


D Performance across the states at the lower levels of ESCS has a wider range than at the higher
levels; as was found internationally the range of the states” performance converges at higher
levels of ESCS.

Figure 7.8 shows the socioeconomic gradient lines for reading in PISA 2006. Some similar
patterns can be seen in reading as for science — there is less dispersion at the higher ESCS levels
than at the lower levels, and Tasmania, the Australian Capital Territory and the Northern Territory
show a negative curvilinearity (that of Tasmania is a little more pronounced).
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Figure 7.8 Socioeconomic gradients in reading literacy for the states, PISA 2006
A similar pattern can be seen in the socioeconomic gradients for mathematics in PISA 2006, as
shown in Figure 7.9. There is more convergence at the higher levels of ESCS, and the slopes are
generally flatter. In other words socioeconomic background appears to be less of an influence on
achievement in mathematics than in the other two literacy domains.
650
Level 5
Level 4
$ 550
5 v
% 5,
2 Level 3 &
s 2
8 <
T T
; s
< n
g 4501 Level 2
Level 1
350 T T T T T T T
-2 -1.5 -1 -0.5 0 0.5 1 15 2

ESCS Index

Figure 7.9 Socioeconomic gradients in mathematical literacy for the states, PISA 2006
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Figure 7.10 shows the spread of ESCS between the 5th and 95th percentiles for the states. These
are all very similar, ranging from 2.24 index points in the Australian Capital Territory to 2.51 in the
Northern Territory and 2.55 in Tasmania.

ESCS index
o
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Figure 7.10 Range of ESCS for states, PISA 2006

Figure 7.10 shows the spread of ESCS between the 5" and 95" percentiles for the states. These
range from 2.24 index points in the Australian Capital Territory to 2.51 in the Northern Territory
and 2.55 in Tasmania. The average socioeconomic background in the Australian Capital Territory
is higher than that in other states, while the average socioeconomic background in Tasmania

is generally lower. The range of ESCS is also shorter than for other states, starting higher and
finishing higher.

The impact of socioeconomic background

The socioeconomic gradient for a country can be broken down into two parts: a within-school
gradient and a between-school gradient, as shown in Figure 7.11. The within-school gradient
describes how a student’s socioeconomic background is related to their performance within a
common school environment. The between-school gradient describes how schools’ average level
of performance is related to the average socioeconomic background of their student intake. Figure
7.11 shows the within-school and between-school slopes across countries. The lengths of the bars
represent the differences in scores on the PISA scientific literacy scale that are associated with a
difference of one-half of a standard deviation on the PISA ESCS index for the individual student
(dark grey bar) and for the average of the student’s school (orange bar).
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Italy 0.73

Hungary 0.81
Israel 0.65

Japan 0.52
Luxembourg 0.85

Liechtenstein 0.64
Netherlands 0.63
Korea 0.58

Kyrgyzstan 0.59
Brazil 0.98

Chile 1.18
Lithuania 0.65

Serbia 0.68
United States 0.63

United Kingdom 0.54
Turkey 0.78

Hong Kong-China 0.60
Ireland 0.46

Spain 0.73

Poland 0.59

Azerbaijan 0.86

Latvia 0.58
Macao-China 0.48

Slovenia 0.71
Germany 0.75
Austria 0.64
Chinese Taipei 0.60
Belgium 0.73
Croatia 0.56
Bulgaria 0.88
Greece 0.69
Montenegro 0.60
Canada 0.52
Indonesia 0.89
Estonia 0.49
Denmark 0.44
Russian Federation 0.50
Mexico 1.25
Tunisia 1.22
Sweden 0.44
Norway 0.33
Jordan 0.60
Finland 0.36
Iceland 0.54

Czech Republic 0.42

Australia 0.57
Slovak Republic 0.59
Uruguay 0.99
Thailand 0.96
Portugal 1.03
Colombia 0.90

Romania 0.60
Argentina 1.19

Switzerland 0.58
New Zealand 0.54

Figure 7.11 Effects of students’ and schools’ socioeconomic background on student performance in
scientific literacy

In almost all countries, the relatively long bars representing the school’s effect on achievement
show a clear advantage in attending a school whose students are, on average, from higher
socioeconomic backgrounds. Regardless of their own socioeconomic background, students
attending schools in which the average socioeconomic background is high tend to achieve

better than if they were attending schools with a below-average socioeconomic intake. In most
OECD countries the effect of the average ESCS of students in a school outweighs the effects of the
student’s own socioeconomic background.

In some countries this difference is very large. In Japan, for example, a student of average family
socioeconomic background attending a school in which the average socioeconomic background
is one-quarter of a standard deviation above the OECD average is likely to score about 64 points
higher on the PISA science literacy scale than if he or she attended a school whose average
socioeconomic background was one-quarter of a standard deviation lower than the OECD
average. In Australia, the differences are not as great, with the score difference being about 28
score points for a student in the same situation. However, given that 34 score points represents a
full school year, this is not an insignificant advantage.

Socioeconomic differences at the student level are not as predictive of performance as those at
the school level in most countries. Consider the case of two students living in the same country,
whose family scores on the ESCS place them one-quarter of a standard deviation above, and one-
quarter of a standard deviation below the mean. If these students attend the same school, with an
average socioeconomic profile, the predicted difference in their scores would be about 15 score
points in Australia, compared to just 3 score points in Japan and 20 score points in New Zealand.

The positive effect on performance of attending a school with a higher average socioeconomic
status is likely due to many factors, including a better learning environment and access to better
resources at school. Research has found that schools with a higher average socioeconomic level
tend to have fewer disciplinary problems, better teacher—student relations, higher teacher morale
and an environment that is oriented towards higher performance (e.g. Baker, Goesling & Letendre,
2000). Some of the contextual effect may also be due to higher levels of peer interaction as higher
achieving students work together, while some, no doubt, is due to factors not measured in PISA,
such as the engagement of students and their parents with learning.
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Summary

Figure 7.12 summarises the findings from this chapter by contrasting average performance in
science (shown on the y-axis) with the strength of the relationship between socioeconomic
background and science performance, which is used as a proxy for equity in the distribution of
learning opportunities (shown on the x-axis). The Australian states have been included in this
figure.

