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This model underscores the importance of motivational factors in reading achievement. While
the level of home educational resources (including the number of books in the home) is clearly
important for student achievement, engagement in reading has a stronger effect. The effect of
academic self-concept is also important. These findings are important, as student beliefs are to
some extent amenable by schools, and it should be possible to compensate for a lack of home
educational resources by increasing resources available at the school level.

Factors that influence Indigenous students’ mathematics
performance

Eight factors were found to significantly influence mathematics performance. Four of these factors
were indices (created from student’s responses to multiple questions), three of the factors (gender,
preschool attendance and absences from primary school) were based on categorical data and one
of the factors, socioeconomic background, was measured using the quartiles (rather than the index
scores)'*. Together, these factors were found to explain 30 per cent of the variance in Indigenous
students” mathematical literacy performance in PISA 2003.

The model shows that self-efficacy in mathematics, and to a lesser extent, self-concept in
mathematics are important constructs in influencing mathematical literacy performance, as
Indigenous students who believe in their academic ability and who can confidently complete
mathematics tasks are more likely to perform at a higher level on the mathematical literacy
scale. On average, every one unit increase in the self-efficacy scale or the self-concept scale was
associated with an increase in Indigenous students” mathematical literacy score by 31 and 20
score points, respectively.

Indigenous students who attended pre-school performed at a higher level on the mathematical
literacy scale. For each increase in category in pre-school attendance, students scored on average,
22 points higher on the mathematical literacy scale. If further investigations were to be carried
out, it is quite likely that this factor is measuring more than students’ attendance at pre-school,
and also partially reflects the values a family holds about education. Families that value education
highly and view education as providing greater opportunities, may be more likely to enrol their
children in pre-school. In this way, the variable included in the analysis may also be filtering the
influence of family values about education on students’ performance in the mathematical literacy
assessments.

Two of the background variables collected by PISA were also found to significantly influence
Indigenous students’” mathematics performance. Indigenous females performed on average, 16
score points higher on the mathematical literacy scale, all other variables held constant. Family
background, in socioeconomic terms, was also a significant influence, with each increase in
socioeconomic status quartile (for example, from the lowest quartile to the lower middle or from
the higher middle to the highest quartile), being associated with a seven point increase in the
mathematical literacy score.

While the factors related to the school and classroom climates were not found to be significant
influences in the reading literacy (above) or scientific literacy (presented below) models, the
measure of classroom disciplinary climate was found to be a significant and positive influence
on Indigenous students’ mathematics performance in PISA 2003. On average, Indigenous
students scored 10 score points higher on the mathematical literacy scale per unit increase in the
disciplinary climate index.

Two factors included in the final model had a negative influence on mathematics performance.
As would be expected, Indigenous students who were absent from school for long periods of time
did not perform as well in mathematics compared to students who had spent more time on task.

14 The quartiles of the HISEI index were used instead of the index scores as this construct can be interpreted
in the results of the analyses in a more meaningful way than the actual scores.
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On average, Indigenous students scored 21 score points lower on the mathematical literacy scale
per unit increase in the factor relating to absences during primary school (for example, moving
from not ever having missed an extended period of primary school, to having missed one extended
period of primary school).

The other factor to be associated with lower mathematics performance for Indigenous students was
their reported use of elaboration strategies in learning mathematics. Elaboration strategies involve
students integrating new information to their existing knowledge. It would be expected that this
learning strategy would improve mathematics performance, however, on average, Indigenous
students scored 24 score points lower on the mathematical literacy scale per unit increase in

the elaboration strategies index. Further investigations are necessary to help disentangle how
elaboration strategies are influencing mathematics performance for Indigenous students and why
what might have been expected to be a positive influence on mathematics performance appears to
be acting negatively among this group of students.

Factors that influence Indigenous students’ science
performance

In the final model examining influences on Indigenous students’ scientific literacy scores, four of
the significant contributors were indices, and one was a categorical variable based on quartiles of
the HISEI index (the measure of socioeconomic background).

Two of the influential factors related to students’ home backgrounds: socioeconomic background
and home educational resources; and two of the factors were related to their own beliefs: self-
efficacy in science and general value of science. Altogether, these factors were found to explain
28 per cent of the variance in Indigenous students’ scientific literacy performance in PISA 2006.
The results from this model indicate that general value of science and self-efficacy in science play
an important role in influencing scientific literacy performance. On average, Indigenous students
scored 25 score points higher on the scientific literacy scale per unit increase in the general value
of science index, and 20 score points higher on the scientific literacy scale per unit increase in the
self-efficacy in science index.

