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Introduction and note to readers

This report presents the New Zealand results from the PISA 2003 survey on various characteristics of 15-year-
old students as learners. As well as assessing students’ knowledge and skills in mathematics, science, problem
solving and reading, students were given a questionnaire which included questions on student background,
engagement, motivation, self-belief, and learning strategies. Since the main focus of the 2003 assessment is
mathematics, this report primarily focuses on student approaches to learning alongside their performance in

mathematics.

Important note on interpretation
The approaches to learning indicators are all based on self-reporting through the student questionnaire. They do
not, therefore, measure directly what students do when they learn; they measure their own perceptions of what

they are like as learners.

The report is based around ten indicators constructed by the OECD. Each indicator comprises an index of scores
for each student based on their answers to a range of questions. The indicators and the categories in which they

are grouped are:

Category Indicators
Engagement and Attitude Interest and Instrumental Sense of
motivation towards school enjoyment of motivation belonging at
mathematics school
Self-belief and emotion Self-concept in Self-efficacy in Anxiety in
mathematics mathematics mathematics
Learning strategies Use of control Use of Use of
strategies elaboration memorisation
strategies strategies

Evidence from earlier research played an important part in the construction of these indicators. PISA identified
student characteristics that make positive approaches to learning more likely, and students were asked several
questions about each characteristic. However readers should bear in mind that constructs such as motivation
and enjoyment of mathematics and the use of particular learning strategies are based on self-reporting by
students rather than direct evidence on the extent to which such strategies are used.
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Overview

What is PISA?

Programme for International Student Assessment (PISA) is a three-yearly international survey of 15-year-olds
that assesses their knowledge and skills for modern life. In 2003, the survey was carried out in the 30
Organisation for Economic Cooperation and Development (OECD) member countries, plus 11 other countries,
and it tested over a quarter of a million students, including 4500 from New Zealand.

What does PISA tell us about student approaches to learning?

PISA tells us about the extent to which students feel engaged in learning, display self-belief in learning particular
subjects, and adopt various learning strategies — all according to the students’ own responses to the PISA
questionnaire.

Do New Zealand students display stronger approaches to learning than students in other countries?
In general, New Zealand students do not differ markedly from the international average in their approaches to
learning. However, comparisons between countries need to be viewed with caution because of cultural
differences in the ways such questions are answered. Analysis of PISA 2000 data showed that for some self-
reported characteristics, cross-country comparisons are difficult to make. This report focuses on differences
among sub-groups within New Zealand and on the relationship between mathematics performance and
approaches to learning, which may provide more useful information.

Are some groups in New Zealand better equipped to learn than others?

In New Zealand, the majority of students from all ethnic groups, both boys and girls, acknowledge the
importance of school and of learning mathematics. However, boys and Pasifika and Maori students express
greater interest in and enjoyment of mathematics. On the other hand, Pasifika and Maori students are more
likely to report low belief in their ability to tackle difficult mathematical problems and anxiety in this regard.
Asian students and boys generally report stronger self-belief. There are fewer differences across groups when it
comes to reported learning strategies, but Asian students report a strong inclination to control their own
learning, whereas Pasifika students report heavy use of memorisation strategies.

Are certain approaches to learning linked to better results in mathematics?

A survey of this kind cannot demonstrate causal links between how students learn and their performance in
mathematics tasks. However, it can highlight a number of areas where there are associations between positive
learning characteristics and higher achievement. The strongest associations, unsurprisingly, are between the
reported self-belief of learners and higher performance; these two attributes are likely to be mutually
reinforcing. Pakehd/European and Asian students, who express a strong interest in the subject, are more likely
to do well in mathematics. However, this is not the case among Pasifika or M&ori students, for whom the
external motivation of recognising the importance of mathematics to their futures is a better predictor of doing
relatively well in mathematics. In the case of learning strategies, links with performance are not generally clear-
cut, but students whose responses suggest that they do not control their own learning appear to be at particular
risk of performing less well in mathematics.
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Background: the PISA survey

PISA surveys the knowledge and skills of 15-year-olds in the principal industrialised countries. The product of
collaboration between participating governments through the OECD, it draws on leading international expertise
to develop comparisons across countries and cultures.

