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Student Perseverance, Openness to Problem Solving, and Teacher Feedback 

This Insights brings together data from PISA 2012, PISA 2015, TIMSS 2015 and NMSSA 2014 to describe how 
student attitudes and learning beliefs and behaviours are important to student achievement1. Encouraging 
our students to feel more comfortable approaching problems and persevere through difficult tasks is likely 
to have positive benefits, including higher achievement. Suggestions are provided for resources that 
describe how teachers may enhance student attitudes, beliefs and behaviours by providing high quality and 
timely feedback to students on their progress.  

Greater perseverance and openness to problem solving are related to higher achievement 
While student aptitude is important, so are approaches to learning and hard work. 
The ability to persevere despite adversity is key, particularly for those students most at risk of 
underachievement.  

PISA 20122 findings show 15-year-old students who report greater perseverance and openness to problem 
solving have higher maths achievement than students who report lower levels. New Zealand had one of the 
strongest links between perseverance and maths achievement, and between openness to problem solving 
and maths achievement3.  

Table 1: Percentage of 15-year-old students who agreed that the following statements on perseverance and 
problem solving describe someone much like me (or *not much like me).  

Perseverance Openness to problem solving 
New 

Zealand 
OECD 

average 
I remain interested in the 
tasks that I start 45% 49% 

I continue working on tasks 
until everything is perfect 41% 44% 

When confronted with a 
problem, I do more than 
what is expected of me 

29% 35% 

When confronted with a 
problem, I give up easily* 59% 56% 

I put off difficult problems* 42% 37% 

New 
Zealand OECD 

I seek explanations for 
things 58% 61% 

I can easily link facts 
together 48% 57% 

I am quick to understand 
things 45% 57% 

I can handle a lot of 
information 42% 53% 

I like to solve complex 
problems 30% 33% 

Using scale indices created from items presented in p.1, the figures below show the levels reported among 
New Zealand students compared to the OECD average (centred at 0). 
In New Zealand, boys, students from advantaged backgrounds (high Economic, Social and Cultural Status 
(ESCS), and Asian students demonstrate greater perseverance and openness to problem solving. Higher 
math and science achievement is also found among these groups in PISA 2012 and 2015.  

1 The first Insights for Teachers (May 2015) was based on PISA 2012 data and looked at student self-belief and confidence and their 
relationship to maths achievement. www.educationcounts.govt.nz/publications/series/insights-for-teachers/insights-for-teachers-
new-zealand-student-self-belief-and-confidence,-and-implications-for-achievement  
2 www.educationcounts.govt.nz/publications/series/PISA/pisa-2012 
3 Differences among students in perseverance account for 9% of the variation in maths achievement in New Zealand vs. 6% on 
average in the OECD. Openness to problem solving accounts for an even greater proportion (17% in New Zealand vs. 12% in the 
OECD3). As a point of comparison, in New Zealand, student socio-economic background accounts for 18% of the variance in maths 
achievement. 

Appendix A  Document 1
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Differences in perseverance Differences in openness to problem solving 

Students who have access to fewer resources are less likely to continue working on difficult tasks, and this 
is particularly so for students in New Zealand.  

Overall, New Zealand 15 year-old students report lower perseverance and openness to problem solving than 
Australia, the United Kingdom, Canada and Singapore. Despite having similar maths achievement to 
Australia and the United Kingdom, New Zealand students are less likely to report being comfortable 
approaching difficult problems. This aligns with higher maths anxiety found among our students4.  

Factors that relate to student perseverance in maths include how useful they think maths is, and beliefs 
about their ability to succeed in maths. 
Valuing maths and science is related to higher achievement 
The Trends in International Mathematics and Science Study (TIMSS)5 asked Year 9 students if they agreed 
with the statements: It is important to do well in mathematics/science, I need to do well in 
mathematics/science to get into the university, polytechnic, or other tertiary education institute of my 
choice, I need to do well in mathematics/science to get the job I want, I need mathematics/science to learn 
other school subjects, and I would like a job that involves using maths/science. Students who strongly value 
maths and science achieved higher (505 and 537 points) than those who do not (458 and 486 points).  

Similar results were found in PISA. PISA 2015 asked students if they agreed with the following statements 
and created an index: making an effort in science is worth it because this will help me in the work I want to 
do later on, what I learn in science is important for me because I need this for what I want to do later on, 
studying science is worthwhile for me because what I learn will improve my career prospects, and many 
things I learn in science will help me to get a job. The score point difference between students in the top and 
bottom quarter of the index was 42. In 2012, students who value maths more and see it as useful 
outperform students who value maths less by an average of 45 points. This difference is more than the 
average gain for one extra year of learning (35 points). 

Student beliefs about their ability to succeed in maths matter for achievement 
PISA also asked students questions regarding perceived control of success in maths. The overwhelming 
majority of New Zealand students agree that their maths achievement depends on individual effort. 95 
percent agreed or strongly agreed that if they put in enough effort, they can succeed in maths. Across OECD 
countries on average, students who strongly agree that they can succeed in maths if they put in enough 
effort achieve higher6.  

4 See PISA 2012 Series on Learners Volume II for more detailed analyses on maths anxiety www.xxx 
5 www.educationcounts.govt.nz/publications/series/2571/114981. Achievement among Year 5 and Year 9 students is covered in this 
report. 
6 Interestingly, the association between perceived control of success and maths achievement is stronger for students 
who achieve higher maths scores than for students who achieve lower maths scores. One possible explanation is that 
students who achieve higher grades are able to frequently see that their effort leads to desired outcomes. 
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Student beliefs about learning and perceptions of intelligence as fixed or malleable were measured in the 
National Monitoring Study of Student Achievement (NMSSA)7. For Year 8 students in 2013, believing that 
they have some control over their learning outcomes is associated with higher maths achievement. On 
average, students who agreed that maths achievement depends on their effort scored higher (118 points) 
than students who disagreed (107 points). Students who agreed that maths achievement is fixed scored 
lower (103 points) than students who thought achievement can be changed (118 points). 

Students were asked what factors are most important when it comes to learning maths, including a good 
teacher, how clever you are, a home and family that supports you and finally working hard at your learning. 
Most Year 8 students thought working hard is most important (71 percent). 17% of Māori students and 
16% of Pasifika students said a home and family that supports you is the most important factor, compared to 
13% of New Zealand European students and 9% of Asian students. 
 
Implications – enhancing achievement by developing perseverance and a positive 
orientation to learning 

The way that students approach learning makes a difference to achievement. Student perseverance, and 
models of perseverance at school and at home, matter. If students think that their ability is fixed they won’t 
believe that trying harder and persevering will lead to better results at school.  

Goodwin and Miller (2012) suggest that the principles of immediate and detailed feedback that young 
people experience when they play video games be used in our classrooms8. Players persevere through 
obstacles and find it rewarding as they progress through levels. Although the entertainment factor found in 
games is absent from most classrooms, teacher feedback has the potential to be an equally powerful 
motivator for student achievement. The Ministry of Education provides a valuable online resource on 
interactive learning logs9 which help teachers to set effective goals and give appropriate and high quality 
feedback to students, improving motivation and achievement for both low and high achieving students. 

Findings from PISA 2012 show that teachers’ use of tasks that take students more time to complete, and 
helping students to learn from mistakes, cognitive activation strategies, are associated with greater 
perseverance10. Students who had high levels of perseverance and openness to problem solving also 
reported particular teaching practices in their classroom e.g. their maths teacher uses teacher-directed 
instruction (setting clear learning goals) and formative assessment.  

The New Zealand Curriculum, through its principles, values and key competencies, looks at developing a 
positive orientation to learning and providing students with the tools to learn. The curriculum encourages 
students to value excellence (aiming high and persevering in the face of difficulties), and innovation, inquiry 
and curiosity11 (thinking critically, creatively and reflectively, being open to problem solving). Of the five key 
competencies in the New Zealand Curriculum, thinking and managing self are particularly relevant to this 
Insights12. Of the 8 principles which embody beliefs about what is important in school curriculum, there is 
the principle of learning to learn. The New Zealand Curriculum provides resources to help schools explore 
this in more detail13.  
 
August 2017 
 

 
Evidence, Data and Knowledge,  

 
7 www.educationcounts.govt.nz/publications/series/nmssa. Achievement among Year 4 and Year 8 students is covered in this report. 
 
8 www.ascd.org/publications/educational-leadership/sept12/vol70/num01/Good-Feedback-Is-Targeted,-Specific,-Timely.aspx 
9 www.educationcounts.govt.nz/__data/assets/pdf_file/0010/109738/BES-Exemplar-5-web.pdf 
10 http://www.oecd.org/mwg-internal/de5fs23hu73ds/progress?id=_RJMkKHrs1LuqyFhUgGueZn8rDUK-TVfK1bzFShVN_g,  
11 http://nzcurriculum.tki.org.nz/Curriculum-resources/NZC-resource-bank 
12 http://nzcurriculum.tki.org.nz/The-New-Zealand-Curriculum/Key-competencies  
13 http://nzcurriculum.tki.org.nz/Curriculum-resources/NZC-Updates/Issue-21-May-2012  

9(2)(a)
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Ministry of Education 
 
For a more comprehensive look at learner factors and how they impact achievement, see the PISA 2012 Series on 
Learners: www.educationcounts.govt.nz/xxx 
 
For more detail on the studies cited in this Insights, see www.educationcounts.govt.nz/xxx 
 
For more information on this report, please contact research.info@education.govt.nz 
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Students’ sense of belonging at 
school, 2000 to 2015 
EMA Evidence Paper | PISA 
Author: Adam Jang-Jones 

1 https://dpmc.govt.nz/sites/default/files/2018-11/appendix-b-proposed-outcomes-framework.pdf 
2 Programme for International Student Assessment and Trends in International Mathematics and Science Study. 

What this paper is about… 

This paper explores changes in New Zealand 15-year-olds’ sense of belonging at school and how this 
has changed since 2000, nationally and by gender and ethnic grouping. It also analyses how sense of 
belonging relates to factors such as student and school characteristics and classroom factors. 

The findings presented here will be of interest to those interested in student wellbeing, students’ 
relationships at school and interventions to improve these.  

KEY WORDS: belonging, school relationships, engagement, PISA. 

Key findings… 

 Sense of belonging was high and stable between 2000 and 2009, but fell between 2009 and
2015.

 Compared with boys, girls on average report a marginally lower sense of belonging on most
questions relating to sense of belonging.

 Controlling for student and school factors, higher exposure to bullying and higher schoolwork-
related anxiety are the two factors with the strongest link to poorer sense of belonging. The one
factor most strongly linked to a higher sense of belonging is a disposition towards valuing
relationships.

 A rise in exposure to bullying may potentially have influenced this decline.

The context… 

The government’s draft Child and Youth Wellbeing Strategy1 as well as student voice research 
conducted by Oranga Tamariki highlights the importance to children of feeling a sense of community at 
school and building positive relationships with peers. These relationships form the heart of the concept 
of ‘sense of belonging’ as measured by the international large-scale research studies, PISA  and 
TIMSS2. 
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Results 
From 2000 to 2009, a very high and stable proportion of 15-year-old students in New Zealand felt positive 
about their relationships and belonging at school. However, since 2009 this has fallen (Figure 1). In particular 
there has been a doubling from 2000 to 2015 in students reporting they feel ‘like an outsider’ or ‘awkward and 
out of place’ at school and who feel they don’t ‘make friends easily’ and don’t ‘belong’ at school.  

Figure 1: Proportion of students who agree with the following belonging-related statements. 
Dark grey bars show the proportion agreeing or strongly agreeing with each statement. Light grey bars show the proportion 
strongly disagreeing. (The gap between the dark grey and light grey bars is the proportion disagreeing.) 
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For most of 2000-2009, the proportion of students feeling positive about their relationships at school hovered 
around the 90% mark. In 2015, this is now around the 80% mark. Relatedly, since 2009 there has been a 
notable decline in students who strongly disagree they feel like an outsider, awkward or lonely (Figure 1).  

However, indicators of students’ sense of feeling more broadly ‘safe’ at school and of their relationships with 
their teachers appear stable (Figure 2), emphasising that ‘sense of belonging’ is primarily an indicator of 
relationships with other students. 

Figure 2: Proportion of students agreeing with the following statements. 
Dark grey bars show the proportion agreeing or strongly agreeing with each statement. Light grey bars show the proportion 
strongly disagreeing. (The gap between the dark grey and light grey bars is the proportion disagreeing.) 

Among younger school-age children, at Years 5 and 9, the indicators of safety and belonging at school 
appear to have been broadly stable over the period that these have been asked in TIMSS (Figure 3). The 
PISA 2012 cohort roughly aligns with the TIMSS Year 9 cohort from 2010 and Year 5 cohort from 2006; most 
of the PISA 2015 cohort were in Year 9 in 2013, one year before the TIMSS Year 9 cohort from 2014, and 
were in Year 5 in 2009, two years before the TIMSS Year 5 cohort from 2011. Despite seeing a notable fall 
among 15-year-olds in measures of belonging between the 2012 and 2015 cohorts, looking at these 
approximations of their younger age levels there appears to have been little change between the two cohorts. 

Figure 3: Proportion of students in Years 5 and 9 agreeing with the following statements.3 

The short time period and few belonging questions asked in TIMSS proscribe any clear-cut conclusions, but 
suggest sense of belonging may be dropping most among students around Year 10 or Year 11, nearing the 
end of compulsory schooling. 

3 The main New Zealand data collections for TIMSS 2010/11 happened in 2010 for Year 9 and 2011 for Year 5. 
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Among 15-year-olds, although the overall trend has been similar for everyone, on average, there are 
variations in trends between demographic groups (Figures 4 and 5). Among boys, on average, and among 
students from a Pacific background, sense of belonging appears to be on a slow but consistent long term 
slide since 2003, though ‘other students seem to like me’ has remained relatively stable. Across all groups 
‘other students seem to like me’ has seen relatively little change. 

Among girls, sense of belonging on all questions was fairly stable until a fall in 2012 and then a further fall in 
2015. Compared with the other demographic groups, girls on average report a marginally lower sense of 
belonging on most of these questions. Similar to the pattern seen among girls, Māori students and Pākehā 
students also reported fairly stable sense of belonging until falls in 2012 and 2015. Among Asian students, the 
average sense of belonging rose slightly between 2000 and 2006, then fell slightly between 2009 and 2015, 
though their feeling that ‘other students seem to like me’ has remained stable.  

Figure 4: Negative sense of belonging measures, by gender and ethnic grouping (with stylised trend) 
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Figure 5: Positive sense of belonging measures, by gender and ethnic grouping 
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The OECD’s international analysis of these questions also combines each student’s responses to these six 
individual items into a single index of sense of belonging. This index allows us to examine students’ overall 
sense of belonging at school in a broader sense across all these six elements they were asked about, and to 
more easily draw international comparisons.  

The OECD’s analysis found that students’ sense of belonging weakened on average between 2003 and 2015, 
but to a lesser extent than it has in New Zealand (eg, in 2015, 7% fewer OECD-wide students didn’t feel 
lonely at school, compared to 10% fewer in New Zealand, and 10% fewer OECD-wide students didn’t feel like 
an outsider at school, compared to 14% fewer in New Zealand).  

In 2015, New Zealand was well above the OECD average for students feeling like ‘other students seem to like 
me’ (88% agreeing, compared to the OECD average of 82%). New Zealand students on average were 
equally likely as their peers across the OECD to feel they ‘make friends easily at school’ and feel like they 
‘belong at school’. However, they were slightly below average for disagreeing with the three negatively-
worded statements, especially for feeling like ‘an outsider (or left out of things) at school’ (78% disagreeing, 
compared to the OECD average of 83%). 