It is interesting to note that personal value of science and enjoyment of science were also

found to significantly influence scientific literacy performance; however, further investigation
found evidence of multicollinearity (i.e., these factors were found to be highly correlated)

and therefore these predictor factors were removed from the model. This is not to say that the
relationships between these constructs and Indigenous students’ scientific literacy are trivial,
only that the techniques used in the current analyses were limited in their capacity to cope with
the complex relationships between the constructs, and thus their individual contributions to
student performance on the scientific literacy assessments. Further investigation of the influence
of personal enjoyment and engagement with science on students’ performance in this area is
warranted in the search for ways to improve student’s learning.

In terms of home background, home educational resources and, to a lesser extent, socioeconomic
status also played an important influence in Indigenous students’ scientific literacy performance.
On average, Indigenous students scored 23 score points higher on the scientific literacy scale per
unit increase in the home educational resources index. For each increase in socioeconomic status
quartile, Indigenous students scored on average, 10 points higher on the scientific literacy scale.

The model shows that Indigenous students who come from homes with a higher socioeconomic
background, who have more educational resources in the home, who believe they can confidently
perform various science tasks, and who value the contribution of science and technology for the
improvement of society, will perform at a significantly higher level on science compared to those
Indigenous students who do not have similar backgrounds or similar attitudes towards science and
their own capacity in science.
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Chapter

This report has used the data available from all three cycles of PISA to examine various aspects of
Indigenous students’ background and psychological constructs and their relationship to each other
and to student performance.

In Chapter 2 the focus was on home and educational resources in the home. Relationships

found in PISA and for other similar programs show that level of parental education and level of
educational resources in the home are positively related to student achievement. On both counts,
Indigenous students were found to be at a disadvantage, on average, compared to non-Indigenous
students. Fewer parents of Indigenous students compared to non-Indigenous students had attended
post-secondary education and many parents of Indigenous students had not completed secondary
school. This in itself creates a barrier to further education — without an understanding of the
educational system it is difficult for parents to provide adequate levels of support for students to
continue their education.

Indigenous students were also found to be more likely to live in single parent families than non-
Indigenous students, and were less likely to possess items of family wealth than non-Indigenous
students. The effects of inadequate resourcing mean that in such circumstances students are less
likely to have access to the required books and materials, or to have a quiet place to study. In
terms of access to indicators of family wealth (possessions) and educational resources, Indigenous
students, on average, had slightly lower levels of access, with fewer students indicating that they
had a computer, Internet connection, or a desk or textbooks for study compared to their non-
Indigenous peers.

While overall, students from more advantaged socioeconomic backgrounds performed at a
higher level than those from disadvantaged backgrounds, results presented in Chapter 2 showed
that the influence of socioeconomic background on performance was not as strong among
Indigenous students as it was among non-Indigenous students. However, even at the lower levels
of socioeconomic background, Indigenous students had greater levels of disadvantage than did
non-Indigenous students.

Also examined were students’ responses to questions about attendance at pre-school and
interruptions to schooling throughout their primary and secondary education. While the majority
of Indigenous students reported attending pre-school, more Indigenous than non-Indigenous
students reported spending just one year at pre-school. In terms of interruptions or irregularities
in school exposure, a greater proportion of Indigenous students reported arriving late for school
on a regular basis, and prolonged absences from school occurred more frequently for Indigenous
students than non-Indigenous students.

For the most part, these factors are outside the realm of influence of schools, however, the
influence of such factors as educational resources and interruptions to attendance are open to
intervention by school systems. If educational resources are not available at the home, then every
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attempt should be made to compensate for this at the school. The importance of regular and
uninterrupted attendance at all points in the educational career of students can be communicated
from the very beginning of contact with services, in pre-school and pre-school programs, which
should also be strongly encouraged for all students.

Chapter 3 investigated students’ attitudes, engagement, motivation and beliefs, and their
relationships with performance. Indigenous students were found to be at a disadvantage in a
number of these areas, all of which are able to be targeted for intervention by schools, quality
educators and other professionals.

Indigenous students were significantly less interested and less engaged in reading than their non-
Indigenous peers. Indigenous males, in particular, reported low average levels of interest and
engagement in reading. The importance of individual interest in the development and continuation
of learning has been well-researched and recommendations for how to intervene early on in

the education of boys, in particular, so as to increase the likelihood of enjoyment and interest in
reading abound.