Australia and most of the states lie in the top right quadrant of this figure, as was the case for
mathematical literacy in PISA 2003. Australia, along with countries such as Finland, Hong Kong-
China, Japan and Canada, in the top right-hand quadrant of the graph, is an example of countries
with above average performance in science and a below-average impact of socioeconomic
background on performance. New South Wales, Western Australia, South Australia, Queensland
and Victoria are similarly characterised. Countries such as New Zealand, the Netherlands and
Germany, as well as the Australian Capital Territory and Tasmania, are countries and states with
high levels of student performance and an above-average impact of socioeconomic background
on student performance in science (top left quadrant of the graph). Countries such as the United
States and France, as well as the Northern Territory, have a below-average level of performance in
science and an above-average impact of socioeconomic background on performance. Countries

such as Italy and Norway, in the bottom right quadrant of the figure, are countries in which

performance is relatively low but not strongly related to students’ socioeconomic background.
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Figure 7.12 Performance in scientific literacy and the impact of socioeconomic background

The final chapter of this report provides an overall summary of the findings of this report.
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Chapter

Many education systems monitor student performance at various points in schooling to provide
information about how well young people are being prepared for life. Developing the knowledge
and skills of young people is important to a society in terms of both future prosperity and future
wellbeing, and education systems play a vital role not only in developing students’ knowledge
and skills, but also in strengthening students’ disposition for learning both at school and over their
lifetimes. Science has played an increasingly important role in terms of economic development
for countries in an information technology age, and for development to progress quickly it is
important that all students should be encouraged to study science and to see the relevance of it to
their worlds.

The first national tests in literacy and numeracy will be conducted in 2008 for Years 3, 5, 7

and 9, and comparative international studies can provide a context within which to interpret
national results. PISA is an initiative by governments within the OECD (with many non-OECD
countries also participating) to monitor the outcomes of education systems in terms of student
performance on a regular basis within a common framework. PISA goes beyond reporting on the
relative performance of countries. Using the data from PISA we are able to examine differences

in performance between males and females, Indigenous and non-Indigenous students, students in
different geographic locations and from different socioeconomic backgrounds, and students from
different language backgrounds. Examining these differences on an internationally comparative
basis can draw attention to variations in relationships considered to be immutable within any one
national context. PISA explores some of the factors associated with the development of knowledge
and skills and the implications for policy and practice. PISA also examines issues such as students’
attitudes and motivation to learn, and their beliefs about themselves.

PISA began as an initiative of the OECD in Paris in 1997, and its first international assessment

was carried out in 2000. The core domains of learning chosen for assessment were reading,
mathematical and scientific literacy. Data on each of these three domains are gathered in each
testing cycle, but within each cycle there is about four times the emphasis on the major domain, in
terms of testing time, than on each of the other domains.

The PISA assessment materials focus on young people’s ability to apply their knowledge and skills
to real-life problems and situations, rather than on how much curriculum-based knowledge they
possess. The emphasis is on whether students, faced with problem situations that might occur

in real life, are able to analyse, reason and communicate their ideas, arguments or conclusions
effectively. The term ‘literacy” as used in PISA reflects the focus on these broader skills, not just
the ability to read and write. In the way that the term is used, it holds more meaning than the
traditional sense of being able to read and write. The OECD considers that mathematics, science
and technology are so pervasive in modern life that it is important for students to be ‘literate’

in these areas as well. The student population chosen for PISA is students aged 15 years, who

are typically in their final year of compulsory schooling in most OECD countries. The measures
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obtained from the assessments undertaken in PISA, as well as the information collected about
students” home backgrounds, beliefs and attitudes, provide an assessment of the cumulative ‘yield’
of education systems. Procedures in place ensure that the data collected for PISA is both reliable
and comparable across countries in terms both of the measurements and the student sample. These
steps are detailed in Appendix 1.

In the first PISA study in 2000, reading literacy was the major domain, with less emphasis on
the testing of mathematical and scientific literacy. PISA 2000 revealed wide differences in

the extent to which countries succeed in equipping young adults with knowledge and skills

in reading literacy as well as other key subject areas. It also highlighted the extent of variation
within countries in performance and the distribution of learning outcomes. The second cycle
of PISA, carried out in 2003, was conducted in 41 countries with a little over a quarter of a
million students, and the major domain was mathematical literacy. As in PISA 2000, it found
wide differences in performance in mathematics, in the variation between countries, and in the
distribution of learning outcomes.

The third cycle of PISA was conducted in 2006. Over 400,000 students in 57 countries took part.
This report has examined the performance of Australian students in PISA 2006. The main focus of
the assessment was scientific literacy, with mathematics and reading forming the minor assessment
domains. This report compared the performance of Australian students with the performance of
students in other OECD countries and other participating countries, and presented results for each
of the states in the major and minor assessment areas. Results for scientific literacy, as the major
domain, have been further reported against the PISA science knowledge domains (knowledge of
science and knowledge about science) and the scientific competencies defined in the framework:
identifying scientific issues, explaining phenomena scientifically and using scientific evidence.
Information on student attitudes and beliefs about science has been presented, along with
information about the relationships between these factors and student achievement in science.

The report also examined performance within Australia of various subgroups: males and females,
Indigenous and non-Indigenous students, students in different geographic locations and from
different socioeconomic backgrounds, and students from different language backgrounds.

It is important that Australia has a strong pool of talented scientists to push forward the
technological and scientific boundaries — to tackle problems associated with global warming and
drought for example. However in terms of human capital in a society strongly dependent on and
influenced by science and technology, all citizens, not just those destined to become scientists and
engineers, need to be scientifically literate.

PISA in Australia

In Australia, 356 schools and 14,170 students participated in PISA 2006. The Australian students
undertook the assessment between late July and early September 2006. Students in Northern
Hemisphere countries undertook the assessment a few months earlier to ensure that students in all
countries were assessed at around the same stage of their school year. Australia sampled a larger
number of students than the minimum required by the international PISA project. This was done
for two major reasons:

D Students in the smaller states, and Indigenous students, were oversampled so that reliable
estimates could be drawn for each of the individual states and for Indigenous students
nationally; and

D The PISA 2006 sample will be used as a cohort of the Longitudinal Surveys of Australian Youth
(LSAY). These students will be surveyed in future years about their progress through school
and entry into further education and the work force. A large initial sample is needed for LSAY
because a proportion of the original sample will lose contact with the project over time.
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International performance in scientific, reading and mathematical literacy

Australia’s performance in PISA 2006 was significantly higher than the OECD average in each of
the three assessment areas: scientific, reading and mathematical literacy. Australia performed very
well in science overall, being significantly outscored by only three countries: Finland, Hong Kong-
China and Canada, and achieving a similar score to seven other countries, including Japan, New
Zealand and the Netherlands. Australia significantly outperformed the remaining 46 countries,
including the United Kingdom and the United States. In 2003 three countries also achieved better
results than Australia in scientific literacy — Finland, Japan and Korea. In PISA 2000, only Korea
and Japan outperformed Australia.

