.00)   (0.76)   (0.30)   (0.00)   (0.67)   (0.28)   (0.00)   (0.82)   (0.04) 

Constant 29.981*** 173.256*** 0.298*** 0.787*** 116.283*** 453.853*** 19.080*** 160.053*** 0.288*** 0.830*** 100.517*** 442.758*** 10.171*** 141.718*** 0.289*** 0.798*** 95.727*** 346.045*** -2.057*** 5.436*** 

  (0.42) (0.74) (0.00) (0.00) (1.17) (1.68) (0.38) (0.96) (0.00) (0.01) (1.03) (2.17) (0.31) (1.15) (0.00) (0.02) (1.05) (3.39) (0.02) (0.26) 

𝑅2 0.124 0.492 0.118 0.477 0.066 0.598 0.105 0.534 0.089 0.407 0.063 0.618 0.061 0.572 0.067 0.367 0.069 0.479     

N 384336 345849 367263 333534 361740 347259 384336 313839 308202 269571 323568 315657 384339 277734 215628 204450 289455 279342 398586 279339 

Model ols ols ols ols ols ols ols ols ols ols ols ols ols ols ols ols ols ols logit logit 

Note: Standard error in parentheses, * 𝑝 < 0.1, ** 𝑝 < 0.05, *** 𝑝 < 0.01. 
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Table A-8: Regression results by school 

  score1_un score1_adj ep1_un ep1_adj wncea1_un wncea1_adj score2_un score2_adj ep2_un ep2_adj wncea2_un wncea2_adj score3_un score3_adj ep3_un ep3_adj wncea3_un wncea3_adj ue_un ue_adj 

NCEA year b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se b/se 

2008   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000 

    (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.) 

2009   0.449   0.000   1.481*   3.388***   -0.021***   37.242***   0.554   0.000   4.913   0.651* 

    (0.29)   (0.00)   (0.66)   (0.71)   (0.01)   (1.61)   (1.13)   (0.02)   (3.33)   (0.28) 

2010   -0.614*   0.002   4.909***   2.459***   -0.019***   38.663***   3.838***   -0.029   37.048***   2.477*** 

    (0.29)   (0.00)   (0.66)   (0.71)   (0.01)   (1.60)   (1.01)   (0.02)   (2.98)   (0.26) 

2011   7.370***   0.019***   37.904***   0.345   -0.019***   40.926***   3.130**   -0.025   44.847***   2.455*** 

    (0.29)   (0.00)   (0.66)   (0.71)   (0.01)   (1.60)   (1.01)   (0.02)   (2.98)   (0.26) 

2012   6.945***   0.023***   41.913***   6.330***   -0.006   63.401***   3.233**   -0.023   50.557***   2.566*** 

    (0.29)   (0.00)   (0.66)   (0.71)   (0.01)   (1.59)   (1.01)   (0.02)   (2.97)   (0.26) 

2013   7.690***   0.033***   50.025***   5.981***   -0.004   63.108***   7.634***   -0.006   64.278***   2.848*** 

    (0.29)   (0.00)   (0.65)   (0.70)   (0.01)   (1.59)   (1.01)   (0.02)   (2.97)   (0.26) 

2014   9.009***   0.043***   41.017***   9.505***   0.015**   54.870***   8.047***   -0.001   62.674***   2.341*** 

    (0.29)   (0.00)   (0.65)   (0.70)   (0.01)   (1.59)   (1.01)   (0.02)   (2.97)   (0.26) 

2015   26.254***   0.114***   -85.351***   33.230***   0.127***   12.081***   8.568***   0.008   61.103***   2.479*** 

    (0.31)   (0.00)   (0.71)   (0.71)   (0.01)   (1.60)   (1.01)   (0.02)   (2.96)   (0.26) 

2016   20.899***   0.096***   -115.935***   28.981***   0.113***   -4.828**   6.616***   0.020   47.098***   2.176*** 

    (0.32)   (0.00)   (0.73)   (0.71)   (0.01)   (1.60)   (1.01)   (0.02)   (2.96)   (0.26) 

2017   29.966***   0.161***   -90.496***   15.253***   0.079***   -20.138***   -10.398***   0.044**   -28.286***   -4.371*** 

    (0.48)   (0.00)   (1.07)   (0.72)   (0.01)   (1.63)   (1.01)   (0.02)   (2.97)   (0.27) 

Girls-only school   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000 

    (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.) 