PISA 2003 is the second assessment in the series. In this survey:

e  Well over a quarter of a million students in 41 countries took part. All 30 OECD member countries

participated, as well as ‘partner countries’ in Asia, Africa, Eastern Europe, and Latin America.
e Each student took a two-hour written test in their school.

e Students were assessed in mathematics, reading, science, and problem solving. Mathematics was the
main focus in 2003, while reading was the main focus in the first survey in 2000. The next PISA
assessment in 2006 will focus on student performance in science.

e The assessment used a continuous scale to measure students’ capacity to apply knowledge and skills in
key subject areas and to analyse, reason, and communicate effectively as they posed, solved, and
interpreted problems in a variety of situations.

The key features of the PISA approach are:

e Its policy orientation, with the design and reporting methods determined by the need of governments to
draw policy lessons.

e The innovative ‘literacy’ concept, which is concerned with the capacity of students to apply knowledge
and skills in key subject areas and to analyse, reason, and communicate effectively as they pose, solve,
and interpret problems in a variety of situations.

e Its inclusion of assessment that is not restricted to particular areas of the school curriculum. The
assessment of ‘problem-solving’ in 2003 was the first such ‘cross-curricular’ assessment.

e Its regularity, which will enable countries to monitor their progress in meeting key learning objectives
over time.

e Its consideration of student performance alongside the background characteristics of students at home
and school in order to explore some of the main features associated with educational success. Each
participating student and school completed a questionnaire that allowed a wide range of background
information. to be considered alongside student performance.

e Its breadth of geographical coverage, as the countries that have participated so far represent one-third
of the world’s population and almost nine-tenths of the world’s gross domestic product (GDP).

Overall, New Zealand students perform well in the PISA assessment. They are consistently in the top third
among OECD countries across all the domains surveyed. In mathematics, New Zealand students are estimated to
be ranked between seventh and tenth out of the 29 OECD countries who reported valid results.
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What PISA tells us about students as learners

What are students like as learners at age 15? Students who say they are well motivated, believe in their own
abilities, and regularly adopt effective learning strategies tend to show stronger performance in PISA. Positive
approaches to learning are outcomes of education in themselves, as well as contributing to students’ acquisition
of knowledge and skills. Students who have become effective learners by the time they leave school, particularly
those who have learned to regulate their learning effectively, are more likely to carry learning skills into later
life.*

In PISA, evidence of student approaches to learning is based on student self-reports. In a questionnaire, students
were asked about the strength of their agreement or disagreement with certain statements or the frequency with
which they undertook certain learning practices.

In general, PISA self-reports have been shown to be problematic in comparing student approaches to learning
reliably across countries but they are useful in looking at patterns within countries. In general, within each
country taking part in PISA, students who say that they are more motivated, believe in their abilities and control
their learning also tend to perform at a higher level in both reading and mathematics.

On the other hand, the validity of cross-national comparisons is limited by the fact that in some countries
students perform extremely well in mathematics they express below-average self-belief and motivation, whereas
in other poor-performing countries, the reverse is true. This finding suggests that student responses may have
different meanings from one country to another.

This report focuses on the results within New Zealand, although in each category there is reference to how the
results compare with other countries. New Zealand is close to the international average on most of the learning
indicators. This report explores gender and ethnic group differences in self-reported learning characteristics and
examines the extent to which various approaches to learning within New Zealand are associated with stronger
student performance. It should be noted that making causal links between attitudes to learning approaches and
achievement may be problematic, as the relationship may be one of mutual reinforcement.