Figure X: International averages on the PISA index of sense of belonging 
New Zealand and other majority English-speaking countries are shown in blue. 

A linear regression analysis can show how well an index variable can explain the difference in PISA scores 
among students in New Zealand. For instance, the PISA index of economic, social and cultural status 
explains 14% of the variance in our students’ PISA science scores in 2015. By comparison, the index of 
sense of belonging explains effectively zero. This implies that, on average in New Zealand, sense of 
belonging is unrelated, or at least not directly related, to students’ achievement. 

However, students who report feeling ‘like an outsider’ at school is related to academic outcomes. In New 
Zealand ‘outsider’ students achieved science scores 17 PISA score points lower than their ‘non-outsider’ 
peers, on average, after accounting for students’ and schools’ socioeconomic profile (OECD, 2017b). What 
isn’t clear is the direction of this relationship: whether being an ‘outsider’ makes a student less likely to put in 
the effort to get good grades or whether poorer-performing students are more often excluded by their peers. 
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To try to understand the likely causes behind students’ declining sense of belonging, characteristics of 
students, schools and teaching practices were identified that are significantly related to a sense of belonging 
at school (Table 1). We used statistical regression techniques (linear and logistic) to isolate the unique effect 
of each characteristic. The results in the ‘index’ column are presented as effect sizes4, which are standardised 
measures of impact and can be easily compared to other studies. The results for the individual items asked 
(columns ‘outsider’ to ‘like me’) are odds ratios5, relating to the likelihood of agreeing (or strongly agreeing) to 
these statements.  

Table 1: Effect sizes and odds ratios of various factors on reported sense of belonging at school. 
Numbers in darker font indicate statistically significant results at the .05 level.  

Students' characteristics  INDEX outsider awkward lonely friends belong like me 

 Science score (30 points)6 -0.01 0.97 1.00 1.03 0.95 1.06 1.05 

 Female -0.09 1.34 1.39 1.73 0.82 0.78 0.85 

 Māori 0.03 1.15 0.96 0.81 1.30 0.91 1.05 

 Pacific 0.08 0.74 1.09 0.77 1.03 1.47 1.24 

 Asian -0.04 1.09 0.98 1.14 0.78 1.22 0.81 

 Other ethnic grouping 0.05 1.12 1.26 0.70 0.75 0.43 1.01 

Students' economic, social and cultural status        

 Parents' highest level of education 0.01 0.96 1.01 0.99 1.06 1.01 0.99 

 Parents' highest occupation status 0.00 1.00 1.00 1.00 1.00 1.01 1.00 

 Home possessions (family wealth)7 0.07 0.95 0.93 0.98 1.25 1.09 1.11 

Students' dispositions and wellbeing        

 Instrumental motivation to learn (science) 0.04 1.02 0.99 0.95 1.04 1.20 1.19 

 ICT use outside school for leisure 0.01 1.01 1.03 1.05 1.14 1.04 1.02 

 Enjoys cooperation  0.07 1.12 1.01 1.07 1.07 1.16 0.95 

 Values relationships (perspective taking) 0.15 0.71 0.68 0.67 1.48 1.30 1.49 

 Schoolwork-related anxiety  -0.18 1.59 1.69 1.58 0.70 0.74 0.75 

 Exposure to bullying behaviours  -0.23 2.17 1.88 1.92 0.61 0.65 0.57 

School characteristics        

 Low decile (1-3) 0.00 1.09 1.09 0.94 0.71 1.29 0.98 

 High decile (8-10) -0.06 1.20 1.27 1.22 0.91 0.91 1.16 

 Secondary urban area -0.02 1.47 1.21 1.35 1.05 0.92 1.19 

 Minor urban area -0.01 1.05 1.21 1.41 0.75 1.36 0.67 

 Rural area -0.04 1.25 0.84 0.86 0.79 1.64 0.71 

Classroom factors (in science)        

 Teacher-directed instruction  0.02 0.99 1.03 0.93 1.02 1.05 1.16 

 Teacher adaptation of instruction  0.03 0.91 0.94 1.03 0.85 1.05 0.94 

 Teacher support 0.02 0.96 1.04 0.89 1.13 1.12 1.03 

 Disciplinary climate in class  -0.01 0.99 0.90 0.97 0.92 1.06 0.96 

 

                                                           
4 As effect on the index. The index has an OECD average of 0 and a standard deviation of 1. 
5 For instance, a 2.0 ratio indicates that an average student in this row is twice as likely to agree to the belonging 
statement; a 0.5 ratio indicates that an average student in this row is half as likely to agree to the statement. 
6 30 score points has been chosen as this is approximately equivalent to one year of schooling in PISA 2015. 
7 A summary index of all household/possession items that students are asked about, used as a proxy for family wealth. 
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The two factors with the strongest link to lower sense of belonging are exposure to bullying and schoolwork-
related anxiety. Students who experience more bullying-related behaviour are about twice as likely to agree 
with the negative statements and disagree with the positive ones.  

Seemingly a protective factor, controlling for the other student and school factors, the one factor most strongly 
linked to higher sense of belonging is a disposition towards valuing relationships, the ability to relate and 
converse with others. The questions asked to measure this construct make it reasonable to also label this 
construct as ‘perspective taking’. 

These three factors (bullying, anxiety and valuing relationships) show the strongest relationships with sense 
of belonging (even at the .01 statistical confidence level) and also the largest effect sizes of all the factors in 
this model. The strength of these relationships also holds true at the item level, across all six of the individual 
statements to which students were asked if they agreed or disagreed.  

Girls, on average, report slightly lower sense of belonging than boys. This is especially true of the negatively 
worded questions (feeling like an outsider, awkward or out of place, and lonely), and girls are also less likely 
than boys to feel like ‘I belong at school’. 

There is little difference at the national level between different ethnic groupings (controlling for student and 
school factors), though Māori students report more that they make friends easily and Pacific students report 
more that they feel like ‘I belong at school’ and have a stronger general sense of belonging overall.  

Some indicators related to students’ family environment are related to belonging: more students with higher 
educated parents feel they belong at school, whereas students from wealthier home environments report they 
make friends easily and have a stronger general sense of belonging overall. Similarly, students with higher 
instrumental motivation8 also reported a higher general sense of belonging at school overall, and with higher 
feeling of ‘I belong at school’ as well as a sense that ‘other students seem to like me’.  

Being in high decile school is, on average, weakly related to a lower overall sense of belonging, though this is 
not linked to any particular belonging question asked of the students. Being in a school in a minor urban area9 
is, on average, related to a slightly lower sense of being liked by other students, less making friends and 
higher loneliness.  

At the classroom level, the only noteworthy relationships are that between better disciplinary climate (ie, 
quieter, more focussed classrooms) and lower likelihood of feeling awkward and out of place, and the 
relationship between lower likelihood of making friends easily and higher teacher adaptation of instruction.  

Interestingly, despite previous analysis of PISA data finding that students who use digital devices very 
frequently (‘extreme users’) have lower achievement (Ministry of Education, 2017), this analysis finds no link 
between higher use of ICT outside of school and sense of belonging at school. Nor is there much connection 
between sense of belonging and classroom factors (in science, though a plausible proxy for schoolwide 
practices), after controlling for the student and school factors in this model. 

 

  

                                                           
8 Being motivated by a practical or pragmatic reason, such as getting a desired job or improving career prospects.   
9 Defined as a town with more than 3 000 but less than 15 000 people, as reported by the school principal. 
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Discussion section  
 

How important is sense of belonging? 

At its heart, sense of belonging is about positive relationships. Although it is clearly a worrying trend that this 
data shows fewer 15-year-olds are experiencing positive relationships at school, about 80% or four in every 
five 15-year-olds currently enjoy a positive sense of belonging at school. However, the reverse of this is that 
one in five don’t, or about five students in a class of 25, on average. 

As it is 15-year-olds who are selected to take part in PISA, it is valuable to note that, even more so than 
younger children, teenagers pursue strong social ties; they value acceptance and care and support from 
others. Teenagers who feel close to others at school, who feel part of the school community, are more likely 
to have the support networks to get them through school and life challenges they face, thereby staying more 
motivated in school and performing better academically” (OECD, 2017b). Those with poor relationships in 
schools are somewhat more at risk of poorer educational outcomes and lack of quality employment. 

What explains the decline in belonging among 15-year-olds?  

What best explains the decline from 2009 to 2015? Among the PISA 2015 variables, the three factors with the 
strongest relationship to belonging are bullying, anxiety and valuing relationships (perspective taking). 
However, the directions of these relationships is unclear. For instance, it is unclear to what extent bullying 
itself contributes to students having a lowered sense of belonging at school; or, conversely, to what extent a 
relationship-poor school environment provides fertile ground for bullying tendencies to emerge (Amass, 
2018)? Bullying at school may discourage students from socialising with other students and result in them 
feeling isolated and withdrawn.  

Moreover, it is unclear whether some external factor or factors in the education system or wider society may 
be the impetus for the changes in belonging, and also underpin changes in the indicators in rates of bullying, 
anxiety and valuing relationships. For instance, in some direct or indirect way did the introduction in April 2010 
of Excellence and Merit endorsements for NCEA have an impact on student social skills and school climate? 
Or is an increasing emphasis in schools of students’ differences between diverse students distracting from all 
the things they have in common? Or is the rising use of social media having an impact on students’ 
relationships? There is currently a dearth of evidence to point to causal factors. 

15-year-olds in 2015 experienced higher bullying when they were in Year 9 

As sense of belonging and exposure to bullying are linked, could the decline in sense of belonging be linked 
to an increase in bullying? Although PISA asked about bullying in 2015, it was the first time it had done so. 
Therefore, it is not currently possible to examine changes in bullying rates from PISA data. However, another 
comparative education research programme, the Trends in International Mathematics and Science Study 
(TIMSS) has asked bullying-related questions to Year 5 and Year 9 students for over a decade. Both PISA 
and TIMSS results show a strong connection between students’ sense of belonging in school and their 
experiences of bullying at school, regardless of their age (Ministry of Education, 2017).  

We can match up the PISA cohorts with approximate pseudo-cohorts from TIMSS Year 9 to see if there have 
been changes in bullying rates that might explain the decline in belonging. The cohort that were 15 years old 
(mostly Year 11) at the time of PISA 2015 were in Year 9 in 2013 (one year before the 2014 cohort of TIMSS) 
and the cohort mostly in Year 11 in PISA 2012 were in Year 9 during the 2010 cycle of TIMSS. In Year 9 
exposure to some of these bullying behaviours rose slightly between 2010 and 2014 (Figure 5). Without 
intervention among this more recent cohort to reduce these behaviours, as the cohort passed from Year 9 into 
Year 11 so would their higher bullying rates.  
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Figure 5: Exposure to bullying behaviours once a month or more in Year 9. 

Source: TIMSS international database almanacs, 2010 and 2014. 

15-year-olds in 2015 may have experienced higher school-related anxiety

School anxiety is comparatively high in New Zealand, and has also been linked to high motivation to achieve 
(Ministry of Education, 2017). According to the OECD (2017a), one of the main sources of anxiety among 
school-age children is pressure to achieve good grades. Some degree of pressure or expectation to succeed 
is of course a normal and necessary driver of effort and therefore performance; however, high levels of 
anxiety can inhibit performance. It is unclear whether there is any link between school anxiety and more 
generalised anxiety. 

Lower schoolwork-related anxiety and higher sense of belonging are linked. However, the direction or casual 
mechanisms being this link are far from clear. It seems plausible that lacking relationships, or relationship 
skills, exacerbates school anxiety; however, schoolwork anxiety might also lead students to feel worse about 
their school relationships and belonging. Anxiety can be reduced by students enjoying supportive 
relationships with school staff and by the way teachers talk about upcoming tests (OECD, 2017a). In other 
words, anxiety is protected against by strong relationships. 

The PISA data finds that differences in exposure to bullying alone explain a small but not insignificant 4% of 
variance in reported school-related anxiety, controlling for students’ socioeconomic background. That is, a 
small percentage of students’ anxiety at school can be attributed to being bullied. 

2015 was also the first time that PISA asked questions to assess student’s school- and test-related anxiety, 
therefore there is no trend data. However, in 2012 and 2003, PISA cycles when mathematics were the main 
domain of assessment, students were asked about their mathematics-related anxiety. This gives us a rough 
proxy for changes in students’ anxiety levels at school.  

Figure 7 shows that between 2003 and 2012, New Zealand students’ mathematics-related anxiety rose to a 
higher extent than their counterparts in other OECD countries. If there is a direct link, it is unclear whether an 
increase in school anxiety be contributing to the decline in sense of belonging, or whether it is more likely that 
poorer peer relationships are contributing to elevated levels of anxiety. 

TIMSS also asked Year 9 students questions to gauge their anxiety (towards mathematics) and, in line with 
the PISA findings, appears to show that anxiety may have risen somewhat from 2010 to 2014, though a 
change in the wording of the question muddies comparisons. In 2010, 34% of Year 9 students agreed (a little 
or a lot) that ‘mathematics makes me confused and nervous’. By 2014 this had risen to 38% agreeing 
‘mathematics makes me nervous’ and about half of Year 9 students (52%) agreed ‘mathematics makes me 
confused’. 
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Figure 7: Changes between 2003 and 2012 in 15-year-olds’ anxiety towards mathematics. 

 
 
 

Source: OECD (2013). Note: Darker tones represent statistically significant changes. 
 

Recommendations: What can be done? 

Recommendations should address root causes, but based on the data presented here it is not possible to 
clearly identify any. This analysis has however highlighted that some amount of school-related anxiety is 
linked to bullying, and that both bullying and anxiety are linked in some way to poorer belonging. A plausible 
line could be drawn from higher bullying and (possibly) anxiety experienced by the PISA 2015 cohort when 
they were in Year 9 to a lower sense of belonging by the time they reached age 15. There are likely also 
many other variables involved, several crucial pieces missing from the picture presented here. 

Moreover, perceived teacher support is linked to higher belonging. Students in New Zealand who felt that 
their teacher is willing to provide help were twice as likely to feel they belong (OECD, 2017b). Similarly, 
schoolwork-related anxiety too is protected against by strong teacher-student relationships (OECD, 2017a). 
Therefore stronger actions on bullying and a focus on teacher-student relationships would likely go some way 
to addressing the decline in belonging. 

Its link with students ‘valuing relationships’ suggests that a focus on improving relationships between students 
should also be a focus. Such a focus may also have knock-on effects for reducing bullying in schools (where 
a relationship-poor school environment is currently providing fertile ground for bullying tendencies to emerge) 
and for protecting against high levels of schoolwork-related anxiety. 

This is not to imply that schools should focus on teaching social skills more; there is no evidence here that the 
root cause is a decline in social skills. Nor is there an evidence that any such decline has occurred. Indeed, 
having teachers focus on teaching social skills could risk goal displacement, whereby teachers take their eyes 
off the ball of teaching students.  

All this analysis is able to do at present is identify this trend and which groups it is affecting, and highlight the 
importance to teenaged students of positive relationships with their peers. 
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Method and source of data  
PISA is a three-yearly education research programme run under the auspices of the OECD. 15-year-old10 
students complete a competency assessment covering scientific, mathematical and reading literacy, along 
with a questionnaire about their background, experiences, attitudes and opinions. This paper draws primarily 
on the questionnaire data. In PISA 2015, a representative sample of 4,520 15-year-old students from 183 
New Zealand schools took part, with over half a million students participating internationally. 