Indigenous students’ appreciation of science, both from a general or personal perspective, were
significantly lower than that reported by non-Indigenous students. Indigenous students were also
found to have significantly lower levels of instrumental motivation in science than non-Indigenous
students.

On average, Indigenous students reported significantly lower levels of confidence in their abilities
to handle tasks effectively than their non-Indigenous peers. These differences were found when
self-efficacy was assessed generally, as well as when self-efficacy was assessed in relation to
mathematics and science.

In terms of self-concept, there were no significant differences between Indigenous and non-
Indigenous students on academic self-concept and self-concept in reading. However, the levels of
self-concept in mathematics and science for Indigenous students were significantly lower than for
non-Indigenous students.

Despite their lower levels of self confidence and self-concept, particularly in relation to
mathematics and science, there were no differences found in the levels of effort and persistence in
studying reported by Indigenous and non-Indigenous students.

Self-efficacy in mathematics and science were found to have one of the strongest associations with
student performance among Indigenous and non-Indigenous students alike. Self-concept was also
positively related to student performance, more so in mathematics and science than in reading.

Schools may need to revisit how to make the science curriculum more related to students’” own
experiences in order to foster more positive attitudes towards this subject area, and thereby
improve student knowledge and understanding of science. At the same time, developing positive
self-concept and perceptions of self-efficacy for Indigenous students should also be a priority.

Chapter 4 presented information about students’ learning strategies and preferences and Chapter
5 examined aspects of the learning environment that might be expected to be related to student
performance. There were no great differences between Indigenous and non-Indigenous students’
use of different learning strategies, such as memorisation, elaboration or control techniques
overall, although there were some differences noted in the propensity of Indigenous students to
use certain control strategies, such as checking what they had already learned and what they
still needed to learn. In general, Indigenous students reported lower preferences for competitive
learning environments than did their non-Indigenous peers.

In terms of the learning environment, no significant differences were found in the attitudes towards
school or sense of belonging to school of Indigenous and non-Indigenous students, an extremely
positive finding that indicates that schools are doing well at providing a supportive and welcoming
environment for all students. Nor were any differences found in the ways students reported
interacting with their teachers, or in the disciplinary climate of their classes.
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The multivariate analyses presented in Chapter 6 confirmed the importance of the influences
discussed above, although there are some relationships that warrant further investigation.

There are a number of important findings from the analyses described in this report. These can be
categorised in terms of affective behaviours that influence achievement, and student background
factors that influence achievement.

In terms of affective behaviours, the analyses have shown that students who approach learning
with confidence, have belief in their abilities, are interested in learning, are motivated, are not
anxious about their learning, and who use a range of learning strategies are more likely to be
successful learners and to perform well in the assessments. It is likely that they will also be better
able to manage and regulate their learning long after they leave formal education, and that these
attributes will ensure that they are equipped to be active citizens. Of great importance for the
nation’s capacity for redressing the educational inequalities that exist for our Indigenous students
will be the challenge to provide educational environments that foster and encourage these self
beliefs, allowing students to develop confidence in their own abilities and take control over their
learning in the present and into the future.

The other main findings reflect student background factors. The analyses presented in this report
show that there are still large gaps in the socioeconomic background of Indigenous and non-
Indigenous students. Lower levels of attendance at pre-school, less access to home educational
resources, and parents with lower levels of experience of education contribute to many Indigenous
children starting school at a disadvantage and then these problems compound as throughout their
school lives Indigenous students are more likely to be late to school on a regular basis, to miss
consecutive months of schooling, and to change school several times. In national tests in the early
years of primary schooling, Indigenous students consistently achieve at lower levels than their non-
Indigenous peers, and as schooling continues, the gaps that are there at the beginning of primary
school gradually widen as poor attendance compounds a poor start to school. Lower achievement
and discontinuity of schooling can lead to lower levels of self-confidence and self-efficacy, which
in turn further hinder academic achievement. One of the aims of education is to provide students
with opportunities in their lives, and it is important that students and their parents understand the
impact of their choices in terms of limiting these opportunity. School systems can and should have
a role in furthering this understanding, not just putting punitive measures into place to combat
truancy.

Summary and conclusions




Appendix

Summary of Indices

These tables provide the index means and standard errors used to construct the figures of indices
in this report.