Australia’s score was also significantly higher than the OECD average in reading literacy. In PISA
2006, Australia was outperformed by five countries: Korea, Finland, Hong Kong-China, Canada
and New Zealand, compared to the previous cycles, in which Finland and Korea significantly
outperformed Australia in PISA 2003, and PISA 2000 in which only Finland outperformed
Australia®?. Five countries scored at a similar level to Australia in 2006, and Australia’s 2006
score was significantly lower than its score in PISA 2000 and in PISA 2003. This was a result of a
decline in scores at the high end of achievement; the national score at the 90" percentile declined
by 12 score points between PISA 2000 and PISA 2003 and by a further 16 points between PISA
2003 and PISA 2006. The score at the 75" percentile declined by 8 score points and a further 15
score points between PISA 2000 and 2003 and PISA 2003 and 2006 respectively. There was no
compensatory improvement at the lower end of the achievement scale.

Data on reading literacy achievement by state and gender over the period from 2000 to 2006 show
that there was a statistically significant decline in the reading literacy performance of females for
two states (Northern Territory and Western Australia) between PISA 2003 and PISA 2006 and for
Tasmania between PISA 2000 and PISA 2006. There were also significant declines for males in
South Australia and the Northern Territory between 2003 and 2006, and in the Northern Territory,
New South Wales and South Australia between 2000 and 2006.

In mathematical literacy in 2006, Australia was in a group of six countries with similar levels of
achievement. Eight countries significantly outperformed Australia (including Chinese Taipei, which
participated in PISA for the first time in PISA 2006), compared to seven countries in PISA 2003.
There was no statistically significant difference in Australia’s overall mean score between PISA
2003 and PISA 2006, although there were statistically significant declines in the mean scores in
three states — Western Australia (by 17 score points), the Northern Territory (by 16 score points) and
South Australia (by 14 score points). There was also a significant decline in the average score for
females.

It is important that mean scores are not looked at in isolation. Analysis of the international data
showed that countries with similar mean scores may have very different profiles of performance
and both the profiles and the overall mean score are important for considering policy directions.
Based on the content of the PISA assessment measures together with a consideration of students’
performances across all of the participating OECD countries, the continuum of increasing scientific
literacy was divided into six proficiency levels. Thus six levels of scientific literacy proficiency
were defined with descriptions of the scientific competencies associated with each level. In
addition to having students grouped by their mean scores, it is also therefore possible to obtain

a picture of the skills and knowledge that students at each level typically possess. Reading and
mathematical literacy proficiency levels were also developed when these domains were the major
assessment domain; there are five proficiency levels defined for reading and six for mathematics.

Level 6 is the highest proficiency level in scientific and mathematical literacy and throughout
this report summaries have been made of the proportion of students at Level 5 or 6. For reading
literacy Level 5 is the highest proficiency level, and reporting is presented for the proportion of

2 These comparisons are made without the Bonferroni correction to be consistent with current OECD

reporting.
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students at Level 4 or 5. These are the students who do exceptionally well on the PISA assessment,
showing facility in interpreting and utilising competencies in real world settings. However, also

in each country there were students who were unable to do even the simplest items in the PISA
assessment. These students are classified as not reaching Level 1. Three per cent of Australia’s
students were not achieving at this level in scientific literacy, compared with five per cent in the
OECD as a whole. Level 2 has been established by the OECD as a baseline level of proficiency
in mathematical and scientific literacy, defining this as the level on the PISA scale at which
students begin to demonstrate the competencies that will enable them to participate actively in life
situations. Although it has not been officially described as such by the OECD, Level 2 represents a
similar baseline proficiency level in reading. As such we have referred to it this way in this report.
Summaries will reflect the proportion of students below this OECD baseline.

In scientific literacy, 15 per cent of Australian students achieved a score that placed them

in proficiency level 5 or higher, while 13 per cent failed to achieve Level 2. This compares
favourably with the OECD averages of nine and 19 per cent respectively. In reading literacy, 11
per cent of Australian students compared to the OECD average of 9 per cent were proficient at
Level 5, and 36 per cent of Australian students compared to 30 per cent on average for the OECD
were proficient at Level 4 or higher. Around 14 per cent of Australian students compared to an
OECD average of 20 per cent did not achieve the baseline proficiency of Level 2. In mathematical
literacy, around 16 per cent of Australian students achieved proficiency level 5 or higher,
compared with an OECD average of 13 per cent, and 13 per cent of Australian students compared
with an OECD average of 21 per cent failed to achieve proficiency level 2. So in all domains,
Australia has more students in the higher proficiency levels and fewer in the lower proficiency
levels than on average in the OECD.

Performance in the science knowledge domains and scientific competencies

There were two knowledge domains defined in PISA scientific literacy — knowledge about science
and knowledge of science. Australian students scored significantly higher than the OECD average
in both domains, scoring 533 points for knowledge about science and 528 points for knowledge of
science, compared to the OECD average of 500. The knowledge of science domain can be divided
into four content areas, three of which are able to be reported. An overall view of the strengths
and weaknesses of students in these areas is valuable for relating the science results to curricula.

Australia performed at a level higher than the OECD average in all three of the PISA knowledge
content areas: Earth and space systems, living systems, and physical systems. Physical systems is
a relative weakness nationally, with achievement in this domain a significant 12 points lower than
the average overall science performance score for Australia. The score for living systems was also
relatively lower than the overall average score for scientific literacy, while the score for Earth and
space systems was slightly higher than the overall average score.

Australia scored relatively well in two of the three competencies identified in the science
framework, identifying scientific issues and using scientific evidence, but relatively less well in
explaining phenomena scientifically. A particular area of concern identified through this analysis is
the relatively poor performance of students in most states on explaining phenomena scientifically,
which points to a lack of mastery of scientific knowledge and facts.

Australian students performed very well in the identifying scientific issues competency, scoring
second only to Finland. This was our strongest competency area, with an average score eight
points higher than the overall Australian science average. Australian females, as was the case in
almost all participating countries, scored significantly higher than males in this competency.

Australian students demonstrated a relative weakness in the competency explaining phenomena
scientifically. The average score was seven score points lower than the overall average for
science. However, the performance of Australian students in this competency still compared well
internationally, with Australian students outperformed by students from only five other countries.
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Gender differences internationally were almost all in favour of males, and Australian males
outscored their female counterparts by a significant 14 score points.

In the competency, using scientific evidence, Australian students performed well. The average
score was four points higher than the overall science average, and Australian students were only
outperformed by four other countries. There were fewer gender differences in this competency
than in the other two, and most were in favour of females. In Australia the gender difference was
not significant.