TIMSS is a four-yearly education research programme organised by the IEA (International Association for the 
Evaluation of Educational Achievement). TIMSS evaluates Year 5 and Year 9 student achievement in science 
and mathematics, and also gathers background information from students via a questionnaire containing 
questions about their background, experiences and opinions related to school, maths and science. 

New Zealand is a member country of both the OECD and the IEA and has contributed to the development of 
PISA and TIMSS since their inception. 

For further data and information on PISA, please visit educationcounts.govt.nz/topics/research/pisa 

And for TIMSS, please visit educationcounts.govt.nz/topics/research/timss 
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10 PISA tests students aged between 15 years and 3 months and 16 years and 2 months, or ’15-year-olds’ for short. 

For further information, questions or discussion around additional analysis and potential topics 
for an EMA Evidence Paper please contact info.EMA@education.govt.nz.   
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Students from an Asian 
background1: factors that affect 
their performance at school2.
EMA Evidence Paper | PISA 
Author: Adam Jang-Jones 

This paper explores what PISA data can tell us about Asian 15-year-olds in New Zealand. It outlines 
their backgrounds, educational performance and home environment. It also details Asians’ habits and 
attitudes, highlighting differences with non-Asian students. Finally, it weighs factors which contribute 
to Asians’ performance, seeking to uncover insights for teachers and classmates of Asian students.  

KEY WORDS: Asian, culture, student, achievement, PISA. 

 While many factors distinguish Asian students in New Zealand and non-Asian students, most
disappear when other factors are controlled for, especially student and school socioeconomic
background.

 Over and above socioeconomic differences, factors strongly explaining high performance among
Asian students are: positive attendance habits, a notable competitive streak, and good listening skills.

An increasing proportion of the New Zealand population, and of the student body, is made up of 
individuals who trace their background to part of Asia. It is therefore imperative to understand clearly 
how Asian students in New Zealand are performing in school, what factors underlie that performance 
and whether Asian students differ in any important regards from students of non-Asian backgrounds. 

Moreover, with Asia’s steady growth in economic, technological, cultural and diplomatic influence over 
the past decades, New Zealand has launched initiatives towards raising the ‘Asia readiness’ of its 
graduates, entrepreneurs and businesses. Therefore, this paper also seeks to contribute to this wider 
awareness of Asian peoples in New Zealand. 

11 Students were asked ‘Which ethnic group(s) do you belong to?’ Ethnicity is generally understood to be any mix of 
ancestral origins, upbringing and/or language use – in short, cultural background.  
2 The Programme for International Student Assessment is a 3-yearly research programme overseen by the Organisation 
for Economic Cooperation and Development (OECD). Its primary aim is to provide robust and independent data to 
inform education decision makers in OECD member countries, including New Zealand. 
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EMA Evidence Paper – for internal use 

 

 
Asian students in New Zealand tend to have, on average, higher mathematical literacy levels than the 
New Zealand average (Figure 1a), according to data from PISA, which evaluates the competences of 
15-year-old students3 around the world every three years. 
 
These students also tend to have, on average, reading literacy levels and scientific literacy levels that 
are slightly higher, though not statistically significantly, than the New Zealand average.  
 
Compared to the national picture, among Asian students there are slightly more ‘top performers’, at 
PISA proficiency levels 5 and 6, and slightly fewer ‘poor performers’, falling below the baseline PISA 
proficiency level 2 (Figure 1b). However, there are Asian students who perform at all levels.  
 
Trends for Asian students have countered national trends in some ways too. Figure 1b also shows 
that since 2000 has been a slow, sustained decline in Asian ‘poor performers’ in reading literacy, as 
measured by PISA. Moreover, in 2012, when New Zealand experienced its largest and first 
statistically significant decline in PISA scores, Asian students didn’t decline (Figure 1a).  
 
 
Figure 1a: Average PISA scores for Asian students in New Zealand. 
 
 
 

   

 

  

                                                           
3 Students in PISA are aged between 15 years 3 months and 16 years 2 months. As most students are aged 15, they are 
referred to as ‘15-year-olds’ for brevity. 
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Figure 1b: Percentage of Asian students in New Zealand at each PISA proficiency level. 
 
                     Asian students                 All students in NZ 
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National origins 
 
Asia is currently home to an estimated four and a half billion people, of highly diverse histories and 
cultural heritages. ‘Asian’ students in New Zealand are also a highly diverse group.  
 
Almost half of the Asian students who took part in PISA 2015 in New Zealand schools were born in 
New Zealand (Figure 2). Of those born overseas, region-wise about 16% of Asian students in New 
Zealand were born in South-East Asia, about 15% in South Asia and about 15% in East Asia, and 
there is a wide spread in ages of arrival (Figure 3).4 
 
Figure 2: Asian 15-year-old students in   Figure 3: Age on arrival of overseas-born 
New Zealand, by country of birth.    Asian students in New Zealand. 
 
  
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Among non-Asian students about 1 in 4 mothers and fathers of students in New Zealand were born in 
another country. Among Asian students, approximately 9 in 10 mothers and fathers were born 
overseas (Figures 4a and 4b). 
 
Figure 4a: Mothers of Asian and    Figure 4b: Fathers of Asian and  
non-Asian students, by country of birth.  non-Asian students, by country of birth. 

   

                                                           
4 It is important to note that students with insufficient English to take part in the PISA assessment (defined as having 
received less than one year of English-language instruction) were not invited to take part in PISA. 
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Family background and early learning 
 
Whereas the highest employment level of Asian students’ parents is similar to that of non-Asian 
students’ (not shown), the highest education level completed by a parent is markedly higher among 
Asian students’ parents (Figure 5). Even though some Asian countries, in particular Korea and Japan, 
boast a higher proportion of the population with a tertiary qualification than New Zealand (OECD, 
2019), this high rate in New Zealand hints at some level of filtering. That is, New Zealand takes in the 
families of more highly qualified people from the countries they are arriving from , due to the country’s 
skills- and education-based immigration system. 
 
Figure 5: Highest level of education (or equivalent) completed parents of Asian and non-Asian 
students. 
 

 
 
While Asian students in New Zealand are similarly likely to have attended early childhood education 
as non-Asian students, Asian students are noticeably more common in higher decile schools with 
almost 45% of Asian students enrolled in schools in deciles 8 to 10 (Figure 6). 

 
Figure 6: Schools attended by Asian and non-Asian students (percentage), by decile grouping. 
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Other elements of home and family influence on educational 
achievement are the language spoken at home, family support for 
the student’s educational efforts, and number of books at home.  
 
Speaking a different language at home from the language of 
instruction is, on average, related to poorer educational outcomes 
(OECD, 2016) as this presents an additional barrier to learning. 
Whereas only a small percentage of non-Asian 15-year-olds speak 
a language other than English at home, around half of Asian 
students do (Figure 7).  
 
PISA data on parental support does not show any meaningful 
difference between Asian and non-Asian students. Around 90-95% 
of students of both groupings agreeing that their parents are 
interested in their school activities this year and are supporting 
their educational efforts, and 80-85% have parents who support 
them when facing difficulties at school.  
 
Nationally and internationally, the number of books in a student’s 
home is an important predictor of a child's educational attainment. 
It encapsulates a range of out-of-school factors that affect a child's 
reading ability and performance at school, including a family's 
economic situation, parental education levels, and attitudes in the 
home towards reading and/or schooling, putting forward 
opportunities for schools to partner with families and whānau.  
 
Surprisingly, the number of books in Asian students’ home is 
marginally lower than that of non-Asian students (Figure 8), which 
would tend to predict slightly lower achievement by Asian 
students, on average. 
 
Figure 8: “How many books are there in your home?” 
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Time use 
 
When we look at habits before and after school (Figures 9a & 9b), the standout difference was in the 
proportion of Asian students studying both before and after school. This suggests that these students 
are prioritising study above other activities. After school, a statistically lower proportion participate in 
exercise/sport or work outside the home, and a statistically higher proportion read. Because of this, 
Asian students are managing to simply spend more time with the school-related content – 
understanding, practising and digesting it.  

 
Figure 9a: Before-school activities on the most recent school day. 

 
 
Figure 9b: After-school activities on the most recent school day. 
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Note also that differences may be present within this time use: for example, time meeting with friends 
or talking on the phone could be based around talking about schoolwork and learning or about video 
games and sports results. 
 
Behaviours before and after school also influence school outcomes. Before school, there are few 
significant differences between Asian and non-Asian students on average (Figure 9a), though a higher 
proportion of Asian students report they studied for school or homework before coming to school. We 
don’t know how many of these did their homework or were studying further to keep up or to get ahead, 
but any of these learning-directed behaviours would appear beneficial for school-related learning. 
 
On average in New Zealand and internationally, after-school study/homework is normally associated 
with lower achievement because those who study more tend to be those who are  behind and need to 
catch up (remedial study), which is all well and good. Asian students appear to be using after school 
time to get ahead (extension study). 
 
The lower rates of after-school paid work possibly reflect family backgrounds with sufficient financial 
stability to not require this and also expectations that the child should prioritise study over work 
experience. 
 
Similarly, based on PISA 2012 data, Asian students are also more likely to report putting effort into 
their homework, their revision for tests, their efforts to understand the maths material and keeping 
organised and undistracted (Figure 10). 
 
Figure 10: Effort in studying maths: proportion of students agreeing with statements (2012).  
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Also related to time use, fewer Asian students report that they ever arrive late for school or skip 
school (Figure 11). By losing less time to absence, Asian students are thus likely to benefit from more 
class time in which to learn (‘opportunity to learn’). 
 
Attendance is a ‘necessary but not sufficient’ element of school learning – missing school is losing the 
opportunity to learn. The difference between Asian and non-Asian students in the rates of attendance 
they report for ‘the last two full school weeks’ is statistically significant. Asian students are less likely 
to arrive late for school and are slightly less likely to skip a class or skip school for a whole day 
(Figure 11). 

 
Figure 11: Proportion of students reporting they were late or truant once or more in the past 
two full school weeks. 

 
 
 
Data from 2012 also shows that Asian students are somewhat more likely to attend after-school 
lessons in maths and science (Figure 12). However, attending after-school lessons is, on average, 
related to lower PISA scores, which implies that most students who attend such classes are often 
doing so to catch up with their peers rather than to further extend their learning.  
 
Figure 12: Proportion of students attending after-school lessons in maths and science (2012). 
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Fewer Asian students believe that their performance is maths is down to chance or that they couldn’t 
do well in maths if they set their mind to it (Figure 13). This tends to suggest a slightly higher 
propensity among Asian students to see performance as an outcome of effort.  
 
Figure 13: Mindset towards learning maths (attributions to failure): proportion agreeing (2012).  

 
 
Substantially lower numbers of Asian students feel tense or worried when working on maths (Figure 
14). This may be due to Asian students’ higher performance, on average, in mathematics or could be 
related to the above attitude of effort leading to performance.   

 
Figure 14: Maths-related anxiety: proportion of students agreeing (2012). 
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Expectations and motivators 
 
In terms of Asian students’ educational expectations, a higher proportion intend to go on to atta in a 
degree or higher (Figure 15). This is an important predictor of high achievement in all Asian education 
systems (Sandoval-Hernández & Białowolski, 2016). Among our Asian students in New Zealand, to a 
large extent, this appears to reflect differences in average parental education levels  and therefore 
parental expectations. 
 
A higher proportion of Asian students hold high expectations for their future educational and career 
outcomes. Asian students are more likely than non-Asian students to report they expect to complete a 
degree or higher (Figure 16). Similarly, when asked what job they expect to be doing at age 30, Asian 
students are more likely than non-Asian students to expect a career as a professional, especially in 
the fields of health, science and engineering and business administration.  
 
Figure 15: Highest education level that students expect to complete. 
 

 
 
Figure 16: Expected career (job at age 30). 
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Asian students are, on average, more driven by instrumental goals. Instrumental motivation is 
generally indicated by the aspiration to attain practical benefits. More Asian students than non-Asians 
see studying science and maths as a gateway to higher learning and getting a job. That is, their 
learning of mathematics is instrumental in improving their career prospects or contributing towards in 
their future goals (Figures 17a and 17b).  
 
Figure 17a: Instrumental motivation to learn science: proportion agreeing. 

 
Figure 17b: Instrumental motivation to learn maths: proportion agreeing (2012). 

 
 
Related to this, a substantially higher proportion of Asian students than non-Asians also have parents 
who like mathematics and see instrumental value in learning it, and Asian students also more often 
keep company with peers who try hard in maths (Figure 18). This supports a positive student attitude 
towards the subject, a key predictor of academic success (Sandoval-Hernández & Białowolski, 2016). 
 
Figure 18: Norms among Asian students’ parents and peers. 
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Moreover, a higher proportion of Asian students agree that they ‘want to be one of the best students in 
my class’ (Figure 19), implying a stronger sense of competitiveness, or at least of an expectation that 
they can be –and wish to be – a top performer. This may reflect parental expectations or students’ 
own ambitions, or both. It may also reflect an awareness that top performers in school often enjoy a 
competitive advantage in further education and employment opportunities after finishing school 
(Dhingra, 2018). 

 
Figure 19: Ambition and competitiveness: proportion of students agreeing with statements.  

 
 

Relationships at school  
 
Asian students are more likely to ‘feel like I belong’ at school and are marginally more likely to feel 
safe at school (Figure 20).  
 
Figure 20: Belonging, relationships and subjective safety at school: students agreeing. 

 
 
This difference in sense of safety may partly be related to Asian students being less likely than non-
Asian students to be on the receiving end of most bullying behaviours in school (Figure 21). 
Significantly fewer Asian students report experiencing bullying  behaviours from other students, 
especially less being made fun of or having nasty rumours spread about them, which could plausibly 
be related to relatively strong performance at school.  
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Figure 21: Bullying: proportion of students agreeing. 

 
 

In terms of collaboration with others, two main constructs from PISA 2015 relating to collaborative 
dispositions and collaborative working are ‘valuing relationships’ and ‘valuing group work’. The only place 
where Asian students appear to hold slightly different views here is in judging themselves to be a ‘good 
listener’ in the context of getting on with others (Figures 22a and 22b). On average in New Zealand and 
internationally, ‘valuing group work’ is associated with lower achievement (May, 2017), suggesting that 
weaker students most appreciate working in a group, whether this is to support their learning or to conceal 
a lack of knowledge or effort. 
 

Figure 22a: Valuing relationships: proportion agreeing. 

 
 

Figure 22b: Valuing group work: proportion agreeing. 
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Key factors 

 
Breaking down the factors to see what has the strongest link to Asian achievement, the main factors 
appear to be parental influence, school decile (chosen by parents and income), the student’s ability to 
listen well, their sense of competitiveness (instilled by parents) and strong attendance. Factors that 
are related to lower performance among Asian students are higher exposure to inquiry-based 
instructional methods, higher exposure to bullying and higher schoolwork-related anxiety. 
 
This points to the strong influence of parents, both socio-economically and socio-culturally. As well as 
family background (combining parental education level, occupation and wealth) , attending a high-
decile school too is underpinned by parents having the income and also the prioritisation of education 
to buy a house in a high-decile school zone. Wanting to be the best in the class is also likely related to 
parental mindsets about the value of doing well in school.  
 
Moreover, re-running this analysis replacing the combined indicator of ‘economic, social and cultural 
background’ separately with each element of the PISA measure of economic, social and cultural 
background (parental education level, occupation and wealth), the individual components have 
nowhere near the effect of the three combined. This implies that it is the mix that gives advantaged 
Asian students a head-start: education-prioritising attitudes, career-related role-modelling and 
understanding of application of learning, and the financial means to provide opportunities for the child. 
 