Boys-only school   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000 

    (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.) 

State school   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000 

    (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.) 

School isolation index   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000 

    (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.) 

Female   13.305***   0.048***   22.660***   9.960***   0.056***   5.056***   5.780***   0.055***   14.116***   0.716*** 

    (0.16)   (0.00)   (0.37)   (0.14)   (0.00)   (0.33)   (0.13)   (0.00)   (0.39)   (0.02) 

Māori   -5.538***   -0.021***   -9.883***   -4.690***   -0.018***   -8.888***   -2.671***   -0.021***   -11.247***   -0.355*** 

    (0.19)   (0.00)   (0.42)   (0.17)   (0.00)   (0.37)   (0.15)   (0.00)   (0.45)   (0.02) 

Pasifika   -5.538***   -0.022***   -7.652***   -4.461***   -0.022***   -8.789***   -3.869***   -0.033***   -11.666***   -0.219*** 

    (0.32)   (0.00)   (0.72)   (0.29)   (0.00)   (0.65)   (0.26)   (0.00)   (0.76)   (0.03) 

Australian   -0.672   0.001   -3.463   -0.400   -0.013   -0.277   -1.789   -0.001   -3.747   0.169 

    (2.30)   (0.01)   (5.21)   (2.05)   (0.01)   (4.63)   (1.80)   (0.01)   (5.33)   (0.21) 

Asian   14.194***   0.049***   14.614***   9.334***   0.037***   -4.241***   3.972***   0.018***   6.747***   0.056 

    (0.36)   (0.00)   (0.82)   (0.33)   (0.00)   (0.75)   (0.29)   (0.00)   (0.85)   (0.04) 

European   1.982**   0.005*   1.877   1.909***   0.006*   -1.096   -0.227   0.005   -0.587   0.052 

    (0.61)   (0.00)   (1.38)   (0.55)   (0.00)   (1.25)   (0.49)   (0.00)   (1.44)   (0.06) 

Middle Eastern   4.852**   0.017**   -0.145   3.935*   0.009   -3.966   1.995   0.018*   4.027   0.155 

    (1.67)   (0.01)   (3.80)   (1.58)   (0.01)   (3.58)   (1.37)   (0.01)   (4.06)   (0.17) 
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Latin American   -2.536   -0.012   -3.337   -1.073   -0.009   -3.704   -4.800*   -0.021   -5.412   0.338 

    (2.84)   (0.01)   (6.44)   (2.59)   (0.01)   (5.88)   (2.33)   (0.01)   (6.88)   (0.27) 

African   -1.806   -0.004   -2.410   0.807   0.009   -5.652   -1.769   -0.010   -6.206   0.502* 

    (2.12)   (0.01)   (4.81)   (2.04)   (0.01)   (4.63)   (1.79)   (0.01)   (5.29)   (0.21) 

CYF sexual abuse   -3.577***   -0.015***   -8.174***   -2.961***   -0.011***   -4.753***   -1.687***   -0.011***   -4.763***   -0.276*** 

    (0.38)   (0.00)   (0.86)   (0.34)   (0.00)   (0.76)   (0.33)   (0.00)   (0.96)   (0.05) 

CYF physical abuse   0.031   -0.003*   -0.555   -0.165   -0.005**   0.698   0.197   -0.004   -1.461   -0.213*** 

    (0.29)   (0.00)   (0.65)   (0.26)   (0.00)   (0.58)   (0.26)   (0.00)   (0.75)   (0.05) 

CYF emotional abuse   -0.730***   -0.002***   1.466***   -0.619***   -0.004***   0.392   0.146   -0.000   -0.367   -0.017 

    (0.15)   (0.00)   (0.33)   (0.13)   (0.00)   (0.29)   (0.13)   (0.00)   (0.39)   (0.02) 

CYF neglect abuse   0.011   -0.004***   -0.562   -0.014   -0.003**   -0.423   0.101   -0.004*   -0.523   -0.078* 

    (0.19)   (0.00)   (0.44)   (0.18)   (0.00)   (0.39)   (0.18)   (0.00)   (0.52)   (0.03) 