Three areas of student approaches to learning

This report looks at ten specific features of student approaches to learning mathematics in New Zealand. They
are grouped into three categories: engagement/motivation; self-belief/femotional factors; and learning strategies.
Before discussing these in detail, it is useful to summarise which indicators are being considered, how they
relate to each other, and the overall picture for New Zealand students.

Engagement and motivation: how well do New Zealand students engage in learning?
Students’ engagement at school, their attitudes towards their studies and their motivation are often considered
to be the driving forces behind learning. There are four characteristics which make up this category:
e Interest in and enjoyment of mathematics (or intrinsic motivation), which may encourage students to
study mathematics and enjoy learning for its own sake.

1 OECD (2003) Learners for life - Student Approaches to Learning. OECD, Paris, pp.9-10.
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e Instrumental motivation, which shows how important students think learning mathematics will be for
their futures. This is an external form of motivation; being keen to study the subject for the benefits it
will bring.

e Attitudes towards school, which relates to general engagement with school. Students are asked about
their perceptions of how well school has prepared them for adult life.

e Sense of belonging at school shows whether students feel comfortable in the school environment,

especially in a social context.

Like students in other countries, New Zealand students are generally positive about being at school and
recognise the benefits of education, but they have mixed views about studying mathematics. Most students are
highly aware of the importance of studying mathematics, but only a minority express a love for the subject. New
Zealand students who report greater interest in mathematics tend to show stronger mathematics performance,
but so do those with a higher ‘instrumental’ motivation, which indicates that there is more than one way to get
students engaged in learning. Indeed, it appears that for M&ori and Pasifika students, interest and enjoyment
makes little difference, but being motivated to learn through an awareness of the importance of mathematics in

getting a job or to future studies is associated with stronger mathematical literacy.

Self-related beliefs: how do students feel about themselves as learners of mathematics?

Students taking part in PISA were asked for their beliefs about their own academic abilities, their ability to
handle tasks and overcome difficulties and emotional factors when learning mathematics. It would seem likely
that those who are better at doing mathematical tasks tend to believe in their own abilities, yet these self-beliefs
are not just a mirror of performance; they can also feed improvements in mathematical proficiency. Self-
regulated learning depends on the interaction between what students know and can do on one hand and their

motivations on the other.?

Three indicators are used to measure self-belief in mathematics. Self-concept in mathematics considers
students’ views of their overall ability to succeed at mathematics. Mathematical self-efficacy looks more
specifically at how well students think they can cope with challenging mathematical problems. Students who
show self-efficacy believe that they can succeed when tackling problems that they may find difficult, which
influences their motivation to tackle such problems. The emotion-based indicator Mathematics anxiety describes
the extent to which students say they worry about their ability to carry out mathematical tasks.

Overall, New Zealand students are average or slightly above average in their self-belief about doing
mathematics. Both boys and Asian students report higher-than-average self-belief. Girls are less likely than boys
to report very high levels of belief in their ability to tackle individual problems (self-efficacy) or to be free of
anxieties about doing so. However, they are no more likely to have high mathematical anxiety or extremely low
self-efficacy, even though more girls than boys have an extremely low opinion of their overall mathematical
abilities. This seems to suggest that, despite being more likely than boys to have a low general belief in their
abilities (self-concept), girls are not significantly more likely to have a ‘mental block’ about doing mathematics or

to become stressed when tackling mathematics problems.

In contrast, Maori and Pasifika students are more likely to express high anxiety about their ability to do
mathematics than Pakeh&/European students. Self-belief in general is more of an issue for lower-achieving
Maori and Pasifika students; high mathematics achievers tend to have high levels of self-belief. However, the

2 OECD (2003) Learners for life - Student Approaches to Learning. OECD, Paris, p.11.



6 Student learning approaches for tomorrow’s world

evidence suggests that a focus on building the self-belief of M&ori and Pasifika students in their mathematics

ability would be appropriate.