Figure 23: Factors related to higher PISA science5 scores among Asian students. 
Numbers in darker font indicate statistically significant results at the .05 level.   
Effect sizes are in terms of PISA score points. Approx. 30 points equates to one year of schooling. 
 

Student characteristics  
First generation immigrant 10.63 

Second generation immigrant -16.72 

Economic, social and cultural background [index] 29.12 

School characteristics  
Low decile (1 to 3) -35.15 

High decile (8 to 10) 23.20 

Student habits and dispositions  
Skipped a day in the past 2 weeks  -21.55 

Arrived late to classes in the past 2 weeks -19.80 

Studied after school 7.44 

Competitive (want to be one of the best in the class)  23.16 

Instrumental motivation to learn (in science) [index] 6.15 

Good listener 32.87 

Schoolwork-related anxiety [index] -13.80 

Classroom factors  
Teacher-directed instruction (in science) [index] 7.87 

Inquiry-based instruction (in science) [index] -27.18 

Exposure to bullying [index] -12.30 
 
 
 
 

  

                                                           
5 Scientific literacy was the main subject in PISA 2015, so many more of the questionnaire items are related to science. 
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Discussion  
 
Many Asian students in New Zealand perform well in school, even though only half were born in New 
Zealand and most have at least one parent born overseas. Many also face the additional barrier to 
high performance of not speaking English most of the time at home. 
 
Asian students tend to have a stronger sense that effort will lead to improvement (‘growth mindset ’), 
higher motivation to learn for instrumental purposes, such as getting a job, and have stronger 
expectations of going on to higher education and entering a professional career. As their parents also 
tend to have higher education levels and parents who l ike maths, these attitudes and habits are likely 
an offshoot of parental views. Relatedly, Asian students appear to feel more competitive, on average, 
than non-Asian students. These findings tend to reflect norms within many Asian countries and 
communities where parents value educational achievement as a path to competitive social advantage 
and social mobility (Dhingra, 2018; Hultberg, Santandreu Calonge & Kim, 2017).  
 
Asian students tend to be absent less and outside of school they study more, read more an d are more 
likely to attend extracurricular tutorials. They are less likely to work for pay or participate in sports after 
school. Again, this suggests that – whether by their own choice or habit, or by pressure from their 
parents (eg, a pushy ‘tiger mother’) – they are prioritising study and school achievement.  
 
There are also higher numbers of Asian students who consider themselves ‘good listeners’. This was 
asked among questions about students’ collaboration and relationships with peers, intending to 
measure of active listening in the context of peer relationships, though this could also indicate 
students who feel they listen studiously in classes too. This latter interpretation helps explain why 
students who are good listeners are also higher achievers (controlling for other factors). 
 
However, compared to non-Asian students, our Asian students on average have parents who are more 
educated, probably due to New Zealand’s points-based immigration system. They also attend higher 
decile schools, located in wealthier communities, which suggests that their parents are making 
investment choices (such as home location) that prioritise their children’s education, and that they 
have the resources to afford this. They also feel a higher sense of belonging at school, an indicator of 
the quality of student relationships at school, and a lower anxiety about school-related tasks. 
 
Of the factors measured, the ones that appear to be most strongly related to higher performance 
among Asian students (controlling for the other factors) are: student social, economic and cultural 
background and attendance habits, the school background and the school’s instruction methods, and 
also the student’s level of listening skills and competitiveness. 

 
Takeaways for teachers and policymakers  

Obviously no student is smarter simply because of the ethnic group they hail from. Most of the above 
differences between Asian and non-Asian students can be traced to socioeconomic factors mixed with pro-
study mindsets and habits transmitted from parents and community members.  

Most Asian students in NZ are not far removed from their home culture – nine out of ten have parents born 
outside New Zealand. However, many of the factors that distinguish Asian students, on average, disappear 
when other factors are controlled for. That is, many high-performing Asian students are not too different from 
high-performing non-Asian students from high socioeconomic backgrounds. Socioeconomic advantage 
explains a large proportion of the difference: Asian students tend, on average, to be more advantaged (often 
having at least one highly educated parent) and attend higher decile schools than non-Asian students.  

After the socioeconomic differences, the factors that most strongly explain Asian students’ performance are 
positive attendance habits, a notable competitive streak (student/parent aspiration) with many valuing 
collaborative study. These are educational values that describe putting in effort, aiming high and keeping 
longer-term goals in mind, helping others and collaborating with peers – good practices for all students. 
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In their own words 

These same themes come through clearly in the responses from Asian high school age students to 2018’s 
nationwide Education Conversation | Kōrero Mātauranga survey (Box 1). This allows us to hear these same 
themes expressed in students’ own words. 

Box 1: Responses from high school age Asian students to the question ‘What does a successful 
student of the future look like to you?’ 

Theme 1: Putting in effort and not shirking from hard work. 

 Someone who… gets the grades they
have deserved for the amount of work
they have put in.

 Someone who doesn't worry constantly
about passing because it's relatively
straight forward to pass if you put the
effort in.

 Somebody that is disciplined and hard
working. Someone who can handle
studying and doesn’t take easy subjects.

 A person that strives for the best and
gives it their all.

 Hard working and doesn't give up. They
are positive about their future.

 A successful student is not only an
independent individual, but is also hard
working. They have their mind set on
their future goal, striving to achieve
their objective.

 Someone who worked hard for what
they wanted to accomplish and is happy
with who and what they've become.

Theme 2: Career minded 

 Get a good job with good pay.

 Being happy and content with their job,
also getting a good amount of wage and
not too stressed. Enough family and
friends time too.

 Being what they want to be, and not
giving up on their dream job. Not giving
up on their dream of being whatever
they want.

 Smart, good education, qualified. Able
to access any career they would like.

Theme 3: Studying isn’t everything. 

 A student who can work in a team.
Excessive studying won't get you a spot
in your precious future career because
you need to be able to communicate
with the people around you as well. A
successful student is also empathetic
and able to put themselves in someone
else's shoes.

 Someone who is adaptable, a quick
thinker with strong reasoning skills, and
a strong problem solver. Most
importantly, someone who can relate
well to others, with good emotional
intelligence.

 A successful student should not only
help themselves but others and should
be an all-rounder.

 A successful student to me looks like a
student who has planned their week
out, is up to date with all school work,
and is willing to help other students who
are struggling

 A successful student in the future should
… know about current events and
understand why it's important they
know. As well as being academically
successful, they should be able to leave
school with confidence in not only their
knowledge but their life skills as well
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PISA is a 3-yearly research programme. A nationally representative sample of students sits a 
competence-based assessment and also completes (anonymously) a detailed background 
questionnaire. The majority of the analysis here comes from the questionnaire data.  

The ethnicity question on the PISA questionnaire asks students: Which ethnic group(s) do you belong 
to? Students who gave at least one Asian ethnicity were assigned to the ‘Asian’ grouping for analysis. 

In many cases, PISA questionnaire items are designed to measure a construct, such as ‘ sense of 
belonging in school’, and the questions put to students ask about multiple dimensions of this 
construct, which are then combined to provide a measure of that construct.  

This analysis raises many issues, but I would like to highlight the following three: 

Examining group averages risks tarring with the same brush diverse individuals with a varying sense 
of membership of a given group. I have tried here to highlight the diversity of Asian students and 
compared differences between groups using both language of proportions and likelihoods and also 
highlighting regularly that these statistics are only true ‘on average’. Averages can also contribute to 
stereotype threat, where members of group feel pressure to conform to stereotypes of the group , and 
also hide the myriad differences between Asian cultures. It is imperative that anyone responsible for 
decisions affecting Asian students work to understand their specific situation, habits and attitudes. 

It appears in New Zealand that a large portion of the difference between Asian and non -Asian 
students can be accounted for by differences in family background. Yet the intersection between 
cultural background and socioeconomic background is blurry. For instance, if a well-off student with 
an upbringing influenced by their family’s cultural habits and beliefs does well in school, it is hard to 
disentangle to what extent their habits and values are due to culture, to what extent their parents’ 
level or education and resources.  

Above and beyond background, there is an important discussion to continue here around the role of 
effort, instrumental motivation and high expectations in learning at school.    
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Research method and data sources 

Conclusion/some questions raised by the research 
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Why did national education 
performance fall in PISA 2012? 
Summary 

Until 2012, there had been no statistically significant drops (or rises) in New 
Zealand’s national educational performance as evaluated by PISA. Yet in 2012 
performance dropped across all three core PISA subjects. An enduring question 
in the intervening years has been why?  

In 2015 and 2018 performance stayed at this lower level, suggesting that 
something broke and has stayed broken. This also presents an opportunity to 
revisit the hypotheses about what happened in 2012 armed with the additional 
2015 and 2018 data. This paper draws together evidence from a wide range of 
sources and attempts to rule out each hypothesis by matching it to the evidence. 

If it is possible to establish the likely cause – or causes – this could help pinpoint 
methods to prevent further falls and raise national education outcomes.

KEY FINDINGS 
 The 2012 drop appears to have been a one-off step change, down to a

lower level of national performance in mathematics and science, which
continued at this lower level in 2015 and 2018.

 The drop was especially notable in mathematical literacy. The drop in
scientific literacy is conceivably related to the drop in maths.

 There is no obvious single causative factor. However, among the
hypothesised causes that this paper evaluates the one which appears to
best fit the evidence is the nationwide changes in mathematics pedagogy
implemented in the 2000s, known as the Numeracy Project.

 Several factors here may also have explanatory power regarding New
Zealand’s comparatively large longer-term declines in student outcomes
on PISA and merit further exploration.

2012 saw a step 
down to a lower 
level of maths 
outcomes in  
New Zealand and 
outcomes in 2015 
and 2018 have 
stayed down  
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The context: delivering excellent education outcomes 
The Ministry of Education’s mission is to “shape an education system that delivers 
equity and excellence”. Findings from PISA provide a key piece of evidence in 
evaluating and monitoring these goals. The PISA research programme is 
designed to provide a robust evaluation of how well countries are preparing 
children with the foundational skills and knowledge they need for success and 
informed citizenship in the modern world. Findings also contribute to monitoring 
the equity of outcomes between various student groups within countries. 

Every 3 years PISA assesses 15-year-old students, nearing the end of around 10 
years of compulsory schooling, across the core domains of mathematical, 
scientific and reading literacy. PISA not only assesses whether students can 
reproduce knowledge but also whether they can extrapolate from what they have 
learned and apply their knowledge in new situations. While PISA is not tied to any 
national curriculum, the PISA framework aligns well with the desired outcomes of 
the New Zealand Curriculum. 

WHAT DECLINED? 

Despite New Zealand experiencing small declines in average national 
performance in every cycle of PISA prior to 2012, performance in each cycle was 
not measurably different from the last. The pre-2012 declines were small enough 
to be within the range of normal statistical uncertainty. What was different in 2012 
was that the decline was statistically significant across all three core PISA 
subjects: mathematical, reading and scientific literacy – a larger decline.  

Figure 1: New Zealand mean PISA scores 
Statistically significant changes from the previous year of assessment are shown in black. 

Source: May, Jang-Jones & McGregor (2019) 
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In reporting on the 2012 cycle, several sources suggested that the 2012 findings 
may indicate an ‘accelerated decline’ in New Zealand’s mathematics performance 
(eg, OECD, 2013a). Disputable at the time, the PISA 2015 and 2018 results show 
that this characterisation was flawed. An accelerated decline would have shown 
as a large drop in 2015 and 2018 too; however, 2015 and 2018 performance was 
not measurably different from 2012 (Figure 1). Therefore, the larger drop in 2012 
was – so far – a one-off event, amid a longer-term trend of gradual decline. 

Maths and science dropped more than reading 

In mathematical literacy the drop was large (Figure 1), a decline of 20 PISA score 
points. Based on 30 PISA score points being very roughly equivalent to one year 
of schooling, compared to the 2009 cohort of 15-year-olds the 2012 cohort of 
students were an estimated 2/3 of a school year behind on average. Similarly, in 
scientific literacy the drop was equivalent to about half a school year (16 score 
points’ decline).  

Moreover, Figure 2 shows that in mathematics there was a notable drop at the 
mid-high proficiency levels, especially among Levels 4 and 5 (from 39% of 
students to 29%; differences with Figure 2 are due to rounding). There was an 
even larger jump in the proportion of students achieving at the lowest three 
proficiency levels (from 32% of students to 44%; differences due to rounding), 
especially at Level 1 and below, levels considered ‘below baseline proficiency’. 
While lower tiers of performers were even more affected than higher performers, 
this suggests an across-the-board national drop in mathematics outcomes. 

Figure 2: Percentage of students in New Zealand at each Proficiency Level 
Students at Levels 5 and 6 are considered ‘top performers’ and below Level 2 are ‘poor performers’. 

                      
* In reading, Proficiency Level 6 has been used only since 2009.

In reading literacy, there was a 9-point decline (Figure 1); however, in light of prior 
changes in reading performance, the 2012 reading results appear more of a 
continuation of the longer-term trend in reading (see also Figure 2). This pattern 
in reading is what we would expect to see as a result of slowly slipping 
performance or slowly spreading poor performance. 
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A larger drop among disadvantaged, Māori and Pākehā students 

All quartiles of socioeconomic status (SES) dropped in mathematics.  
Disadvantaged students (the lowest quartile of SES) fell furthest: a 25-point drop. 
This could point to changes in the underlying economy or economic policies 
affecting this quartile; or it could point to a change in the effectiveness of policies 
or expectations or pedagogies affecting low-SES students or in schools with 
higher concentrations of low-SES students. However, all SES quartiles declined: 
advantaged students (top quartile of SES) by an 18-point drop, and the two 
middle quartiles by 19 points and 14 points. 

Māori and New Zealand Pākehā/ European dropped at the same rate on average, 
and dropped more than Pacific students. Among Pacific students the decline in 
2012 appears more of a continuation of a slow-falling trend. This may point to 
something working to protect Pacific students from the worst of the effect or could 
be a reflection that these students had less room to fall from a low baseline. Asian 
students were the only group who, on average, showed no change in 
mathematics performance between 2009 and 2012.  

Clearly comparing averages hides the fact that some students are improving or 
falling or staying the same within these groups, but the average does highlight the 
wider trend of an overall fall for these groups. 

This cohort may have been lower achieving in earlier year groups. 

Changes in this cohort may have started earlier. This is hinted at in achievement 
data from the Trends in International Mathematics and Science Study (TIMSS), 
which assesses students’ maths and science in Years 5 and 9. Of the PISA 2012 
cohort, the vast majority were in Year 11 at the time of PISA 2012 and would 
have been in Year 5 when TIMSS ran in New Zealand in 2006 (internationally, 
‘TIMSS 2007’) and in Year 9 in 2010 (‘TIMSS 2011’).  

Year 5 TIMSS data from 2006 shows a small albeit statistically insignificant dip in 
achievement for this cohort (Caygill & Kirkham, 2008; Caygill, Singh & Hanlar, 
2016), smaller than the PISA drop. This may be coincidence, but may imply some 
degree of negative influence on this cohort’s mathematics and science 
performance even prior to middle primary. Despite some differences between 
TIMSS and PISA methods and content, the 2010 data from TIMSS when this 
cohort were in Year 9 presaged a likely fall in PISA 2012. 

Year 5 and 9 
data from TIMSS 
presaged a 
decline was 
likely in PISA 
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Demographic changes from 2009 to 2012 explain some of the change 

PISA is a nationally representative sample and therefore the demographics shift 
from cohort to cohort in line with changes in New Zealand’s student population. 
The OECD’s reporting on PISA 2012 included an adjustment for 2009-2012 
‘demographic changes’, an adjustment which took into account students’ age, 
gender, socioeconomic status, immigrant background (first or second generation) 
and whether students spoke a language at home different from the language of 
instruction. Although this didn’t take into account ethnicity changes, the change in 
ethnic makeup was small and much of this difference from 2009 to 2012 will be 
accounted for by the above adjustments for changes in socioeconomic 
background, immigrant background and language used at home. 