CYF self-harm abuse   3.795   0.034   -3.047   4.644   0.052   15.652   -0.864   -0.001   0.271   -0.275 

    (7.89)   (0.03)   (17.56)   (6.60)   (0.04)   (14.68)   (6.70)   (0.06)   (19.84)   (0.91) 

CYF behavioural abuse   -1.279***   -0.004***   -3.218***   -1.214***   -0.006***   -1.910***   -0.175   -0.004   -2.936***   -0.239*** 

    (0.19)   (0.00)   (0.44)   (0.17)   (0.00)   (0.39)   (0.18)   (0.00)   (0.52)   (0.04) 

Refugee   0.351   0.005   2.342   -1.752   -0.004   0.031   -0.985   0.003   -1.342   -0.260* 

    (1.37)   (0.00)   (3.10)   (1.19)   (0.01)   (2.69)   (1.04)   (0.01)   (3.07)   (0.12) 

Disability   -8.541***   -0.031***   -16.767***   -6.853***   -0.030***   -14.349***   -3.323***   -0.023***   -17.025***   -0.491*** 

    (0.37)   (0.00)   (0.83)   (0.34)   (0.00)   (0.75)   (0.32)   (0.00)   (0.95)   (0.04) 

ESOL   -5.329***   -0.024***   -9.981***   -3.961***   -0.022***   -6.205***   -2.722***   -0.020***   -6.475***   -0.228*** 

    (0.37)   (0.00)   (0.83)   (0.33)   (0.00)   (0.75)   (0.30)   (0.00)   (0.88)   (0.04) 

Reading recovery   -12.814***   -0.067***   15.894***   -11.685***   -0.046***   -7.601***   7.118***   -0.018   -3.834   -0.869 

    (0.95)   (0.00)   (2.16)   (0.98)   (0.01)   (2.23)   (1.67)   (0.02)   (4.95)   (0.47) 

Suspension count   0.170   0.002   -3.914***   -0.102   -0.003   -2.304***   0.033   -0.004   -2.695***   -0.389*** 

    (0.27)   (0.00)   (0.61)   (0.24)   (0.00)   (0.54)   (0.24)   (0.00)   (0.71)   (0.06) 

Stand down count   -1.523***   -0.012***   -4.753***   -1.487***   -0.014***   -2.187***   -0.226**   -0.010***   -3.743***   -0.438*** 

    (0.09)   (0.00)   (0.21)   (0.08)   (0.00)   (0.19)   (0.08)   (0.00)   (0.24)   (0.02) 

Expulsion   -3.228*   -0.018**   -2.785   -3.921**   -0.011   -4.351   -0.855   0.010   -0.601   -0.145 

    (1.44)   (0.01)   (3.26)   (1.30)   (0.01)   (2.92)   (1.28)   (0.01)   (3.76)   (0.24) 

School transfer count   -5.221***   -0.016***   -11.685***   -3.846***   -0.013***   -6.818***   -1.995***   -0.009***   -7.563***   -0.214*** 

    (0.12)   (0.00)   (0.28)   (0.11)   (0.00)   (0.25)   (0.10)   (0.00)   (0.30)   (0.01) 

Percentage of internal credits   -1.492***   -0.005***   -3.429***   -1.513***   -0.006***   -3.983***   -1.323***   -0.005***   -2.821***   -0.098*** 

    (0.00)   (0.00)   (0.01)   (0.00)   (0.00)   (0.01)   (0.00)   (0.00)   (0.01)   (0.00) 

Access to heat at home   -5.982***   -0.022***   -13.962***   -4.208***   -0.020***   -6.702***   -2.949***   -0.018***   -7.990***   -0.469*** 

    (0.25)   (0.00)   (0.57)   (0.22)   (0.00)   (0.50)   (0.20)   (0.00)   (0.60)   (0.02) 

Access to the internet at home   1.112***   0.009***   2.903***   1.057***   0.009***   -0.140   -0.122   0.006***   2.010***   0.218*** 

    (0.20)   (0.00)   (0.46)   (0.18)   (0.00)   (0.41)   (0.17)   (0.00)   (0.50)   (0.02) 

Parent’s homeownership   1.158***   0.006***   2.488***   1.031***   0.004***   1.374***   0.312**   0.003**   2.439***   0.081*** 

    (0.15)   (0.00)   (0.34)   (0.13)   (0.00)   (0.30)   (0.12)   (0.00)   (0.35)   (0.01) 

Parents’ divorce status   -3.868***   -0.010***   -6.670***   -2.579***   -0.009***   -3.709***   -1.497***   -0.004**   -2.772***   -0.085*** 

    (0.22)   (0.00)   (0.50)   (0.20)   (0.00)   (0.44)   (0.18)   (0.00)   (0.52)   (0.02) 

Mother’s education   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000 

    (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.) 