Table A.1 Mean index and standard errors for home and educational background indices

m Indigenous students Non Indigenous students

Mean Mean Mean Mean Mean Mean
dex index index index index index

Family

wealth i

Home

educational -0.63 0.09 -0.32 0.10 -0.53 0.08 0.07 0.02 0.11 0.09 0.06 0.01
resources

Table A.2 Mean index and standard errors for attitudes, engagement, motivation and belief indices

_ Indigenous Indigenous Indigenous
students females males
S A T PP
index index index index
Interest in reading -0.18 0.05 -0.02 0.02 0.04 0.05 -0.40 0.09
Engagement in reading -0.22 0.05 -0.07 0.03 0.02 0.07 -0.48 0.08
Scelgﬁgi' interestin learning 043 005  -021 001  -044 007  -043 006
Enjoyment in science -0.29 0.05 -0.07 0.02 -0.32 0.06 -0.26 0.07
General value of science -0.41 0.05 -0.04 0.01 -0.40 0.05 -0.43 0.08
Personal value of science -0.22 0.04 0.02 0.01 -0.17 0.06 -0.27 0.06
Instrumental motivation -0.13 0.05 0.11 0.02 -0.10 0.07 -0.16 0.05
General self-efficacy -0.04 0.06 0.09 0.02 -0.12 0.11 0.04 0.08
Self-efficacy in mathematics -0.21 0.05 0.11 0.02 -0.35 0.05 -0.09 0.06
Self-efficacy in science -0.35 0.05 0.13 0.01 -0.43 0.06 -0.27 0.08
Self-concept in mathematics 0.04 0.04 0.13 0.02 -0.08 0.05 0.14 0.05
Self-concept in science -0.26 0.05 -0.03 0.01 -0.35 0.06 -0.18 0.06
Mathematics anxiety 0.18 0.06 -0.06 0.01 0.28 0.07 0.08 0.12
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Table A.3 Mean index and standard errors for learning strategies and preference indices

Indigenous Non- Indigenous Indigenous Indigenous
students students females males
Mean Mean Mean Mean
index index index index

0.27 0.06 0.18

0.06 . 0.01 h 0.04 0.35 0.10

Elaboration strategies for
learning mathematics

Control strategies for general

| -0.06 0.06 0.02 0.02 0.03 0.10 017 0.07
learning

Preference for compefitive 004 005 010 002  -009 009 0.01 0.08
learning situations

PrElEleng O Cou g 0.06 0.04 0.03 0.01 0.18 0.06 -0.06 0.06

learning situations

Table A.4 Mean index and standard errors for the learning environment indices

Indigenous Non- Indigenous Indigenous Indigenous males
students students females
Mean Mean Mean Mean
index index index index

Teacher support — PISA 2000 0.37 0.07 0.42 0.02 0.44 0.11 0.29 0.09
Teacher support — PISA 2003 0.23 0.06 0.25 0.02 0.35 0.05 0.12 0.08
Disciplinary climate — PISA 2000 -0.17 0.06 -0.09 0.03 -0.09 0.08 -0.25 0.09
Disciplinary climate — PISA 2003 -0.27 0.04 -0.01 0.02 -0.21 0.08 -0.33 0.06
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Appendix

Summary of
Correlations

These tables provide a summary of the correlation coefficients (along with the standard errors)
that were described in this report. In addition, the strength of the relationship between a construct
and student performance, as interpreted for the purposes of this report (and noted in the Reader’s
Guide) have also been included. The key is as follows:

Strength of association

strong negative association
moderate negative association
little (weak) or no association

moderate positive association

strong positive association

Table B.1 Correlations and standard errors of home and educational background indices with student
performance

_ Indigenous students Non- Indigenous students

Correl Correlation
coefficient coefficient

Reading performance

Parents’ educational attainments 0.07 0.05 0.28 0.02
Family wealth 0.21 0.06 0.13 0.02
Home educational resources 0.37 0.06 0.21 0.02

Mathematics performance

Parents’ educational attainments 0.06 0.04 0.23 0.02
Home educational resources 0.22 0.06 0.22 0.02
Pre-school attendance 0.20 0.04 0.10 0.01
Missing primary school -0.16 0.06 -0.14 0.01
Missing lower-secondary school -0.20 0.06 -0.16 0.01