Learning strategies: what learning strategies do New Zealand students employ?

Students do not passively receive and process information. They are active participants in the learning process,
and so the strategies that they adopt in learning can be important for learning outcomes. Ultimately, they need
to become managers of their own learning. For this reason, ‘metacognitive’ learning styles, in which students

are aware of their own learning, are particularly important.

PISA asked students questions about three aspects of their learning.

e The use of control strategies to think about what they need to learn and find ways of ensuring that they
meet learning goals.

e The use of elaboration strategies, which involve relating new learning to existing knowledge and
applying it to other contexts.

e The extent to which students adopt strategies to memorise the things that they are taught.

New Zealand students are about average in the extent to which they report adopting these three strategies but
different ethnic groups in New Zealand report using them to varying degrees. Pasifika students report
particularly high use of memorisation and elaboration, and Asian students report high use of control strategies.
These self-reports need, however, to be interpreted with some caution - for example, Pasifika students report
using all three strategies relatively often, which could be partly explained by a greater-than-average tendency to
answer often or always to questions of this type when compared with other students with similar frequency of
actual use.

However, even if cultural response bias does exist, it is worth noting where higher use of these learning
strategies seems to be associated with stronger performance. Two such cases stand out in the evidence
presented below. Firstly, New Zealand students who report that they have less control over their learning do less
well in mathematics on average. This suggests that thinking about what they need to know and managing their
own learning to some degree is essential for students to succeed. A second area of note is that Pasifika students
seem to perform basic mathematics tasks by using memorisation strategies. Used alone, these strategies cannot
enable students to perform high-level tasks, but they can have an important function for groups whose members
often struggle to master the basics of mathematics.
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Attitudes towards school

School has taught me things that could
be useful in a job: 90% of New Zealand
students agree

School helped give me confidence to
make decisions: 81% agree

School has done little to prepare me for

| — ";| . | adult life when I leave: 70% agree
—_— “‘—)' ‘
=
pa—er |/// ( H
; ZL— = / A—\/
Notes: l

1. Examples provided are a sub-set of the questions PISA asks students on each topic.
2. Strongly agree/agree and strongly disagree/disagree responses have been collapsed into two categories

Figure la: Percentage of New Zealand students with overall positive attitudes to school

Pasifika

Asian

Girls '
Pakeha

Boys '

Maori

New Zealand

0 20 40 60 80 100

%

Note: Graph uses an index of responsesto a set of questions and represents the percentage of students with an index value greater than zero (or
students who gave more positive than negative responses).

Attitudes towards school: what the results show

Most 15-year-old New Zealand students recognise that school has brought them benefits and what they have
learnt at school will be relevant to their futures. Nine out of ten students gave more positive than negative
answers when asked about whether school had been worthwhile.

However, a minority of students also expressed negative feelings about at least some aspects of their schooling.
Around 8% thought that school had been a complete waste of time, and 30% said that it had done little to
prepare them for adult life. This picture is similar to that in other countries; New Zealand students are equally
as likely to express negative attitudes about school as the OECD average.
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There is little variation in general attitudes to school by gender or ethnic group. Although these groups differ in
terms of their motivation, self-belief, and learning strategies, they all show a strong recognition of the basic
benefits of schooling. This demonstrates a solid foundation on which to improve approaches to learning; few

students at age 15 are completely negative about their education.

Figure 1b: Relationship between mathematics performance and attitude towards school®
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Figure 1a shows the extent to which positive and negative attitudes to school are associated with mathematics
performance. For each group, the line shows the average performance of students at points on the index of
attitudes to school scale. Students in most groups who are more positive about school are more likely to do well
in mathematics, as Figure 1b illustrates. The exception is Pasifika students, for which there is no such
relationship. For other ethnic groups and for boys and girls, students who are negative overall or comparatively
less positive about school tend to perform below average. On the other hand, as shown in Figure 1b, there is
little difference in performance at the positive end of the scale. This finding suggests that a focus on students
with negative attitudes to mathematics may help to lift performance, apart from Pasifika students, where there is
no clear relationship between attitudes to school and mathematics achievement.