High school certificate   5.552***   0.025***   11.434***   3.759***   0.022***   5.140***   1.500***   0.016***   7.048***   0.238*** 
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    (0.19)   (0.00)   (0.43)   (0.17)   (0.00)   (0.38)   (0.16)   (0.00)   (0.46)   (0.02) 

Diploma   12.266***   0.048***   22.737***   8.886***   0.043***   10.472***   3.973***   0.033***   13.277***   0.419*** 

    (0.28)   (0.00)   (0.63)   (0.25)   (0.00)   (0.56)   (0.22)   (0.00)   (0.66)   (0.03) 

Bachelor’s degree   17.676***   0.064***   27.477***   13.450***   0.060***   11.479***   6.706***   0.046***   17.886***   0.485*** 

    (0.27)   (0.00)   (0.62)   (0.25)   (0.00)   (0.56)   (0.22)   (0.00)   (0.65)   (0.03) 

Postgraduate (master’s/PhD) 
degree   23.433***   0.081***   37.167***   18.215***   0.073***   16.495***   10.030***   0.062***   24.956***   0.576*** 

    (0.38)   (0.00)   (0.87)   (0.35)   (0.00)   (0.79)   (0.30)   (0.00)   (0.90)   (0.04) 

Father’s education   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000 

    (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.)   (.) 

High school certificate   5.845***   0.023***   11.256***   4.190***   0.021***   4.833***   1.728***   0.017***   7.310***   0.263*** 

    (0.19)   (0.00)   (0.44)   (0.17)   (0.00)   (0.39)   (0.16)   (0.00)   (0.46)   (0.02) 

Diploma   12.900***   0.047***   22.429***   9.376***   0.043***   9.388***   3.972***   0.032***   13.476***   0.365*** 

    (0.31)   (0.00)   (0.70)   (0.28)   (0.00)   (0.62)   (0.24)   (0.00)   (0.72)   (0.03) 

Bachelor’s degree   24.045***   0.078***   37.604***   18.909***   0.071***   15.831***   10.107***   0.056***   23.749***   0.547*** 

    (0.31)   (0.00)   (0.69)   (0.28)   (0.00)   (0.63)   (0.24)   (0.00)   (0.72)   (0.03) 

Postgraduate (master’s/PhD) 
degree   27.409***   0.087***   42.504***   21.906***   0.081***   18.474***   13.195***   0.064***   29.599***   0.578*** 

    (0.40)   (0.00)   (0.90)   (0.36)   (0.00)   (0.82)   (0.31)   (0.00)   (0.92)   (0.04) 

Mother’s ln income   -0.373***   -0.002***   -0.641***   -0.228***   -0.001***   -0.338***   -0.156***   -0.001***   -0.557***   -0.009*** 

    (0.02)   (0.00)   (0.05)   (0.02)   (0.00)   (0.04)   (0.02)   (0.00)   (0.05)   (0.00) 

Father’s ln income   -0.258***   -0.001***   -0.470***   -0.141***   -0.001***   -0.140***   -0.100***   -0.001***   -0.258***   -0.010*** 

    (0.02)   (0.00)   (0.04)   (0.02)   (0.00)   (0.04)   (0.02)   (0.00)   (0.05)   (0.00) 

Mother’s benefit history (weeks)   -0.008***   -0.000***   -0.016***   -0.007***   -0.000***   -0.009***   -0.002***   -0.000***   -0.014***   -0.001*** 

    (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00) 

Father’s benefit history (weeks)   -0.005***   -0.000***   -0.011***   -0.004***   -0.000***   -0.009***   -0.002***   -0.000***   -0.013***   -0.000*** 

    (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00) 