The demographic-adjusted results for New Zealand were as follows: 

• Mathematics: unadjusted -20 points; adjusted -13 points.
• Science: unadjusted -16 points; adjusted -10 points.
• Reading: unadjusted -9 points; adjusted -2 points.

The fall in reading was reduced to a statistically non-significant level, yet the falls 
in maths and science remained statistically significant after adjusting, as 
illustrated in Figure 3.  

Figure 3: New Zealand mean PISA scores, adjusted for demographic change 
Statistically significant changes from the previous year of assessment are shown in black. 

Source: OECD (2013a) 
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From 2003 to 2012, few student factors or school factors associated with 
maths achievement declined 

No mathematics-related factor that PISA collected data on at the student and 
school levels provides a clear indication of why maths declined.  

Between 2003 and 2012 PISA showed a decrease in confidence in solving maths 
problems and a relatively large increase in mathematics-related anxiety among 
New Zealand students (Lamy & May, 2016b). However, these changes are 
predictable outcomes of lower competence and performance in maths.  

There was no change in New Zealand’s high rate of ability grouping practices 
(Lamy & May, 2014b), a factor linked to lower performance, especially among 
lower-performing students for whom a low-ability group tends to signal lower 
expectations and lower opportunity to learn higher-level maths content.  

There was also an increase in boys’ (though not girls’) ‘instrumental motivation’ to 
learn maths – that is, compared to 2003, more boys in 2012 reported a desire to 
learn maths because of its value for further studies and/or for getting their desired 
job (Lamy & May, 2016c). This suggests boys in 2012 were valuing maths more 
than previous cohorts. Instrumental motivation is linked, on average, to higher 
performance.  

Also, students’ reports of relations with their teachers generally at school 
improved markedly between 2003 and 2012, though this started from a 
comparatively low baseline in 2003. These relationships are important because 
positive teacher-student relationships are related to higher achievement in maths 
(Lamy & May, 2014b). 

Figure 4: Changes from 2003 to 2012 in New Zealand in non-achievement 
factors related to mathematics 
‘No measurable change’ means the change was not statistically significant. 

mathematics-related factors Change, 2003-2012 

belief in own maths ability worsened 

confidence in solving maths problems worsened 

maths anxiety1 worsened 

instrumental motivation to learn maths improved (boys only) 

arriving late for classes generally slightly improved 

disciplinary climate in maths classes2 no measurable change 

time spent learning maths in school no measurable change 

ability grouping practices no measurable change 

relations with teachers at school improved 

Sources: Lamy & May (2016a-d; 2014a-c) 

1 Students report that they get very tense when doing maths problems, maths 
homework, and report that they worry about doing poorly in maths classes.  
2 Poor disciplinary climate includes noisy and disorderly classrooms, students not 
listening to what the teacher says, the teacher having to wait a long time for students to 
settle down and students not being able to work well.  

No other maths-
related data in 
PISA provides 
any indication 
of why maths 
declined 
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RULING OUT TESTING CHANGES 
No methodological changes 

In 2012, apart from iterative updates to the mathematics framework, there were 
no major changes in the research or analysis methods used. The same 
experienced team at the Ministry of Education oversaw the implementation of the 
OECD’s research standards in New Zealand. No new incentives or research 
procedures were introduced that could have affected the national picture. 

At the sampling level, there is always some degree of uncertainty in statistics 
calculated from a sample-based study, even one with such a large sample of 
schools and students as PISA utilises. However, even if the PISA 2012 results 
had contained some element of undiscovered bias – for instance, if too many low-
performing schools had for some reason been sampled – this still wouldn’t explain 
why the lower scores persisted in PISA 2015 and 2018 results. 

Examining changes at the question-item level, there were 35 maths ‘link items’. 
These are (internationally secure) past questions that were re-used for purposes 
of linking the data from 2012 cycle with prior PISA cycles. The percentage of 
students giving correct responses fell between 2009 and 2012 on every single 
one of these link items. Unsurprisingly, it was mostly the hardest and fairly hard 
questions which suffered the highest percentage change. The average 
percentage-point decrease across all the link items was 3%, a sizeable drop, but 
the percentage-point decrease per item was up to 6%. That is, up to 6% more 
students gave incorrect answers to these questions.  

This data clearly suggests the 2012 decline was not due to methodological factors 
but rather is underpinned by a real decline in national student performance. 

No changes in student test-taking behaviours 

Student test-taking behaviours also appear unchanged. To compare student 
engagement or effort on the PISA assessment, a good indicator is student 
response patterns in terms of the average number of missing and not-reached 
items for students in the country (Cosgrove & Cartwright, 2014). All items where 
the student gave no response were coded ‘missing’ and all consecutive missing 
responses clustered at the end of a test session were coded ‘not reached’. For 
New Zealand, between PISA 2009 and PISA 2012 there was a minuscule 
decrease in the percentage of not-reached items from 1.01 to 0.83 and an 
increase of just one percentage point in the missing from 3.21 to 4.28 (OECD, 
2012; OECD, 2014), suggesting no noteworthy change in student behaviours. 

PISA is the Programme for International Student Assessment, a 3-yearly 
research programme. 65 countries took part in 2012. 

PISA uses a nationally representative age-based sample of students. In 
New Zealand, all students enrolled in English-medium schools and born 1 
May 1996 to 30 April 1997 were eligible to be selected to participate in 
PISA 2012. Over 5,000 students in New Zealand took part in PISA 2012. 
Students completed a competence-based assessment of mathematical, 
reading and scientific literacy then completed a context questionnaire. 

For more about PISA 2012’s research methods and analysis, the following 
are available as free downloads from the OECD’s iLibrary website. 

• PISA 2012 Assessment and Analytical Framework (2013)
• PISA 2012 Technical Report (2014)
• PISA Data Analysis Manual, second edition (2009)
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EVALUATING POSSIBLE CAUSITIVE FACTORS 
Causal factors must have cumulative, national outcomes,… 

To cause a statistically significant shift in national education outcomes would take 
a large-scale change, at the national level rather than in an isolated number of 
schools. On top of this, the educational performance of a cohort of 15-year-olds 
reflects their cumulative schooling, and their pre-school and out-of-school 
learning. Therefore, rather than examining changes for these students at Year 11 
(the modal grade for PISA in New Zealand), we need to look further into the past. 
In this light, suggestions that this drop was due to any policy being pursued by the 
government in 2012 are likely to be too short-termist.  

… must align with the timing of the 2012 cohort... 

Whatever factor or factors caused the change in 2012, it would have to have 
impacted the 2012 cohort of 15-year-olds more than the 2009 cohort (the cycle of 
PISA prior to 2012). For this reason, we don’t consider here the change from 
graded, subject-based qualifications to the achieved/not achieved, credit-based 
system of NCEA. This is because NCEA was rolled out from 2002 to 2004, while 
most students in the PISA 2012 cohort turned five in 2002. We expect impacts 
from this change will have shown up earlier than 2012. On top of this, there was 
little washback from NCEA into the earlier years of schooling, for instance having 
no impact on primary teacher behaviours. 

… and must have been sustained from the 2012 to the 2015 cohorts;… 

Furthermore, to explain the fact that this lower level of performance was 
sustained into 2015 and 2018, the causal factor or factors must have been 
sustained. We would expect that short-term environmental impacts would show in 
this data many years later as a blip, and if actions in the following years mitigated 
the impact, we might not even see a blip. We can therefore largely rule out short-
lived impacts, even at a national level. For instance, suggestions that the fall may 
be linked to the destructive earthquakes and aftershocks in Canterbury in 2010-
2011 are too regionally-focussed, a lot of work was done to mitigate the impact on 
those students who were most affected, and the impacts would have largely 
receded by 2015. Moreover, suggestions linking the fall to the 2008 Global 
Financial Crisis (GFC) in any way are also unlikely to explain why performance 
was still low in 2015; nor does this explain why countries harder hit by the GFC, 
such as Spain and Greece, didn’t experience PISA falls at this time. 

… so, socioeconomic and national policy changes seem most plausible. 

Therefore, to explain the fall in performance from 2009 to 2012, we are looking for 
a factor or factors that impacted a large proportion of the 2012 cohort of students 
nationally for a significant portion of their learning, and whose impact continued 
for the 2015 and 2018 cohorts. This tends to point toward large-scale national-
level changes in policies and the wider socioeconomic environment, so we will 
focus our exploration on these. 
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Economic shocks don’t appear a likely cause 

The strongest predictor of academic achievement in New Zealand is students’ 
socioeconomic background (and school socioeconomic profile). The poorest 
quartile of the population are the most vulnerable to negative socioeconomic 
shocks: anything that negatively affects the livelihoods and early life 
situation/chances of the poorest quarter of the population would plausibly have a 
negative effect on the performance of this group.  

There were two large economic shocks that could potentially show up in the data 
as nationwide impacts on student performance. The first was the 2007/08 Global 
Financial Crisis , whose impact was more strongly felt outside of Australia and 
New Zealand and whose timing seems highly unlikely to have significantly 
impacted the academic performance of all levels of students nationwide in 2012. 
The second large economic impact was the substantial cuts to welfare and public 
services – including school funding – in the 1991 New Zealand budget, 
nicknamed ‘the mother of all budgets’.  

These budget cuts heralded a sharp rise in the number of poor on several 
measures and a fall in the income of welfare-reliant households (Easton, 1995) 
with a related sharp rise in child poverty. One impact of this worsening fiscal 
environment for low SES families would have been to reduce their resources 
available at home. A good indicator of resources at home is ‘number of books 
available at home’, which is also a key predictor of student outcomes. However, if 
we examine trends in the number of books available at home, as reported by the 
most disadvantaged 25 percent of students, no change is evident in 2012..  

Similarly, although education can mitigate somewhat against the negative effects 
of poverty, we would expect to see that the 2012 shift towards lower proficiency 
was disproportionately driven by pupils from low income homes. However, 
although the low SES fell slightly further, all SES quarters declined in maths 
performance in 2012 (see May, Flockton & Kirkham, 2016, Figure 9.3), points to a 
more fundamental and system-wide problem.  

Moreover, as the PISA 2012 cohort of students were mostly born in 1997, if this 
budget did have a causal relationship to student achievement, the impacts seem 
surprisingly late: we would rather expect to see the impact of these cuts showing 
in the PISA 2006 cohort, who entered school in 1996, or at least the PISA 2009 
cohort, born 1994 and entered school in 1999. Thus, while poverty may be a 
contributing factor in longer-term declines, in the 2012 drop it would have played 
a minor role at most. 

Plausibility: Low. Economic shocks would have proportionally affected less-
advantaged students. However, PISA data shows advantaged students declined 
to a similar extent. 

Tomorrow’s Schools didn’t drive the 2012 drop 

The 1980s ushered in a new, free market-inspired assumptions about how 
schools should be managed, alongside secondary assumptions that if schools 
were more responsive to local circumstances, educational outcomes – by some 
unstated mechanism – would improve. Largely on the back of these assumptions 
a report, Administering for Excellence (commonly known as the ‘Picot Report’), 
made recommendations that all operational administration of schools (and the 
associated workload) should be devolved to the individual schools themselves. 

Students from 
all quarters of 
socioeconomic 
status declined 
in maths in 2012 
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These recommendations were largely adopted by the government and passed 
into legislation in 1989. Secondary schools were already run locally by boards 
with hiring and firing powers, so the largest impact was in the 2259 primary 
schools. 

The New Zealand education system quickly became the most devolved in the 
developed world (Wylie, 2007). However, it wasn’t the first to try devolution: 
broadly similar reforms had previously been implemented in the Edmonton School 
District in Alberta, Canada in the 1970s (ibid.). Similarly timed to New Zealand’s 
reforms were reforms in Australia. Between 1987 and 1997 at least 5 Australian 
states implemented devolution policies between 1987 and 1997.   

In terms of explaining the PISA 2012 drop however, the timing is off. If this 
change of legislation in 1989 (or even the related reforms of 1991) caused a 
sudden drop in student performance at school, we would expect to see the impact 
not in the PISA 2012 cohort mostly born in 1997, but in the PISA 2000 cohort 
(born in 1985, entered school in 1990), the first cohort to receive all of their 
education in the newly devolved system. While it may be worth exploring further 
criticisms that the Tomorrow’s Schools reforms produced no clear evidence of 
improved outcomes for learners, the timing suggests these reforms were not the 
cause of the large performance drop in 2012. 

The same goes for the changes made by the Tomorrow's Schools reforms to 
allow parents to select their school, criticised for unintentionally encouraging 
middle class flight (especially but not only by New Zealand Pākehā/ European) 
and reinforcing segregation and poverty traps for those who don’t have the means 
to move. The timing and lack of similarly timed changes internationally rules out a 
role in the 2012 drop. 

Plausibility: Very low. The timing is too far removed from the 2012 cohort. 

Smartphones don’t appear a likely cause 

One other key change in society over this period has been a rise in children’s 
‘screen time’ on digital devices, especially smartphones and social media use. 
The world’s first iPhone 3G was purchased in Auckland in 2008 and smartphone 
usage has exploded since.  

However, while there has been a general upward trend in the amount of time 
children spend using digital devices outside of school, there is no clear reason to 
expect that the amount that digital devices distract from students’ learning is 
markedly different from that caused by more seasoned distractions such as 
television and socialising, nor any reason to expect that distractedness lurched 
upwards in a way that would have caused a sudden step change in national 
student performance.  

Of course, students don’t take television sets into school with them, so there is a 
possibility that students are being distracted by their digital devices during time 
that they would previously have spent studying. Indeed, students’ sense of 
belonging at school, a measure of peer relationships, dropped in 2012 and 
dropped yet further in 2015 and 2018, in line with the rapid rise in digital device 
use. The OECD has hypothesised that the rise of smartphones and social media 
are plausibly behind this decline since 2009 in students’ sense of belonging at 
school, possibly due to smartphone use ushering in a decline in the quality and 
quantity of face-to-face interactions at school (OECD, 2019). 

The OECD has 
hypothesised 
that social 
media may be 
driving declines 
in students’ 
sense of 
belonging  

The PISA 2000 
cohort were the 
first to receive 
all of their 
education in this 
highly devolved 
new system 
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However, if digital devices were the significant factor in the 2012 performance 
drop, we would expect to have seen a further drop in mathematics performance in 
2015 and 2018, reflecting further increases in proportions of children with a digital 
device and the number of hours a week children spend using these devices.  

Plausibility: Low, in light of the lack of further declines in 2015 and 2018. 

Increased technology use in schools did not cause the drop 

One of the largest changes in New Zealand schools during the period affecting 
the PISA 2012 cohort of students is the rise in computer use in classrooms. The 
Ministry of Education pushed a widespread roll-out of high-speed internet 
networks for schools, first through Project PROBE (2003-2004), then its e-
Learning Action Plan for Schools (2006-2010). However, it appears to have been 
the widespread distribution of laptops to principals and teachers in around 2,500 
schools through the ‘TELA’ laptop leasing scheme that raised teacher confidence 
in using digital devices and sparked a substantial change in schoolwide usage. 
This scheme started in secondary schools in 2002, and was expanded to 
teachers in Years 7-8 in the 2003/2004 financial year and Years 4-6 in 2004/2005 
(Parr & Ward, 2010). 