Gender differences

Internationally there was a gender difference in science scores in 20 countries: in 12 countries
females outscored males and in eight countries males outscored females. In Australia there

was no gender difference apparent in the overall scientific literacy score, but there were some
differences in performance in content areas and between the scientific competencies. Australian
female students performed at a significantly lower level than Australian male students in both
Earth and space systems and physical systems, but at a similar level in living systems. In both areas
the average scores for Australian females was significantly higher than the OECD average, but in
physical systems the average score for females was not significantly different to the OECD average.
Australian males also significantly outscored Australian females in the competency explaining
phenomena scientifically; however, in the competency using scientific evidence, there was no
significant gender difference and in identifying scientific issues females outscored males.

In reading literacy, gender differences were apparent in all countries, all in favour of females.

In Australia the gender difference was 37 score points, which is about the OECD average, and
represents about one school year of learning. This is at about the same level as the gender
differences in reading in Australia for PISA 2000 (34 score points) and PISA 2003 (39 score points).

In mathematical literacy there were 36 countries with a significant gender difference in favour of
males and one (Qatar) in which females outperformed males. In Australia the difference was a
significant 14 score points compared to the OECD average of 11 points. The gender difference in
Australia, which was not apparent in 2003, is the result of a significant decline in females’ scores.

Performance within Australia

This report sets the context for achievement nationally within an international framework. It is
useful to be able to benchmark Australian students” achievement against that of students in other
countries using a standard instrument and standard procedures. The report also examines the
results for each of the states of Australia.

In terms of overall scientific literacy, students in the Australian Capital Territory, Western Australia,
New South Wales, South Australia, Queensland and Victoria scored at a level significantly higher
than the OECD mean, while the scores of students in Tasmania and the Northern Territory were
equivalent with the OECD mean. Students in Western Australia and the Australian Capital Territory
achieved the highest mean scores, with students in the Northern Territory achieving a mean score
significantly below the mean scores of students in all other states. Students in Western Australia
and the Australian Capital Territory also performed at an exceptionally high level in the identifying
scientific issues competency, scoring at a level statistically similar to students in Finland, the
highest achieving country.

Relative strength was measured by comparing the score in a competency with the overall science
score. Students from all states other than the Australian Capital Territory performed relatively
strongly in the competency area requiring students to identify the problem and other than
Tasmania and the Northern Territory in interpreting findings in relation to the real world. All of
the states were found to have a relative weakness in the area that requires students to apply their
scientific knowledge and theories. This set of findings is consistent with a constructivist way of
teaching (which is generally the approach used in science teaching in Australia) in which the focus
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is more on identifying and interpreting than on learning facts, and consistent with findings from the
1999 TIMSS science video study.

All states achieved a higher proportion of students at Level 5 or above in scientific literacy than the
OECD average. The Australian Capital Territory and Western Australia had a similar proportion of
students in these two levels as Finland, and 17 per cent of students in New South Wales and 15
per cent of students in South Australia also achieved this very high level of scientific literacy. In
the Northern Territory, 13 per cent of students, around one in six, achieved at this proficiency level.

The Australian Capital Territory and Western Australia also had high proportions of students
achieving beyond the minimum proficiency levels in scientific literacy: only around one in ten was
unable to complete tasks at Level 2. Similar proportions below Level 2 were found also for New
South Wales and South Australia, while in Queensland (14%), Victoria (16%) and Tasmania (19%)
the proportions were higher. In the Northern Territory, however, more than one-quarter (26%)
were unable to complete tasks at Level 2.

In reading literacy, students in the Australian Capital Territory, Western Australia, New South Wales,
South Australia, Queensland and Victoria all scored at a level higher than the OECD average,
Tasmania’s score was not different to the OECD average, and the score for the Northern Territory
was significantly lower. In terms of proficiency levels, almost half (46%) of the students in the
Australian Capital Territory achieved at Level 4 or Level 5; the proportion in other states with the
exception of the Northern Territory ranged from 30 per cent (Tasmania and Victoria) to 40 per

cent (Western Australia), while only 23 per cent in the Northern Territory achieved this level.

The Australian Capital Territory and Western Australia had the lowest proportions of students not
attaining proficiency level 2 (10% in each state), compared to the Northern Territory in which 29
per cent failed to attain this level. In other states the proportion ranged from 12 per cent in South
Australia to 19 per cent in Tasmania. The OECD average was 20 per cent not achieving proficiency
level 2.

In mathematical literacy the Australian Capital Territory was the highest achieving Australian

state, with a score not significantly different to that of Chinese Taipei, the highest scoring country.
Students in Western Australia also achieved at a level significantly higher than the Australian
average. Other than Tasmania and the Northern Territory, all of the other states scored significantly
higher than the OECD average — the score for Tasmania was not significantly different from the
OECD average, while that for the Northern Territory was significantly lower than the OECD
average. The Northern Territory’s score was also significantly lower than that of all of the other
states. In the Australian Capital Territory around one-quarter of students and in Western Australia
just over 20 per cent of students achieved at least proficiency level 5. Most states did well in terms
of proportions of students above the minimum proficiency levels. The Australian Capital Territory
had the lowest percentage of students who did not achieve Level 2, and for most other states this
proportion was between 11 and 14 per cent of students. Tasmania and the Northern Territory had
the highest percentage of students who had not achieved proficiency level 2 with 18 and 25 per
cent respectively.  The OECD average was 21 per cent not achieving proficiency level 2.

Performance of equity groups

The performance level of Indigenous students is an enduring concern. In PISA 2006, Indigenous
students’ performance in scientific literacy was found to be the equivalent of 86 score points
(which is equivalent to one full proficiency level, or two and a half years of formal schooling)
below that of non-Indigenous students on the overall scientific literacy scale. In reading literacy
the average score of Indigenous students was 81 score points below that of non-Indigenous
students. In mathematical literacy, Indigenous students scored an average 80 points lower than
their non-Indigenous counterparts. In all three domains Indigenous students are under-represented
in the higher proficiency levels and over-represented in the lower proficiency levels.

The difference in achievement levels between students attending metropolitan schools and those
attending schools in remote locations is large: students in metropolitan schools scored 57 score
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points higher in scientific literacy, 50 score points higher in reading literacy and 58 score points
higher in mathematical literacy. Students attending schools in provincial areas also performed at
a lower level than those attending schools in metropolitan areas; however, these differences were
not as large as those between remote and metropolitan areas.

Socioeconomic background was found to be closely related to achievement in all three domains.
In scientific literacy students in the lowest quartile of socioeconomic background scored
significantly lower than those in the next highest quartile, and the difference between those in the
highest and lowest socioeconomic quartiles was 87 score points — representing about two and a
half school years of formal schooling.  Furthermore, almost one-quarter of students in the lowest
socioeconomic quartile were not achieving at proficiency level 2, compared with just five per
cent of those in the highest socioeconomic quartile. In reading literacy the difference in scores
between students in the highest and lowest quartiles was 84 points and in mathematical literacy
79 points. In terms of proportion of students failing to reach the baseline proficiency levels, 23
per cent of students in the lowest quartile compared to just 5 per cent of students in the highest
quartile did not achieve Level 2 in reading literacy, and 22 per cent and five per cent of students
respectively did not achieve Level 2 in mathematical literacy.