Mother’s offence history (number)   0.001   0.000   0.004   0.002   0.000   0.002   0.001   0.000   0.002   0.000 

    (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00) 

Father’s offence history (number)   0.003***   0.000***   0.005**   0.002**   0.000*   0.002   0.001   0.000   0.004*   0.000 

    (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00)   (0.00) 

Mother’s prison (dummy)   1.603***   0.004*   3.511***   0.853*   0.006**   1.263   0.964**   0.006   0.871   -0.139* 

    (0.43)   (0.00)   (0.96)   (0.38)   (0.00)   (0.86)   (0.37)   (0.00)   (1.10)   (0.06) 

Father’s prison (dummy)   -2.209***   -0.010***   -2.566***   -2.066***   -0.010***   -1.048   -0.332   -0.008***   -3.331***   -0.119*** 

    (0.32)   (0.00)   (0.73)   (0.29)   (0.00)   (0.65)   (0.27)   (0.00)   (0.81)   (0.04) 

Constant 36.102*** 167.043*** 0.348*** 0.804*** 122.186*** 452.918*** 20.380*** 165.557*** 0.346*** 0.886*** 102.855*** 475.554*** 10.652*** 138.501*** 0.371*** 0.809*** 96.988*** 348.829*** -2.330*** 4.874*** 

  (3.09) (2.54) (0.01) (0.01) (8.66) (5.76) (2.79) (2.33) (0.01) (0.01) (7.49) (5.26) (2.33) (2.34) (0.02) (0.02) (7.82) (6.92) (0.21) (0.41) 

𝑅2 0.212 0.524 0.180 0.498 0.121 0.629 0.177 0.554 0.147 0.428 0.114 0.637 0.112 0.586 0.119 0.392 0.123 0.496     

N 384648 345861 367557 333537 362028 347280 384651 313851 308457 269574 323859 315684 384651 277746 215793 204450 289671 279363 398010 279054 

Model ols ols ols ols ols ols ols ols ols ols ols ols ols ols ols ols ols ols logit logit 

Note: Standard error in parentheses * 𝑝 < 0.1, ** 𝑝 < 0.05, *** 𝑝 < 0.01. 
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Table A-9: School counts by decile and performance categories – WRPI score 

WRPI score NCEA level 1 unadjusted 

Performance 
Decile 

1–2 3–4 5–6 7–8 9–10 

Low 63 24 9 s 12 

Average 33 63 78 42 15 

High s s 9 42 60 

WRPI score NCEA level 1 adjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 21 27 27 21 18 

Average 66 54 57 33 24 

High 12 12 12 36 51 

WRPI score NCEA level 2 unadjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 60 24 12 s 12 

Average 36 57 75 45 18 

High s 6 9 39 60 

WRPI score NCEA level 2 adjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 21 33 27 15 15 

Average 63 48 57 45 21 

High 15 12 15 30 54 

WRPI score NCEA level 3 unadjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 51 27 15 6 12 

Average 39 54 78 48 18 

High 6 9 6 33 63 

WRPI score NCEA level 3 adjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 24 30 30 15 21 

Average 51 45 54 48 33 

High 27 18 15 27 39 
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Table A-10: School counts by decile and performance categories – EP score 

 

 

 

  

 

  

Expected percentile NCEA level 1 unadjusted 

Performance 
Decile 

1–2 3–4 5–6 7–8 9–10 

Low 60 36 15 s s 

Average 30 45 81 57 21 

High 9 6 6 30 69 

Expected percentile NCEA level 1 adjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 15 33 36 24 9 

Average 51 42 51 48 42 

High 33 18 12 21 42 

Expected percentile NCEA level 2 unadjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 51 39 21 6 s 

Average 33 42 72 57 24 

High 12 12 6 27 63 

Expected percentile NCEA level 2 adjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 18 33 33 18 12 

Average 39 39 51 60 42 

High 42 18 12 12 36 

Expected percentile NCEA level 3 unadjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 51 36 21 s s 

Average 33 42 72 63 24 

High 15 12 6 24 66 

Expected percentile NCEA level 3 adjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 18 27 36 18 15 

Average 36 39 48 60 42 

High 45 27 15 12 33 
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Table A-11: School counts by decile and performance categories – Weighted NCEA score 

 

 

  