% The units on the scale are standardised to give consistent meaning to the distribution of responses among New Zealand

students (1 unit = 1 standard deviation). The numbers on the scale represent the average response by each student (from
the 5th to the 95th percentile) to a series of questions about attitudes to school. Positive values on the scale indicate that
students had more positive than negative responses to the set of questions on which the index is based.
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Interest in and enjoyment of mathematics

I am interested in the things I learn in
mathematics: 56% of New Zealand students
agree

I look forward to my mathematics lessons:
41% agree

I do mathematics because I enjoy it: 39%
agree

‘___

| ” |_‘

|\

L —=8
/Q).'} ) “’f‘?‘ \ |
il [l

1. Examples provided are a sub-set of the questions PISA asks students on each topic.
2. Strongly agree/agree and strongly disagree/disagree responses have been collapsed into two categories.

Figure 2a: Percentage of New Zealand students with interest in and enjoyment of mathematics

Asian

Boys Il

Girls J

New Zealand

%

Note: Graph uses an index of responsesto a set of questions and represents the percentage of students with an index value greater than zero (or
students who gave more positive than negative responses).

Interest in and enjoyment of mathematics: what the results show

While almost all students recognise the overall benefits of schooling, the degree of interest and enjoyment they
express in the subjects taught is much more mixed. Although just over half (56%)of New Zealand students say
that they are interested in what they learn in mathematics, only 39% say that they enjoy mathematics. In total,
47% of students had a positive response overall to the set of questions about interest and enjoyment of
mathematics, as Figure 2a shows. New Zealand students’ level of interest in mathematics is close to the OECD
average. Of the main ethnic groups, Asian and Pasifika students have the most positive attitudes to mathematics

on this index as Figure 2a shows.
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Figure 2b: Relationship between mathematics performance and interest in and enjoyment of mathematics®*
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It is interesting to note that M&ori and Pasifika students, who have less proficiency in mathematics on average,
have more positive attitudes to mathematics than Pakeha/European students. For example, 57% of Pasifika
students and 44% of Maori students say that they look forward to their mathematics lessons compared with only
36% of Pakehd/European students.

Figure 2b shows the relationship between interest and achievement in mathematics; for Pakeh&/European and
Asian students, but not for Pasifika or Maori students, being more interested in mathematics is associated with
doing better in the PISA assessment. Why should some Pasifika and Méaori students express such positive feelings
about mathematics even though they are much less proficient in maths than an average Pdkeh&/European
student? There are two possibilities, and these need to be probed further. One is that there is cultural bias in the
way that students interpret the questions and Pasifika and Maori students do not attach a consistent meaning
towards them. Across the countries taking part in PISA, there was found to be cultural bias in the extent of
interest expressed by students, although within each country and unlike the results for M&ori and Pasifika,
students who are more interested in mathematics tend to perform better. The other possibility is that students
from some ethnic backgrounds are not managing to translate their interest and enthusiasm about mathematics

into stronger performance.

Across the PISA countries, females consistently report much lower interest and enjoyment in mathematics, but
their overall performance in mathematics is not much below males. In New Zealand, boys are more interested in
mathematics than girls and they also perform significantly better than girls, although their advantage is
relatively small. In Figure 2b, the steeper gradient of the line for boys shows that they may be better at
translating their interest into stronger performance or vice versa. These gender differences are not great but

they do suggest that girls should be encouraged to take a greater interest in mathematics.