There were no significant differences in the mean scores in scientific literacy for Australian-born,
first-generation or foreign-born students; however, a much larger proportion of students with a
language background other than English was found to be achieving below Level 2, and a much
smaller percentage performing at Level 5 or greater. In reading literacy, foreign-born students and
those with a language background other than English were found to be achieving similar scores
to those born in Australia; however, a larger proportion of students with a different language
background were failing to achieve at proficiency level 2 (20% compared to 12% of English-
speaking students). Otherwise, the proportion of students at each proficiency level in reading
literacy was almost identical for Australian-born, foreign-born and first-generation students. In
mathematical literacy, Australian-born students scored at a level significantly lower than either
foreign-born or first-generation students, and the proportion of students achieving at least Level 5
was higher for foreign-born and first-generation students than for Australian-born students.

Beliefs and motivation

One of the aims of schooling is to engender an underlying love of learning, so that all students
leave school competent, confident and willing to undertake further learning. In science in
particular, in addition to student performance, important outcomes for students are their attitudes
to science, their confidence in handling scientific tasks and demonstrating strong scientific
abilities, their interest in learning science at and beyond school, and their motivation to pursue a
science-related course or career. Information on student attitudes and motivations was collected
through the student questionnaire and also through embedded attitudinal items in the cognitive
assessment.

Australian students had higher levels of self-efficacy in science than the OECD average. There
were significant gender differences in Australia, with males scoring significantly higher than
females; however, both were higher than the OECD average.

Students from New South Wales had the highest levels of self-efficacy in science. Students in
the Australian Capital Territory, Western Australia, South Australia and the Northern Territory had
higher levels of self-efficacy in science that were slightly higher than the OECD average, while
students in Victoria, Tasmania and Queensland had means that were slightly lower than the
OECD average. Males from all states showed higher levels on the self-efficacy in science index
than females. The largest gender differences were found in Western Australia and Victoria, with
differences of approximately 0.25 points. There was a large positive relationship between self-
efficacy in science and scientific literacy performance for Australian students. Students in the
highest quartile scored 130 points on average higher than students in the lowest quartile on the
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self-efficacy in science index, which is equivalent to almost four years of schooling or almost two
proficiency levels on the scientific literacy scale.

The average for Australia for self-concept in science was —0.03, which was not significantly
different to the OECD average. There was a significant gender difference in Australia, with males
generally more confident in science than the OECD mean for males, while females were on
average less confident than the OECD mean for females. Western Australia had a mean score that
was just higher than the OECD mean; all other states scored below the OECD average, indicating
lower levels of self-concept in science than students on average in OECD countries. The largest
gender differences were in the Northern Territory and Western Australia. Self-concept in science
has a moderately strong positive relationship with scientific literacy performance. There were 113
points on average between students in the highest quartile of the self-concept in science index and
students in the lowest quartile.

In general for Australian students there was a positive association between scientific literacy
performance and most of the constructs. An exception to this was optimism regarding
environmental issues, where students with high levels of optimism about future environmental
issues scored lower than students with low levels of optimism.

Significant gender differences were found for all indices in Australia except in the index of
general interest in learning science and the index of instrumental motivation in science, where no
significant gender differences were found. The significant gender differences were all in favour of
males, except for the indices related to responsibility for sustainable development and concern for
environmental issues, where they were in favour of females.

Socioeconomic background

As noted above, PISA 2006 results showed that socioeconomic background was again closely
related to achievement in all three domains.

Socioeconomic background was also found to have a moderate to strong relationship with most
of the attitudinal constructs defined, and most particularly with self-efficacy and environmental
awareness. In general, students from higher socioeconomic levels held more positive views about
themselves as learners of science, were more interested in scientific issues, were more likely to
pursue a career in a science-related field, and were more environmentally aware.

The preceding chapter of this report examined questions of equity and quality in the performance
of students and schools. In Australia there is little institutional variation: most of the variance in
scientific literacy scores is due to differences within schools. These results are similar to those
found in PISA 2000 and PISA 2003 in reading and mathematical literacy respectively.

To examine equity the OECD uses the extent to which social background relates to student

and school performance, using the measure of economic, social and cultural status (ESCS).
Socioeconomic gradients describe graphically the relationship between ESCS and student
performance in terms of the strength of the relationship, the slope of the gradient line (indicating
the extent of inequality), the average level of the line (indicating how well the overall population
has achieved), and the length of the line (indicating the range of ESCS).

The strength of the relationship between socioeconomic background and scientific literacy was
found to be significantly weaker for Australia than for the OECD on average, but the slope of

the gradient is significantly higher than for the OECD. The slope shows that the relationship
between socioeconomic levels and scores in scientific literacy is stronger for Australia, so that each
additional unit of socioeconomic background translates into 43 score points compared to 40 for
the OECD. However, the strength of the relationship is weaker than for the OECD, only explaining
around 11 per cent of the variance compared to 14.5 per cent over the OECD.
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The socioeconomic gradients for Australia for science, reading and mathematics were compared
with each other. The slopes were very similar, with just a slightly lower impact of socioeconomic
background on mathematics achievement than either science or reading literacy.

The socioeconomic gradient for each country can be broken down into a within-school

gradient and a between-school gradient. The within-school gradient describes how a student’s
socioeconomic background is related to their performance within a common school environment.
The between-school gradient describes how schools’” average level of performance is related to the
average socioeconomic background of their student intake.

This analysis found that for almost all countries, including Australia, there is a clear advantage in
students attending a school in which the average socioeconomic background is high. A student
from an average socioeconomic background attending a school with a higher than average
socioeconomic background results in an advantage of almost one full school year over a similar
student attending a school with lower than average socioeconomic background. The effect of the
average ESCS of students in a school outweighs the effect of the student’s own socioeconomic
background.

A country’s average performance in a domain can be contrasted with the strength of the
relationship between socioeconomic background and performance, with the latter relationship
being used as a proxy for equity in the distribution of learning opportunities. Australia was
characterised as high performance but low equity in PISA 2000 in reading literacy, and as high
performance and high equity in PISA 2003 in mathematical literacy. In 2006, scientific literacy in
Australia is again high performance and high equity. Among the states, New South Wales, Western
Australia, South Australia, Queensland and Victoria also demonstrated a below-average impact

of socioeconomic background on performance and an above average performance in science,
placing these states in the high performance-high equity quadrant.