Weighted NCEA score level 1 unadjusted 

Performance 
Decile 

1–2 3–4 5–6 7–8 9–10 

Low 57 24 9 9 12 

Average 36 63 81 42 15 

High 6 6 6 39 63 

Weighted NCEA score level 1 adjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 21 27 24 27 18 

Average 63 51 57 33 27 

High 15 15 18 30 42 

Weighted NCEA score level 2 unadjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 54 24 15 6 12 

Average 39 60 75 45 15 

High s 6 12 36 63 

Weighted NCEA score level 2 adjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 18 27 24 18 30 

Average 57 48 48 45 33 

High 27 18 27 27 27 

Weighted NCEA score level 3 unadjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 54 30 15 6 9 

Average 33 54 78 48 21 

High 9 9 6 36 60 

Weighted NCEA score level 3 adjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 24 24 33 9 21 

Average 39 48 51 54 33 

High 33 18 18 24 33 
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Table A-12: School counts by decile and performance categories – UE  

 

 

University Entrance unadjusted 

Performance 
Decile 

1–2 3–4 5–6 7–8 9–10 

Low 66 30 9 6 6 

Average 24 57 78 57 18 

High 6 6 9 27 66 

University Entrance adjusted 

Performance Decile 
 1–2 3–4 5–6 7–8 9–10 

Low 21 24 15 27 9 

Average 33 39 57 51 51 

High 42 24 12 12 33 
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Robustness tests 

As part of our analysis of secondary school performance, we performed a range of robustness tests.  

The first test evaluated the consistency of our results over time. As part of this test, we restricted 

our analysis to five two-year samples covering 2008–09, 2010–11, 2012–13, 2014–15 and 2016–17. 

The second test evaluated the consistency of our results using a modified model excluding student 

characteristics that could be influenced by the school. In this test, we excluded these student 

behaviour variables: percentage of internal credits, reading recovery, number of suspensions, 

number of stand downs, and number of expulsions. In the literature, most VAMs only control for 

variables outside the control of the school.  

The third test evaluated the consistency of our results using two restricted risky cohorts. The first 

restricted the sample to students with low education parents, while the second restricted the 

sample to Māori and Pasifika students. We classified students with low education parents as risky 

given that parental education was the greatest predictor of success in NCEA, while Māori and 

Pasifika students were classified as risky because of their consistent negative regression coefficients 

and the consistent finding that Māori and Pasifika have on average worse academic outcomes in 

New Zealand.  

These robustness tests classified low education attainment as parents with a total education 

attainment of value 3 or less, where the education attainment rank was: 

1. None 

2. High school certificate 

3. Diploma  

4. Bachelor’s degree 

5. Postgraduate degree  

The fourth test evaluated the consistency of our results using data where students who did not 

attempt NCEA level 2 and 3 (post NCEA level 1) were imputed a value of 0. This robustness test 

evaluated the performance of schools that might be pushing students out of school if they were at 

risk of failing NCEA level 2 and 3. There are conceptual problems with assigning grades of 0 to 

students who drop out given the counterfactual to dropping out is unlikely scoring a 0 grade in 

NCEA. Further work is being undertaken to develop better robustness tests. 

The fifth and final test evaluated the consistency of our results using data restricted to students who 

only attended one school. This was done because our analysis of schools had allocated students to 

the last school they were enrolled in. This could bias schools that were more likely to push students 

to other schools and schools that were more likely to take students from other schools. 

The results from our robustness tests supported our initial findings.  

Future regressions and research  

VAMs around the world commonly evaluate schools on only academic outcomes. However, because 

of the rich datasets available in the IDI, future work by the Initiative will evaluate schools on later life 

outcomes, including progression and completion of tertiary education and progression to benefit 

and or NEET (Not in Employment, Education or Training) status 1, 3 and 5 years after college. 
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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 model – 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 no standardised national testing is performed and results collected in 

primary and intermediate schools in New Zealand, 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 the academic weaknesses 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 model. 

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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69 See the average percentage of variance explained in Table 4.2 in Robert J. Marzano, A New Era of School 
Reform: Going Where the Research Takes Us, Ibid. 46. 
70 See the average percentage of variance explained in Table 6.1 in Robert J. Marzano, A New Era of School 
Reform: Going Where the Research Takes, Ibid. 67. 
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