4 The units on the scale are standardised to give consistent meaning to the distribution of responses among New Zealand

students (1 unit = 1 standard deviation). The numbers on the scale represent the average response by each student (from
the 5th to the 95th percentile) to a series of questions about attitudes to school. Positive values on the scale indicate that
students had more positive than negative responses to the set of questions on which the index is based.
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Instrumental motivation
(learning for a purpose)

Learning mathematics is important because it will

help me with the subjects that 1 want to study

further on in school: 89% of New Zealand students

agree

I will learn many things in mathematics that will

help me get a job: 85% agree

Mathematics is an important subject for me

N ”n T

L

because I need it for what I want to study

—= _, later on: 77% agree
k

S

(== /

H 1 “ 'T”

Notes:
1. Examples provided are a sub-set of the questions PISA asks students on each topic.
2. Strongly agree/agree and strongly disagree/disagree responses have been collapsed into agree and disagree categories.

,\m

Figure 3a: Percentage of New Zealand students with positive responses to instrumental motivation

statements about learning mathematics

Pasifika

Boys

Asian

New Zealand

100

%

Note: Graph uses an index of responses to a set of questions and represents the percentage of students with an index value greater than zero (or
students who gave more positive than negative responses).

Instrumental motivation: what the results show

In contrast to the mixed degree to which students find mathematics interesting or enjoyable, the overwhelming
majority of students in New Zealand appreciate that it is important to study mathematics because of the future
benefits it will bring. Such instrumental motivation is stronger among New Zealand students than those in all but
three other OECD countries. For example, 82% of New Zealand students are motivated to learn things in
mathematics to help them get a job, but the average across the OECD is 70%. In eight countries, more than twice
as many students as in New Zealand do not recognise this advantage of studying mathematics.

Within New Zealand, students from all ethnic groups recognise the importance of mathematics for their lives in
the future and there is little difference by ethnic group. Boys are somewhat more likely to do so than girls, which
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is not surprising given that boys have a greater tendency to go on to further study in disciplines that demand an
understanding of mathematics. Yet New Zealand students do not conform to a stereotype in which girls think
that mathematics is irrelevant to their futures. Nearly three-quarters (72%) of 15-year-old girls think that it will
be relevant to their studies in the future, and most girls (79%) also believe that maths will be relevant to their
getting a job. Pasifika students are also somewhat more likely than the average New Zealand student to express

strong instrumental motivation.

Figure 3b: Relationship between mathematics performance and index of instrumental motivation®
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As Figure 3b shows, students with greater instrumental motivation are more likely to do well in mathematics.
This finding contrasts with earlier PISA evidence on reading. Fifteen-year-olds who value reading skills in
relation to getting a job or getting on in life are not necessarily better readers. This might be because lower-
performing students are more likely to leave school earlier and are therefore aware of the ‘instrumental’
purposes of reading in terms of getting a job. Higher achievers tend to have an intrinsic interest in reading — to
enjoy it — rather than thinking about it in instrumental terms. But in the case of mathematics, which fewer
students enjoy for its own sake, students who think about its usefulness for their future study or career are more
likely to do well.

In fact, instrumental motivation is more closely related to mathematics achievement than interest and enjoyment
in mathematics. This suggests that schools might be more successful in raising achievement among these groups
by raising their awareness of the importance of mathematics to their futures rather than by cultivating an

interest in the subject for its own sake.

5 The units on the scale are standardised to give consistent meaning to the distribution of responses among New Zealand

students (1 unit = 1 standard deviation). The numbers on the scale represent the average response by each student (from
the 5th to the 95th percentile) to a series of questions about attitudes to school. Positive values on the scale indicate that
students had more positive than negative responses to the set of questions on which the index is based.
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Sense of belonging at school

School is a place where I feel lonely: 93% of New

Zealand students disagree

School is a place where | feel awkward and out of

place: 89% disagree
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School is a place where 1 feel like I belong:

86% agree
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1. Examples provided are a sub-set of the questions PISA asks students on each topic.
2. Strongly agree/agree and strongly disagree/disagree responses have been collapsed into agree and disagree categories.