Policy issues

The approach to assessing scientific literacy used in PISA differs from more traditional assessments
in which mastery of science content is tested. Instead, the PISA assessment focuses on students’
ability to extrapolate from what they have learned and to apply their knowledge and skills in
novel situations. This focus reflects the recognition amongst educators that globalisation and
computerisation are changing labour markets and societies, and that a different set of skills will
be needed by those entering such markets. The greatest decline in jobs over the past decade has
not been in manual labour, but in tasks that are described as routine cognitive tasks — those that
can easily be done at less cost by computer. Students preparing for the work force of the future
will need to be able to solve problems for which there are no clear solutions, and to be able to
communicate their ideas effectively.

Australia is well placed to continue its tradition of producing high quality scientists. The average
score in scientific literacy is significantly higher than the OECD average, and either statistically
similar to, or significantly higher than, most trading partners and other countries to which we
would usually compare ourselves. Fifteen per cent of our young people scored in the top two
proficiency levels, comparing favourably internationally.

The ‘gap’ in achievement between the best and the weakest students varies by subject domain.

In science, there is a relatively wide gap, narrower than that of the United States and the United
Kingdom, but wider than the OECD average and that of most other countries. In reading and
mathematical literacy, however, it is narrower than the OECD average and also narrower than the
spread for 60 per cent of the other countries in reading and for 70 per cent of the other countries
in mathematics.

Analysis of Australia’s performance in terms of equity and achievement places us in the category
of above-average level of student performance and below-average impact of socioeconomic
background in scientific literacy; in other words, high quality and high equity. In terms of the
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slope and strength of the association between socioeconomic background and achievement in
science, both have decreased significantly since PISA 2003. Australia’s outcomes have become
more equitable, as shown by a flatter gradient, and less deterministic, as shown by the smaller
proportion of variance explained by socioeconomic background. In reading literacy, the slope
and strength have also significantly declined, while in mathematics only the strength of the
relationship has decreased. However, the increase in equity in reading literacy may be an artefact
of declining achievement in the higher levels rather than because achievement at the bottom end
has improved.

Australia’s results in scientific, reading and mathematical literacy are laudable. However, average
scores do not paint the complete picture of a country’s performance, and that has been the primary
aim of this report. There are a number of areas in which Australia’s performance is not as good as
would be hoped.

Decline in reading achievement

The results from the first three cycles of PISA indicate that the performance levels of Australian
students, while comparing reasonably well internationally, are generally not improving. TIMSS
2003 found that scores in science at Year 8 had improved significantly; however, this improvement
in scores has not really translated to an improvement in scientific literacy in the manner in which it
is presented in PISA. There had also been no evidence previously of any decline in performance,
but the PISA 2006 results now point to a significant decrease in performance in reading literacy
since PISA 2000. While some caution should be exercised in interpreting these results, as reading
literacy was only assessed as a minor domain in PISA 2006, there is evidence of a decline in
performance primarily at the upper end of the achievement scale without any compensatory
improvement at the lower end. The decline was found for both male and female students. While
there is no evidence of any decrease in overall achievement levels in mathematical or scientific
literacy, there was a significant decline in the mathematics achievement of Australian females.

PISA 2009 will provide the first opportunity to measure achievement in reading literacy from major
domain to major domain.

Gender

In terms of gender, there was no difference overall in scientific literacy; however, males performed
significantly better than females in both Earth and space systems and physical systems, and while
the performance of females in the first two areas was higher than the OECD average, for the

latter females scores were not different to the OECD average. In reading literacy the gender gap
continued to favour females, and there is no evidence of any significant gains being made by
males to close the gap. Around 19 per cent of males, compared to 8 per cent of females, failed to
achieve the baseline of proficiency level 2 for reading.

In the PISA 2003 assessment, gender differences in favour of males in mathematics were evident

in a large number of countries; however, this was not the case in Australia, and it was noted that
“Australia seems to have been able to contain [the] widening of gender disparity with age in
mathematics” (Thomson et al., 2004, p. 32). However in PISA 2006, there is evidence of a decline
in the scores of 15-year-old females and no associated decline in the score for males, resulting in a
significant gender difference and one that is higher than the OECD average. The decline in scores
for females appears to have come from the higher end of achievement; 18 per cent of females
achieved at Level 5 or 6 in 2003, compared to 13 per cent in 2006. For males the corresponding
proportions were 22 per cent and 20 per cent respectively.

The performance of males in reading literacy relative to females has not improved, and there is
now a gender difference in mathematics in favour of males that has not existed for many years.
Perhaps gender needs to be reconsidered as an issue for Australian education.
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Indigenous students

The achievement of Australia’s Indigenous students continues to be a concern. Average scores
for Indigenous students place them on a par with students in a country such as Chile, one of the
lower performing countries, and two and a half years behind the average for their non-Indigenous
contemporaries. While some individual Indigenous students performed very well on the PISA
assessment, with 15 per cent achieving at least proficiency level 4 in science, less than four

per cent, compared with 15 per cent of non-Indigenous students, achieved at Level 5 or 6. At
the other end of the achievement spectrum, 40 per cent of Indigenous students (compared to
12% of non-Indigenous) in science, 45 per cent of Indigenous students (compared to 7% of
non-Indigenous) in reading, and 33 per cent of Indigenous students (compared to 12% of non-
Indigenous) in mathematics are failing to achieve the baseline proficiency set by the OECD. There
is no doubt that many Indigenous students will continue to need extra support.

Students attending schools in remote locations

The relatively poor performance of students attending schools in remote areas is also evident
from these analyses, and requires further investigation. Students attending schools in remote
areas were found to be achieving at a level about a year and a half lower than their counterparts
in metropolitan schools in all of the assessment areas. It is recognised that schools in remote
areas face problems such as attracting and retaining qualified teachers, maintaining services and
providing resources, and in their capacity to send staff to participate in professional development,
which may impinge on the quality of student outcomes.

Students and schools with low socioeconomic levels

This report also examined differences in achievement by quartiles of socioeconomic background.
Students in the lowest socioeconomic quartile scored, on average, two and a half years lower than
students in the highest socioeconomic quartile, across all three domains. Of the students in the
lowest socioeconomic quartile around one-quarter failed to achieve the baseline proficiency levels
in scientific, reading or mathematical literacy. Few achieved the highest levels in any domain.

Achievement differences in Australia are much larger within schools than they are between
schools. However, the discussion of the PISA findings in scientific literacy in Chapter 7 indicates
that the average socioeconomic background of a school outweighs a student’s own socioeconomic
background, and that the impact of schooling is greatest for students from disadvantaged
backgrounds or those attending schools with a low average socioeconomic background.