Data from the Trends in International Mathematics and Science Study (TIMSS) 
highlights the scale of this change: the proportion of Year 5 students in New 
Zealand reporting that they frequently practise maths skills and procedures on 
computers surged from 13% in 2006 to 81% in 2010, the largest increase in any 
country in this time period (OECD, 2019).  

Our 2012 PISA cohort would have been in Year 5 in 2006 and in Year 9 in 2010, 
so this sudden rise in classroom computer use in primary classrooms could 
plausibly have affected their learning more than previous cohorts. From the PISA 
2012 data, the OECD (2015) calculated an approximate number of students per 
school computer, with New Zealand second in the world (1.2), only behind 
Australia (0.9). 86% of students in New Zealand were using computers at school 
in 2012; however, this represents an increase of only 3 percentage points from 
2009. This suggests the largest secondary-level increases in computer use 
happened prior to 2009. If the rapid increase in schools’ use of computers 
contributed to the drop, it would be because of higher use with younger age 
groups. 

If the provision of all these devices to schools took time to translate into higher 
usage rates, this could explain why the drop happened in 2012 instead of 2009, 
though this seems tenuous and ignores the student-reported data on digital 
device use from PISA. Moreover, the use of computers in classrooms has, on 
average, only a weak link to (lower) student performance, some of which is 
explained by teachers being more likely to use computers with lower-performing 
students in an effort to increase their engagement. 

Plausibility: Fairly low. The largest increases in digital device use in schools 
happened prior to the 2012 cohort.  

The use of 
computers in 
maths classes 
surged from 
13% in 2006 to 
81% in 2010 
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General teacher shortages or changes to ITE provision 
After family background, it is teaching factors that most strongly influence 
students’ success in their schooling (Hattie, 2003). Given the diversity of 
experiences, philosophies and instructional methods within New Zealand’s 
teaching profession, it is perhaps hard to envisage a sudden whole-of-country 
change in any teaching factor. However, within the time period affecting the 
students in the PISA 2012 cohort, there are several changes to explore.  

The Ministry of Education’s best attempt to explain the decline at the time of 
national reporting on the 2012 findings was summarised in the Ministry’s PISA 
2012 New Zealand Summary Report:  

The 15-year-olds assessed in the survey started school in 2002, 
during a period of great change in the New Zealand schooling 
sector. This included a huge influx of new teachers at the end of 
the 1990s and early 2000s, largely as a result of roll growth and 
increased teacher-student ratios. This put strain on the sector to 
absorb high numbers of beginning teachers, as well as overseas-
trained teachers. At the same time, the system of teacher training 
was changing, with training becoming more academically focused. 

Driven by an economic slowdown, unemployment trends reached a historic peak 
in 1991 with more than 200,000 New Zealanders out of work for the first time. 
Teaching had tended to be seen as an attractive, safe and stable employment 
option during this period of high unemployment, until unemployment fell sharply 
from 1992 to 1995. At that same time, primary school rolls (by 1993) were rapidly 
rising and many schools had difficulty attracting qualified teachers (Alcorn, 2015). 

In 1996, amidst the post-Picot Report policy environment championing choice and 
competition, efforts to address the severe teacher shortage tended towards a 
watering down of regulations related to the quality of initial teacher education 
(ITE) and new graduate teachers. These included lower ITE entrance 
requirements for students aged 20 or over, the introduction of a one-year fast-
track primary teaching course, incentives for potential new ITE providers in the 
polytech sector to offer teaching qualifications, and most new funding for tertiary 
courses was directed at compressed primary ITE courses for university graduates 
(Jesson, 1997). The Teacher Registration Board (TRB, forerunner of the current 
Teaching Council), which was responsible for approving and monitoring ITE 
programmes for registration purposes, was pressured to forego some of its quality 
assurance processes to approve new programmes more quickly (ibid). 

In subsequent years, questions were repeatedly raised about the quality of ITE 
programmes. A widespread view was that the average quality of applicants to ITE 
fell through the 1990s (Jesson, 1997). Concerns had been raised by the principal 
and teacher unions (Alcorn, 2015) from at least 1993 about the quality of new ITE 
providers and programmes, especially those offered by the growing number of 
newly established smaller providers. For instance, 1996 saw the first ERO review 
of ITE graduate quality, followed in 1997 by a Ministry of Education Green Paper 
on ‘Quality Teachers for Quality Learning’ and the Partington review of ITE 
quality, then in 1999 came ERO’s second review of the ‘pre-employment training 
of teachers’ (ie, ITE); in 2001 the Education and Science Select Committee too 
announced its own inquiry into ITE programme approvals, though no report was 
published from this, suggesting the committee may gleaned little that was new or 
significant.  

Concerns were 
raised through 
the 1990s about 
the quality of 
ITE programmes 
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However, even major negative changes in course content from non-major ITE 
providers wouldn’t drag down whole-of-country performance so quickly. In 1997, 
the six long-established state ITE providers still boasted 6121 of the 7499 (82%) 
funded EFTS for initial teacher education. Besides, with only roughly 10% of 
teachers at one time being new teachers (OECD average, 2010? TALIS), slightly 
higher at times of higher workforce turnover or an influx of new teachers.  

In short, even if concerns were well founded, not only would only less than 20% of 
all graduate teachers have been affected, and not only would this have 
represented only a drop in the ocean of the existing teaching workforce in any 
given year, but also there is no reason to believe that any such impacts would 
have affected the PISA 2012 cohort (who mostly entered primary school in 2002) 
any more than the PISA 2009 cohort (who entered in 1999) or earlier. 

Plausibility: Low. Potentially a contributing factor in overall decline over a longer 
period, but highly unlikely to underpin a sudden nationwide step-change drop. 

A shortage of subject-specialist teachers isn’t the cause 

Another potential factor could be some sudden change to the quality or make-up 
of the teaching profession. Some voices discussing the PISA 2012 drop pointed 
to the fact that some primary teachers lack confidence in teaching foundational 
science knowledge (The Education Debacle, 2013). Recent data from New 
Zealand’s own large-scale National Monitoring Study of Student Achievement 
(NMSSA) about 20 percent of teachers at Year 4 and at Year 8 indicated low 
levels of confidence in teaching science (Educational Assessment Research Unit, 
2018). Comparing this to NMSSA data on science teacher confidence in 2012, 
there is no evidence of a decline (though the questions asked are not directly 
comparable).  

Looking to international comparative research data, TIMSS 2014/15 showed that 
nearly all Year 9 students in New Zealand had science teachers who specialised 
in science (93%), a similar proportion to the international average. In maths 
however, New Zealand had fewer teachers with maths specialisations (66%) than 
the international average. Among Year 5 students, 19% had teachers who had 
specialised in maths, and 15% had teachers who had specialised in science; the 
international average was 43% for maths and 38% for science (Ministry of 
Education, 2016). However, TIMSS data shows no evidence of a sudden large-
scale change in the qualification levels or confidence levels of maths or science 
teachers that would result in a step change in national performance. 

There is some evidence that other countries too have grappled with shortages of 
qualified teachers in maths and science over similar time periods as New 
Zealand. For instance, in Canada during the 1990s [in Quebec], an inadequacy 
was noted between teacher training and professional needs. Because of a 
shortage of qualified maths teachers, maths teaching positions had to be given to 
individuals who lacked the necessary training (Council of Ministers of Education 
Canada, 2001). The timing of workforce changes fit the timing for other countries 
that fell in 2012.  

Plausibility: Low. Possibly a contributing factor in overall decline over a longer 
period, but unlikely to underpin a sudden nationwide step-change drop. 

Among Year 5 
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had teachers 
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Changes to mathematics pedagogy are a plausible cause 
At the time of the release of the 2012 findings, influential education researcher 
John Hattie suggested (The Education Debacle, 2013) that New Zealand’s poor 
performance may be due to maths ‘numeracy strategies’ (and science ‘based on 
awe and wonder’).  

Today the emphasis in NZ is teaching maths with an understanding of 
how maths makes sense rather than on drill and rote methods. However 
the memorisation and practice side of the balance has been not given 
enough status or importance. Let's work on getting the balance right. 
Strategies are great, but if there is no knowledge behind them, then there 
is only a set up for failure. 

This was a reference to the ‘Numeracy Project’. The Numeracy Project (or 
Numeracy Development Project, NDP) was a collection of initiatives between 
2000 and 2009, funded by New Zealand’s Ministry of Education, that provided in-
school professional learning and development (PLD) in mathematics (NZmaths, 
n.d.[b]).

Starting out as the Early Numeracy Project in Years 1 to 3 in just 18 schools in 
2000-2001 (Thomas, Tagg & Ward, 2003), by 2005 it had expanded to almost all 
primary schools in New Zealand (Holton, 2007) and “underpinned numeracy 
teaching in over 14,000 classrooms” across Years 1 to 9 (Tozer & Holmes, 2005). 
The NDP introduced teachers to ‘a new approach to the teaching of mathematics’ 
(NZmaths, n.d.[a]), with a strong focus on having students learn a range of 
different ways to solve maths problems and to choose the most appropriate one 
for each problem.  

Origins of the Numeracy Project 

These Australian and New Zealand multiple-strategies numeracy initiatives 
were built upon constructivism-influenced theories of Leslie Steffe at the 
University of Georgia in 1983 and 1988 and a development of these 
theories in 1991 and 1998 by Robert Wright (whose PhD was supervised 
by Steffe). 

Steffe’s theory centred on the counting methods that children used as their 
early numeracy developed through the first three years of schooling, 
though this was based on small-scale observational studies only (Ministry 
of Education, 2008). 

However, in New Zealand this model of numeracy in the first three years 
was adapted and extended up to Year 8 (Hunter, 2006). This extension 
drew on Pirie & Kieren’s (1989) teaching model, also underpinned only by 
small-scale observational studies and constructivist theories. 

Despite an apparently promising early trend in evaluations of 70,000 students’ 
ability to move up the NDP’s own ‘Stages of the Number Framework’ (Higgins et 
al, 2005), the wider effects of this multiple-strategies method appears, at least 
circumstantially, as if it was problematic for students’ ability to solve basic 
mathematical problems.  

For instance, New Zealand’s National Education Monitoring Project (NEMP) 
found a moderate net decline in mathematics performance in Year 4 from 2001 to 
2005 attributable to “a clear decline in tasks involving number facts”: tasks 
involving straightforward ‘recall of facts’ or ‘simple calculations with the four basic 
arithmetic operations’ (Flockton, Crooks, Smith & Smith, 2006). There was no 
significant change in performance on tasks involving algebra, logic, finding 
patterns, estimation or identifying sequences. Similarly, a longitudinal study which 

The Numeracy 
Project was a 
collection of PLD 
initiatives from 
2000 to 2009 to 
change maths 
teaching  
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followed 78 students from Year 1 in 2002 till they were in Year 8 in 2009 found 
that, although they were performing above the national average, “[they] cannot be 
considered to be performing well in relation to the [Ministry of Education’s] 
numeracy expectations” (Thomas, Tagg & Ward, 2009).  

Relatedly, looking at teaching practices, TIMSS 2007 showed that, compared to 
students in most other countries, New Zealand maths teachers were asking 
students to ‘memorise formulas and procedures’ much less frequently  and asking 
students to ‘explain their answers’ much more frequently  (Mullis, Martin & Foy, 
2008), instructional methods in line with those promoted by the Numeracy Project. 

We can speculate as to what extent these findings were influenced by the 
Numeracy Project; however, plausible direct causal mechanisms are easy to 
consider. For instance, for students to solve a problem the NDP way, they have to 
search through multiple strategies rather than simply recalling which algorithm is 
recommended for a given situation, thus undermining students’ ease of answering 
straightforward mathematics problems. Moreover, teaching multiple strategies 
likely takes longer that teaching a single algorithm, thus slowing students’ rate of 
learning. 

In Australia too, the precursor to NDP, New South Wales’ Count Me in Too 
(CMIT) was also implemented in 2000 (Thomas, Tagg & Ward, 2003) and made a 
significant impact on teaching mathematics in the early years. Its aim was to help 
teachers understand the range of strategies that children often employ when 
solving early numeracy tasks. Rather than assessing the learning and application 
of standard mathematical algorithms, CMIT judged students’ performance based 
on a diagnostic-interview assessment of the children’s use of various strategies. 
The apparent early success of CMIT inspired the implementation of similar 
programmes in other Australian states, such as Victoria’s Early Numeracy 
Development Project (ENDP), along with similar early evaluations against the 
stages of strategies being taught (Clarke et al, 2002). 

Likewise in Canada, similar approaches were introduced at the same time. In the 
early 2000s, most English-speaking provinces pivoted strongly towards teaching 
maths via inquiry-based methods. For instance, from 2002 Ontario spent millions 
of dollars developing and implementing an inquiry-based maths curriculum – 
known colloquially as ‘Discovery Maths’ – which focussed on getting students to 
‘engage in meaningful problem solving and dialogue’. However, a 2011 study 
from a non-partisan thinktank criticised “highly ineffective discovery-based 
instructional techniques. […] In order to improve our system of math instruction, 
schools must place a much stronger emphasis on mastering basic math skills and 
standard algorithms” (Zwaagstra, 2011). Shortly after, the falls in maths 
performance in many English-speaking provinces in PISA 2012 sparked 
widespread debate about the cause of the declining results, with most 
commentators laying the blame on inquiry-based instruction.  

Importantly, the provinces of Canada take part as ‘adjudicated regions’ in PISA, 
which allows us to explore as natural experiments differences in performance 
between Canadian provinces based on their implementation of province-level 
policies. After the PISA 2012 results, some of the provinces that fell most, such as 
Alberta and Manitoba, updated their curricula to include more basics, such as 
times table memorisation (Stokke, 2014). Similarly, in Ontario, which also 
experienced a large decline, the Premier has called for an overhaul of the maths 
curriculum (Ford’s reforms, 2019). In Quebec, the teachers’ union attributed the 
province’s continued strong performance in PISA to Quebec teachers resisting 
the province’s guidance on using inquiry-based methods and insisting on teaching 
children these basics (Morrow, 2014). 
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While somewhat circumstantial, the timing both in New Zealand and in other 
comparable education systems whose performance dropped in 2012 tends to 
point to the widespread push for ineffective mathematics pedagogies as the likely 
keystone influence.  

Hypothetically, if the NDP was the cause of the 2012 drop, the fact that even for 
later cohorts (PISA 2015 and 2018) New Zealand’s mathematics performance 
stayed low suggests that even though the NDP professional development courses 
have long since finished, the influence of this way of teaching mathematics may 
still be continuing in the nation’s maths classrooms. Indeed, this has implications 
for the New Zealand Curriculum, which appears to continue to uphold the NDP 
methods. That is, subsequent to the commencement of the NDP, the NDP’s 
knowledge and strategy frameworks have strongly influenced the development of 
the 2007 Curriculum’s mathematics and statistics learning area, in particular the 
number and algebra strand (NZmaths, n.d.[b]) and its language of multiple 
strategies. 

A similar change in pedagogy may also plausibly explain the drop in students’ 
scientific literacy in 2012. Figure 5 shows an increase since 2006 in how often 
students are asked to do investigations in their science lessons. Being asked to 
perform investigations in most or every class is associated with lower science 
performance and is higher in New Zealand than the OECD average (Jang-Jones, 
2019).  

Figure 5: From 2006 to 2015 the proportion of students regularly ‘asked to 
do an investigation to test ideas’ in their science lessons has increased. 