Figure 4a: Percentage of New Zealand students who agree with positive statements about belonging at

school
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Note: Graph uses an index of responsesto a set of questions and represents the percentage of students with an index value greater than zero (or
students who gave more positive than negative responses).

Sense of belonging: what the results show

Some students feel out of place at school and this can potentially harm their studies and, in the worst cases,
cause them to stop attending school. In the PISA survey, a minority of students said that they felt lonely or out of
place in school. One-seventh (14%) of New Zealand students did not agree that school is a place where they feel
they belong. This is close to the average for OECD countries. There was little difference between boys and girls
or across ethnic groups in general. However, on average, twice as many Asian students than New Zealand
students say that they feel as though they are ‘outsiders’ (15% compared with 8%).

How high is the risk of these lonely or alienated students of failing? The PISA study does not show strong links
between a student’s sense of belonging and their performance. It is likely that attributes such as feeling lonely or
finding it difficult to make friends will apply to high academic achievers as well as low academic achievers.
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Figure 4b: Relationship between mathematics performance and students’ sense of belonging at school®
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The link between sense of belonging and performance is not strong, as Figure 4b shows. However, two aspects
are worth noting here: Asian students, whose sense of belonging is weakest among the main ethnic groups, have
a closer association with performance, particularly among those with a below-average sense of belonging. It
would seem that a number of Asian students who feel like outsiders at school are underperforming, although

there is no reason to believe that there is a causal link between the two factors.

Figure 4b also highlights that for boys and Pakeh&/European students in particular, students with a very high or
very low sense of belonging do somewhat less well in mathematics. This indicates that students who feel
unhappy and excluded at school might find their schoolwork suffering, although students who are highly

socialised do not always do well academically.

& The units on the scale are standardised to give consistent meaning to the distribution of responses among New Zealand

students (1 unit = 1 standard deviation). The numbers on the scale represent the average response by each student (from
the 5th to the 95th percentile) to a series of questions about attitudes to school. Positive values on the scale indicate that
students had more positive than negative responses to the set of questions on which the index is based.
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Self-concept in mathematics

I get good marks in mathematics: 71% of New

Zealand students agree

I learn mathematics quickly: 56% agree

I have always believed that
mathematics is one of my best subjects:

40% agree
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1. Examples provided are a sub-set of the questions PISA asks students on each topic.
2. Strongly agree/agree and strongly disagree/disagree responses have been collapsed into agree and disagree categories.

Figure 5a: Percentage of New Zealand students who have a positive self-concept in mathematics

Asian

Boys

Pasifika
Pakeha

Maori

Girls

New Zealand

80 100

%

Note: Graph uses an index of responsesto a set of questions and represents the percentage of students with an index value greater than zero (or
students who gave more positive than negative responses).

Self-concept in mathematics: what the results show

Students in New Zealand have highly mixed views of their own abilities in mathematics. About a third (33%) say
that they are ‘just no good’ at mathematics, but over two-thirds (71%) say that they get good marks and over half
of all students (56%) say that they learn mathematics quickly. New Zealand students generally have higher
opinions of their mathematics ability than students in the OECD on average. The proportion of New Zealand
students who say they get good marks is higher than in any other country except the United States. In contrast,
only one-third of students in Japan and Korea say that they get good marks, even though Japanese and Korean
students are among the top scorers in the PISA mathematics assessment. This suggests that the students in those
countries judge themselves against more exacting standards than those in New Zealand or that their teachers’
feedback is tougher.
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Asian students in New Zealand have a significantly more favourable mathematics self-concept, on average, than

students from other ethnic groups and boys express a higher belief in their maths abilities than girls do.