Nevertheless, students from low SES backgrounds are a diverse group encompassing the full range
of learning abilities. They can and do achieve high standards.

In conclusion

Students who are confident in their own abilities and well motivated tend to do better at

school. Positive approaches not only help to explain student performance but also are themselves
important outcomes of education. Students who have become effective learners by the time they
leave school, and particularly those who have learned to regulate their own learning, are often
considered more likely to learn throughout life.

Australia remains committed to the principle of equity and social justice in education, to the goal
of allowing and encouraging all children to fulfil their full educational potential. This is articulated
in detail in the National Goals for Schooling in the 215t Century (MCEETYA, 1999) to which all
governments are committed.

To a large extent, these goals are realised; evidenced by the high average achievement levels in all
three assessment domains in PISA. However, there is some evidence from this cycle that Australia
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appears to be standing still while other countries improve their levels of performance. This report
has also shown that behind the higher than average scores, significant levels of educational
disadvantage exist in Australia, and that the gap between students of the same age can be
equivalent to several years of schooling. This gap places an unacceptable proportion of 15-year-
old students at serious risk of not achieving levels sufficient to allow them to adequately participate
in the 21% century work force and contribute as a productive citizen.

Looking back, such disadvantage at school can be seen to be strongly linked to
disadvantage at home. Looking forward, it may be predicted that the disadvantage
is likely to perpetuate itself through educational under-achievement and a greater
likelihood of economic marginalisation and social exclusion.

(UNICEF, 2002, p. 3)

Educational inequality is not a given. Some schools, some school systems, and some countries do
more to mitigate inequality than others. Using PISA to monitor national outcomes on a regular
basis provides Australian educators at all levels with the opportunity to step back and see where
we stand in terms of educational outcomes.
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Appendix

To assist readers to understand the scope and operations of PISA, a brief account of some of its
procedures is provided in this Appendix. A thorough account will be available in 2008 in the
Technical Report of the project. Most of the operational procedures have both international and
national components.

Information on how PISA operated internationally and implementing the assessment in 2006 is
given first, followed by details of its implementation in Australia.

PISA internationally

International consortium

PISA 2006 was implemented through an international consortium managed by the Australian
Council for Educational Research (ACER). Other members are the Netherlands National Institute
for Educational Measurement (CITO), Westat Inc. in the United States, and the National Institute
for Educational Policy Research (NIER) in Japan.

Collaborative development

PISA is an international assessment that has been jointly developed by the OECD’s participating
countries. Through their National Project Managers (NPM) and National Advisory Committees
(NAC), countries have been able to contribute to the survey by providing sample assessment
material to the consortium and offering comment on many aspects of the project to the
international bodies described below — Network A, the PISA Governing Board and Functional
Expert Groups.

The OECD set up several networks to undertake specific tasks relating to PISA. Network A focuses
on educational outcomes and is responsible for the Education at a Glance project. Network A’s
work during the mid-1990s led to the development of the initial specifications for PISA.

Each OECD country taking part in PISA has one member, usually from an education ministry, as

a representative on the PISA Governing Board (PGB). This group sets the policy objectives of the
assessment and the policy priorities for the implementation of the survey. This includes endorsing
the assessment frameworks, approving the bank of items developed for the assessment, and
agreeing to the plans for international reporting of results. The PGB also considers advice from the
PISA Technical Advisory Group (TAG) on technical aspects of design; for example, concerning the
balance of multiple choice and open-ended items, the number of assessment booklets, and the
design for rotation of material in the assessment booklets. Aspects such as these require the PGB’s
endorsement.
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The three Subject Matter Expert Groups (SMEGs) for PISA 2006 consisted of subject matter

and technical experts from participating countries. Each assessment domain — that is, each of
mathematical, scientific and reading literacy — had its own SMEG. These groups, together with the
TAG, linked the policy objectives specified by the PGB with expertise in the field of international
comparative assessment, to provide input into the frameworks for the assessment and to monitor
the quality of assessment items prepared. The expert groups typically contain between eight and
ten members each. The members are not intended to represent countries as such, but rather to
provide a cross-section of the world’s most renowned experts in each area. A smaller group of
consultants assisted with the PISA 2006 questionnaire development. All of these groups provide
advice and recommendations to the consortium, and, through the consortium, to the PGB.

Operational stages

Very high standards are set for sampling, assessment materials and operational procedures in PISA
to ensure that the data will be comparable across countries. Many of the operational steps are
briefly referred to here. More detail is provided later on how the various procedures worked in
Australia.

Framework and item review

The development of the assessment frameworks has been a continuous effort since the inception
of PISA. In PISA 2006, an expanded framework for the assessment of scientific literacy as a

major domain was undertaken. The assessment framework was circulated for comment, with

the aim of reaching consensus on the nature and detail of the assessment domains. Similarly,
drafts of assessment items were sent to each country, for review by local experts. Countries had
the opportunity to provide feedback and suggestions on the items, which were then revised and
subjected to a Field Trial. The reading and mathematical literacy frameworks remained essentially
the same for PISA 2006.

Field Trial

The Field Trial was an instrumental part of the study, not only to refine the assessment materials
but also to try out the operational procedures. Internationally, many thousands of students took
part, including approximately 1,200 from Australia. Twelve assessment booklets were used, as
practice for the Main Study, and there were four questionnaire forms in order to achieve a greater
coverage of material than would be possible in one form. The Field Trial took place from March to
June 2002.

Main Study

For most countries, the PISA Main Study was administered between March and August 2006. For
many northern hemisphere countries, where the academic year begins in September and ends

in June, the assessment was conducted between March and the end of the academic year. For
countries in the southern hemisphere, that typically have an academic year extending from early
February until December, the assessment was conducted between mid-May and the end of August.

Within the majority of countries, between 4,000 and 9,000 students were tested. In a few small
countries, such as Iceland, Liechtenstein, and Luxembourg, the whole cohort of age-eligible
schools and students was assessed. In some countries, the sample size was increased so that
regions could be adequately represented (e.g. Italy, Spain and the United Kingdom), sub-national
comparisons made (e.g. Mexico, Indonesia and Belgium), or to combine PISA with another
national study (e.g. Australia and Canada). Details of the Field Trial and Main Study in Australia
are provided later in the Appendix. The remainder of this section describes some of the more
technical features of PISA's assessment design.
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Design aspects

Assessment booklets

In PISA 2006, a pen-and-paper-based assessment was prepared in booklet style. Both ‘closed” and
‘open-ended’ assessment items were used. Closed items have only one correct answer and open-
ended items require students to construct their own response. Open-ended items allow a wider
range of skills to be assessed.