This use of investigations may be driven by changes to the Curriculum in 2007 or 
may have been influenced by broader changes to teaching philosophies and 
pedagogies over this period. However, research into curriculum reforms suggests 
that even the best-developed changes often fall short of expectations when 
implemented in classrooms, for reasons such as a lack of shared understanding 
of terms and scarce teacher time (Quigley, 2019). Moreover, the 1993 Curriculum 
for science (where the words ‘investigate’ or ‘investigation’ are used around 270 
times) places a similarly central focus on investigations as the 2007 version.  

Plausibility: Possible. The available data and evidence suggest a much more 
robust alignment with this hypothesis than with the others explored here.  
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DISCUSSION AND RECOMMENDATIONS 

This paper has explored an enduring question in New Zealand’s education 
system, and one which will no doubt surface again in light of the imminent 
publication of the findings from PISA 2018. This analysis confirms that the 
observed decline was genuine and not related to changes in measurement or 
demographics: between 2009 and 2012 there was a clear and fairly rapid drop in 
New Zealand’s mathematics outcomes. 

Among the range of possible causative factors explored here, after ruling out the 
implausible and unlikely, one stands out as the most likely primary cause 
(Figure 5). That is, the significant shifts in pedagogy in the 2000s, especially in 
mathematics via the Numeracy Project. 

Figure 5: Plausibility of the hypothesised causes explored in this paper 

Summary of factors explored Plausibility 

Economic changes Low 

Increased students smartphone use Low 

Self-governing schools Very low 

Increased school technology use Fairly low 

Teacher shortages and ITE provision Low 

Shortage of subject expert teachers Low 

Changes to mathematics pedagogy Possible 

Regarding New Zealand’s comparatively large longer-term slide in student 
achievement on PISA since the year 2000, a handful of factors identified in this 
paper merit further research. Although the longer-term influence of those factors – 
positive or negative – hasn’t been explored here, many began their influence 
early in the lives of each PISA cohort and continued their influence throughout.  

Crucially, this cohort-lifespan lens highlights the cumulative and longer-term 
nature of education outcomes. By the time New Zealand was celebrating being 
top of the world in PISA 2000, seeds of decline had already been sown.  

Evidence undoubtedly plays a lead role in improving education. For the Ministry of 
Education to invest large sums into a programme with a remarkably low-quality 
evidence base (see side box ‘The origins of the Numeracy Project’) must serve as 
a cautionary tale. It is impossible to escape the recommendation that the Ministry 
re-examine its current standards and processes for ensuring decisions are based 
on the best current evidence. Relatedly, it seems wise to also suggest investing in 
efforts to raise the ability of teachers and school leaders themselves to distinguish 
high quality from low quality evidence to inform their practices.  

The NDP’s self-referencing evaluations serve to illustrate the value in measuring 
changes in education performance against a robust and independent yardstick, 
such as is gained from New Zealand’s participation in international comparative 
research studies such as PISA.  

Finally, instructional method is one of the easiest things for educators to change. 
If the key factor behind the 2012 drop was indeed this change in pedagogy, 
backed by sustained investment and effort, it should give us hope that over a 
similar timespan an effort to make instructional practices evidence-informed could 
lift national education outcomes.
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Our Mission 

We shape a system that 
produces equitable and 
excellent outcomes 

New Zealand Education 

Report Card 
New Zealand Education 

Report Card 

1 The expected benchmarks for the various studies are: 
NMSSA Benchmark for year 4 in all subjects is a score above level 2. 
NMSSA Benchmark for year 8 in all subjects is a score above level 4. 
PIRLS/TIMSS for all year levels and subjects the benchmark is the intermediate level which is equivalent to a 
score of 475 or higher. 
PISA benchmarks for all subjects is the intermediate benchmark which is level 4 and above. 
2 Te Reo Māori Bands indicate an increasing level of complexity within the use of te reo Māori. Band 1 is 
equivalent to a score of 74 or less. Band 2 Is equivalent to a score between 75 and 109. Band 3 is equivalent 
to a score 
between 110 and 144. Band 4 is equivalent to a score of 145 or higher. 
3The 39% of students in decile 1-2 and the 7% of students in decile 9-10, refers to students who took part in 
TIMSS only.  Data from TIMSS Mathematics Year 5 report, available on Education Counts.
4Minimum benchmark for TIMSS is the Low benchmark which is equivalent to a score of 400 or more 
Minimum benchmark for PISA is Level 2 which is equivalent to a score greater than 420.0 
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Increase Decrease: % of students achieving at or above the expected benchmark1

Key Competencies Thinking  Using language Managing self Relating to others Participating 
and symbols and text Contributing 

Not Measured Not Measured Not Measured Not Measured Not Measured 

Attendance Chronic Absence: Moderate Absence: Irregular Absence: Regular Attendance: 
< 7 days /10 7-8 days /10 8 - 9 days /10 9+ days /10 

2021 Term 2 (2020 Term 2) 8%(9%) 9%(8%) 24%(19%) 60%(64%) 

NCEA 2020(2019) 

Below level 1 Level 1 Level 2 Level 3 UE 

Highest qualification of 2020(2019) school leavers 12% (12%) 8% (9%) 22% (25%) 15%(15%) 44%(39%) 

WELLBEING 

New Zealand students experience bullying more frequently 
compared to students in most other countries. 

The percentage of New Zealand students that frequently 
experience bullying is greater than international averages. 
However, this has been decreasing in recent years. On the other 
hand, students' sense of belonging is similar to the levels seen 
internationally: 

YEAR 5 YEAR 9 

PERCENTAGE 
OF STUDENTS: NZ GLOBAL NZ GLOBAL 

Experiencing 
37% 52% 36% 29% 

bullying 

Feeling a sense 
91% 92% 14% 14% 

of belonging 

TE REO LEVEL 1 IN ENGLISH MEDIUM SCHOOLS (2016)2 

Band 1 Band 2 Band 3 Band 4 

Year 4 22% 65% 13% - 
Year 8 4% 46% 45% 6% 

EQUITY 
39% of students in Decile 1-2 did not reach the 
lowest benchmark, compared to students in Deciles 9, 
and 10 which only had 7% below the low benchmark3. 

Compared to countries with similar performance, New Zealand 
has a high percentage of low performing students. The majority of 
these students come from disadvantaged backgrounds. 
Those primarily affected are Māori and Pacific students who tend to 
be from socio-economically disadvantaged backgrounds. 

% of students meeting the minimum benchmark in Mathematics4: 
Ethnicity TIMSS 2018/19(Year 5) PISA 2018(15 year olds) 
Asian 90% 84% 
NZ Pākehā 87% 84% 
Māori 74% 63% 
Pacific 70% 56% 

EXCELLENCE 
New Zealand’s top performing students fare relatively 
well worldwide 

The proportion of NZ students reaching the top benchmarks are 
similar to or above international averages. 
Percentage of NZ students reaching the top benchmark (compared 
to the rest of the world): 

STUDY AGE/SUBJECT NZ GLOBAL 
11% 11% PIRLS 2015/16    Year 5 Reading 

TIMSS 2018/19 Year 5 Maths 6% 7% 
PISA 2018 15 Year Old Maths 11% 11% 

Year 4 Year 5 YEAR 8 Year 9 15-year-olds
Learning Area NMSSA PIRLS/TIMSS NMSSA TIMSS PISA

Reading 2019 2015 2019 2018 

63% 73% 56% 81% 

Writing 2019 2019 

63% 35% 

Mathematics 2018 2018 2018 2019 2018 

81% 56% 45% 53% 78% 

Science 2017 2018 2017 2019 2018 

94% 64% 20% 63% 82% 
2017

 

Health and PE 2017 
88% 33% 

2018
 

Social Studies 2018 
63% 36% 

The Arts 2015 2015 

72% 63% 
2016

 

Technology 2016 
73% 53% 
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outcomes
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Students from Asian backgrounds: 
diversity and school performance 
Summary 

This paper uses PISA1 data to uncover insights about Asian students in New 
Zealand: their backgrounds, habits and attitudes, expectations and performance 
at school. It also explores the factors that contribute to high and low performance 
among these students.  

Averages can hide myriad differences between individuals. Therefore in most 
places here the language of proportions is used in an effort to dispel stereotypes 
that any factor is true of ‘all’ Asian students. This highlights how imperative it is 
that anyone responsible for decisions affecting Asian students work to 
understand the specific situation, habits and attitudes of those individuals.

KEY FINDINGS 
Every three years a large sample of 15-year-olds, representative of all enrolled in 
English-medium schools in New Zealand, is selected to participate in PISA1, a 
high-quality education research study. This paper finds: 

 A large portion of the difference between Asian and non-Asian students
can be accounted for by differences in a students’ socioeconomic status
– that is, their family background.

 While many factors distinguish Asian and non-Asian students in New
Zealand, most disappear when other factors are controlled for, especially
socioeconomic differences.

 Over and above socioeconomic differences, the factors most strongly
explaining high Asian performance are: positive attendance habits, a
notable competitive streak and good listening skills.

 While many Asian students tend to do well in school and to be
conscientious, career minded, enjoy good peer relationships, individuals
vary widely and ‘model minority’ stereotypes should be avoided.

1 The Programme for International Student Assessment is a research programme overseen by the 
Organisation for Economic Cooperation and Development (OECD). PISA’s primary aim is to provide 
robust and independent data to inform education decision makers in OECD member countries, 
including New Zealand. 

Many differences 
between Asian 
and non-Asian 
students relate to 
socio-economics. 
However, Asians 
who attend well, 
are competitive 
and have good 
listening skills 
perform best 

Document 8
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The context 
An increasing proportion of New Zealand’s population, and its student body, is 
made up of individuals who trace their background to part of Asia. It is therefore 
imperative to understand clearly how Asian students in New Zealand are 
performing in school, what factors underlie that performance and whether Asian 
students differ in any important regards from students of non-Asian backgrounds. 

Moreover, with Asia’s steady growth in economic, technological, cultural and 
diplomatic influence over the past decades, New Zealand has launched initiatives 
towards raising the ‘Asia readiness’ of its graduates, entrepreneurs and 
businesses. Therefore, this paper also seeks to contribute to this wider 
awareness of Asian peoples in New Zealand. 

Defining ‘Asian’ 

Ethnicity is generally understood to be any mix of ancestral origins, 
upbringing and/or language use – in short, cultural background. To gather 
data on students’ ethnicity, PISA in New Zealand asks students: 

Which ethnic group(s) do you belong to? 

The specific ethnicities that students give are then categorised using 
official standards for ethnicity set by Statistics New Zealand. Students who 
gave at least one Asian ethnicity are assigned to the ‘Asian’ grouping for 
analysis. 

A limitation of this method is that it gives no sense of the extent to which a 
given student would self-identify as Asian. For instance, a student from the 
South African Indian ethnic group or a third generation Chinese New 
Zealander, both categorised in official statistics as Asian, may or may not 
feel a connection to Asia or to Asian cultures. 
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Asian students tend to perform well, especially in maths 
Asian students in New Zealand tend to have, on average, higher mathematical 
literacy levels than the New Zealand average (Figure 1a), according to data from 
PISA, which evaluates the competences of 15-year-old students  around the 
world every three years.  

Asian students also tend to have, on average, high reading literacy levels and 
scientific literacy levels. However these are not different to a statistically 
significant extent  from the New Zealand average. 

Trends for Asian students, on average, have countered national trends in some 
ways too. Figure 1b also shows that since 2000 has been a slow, sustained 
decline in Asian ‘poor performers’ in reading literacy, as measured by PISA. 
Moreover, in 2012, when New Zealand experienced its largest and first 
statistically significant decline in PISA scores, Asian students didn’t decline 
(Figure 1a).  

Compared to the national picture, among Asian students there are slightly more 
‘top performers’, at PISA proficiency levels 5 and 6, and slightly fewer ‘poor 
performers’, falling below the baseline PISA proficiency level 2 (Figure 1b). 
However, there are Asian students who perform at all levels. It is important not to 
assume that all Asian students will do well in school – some don’t. Figure 1b 
clearly shows some are poor performers by fifteen years of age.  

Figure 
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Asian students in New Zealand are a ‘superdiverse’ group 
Asia is currently home to an estimated four and a half billion people, of highly 
diverse histories and cultural heritages. Whereas New Zealand itself has been 
characterised as a ‘superdiverse’ country (Chen, 2015), the scale of diversity of 
Asia is orders of magnitude higher – a diversity which is broadly reflected in the 
Asian students in New Zealand. 

Almost half the Asians in New Zealand schools who took part in PISA 2015 were 
born in New Zealand (Figure 2). Of those born overseas, region-wise there is a 
three-way split with about 15% born in each of South-East Asia, South Asia and 
East Asia. Only one quarter of overseas-born Asians arrived in New Zealand 
before school age. 

Among non-Asian students, 1 in 4 have mothers and fathers born overseas. 
Among Asian students, this rises to about 9 in 10 (Figure 4). 

Figure 3: About half of Asian 15-year-olds in New Zealand were born here. 

Figure 4: Their mothers were 
mostly born overseas…        … and so were their fathers. 
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Educated – and education-valuing – Asian parents 
Whereas the highest employment level of Asian students’ parents is similar to that 
of non-Asian students’, the highest education level completed by a parent is 
markedly higher among Asian students’ parents (Figure 5).  

Even though some Asian countries, in particular Korea and Japan, boast a higher 
proportion of the population with a tertiary qualification than New Zealand (OECD, 
2019), this high rate in New Zealand hints at some level of ‘filtering’. That is, New 
Zealand takes in the families of more highly qualified people from the countries 
they are arriving from, due to the country’s skills- and education-based 
immigration system.  

While most Asians in New Zealand schools will have an immigrant background, 
meeting standard entry requirements, a small proportion will be from a refugee 
background, escaping war or persecution. While PISA does not ask about 
refugee background, representative of 15-year-olds in New Zealand schools, the 
PISA 2015 sample contains a very small number of students from countries that 
New Zealand has taken refugees from in the past (such as Burma/Myanmar and 
Sri Lanka). 

Based on the occupational levels of the students’ parents, there is little reason to 
believe there are differences with non-Asians in terms of average income levels. 
However, Asian students are noticeably more common in higher decile schools 
with almost 45% of Asian students enrolled in schools in deciles 8 to 10 (Figure 
6).  

It is important to note that there is no evidence that low decile schools provide a 
lower quality of education. On the contrary, differences between deciles in 
average achievement reflect students' different socio-economic starting points 
rather than differing quality of education or speed of progress (Ministry of 
Education, 2018; Hernandez, 2019).  

Yet higher decile areas are wealthier and more expensive, implying that relatively 
many Asian parents may be prioritising their expenditure to live in these areas, 
perhaps based on a perception that decile is in some way related to quality of 
education or to future opportunities for their child. This would be consistent with 
international research showing very high spending on children’s education by 
parents in many Asian countries (HSBC, 2017). 

Asian voices from the Kōrero Mātauranga survey. In their own words. 

In 2018, the nationwide Education Conversation | Kōrero Mātauranga 
survey asked students ‘What does a successful student of the future 
look like to you?’ Analysing responses to this question from Asian high 
school age students, many of the same themes explored in this paper 
come through clearly. Throughout this paper are boxes with typical 
responses from these students. This allows us to hear these themes 
expressed in Asian students’ own words. 

It is important to recognise that this represents their understanding of a 
‘successful’ student, not simply an average one. 

xxxx 
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Language at home and fewer resources: barriers to learning? 

Other elements of home and family influence on educational achievement are 
family support for the student’s educational efforts, the language spoken at home 
and the number of books at home.  

PISA data on parental support does not show any meaningful difference between 
Asian and non-Asian students. Around 90-95% of students of both groupings 
agree that their parents show interest this year in their school activities and are 
supportive of their educational efforts, and 80-85% have parents who support 
them when facing difficulties at school.  