Science performance

Parents’ educational attainments 0.20 0.04 0.25 0.01
Family wealth 0.24 0.05 0.01 0.01
Home educational resources 0.39 0.04 0.17 0.01
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Table B.2 Correlations and standard errors of attitudes, engagement, motivation and belief indices with
student performance

Correlation
coefficient

Non- Indigenous students

Correlation
coefficient

Reading performance

Interest in reading 0.19 0.06 _ 0.02
Engagement in reading _ 0.05 _ 0.02
Instrumental motivation 0.05 0.07 0.07 0.02
Effort and persistence 0.10 0.05 0.17 0.02
Self-efficacy 0.19 0.06 0.23 0.02
General academic self-concept 0.24 0.05 _ 0.02
Self-concept in English 0.02 0.07 0.12 0.02
Control expectations 0.17 0.06 0.23 0.02
Mathematics anxiety -0.24 0.05 _ 0.01
Mathematics performance
Interest in and enjoyment in mathematics 0.06 0.05 0.19 0.01
Instrumental motivation in mathematics 0.09 0.05 0.18 0.01
Self-efficacy in mathematics _ 0.05 _ 0.01
Self-concept in mathematics 0.23 oos  [NGEIN oo
Science performance
General interest in learning science 0.24 0.05 _ 0.02
Enjoyment in science _ 0.05 _ 0.01
General value of science _ 0.03 _ 0.01
Personal value of science 0.21 0.05 _ 0.01
Instrumental motivation in science 0.20 0.07 _ 0.01
Self-efficacy in science _ 0.03 _ 0.01
Self-concept in science 0.20 0.08 _ 0.01

Table B.3 Correlations and standard errors of learning strategies and preference indices with student
performance

_ Indigenous students Non- Indigenous students

Correlation Correlati
coefficient coefficient

Reading performance

Memorisation strategies for general learning 0.14 0.06 0.09 0.02
Elaboration strategies for general learning 0.15 0.07 0.13 0.02
Control strategies for general learning 0.21 0.07 0.25 0.02
Preference for competitive learning situations 0.12 0.07 0.19 0.02
Preference for cooperative learning situations 0.18 0.07 0.05 0.02

Mathematics performance

Memorisation strategies for learning

mathematics 0.10 0.01 0.04 0.06
Elaboration strategies for learning mathematics -0.08 0.06 -0.01 0.01
Control strategies for learning mathematics 0.13 0.06 0.15 0.01
Preference for competitive learning situations

in mathematics s ues ee o
Preference for cooperative learning situations 005 0.05 004 0.01

in mathematics
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Table B.4 Correlations and standard errors of the learning environment indices with student performance

_ Indigenous students Non- Indigenous students

Correlation Correlation
coefficient coefficient

Reading performance

Student’s sense of belonging at school 0.11 0.06 0.04 0.02
Teacher-student relations 0.09 0.07 0.17 0.02
Teacher support 0.09 0.06 0.07 0.02
Disciplinary climate 0.12 0.05 0.16 0.02

Mathematics performance

Student’s sense of belonging at school 0.08 0.04 0.03 0.02
Teacher-student relations 0.00 0.09 0.19 0.01
Attitudes towards school 0.17 0.04 0.16 0.01
Teacher support 0.08 0.06 0.12 0.02
Disciplinary climate 0.23 0.04 0.23 0.01
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Summary of
unstandardised
regression coefficients
from the multivariate
regression analyses

Table C.1 Unstandardised regression coefficients for Indigenous students’ reading literacy in PISA 2000

Unstandardised coefficients

corerer 8| s

Constant 480 6.0
Home educational resources 24 4.0
Engagement in reading 29 585
Academic self-concept 17 6.8

Table C.2 Unstandardised regression coefficients for Indigenous students’ mathematical literacy in PISA

2003
Unstandardised coefficients

Constant 423 145
Disciplinary climate 10 2.5
Absence during primary school -21 7.3
Elaboration strategies -24 3.6
Socioeconomic status 7 2.2
Self-efficacy in mathematics 31 3.0
Self-concept in mathematics 20 3.3
Gender 15 4.5
Preschool attendance 22 4.6

Table C.3 Unstandardised regression coefficients for Indigenous students’ scientific literacy in PISA 2006

Unstandardised coefficients

i
Constant 459 7.2
Socioeconomic status 10 3.8
Home educational resources 23 4.6
Self-efficacy in science 20 4.3
General value of science 25 5.2

Summary of unstandardised regression coefficients
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