Figure 5b: Relationship between performance and index of self-concept in mathematics’
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As shown in Figure 5b, expressing a positive self-concept of mathematics abilities is closely related to
mathematics performance. This is the case for both boys and girls, as the graph on the right illustrates, but there
are also some gender differences in mathematics self-concept. Across the middle of the distribution, most boys
and girls have a similar pattern of achievement and self-concept in mathematics. The differences are at each
end of the distribution. A small number of boys have very high mathematics abilities and self-concept, which is
rare for girls. As the graph shows, the boys’ line extends further to the right than the girls’ line, showing that, at
the 95th percentile, boys have a stronger self-concept than girls. Similarly, a number of girls, as shown on the
left of the graph, have a poor self-concept and a level of mathematics ability that is very low by New Zealand
standards. However, it is not true to say that these girls cannot do mathematics. Even the 5 percent of girls at
the lowest level of self-concept in mathematics are likely to score around 450 in mathematics, which is at Level 2

of the six proficiency levels on the mathematics scale.

For all ethnic groups, there is a positive relationship between self-concept in mathematics and performance in
PISA, apart from Asian students, where the relationship is weak for those students at the extremes, with either

very low or very high self-concept.

7 The units on the scale are standardised to give consistent meaning to the distribution of responses among New Zealand

students (1 unit = 1 standard deviation). The numbers on the scale represent the average response by each student (from
the 5th to the 95th percentile) to a series of questions about attitudes to school. Positive values on the scale indicate that
students had more positive than negative responses to the set of questions on which the index is based.
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Self-efficacy in mathematics

I can understand graphs presented in

newspapers: 89% of New Zealand students
agree

I can solve an equation like 2(x+3) = (x+3)(x-3):

62% agree

I can work out the petrol consumption of

a car: 54% agree

Notes:
1. Examples provided are a sub-set of the questions PISA asks students on each topic.
2. Strongly agree/agree and strongly disagree/disagree responses have been collapsed into agree and disagree categories.

Figure 6a: Percentage of New Zealand students who agree more with statements about
self-efficacy in mathematics than disagree
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Note: Graph uses an index of responsesto a set of questions and represents the percentage of students with an index value greater than zero (or
students who gave more positive than negative responses).

Self-efficacy: what the results show

Self-efficacy in mathematics indicates students’ self-belief in their ability to overcome difficulties or obstacles to
solving maths problems. Such a belief has been shown to be important to motivation because confidence that one
will be able to solve a problem is a precursor to investing the time and effort needed to tackle it.

As an indicator of self-efficacy, students were asked whether they would expect to be able to succeed at various
specific mathematics tasks. Responses varied according to the difficulty of the task but overall, a similar
proportion of New Zealand students said that they could complete a task compared with the average student
across all OECD countries.
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Figure 6b: Relationship between mathematics performance and index of self-efficiacy®

650

o o @
S o 3
3 3 3

Mathematics Achievement

400

650

" //“‘\

5 /
c
Q
E 550
g — Girls
[
/ < — Boys
5 = e C 50
— Pakeha - Maori <
~ Pasifika_-- Asian 2
=]
g 450
[}
ey
S
©
= 40
0.5 0 05 1 15 2 25 3 35 4 -1 -0.5 0 0.5 1 15 2 25 3 3.5 4
Negative Index of self-efficacy in mathematics Positive Negative ) . . Positive
self-efficacy self-efficacy self-efficacy Index of self-efficacy in mathematics  self-efficacy

On this measure, as with self-concept, boys in New Zealand expressed stronger self-belief than girls. Asian

students had higher self-efficacy than those from other ethnic groups. Also, relative levels of self-belief among

Asian students seemed to be higher than the average New Zealand student on theoretical computations.

Self-efficacy is even more closely correlated with mathematics performance than self-concept, and the

relationship is strong for all groups. Some interesting differences are notable, however, when comparing the

graphs at the top of this page with the equivalent graphs for self-concept:

Maéori and Pasifika students appear less likely to achieve high levels of self-efficacy than self-concept
(shown by the lengths of the lines). Even though some such students consider themselves good at
mathematics in general terms, they report with less confidence that they will be able to tackle certain
specific prob