On average, speaking a different language at home from the language of 
instruction is related to poorer educational outcomes (OECD, 2016) as this 
presents an additional barrier to learning. Whereas only a small percentage of 
non-Asian 15-year-olds speak a language other than English at home, around 
half of Asian students do (Figure 7).  

However, many of these students will have been using English in education and 
social use in New Zealand for a long time and therefore may no longer face a 
language barrier in using English. Many may actually benefit from having 
knowledge of a second or third language. 

In New Zealand as in all countries in PISA and similar education research studies, 
the number of books in a student’s home is an important predictor of a child's 
educational attainment. It encapsulates a range of out-of-school factors that affect 
a child's reading ability and performance at school, including a family's economic 
situation, parental education levels, and attitudes in the home towards reading 
and/or schooling, putting forward opportunities for schools to partner with families 
and whānau.  

Perhaps surprisingly, the number of books in Asian students’ home is marginally 
lower than that of non-Asian students (Figure 8), which would tend to predict 
slightly lower achievement by Asian students, on average. However, a 
confounding factor is the high proportion of Asian students born overseas or to 
parents from overseas, who may have left books behind during their relocation. 
Moreover, access to digital books and to a well-stocked library can compensate 
for relatively lower quantities of books at home. 

xxxx 
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Asian students dedicate more time and effort to their studies 
When we look at habits before and after school (Figures 9a & 9b), the standout 
difference is in the proportion of Asian students studying both before and after 
school. This suggests that these students are prioritising study above other 
activities.  

After school, a statistically lower proportion participate in exercise/sport or work 
outside the home, and a statistically higher proportion read. (The latter is 
especially interesting in light of the earlier finding that Asian students tend to have 
access to relatively fewer books at home). Because of this, Asian students are 
managing to simply spend more time with the school-related content – 
understanding, practising and digesting it. 

Note also that differences may be present within this time use: for example, time 
meeting with friends or talking on the phone could be based around talking about 
schoolwork and learning or about video games and sports results. 

Behaviours before and after school also influence school outcomes. Before 
school, there are few significant differences between Asian and non-Asian 
students on average (Figure 9a), though a higher proportion of Asian students 
report they studied for school or homework before coming to school. We don’t 
know how many of these did their homework or were studying further to keep up 
or to get ahead, but any of these learning-directed behaviours would appear 
beneficial for school-related learning. 

On average in New Zealand and internationally, after-school study/homework is 
associated with lower achievement, but only because those who study longer 
tend to be those who are behind the class and need to catch up (remedial study). 
The more motivated Asian students appear to be using after school time to get 
ahead (extension study). Data from 2012 shows that Asian students are 
somewhat more likely to attend after-school lessons in maths and science.  

Asian students are also more likely to report putting effort into their homework, 
their revision for tests, their efforts to understand the maths material and keeping 
organised and undistracted (Figure 10). The lower rates of after-school paid work 
(Figure 9b) possibly reflect family backgrounds with sufficient financial stability to 
not require this and also expectations that the child should prioritise study over 
work experience. 

Also related to time use, fewer Asian students report that they ever arrive late for 
school or skip school (Figure 11). By losing less time to absence, Asian students 
are thus likely to benefit from more class time in which to learn (‘opportunity to 
learn’). Attendance is a ‘necessary but not sufficient’ element of school learning – 
missing school is losing the opportunity to learn. The difference between Asian 
and non-Asian students in the rates of attendance they report for ‘the last two full 
school weeks’ is statistically significant. Asian students are less likely to arrive late 
for school and are slightly less likely to skip a class or skip school for a whole day 
(Figure 11). 

Fewer Asian students believe that their performance in maths is down to chance, 
nor do they believe they couldn’t do well in maths if they set their mind to it 
(Figure 12). This tends to suggest a slightly higher propensity among Asian 
students to see performance as an outcome of effort. 

Substantially lower numbers of Asian students feel tense or worried when working 
on maths (Figure 13). This may be due to Asian students’ higher performance, on 

xxxx 
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average, in mathematics or could be related to the above attitude of effort leading 
to performance.   

 Asian voices from the Kōrero Mātauranga survey. In their own words. 

Theme 1: Putting in effort and not shirking from hard work. 

“A successful student of the future…” • A person that strives for the best 
     and gives it their all. 
• Someone who… gets the grades  
they have deserved for the amount  • Hard working and doesn't give up. 
of work they have put in.  They are positive about their future. 
      
• Someone who doesn't worry   • A successful student is not only 
constantly about passing because an independent individual, but is 
it's relatively straightforward to   also hard working. They have their 
pass if you put the effort in.  mind set on their future goal, 
     striving to achieve their objective. 
• Somebody that is disciplined and     
hard working. Someone who can  • Someone who worked hard for  
handle studying and doesn’t take what they wanted to accomplish 
easy subjects.    and is happy with who and what  
     they've become. 
  

 

 

Asian students are competitive and driven by career goals 
In terms of Asian students’ educational expectations, a higher proportion intend to 
go on to attain a degree or higher (Figure 14) – an important predictor of high 
achievement in all Asian education systems (Sandoval-Hernández & Białowolski, 
2016). Among Asian students in New Zealand, to a large extent this appears to 
reflect differences in parental education, and likely parental expectations. 

A higher proportion of Asian students hold high expectations for their future 
educational and career outcomes. Asian students are more likely than non-Asian 
students to report they expect to complete a degree or higher (Figure 15). 
Similarly, when asked what job they expect to be doing at age 30, Asian students 
are more likely than non-Asian students to expect a career as a professional, 
especially in the fields of health, science and engineering and business 
administration. 

There is a gap of 10 to 15 percentage points between Asian students, on 
average, and non-Asians in terms of seeing studying science and maths as a 
gateway to higher learning, instrumental in improving their career prospects and 
contributing towards in their future goals.  

Related to this, a substantially higher proportion of Asian students than non-
Asians also have parents who like mathematics and see instrumental value in 
learning it, and Asian students also more often keep company with peers who try 
hard in maths (Figure 16). This supports a positive student attitude towards the 
subject, a key predictor of academic success (Sandoval-Hernández & 
Białowolski, 2016). 

xxxxx 
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Moreover, a higher proportion of Asian students agree they ‘want to be one of the 
best students in my class’ (Figure 17), implying a strong sense of 
competitiveness, or at least an expectation they can be –and wish to be – a top 
performer. This may reflect parental expectations or students’ own ambitions, or 
both. It may also reflect an awareness that top performers in school often enjoy a 
competitive advantage in further education and employment opportunities after 
finishing school (Dhingra, 2018). 

Asian voices from the Kōrero Mātauranga survey. In their own words. 

Theme 2: Career mindedness. 

“A successful student of the future…” • Being what they want to be, and
not giving on their dream job. Not 

• Get a good job with good pay. giving up on their dream of being 
whatever they want. 

• Being happy and content with their
job, also getting a good amount of • Smart, good education, qualified.
wage and not too stressed. Enough Able to access any career they 
family and friends time too. would like. 

Asian students get on well with peers and are good listeners 
Asian students are more likely to ‘feel like I belong’ at school and are marginally 
more likely to feel safe at school (Figure 19). This difference in sense of safety 
may partly be related to Asian students being less likely than non-Asian students 
to be on the receiving end of most bullying behaviours in school. Significantly 
fewer Asian students report experiencing bullying behaviours from other students, 
especially less being made fun of or having nasty rumours spread about them, 
which could plausibly be related to relatively strong performance at school. 

In terms of collaboration with others, two main constructs from PISA 2015 relating 
to collaborative dispositions and collaborative working are ‘valuing relationships’ 
and ‘valuing group work’. The only place where Asian students appear to hold 
slightly different views here is in judging themselves to be a ‘good listener’ in the 
context of getting on with others (Figures 22a and 22b). On average in New 
Zealand and internationally, ‘valuing group work’ is associated with lower 
achievement (May, 2017), suggesting that weaker students most appreciate 
working in a group, whether this is to support their learning or to conceal a lack of 
knowledge or effort. 

xxxxx 
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Asian voices from the Kōrero Mātauranga survey. In their own words. 

Theme 3: Studying isn’t everything. 

“A successful student of the future…” • A successful student should not
only help themselves but others 

• A student who can work in a team. and should be an all-rounder.
Excessive studying won't get you a
spot in your precious future career  • A successful student to me looks
because you need to be able to  like a student who has planned 
communicate with the people around their week out, is up to date with all 
you as well. A successful student is school work, and is willing to help 
also empathetic. other students who are struggling. 

• Someone who is adaptable, a quick  • As well as being academically
thinker with strong reasoning skills, successful, they should be able to 
and a strong problem solver. Most leave school with confidence in not 
importantly, can relate well to others, only their knowledge but their life 
with good emotional intelligence. skills as well. 

Family, attendance, competitiveness and listening skills are 
key factors 
The academic performance and competences of Asian students in New Zealand 
is similar to the diverse as their backgrounds. Breaking down the factors above to 
see what has the strongest link to achievement among Asian students who do 
well in school, the main factors appear to be parental background/influence, 
school socioeconomic status, strong attendance, a student’s sense of 
competitiveness and their ability to listen well (Figure 21).  

The reverse of this is that risk factors for low performance among Asian students 
include being from a disadvantaged background, being enrolled in a school in a 
disadvantaged area, and poor attendance or poor listening habits. Other factors 
related to low performance among Asian students (Figure 21) are higher 
exposure to inquiry-based instructional methods, higher exposure to bullying and 
higher schoolwork-related anxiety. 

The central role of socioeconomic background points to the strong influence of 
parents, both socio-economically and socio-culturally. As well as family 
background (combining parental education level, occupation and wealth). 
Exhibiting good listening behaviours and wanting to be the best in the class are 
also likely related to parental mindsets about the value of learning and doing well 
in school. 

Moreover, re-running this analysis replacing the combined indicator of ‘economic, 
social and cultural background’ separately with each element of the PISA 
measure of economic, social and cultural background (parental education level, 
occupation and wealth), the individual components have nowhere near the effect 
of the three parts combined. It appears that it is the sum of these economic, social 
and cultural factors that combine to give many advantaged Asian students a 
head-start: education-prioritising attitudes, career-related role-modelling and 
understanding of application of learning, and the financial means to provide 
opportunities for the child. 

xxxxx 
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Discussion 
Many Asian students in New Zealand perform well in school, even though only 
half were born in New Zealand and most have at least one parent born overseas. 
Many also face the additional barrier to high performance of not speaking English 
most of the time at home. 

Asian students tend to have a stronger sense that effort will lead to improvement 
(an element of ‘growth mindset’), higher motivation to learn for instrumental 
purposes, such as getting a job, and have stronger expectations of going on to 
higher education and entering a professional career. As their parents also tend to 
have higher education levels and parents who like maths, these attitudes and 
habits are likely an offshoot of parental views. Relatedly, Asian students appear to 
feel more competitive, on average, than non-Asian students. These findings tend 
to reflect norms within many Asian countries and communities where parents 
value educational achievement as a path to competitive social advantage and 
social mobility (Dhingra, 2018; Hultberg, Santandreu Calonge & Kim, 2017). 

Asian students tend to be absent less and outside of school they study more, 
read more and are more likely to attend extracurricular tutorials. They are less 
likely to work for pay or participate in sports after school. Again, this suggests that 
– whether by their own choice or habit, or by pressure from their parents – they
are prioritising study and school achievement.

There are also higher numbers of Asian students who consider themselves ‘good 
listeners’. This was asked among questions about students’ collaboration and 
relationships with peers, intending to measure active listening in the context of 
peer relationships, though this could also indicate students who feel they listen 
studiously in classes too. This latter interpretation helps explain why students who 
are good listeners are also higher achievers (controlling for other factors). 

However, compared to non-Asian students, our Asian students on average have 
parents who are more educated, probably due to New Zealand’s points-based 
immigration system. They also attend higher decile schools, located in wealthier 
communities, which suggests that their parents are making investment choices 
(such as home location) that prioritise their children’s education, and that they 
have the resources to afford this. They also feel a higher sense of belonging at 
school, an indicator of the quality of student relationships at school, and a lower 
anxiety about school-related tasks. 

Of the factors measured, the ones that appear to be most strongly related to 
higher performance among Asian students (controlling for the other factors) are: 
student social, economic and cultural background and attendance habits, the 
school background and the school’s instruction methods, and also the student’s 
level of listening skills and competitiveness.. 

xxxxx 

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



HE WHAKAARO | EDUCATION INSIGHTS STUDENTS FROM ASIAN BACKGROUNDS 

February 2020 www.educationcounts.govt.nz/goto/whakaaro      13 

Takeaways for teachers and policy makers 
Obviously no student is smarter simply because of the ethnic group they hail 
from. Most of the above differences between Asian and non-Asian students can 
be traced to socioeconomic factors mixed with pro-study mindsets and habits 
transmitted from parents and community members.  

Most Asian students in NZ are not far removed from one or more Asian culture – 
nine out of ten have a parent born outside New Zealand. However, many of the 
factors that distinguish Asian students, on average, disappear when other factors 
are controlled for. That is, many high-performing Asian students are not very 
different from high-performing non-Asian students from high socioeconomic 
backgrounds. Socioeconomic advantage explains a large proportion of the 
difference: Asian students tend, on average, to be more advantaged (often having 
at least one highly educated parent) and attend higher decile schools than non-
Asian students. Relatedly, while many Asian students in New Zealand do well in 
school, there are also low-performing Asians. Risk factors are similar to any 
student from a disadvantaged background or living in a disadvantaged 
community.  

After the socioeconomic differences, the factors that most strongly explain Asian 
students’ performance are positive attendance habits, a notable competitive 
streak (student/parent aspiration) with many valuing collaborative study. These 
are educational values that describe putting in effort, aiming high and keeping 
longer-term goals in mind, helping others and collaborating with peers – good 
practices for all students. 

Some issues raised by this research 
This analysis raises many issues, but I would like to highlight the following two: 

Examining group averages risks falsely homogenising diverse individuals with a 
widely varying sense of membership of a given group. I have tried here to 
highlight the diversity of Asian students and compared differences between 
groups using both language of proportions and likelihoods and also highlighting 
where statistics are only true ‘on average’. Averages can also contribute to 
stereotype threat, where members of group feel pressure to conform to 
stereotypes of the group, and also hide the myriad differences between Asian 
cultures. It is imperative that anyone responsible for decisions affecting Asian 
students work to understand their specific situation, habits and attitudes. 

It appears in New Zealand that a large portion of the difference between Asian 
and non-Asian students can be accounted for by differences in family 
background. Yet the intersection between cultural background and socioeconomic 
background is blurry. For instance, if a well-off student with an upbringing 
influenced by their family’s cultural habits and beliefs does well in school, it is 
hard to disentangle to what extent their habits and values are due to culture and 
to what extent to their parents’ level of education and resources. 

No student is 
less or more 
smart simply 
because of their 
ethnicity 
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More about the data used in this report 
PISA is a three-yearly research programme. A nationally representative sample of 
students sits a competence-based assessment and also completes 
(anonymously) a detailed background questionnaire. The majority of the analysis 
here comes from the questionnaire data.  

In many cases, PISA questionnaire items are designed to measure a construct, 
such as ‘sense of belonging in school’, and the questions put to students ask 
about multiple dimensions of this construct, which are then combined to provide a 
measure of that construct. 

For more on PISA in New Zealand, visit educationcounts.co.nz/goto/pisa. 
For PISA internationally, visit oecd.org/pisa. 

Authored by Adam Jang-Jones 

The author wishes to acknowledge the many members of the Ministry of Education’s Asian Network 
who contributed valuable feedback and perspectives on the draft of this paper. 
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