Each PISA assessment task takes the form of some stimulus material followed by a series of
questions (items) relating to the material. The stimulus material and its associated items are called a
‘unit’. For both the Field Trial and the Main Study, each unit in the pool is allocated to a test cluster.
The clusters typically contain about four units and are designed to take 30 minutes to complete. In
PISA 2006 there were seven scientific literacy clusters, four mathematical literacy clusters and two
reading literacy clusters.

Use of such a design allows a large amount of material to be covered, with different students
completing different combinations of the items. The booklets were allocated to students in turn,
from a random starting point in each school.

Questionnaires

As well as the assessment booklets, there were two context questionnaires. Principals each
completed a School Questionnaire and students each completed a Student Questionnaire. These
were designed to enable analysis of achievement data in relation to different backgrounds, living
conditions, educational programs and other factors that might have an impact on performance.

As well as gathering information about students and their family background, academic
environments and self-regulated learning, the Student Questionnaire also included optional
sections to assess Educational Career Paths and Familiarity with Information Technology. These
optional components were placed at the end of the Student Questionnaire. There was also an
opportunity for countries to include additional items of national interest. In Australia, questions for
LSAY were included as a national option.

Ensuring a high quality assessment

Quality monitoring is an integral part of PISA, and the implementation of checking procedures
within all components and stages of the survey have ensured that PISA has produced data of a very
high standard. The quality monitoring procedures have been reviewed and endorsed by the PGB.

The International Project Centre (IPC), set up by the lead member of the consortium, ACER, was
designed to manage the implementation of PISA internationally. Staff of the IPC were always
available to give advice to countries as requested. They continuously monitored countries’ progress
and were proactive in offering assistance with procedures if this seemed to be warranted.

Translation procedures

Experts in translation procedures ensured that translated materials were as equivalent in meaning
and level of complexity as possible. Translation of the assessment booklets, questionnaires and
manuals involved extensive and thorough processes. Materials from the IPC were provided to
countries in both English and French. In countries where the language is neither English nor
French, the countries were required to translate the assessment materials separately from both
versions. A reconciliation of these independent translations then took place at country level and
the resulting translation was then reviewed by the team of tri-lingual verifiers working for the IPC.

Exploring Scientific Literacy: How Australia measures up




Sampling procedures

Ensuring the quality of sampling in PISA was the responsibility of Westat. A senior staff member
was appointed to be the International Sampling Referee for the project. A team of sampling
experts at Westat and ACER employed rigorous procedures for the random selection of schools
and students to represent their country. Countries were assisted in the preparation of a series of
sampling forms, including the school sampling frame ‘i.e. the list of all schools containing students
in the PISA target population’. Countries were required to use the KeyQuest software developed
by the consortium for the selection of the student sample within schools. Stringent criteria for
adequate response rates were specified at the school and student level. Participating countries
agreed to meet the international criteria for response rates; otherwise their data could not be
included fully in reports. The sampling procedures helped to ensure that the data would be of a
high standard, so that valid comparisons of results between countries could be made.

Test administration procedures

Criteria for Test Administrators were set internationally. It was required that the Test Administrator
not be the reading, mathematics, or science instructor of any students in the sessions he or she
would be administering. It was further recommended that the Test Administrator not be a member
of the staff of any school where he or she would be administering PISA, nor of any school in

the PISA sample. These criteria were set partly to minimise the burden on schools, but mostly to
establish PISA as a valid and unbiased assessment with uniformly administered test sessions.

Standardised administration procedures were developed by the consortium and were brought
together in a Test Administrator’s Manual. Comprehensive training sessions were held covering
administration procedures, both for the Field Trial and again for the Main Study. Training sessions
were held firstly for National Project Managers (NPMs) or their designated staff, who were then
responsible for training the Test Administrators in their country. In that way it was hoped that
standardised administration of the PISA tests could be achieved.

Monitoring of procedures

The IPC set up a two-stage process of monitoring the implementation of PISA in each country.
Prior to the Main Study, National Centre Quality Monitors (NCQMs), one per country, visited

the national centres responsible for implementing PISA. The NCQMs were drawn from staff

of the various consortium members. They travelled to each of the PISA countries to ensure that
procedures were being followed correctly in national centres and to offer assistance if this seemed
needed. This process was also carried out during the Main Study.

A second kind of monitor was used during the Main Study. These monitors, known as PISA Quality
Monitors (PQMs), were nominated by national project teams, but were employed by and worked
on behalf of the consortium. They were not allowed to be connected in any way to a National
Centre. PQMs were used to observe testing sessions to ensure that testing procedures were being
implemented according to the specifications in the Test Administrator’s Manual. They were trained
nationally in PISA’s procedures by the visiting NCQM (see above) and then went to a subset of
schools, unannounced, during the assessment sessions.

Coding of responses to open-ended items

Approximately 40% of items from each of the three domains (scientific, reading and mathematical
items) were open-ended, necessitating coding. Standardised Coding Guides were developed by
consortium staff and reviewed by PISA national project staff before being finalised. In countries
where languages other than English or French were used, these Guides had to be translated and
the translations verified by the consortium (double translations were not required, however).

The same approach to training coders was used as for Test Administrators, in that NPMs or their
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designated staff first attended international training sessions and then trained the coders in their
country.

Reliability studies were carried out to ensure that coders were applying the criteria consistently,
and to quantify any variation between coders. Monitoring of consistency in applying the coding
criteria was required to be done on a daily basis so that systematic errors could be corrected. In
the Main Study, four coders in each country were required to code all of the items in their subject
area from 100 each of four assessment booklets. A cross-national study of coder reliability was
also undertaken. Within a country, 180 booklets (60 of each of three booklet types) that had
already been coded four times were sent to be coded a fifth time by an experienced coder in
another same-language country. These data were collected to ensure the reliability of coding
across PISA.

Data entry procedures

Another step in ensuring the high quality of PISA data was the provision to countries of specially
developed software for entering and validating data. It was important that data were submitted to
the IPC in a standard format so that they could readily be combined into a single international data
set. Many data cleaning procedures were carried out before data were considered to be ready for
analysis.

PISA nationally

Project management

A National Project Manager (NPM) is appointed by each participating country to ensure that

the survey is implemented according to the international timeline and that all duties are carried
out according to the specified procedures and standards. NPMs play a role in evaluating survey
results in a national context and a large role in ensuring the operational success of the survey

in their country. Countries are encouraged by the OECD to set up one or more committees, to
monitor the progress of the project, to assist with reviewing materials, and to provide a forum
for discussion of issues of implementation at the national level. In Australia, a National Advisory
Committee (NAC) guides all aspects of the project. The Committee’s members are from many areas
of Australian education and include subject matter experts to advise the NPM and the national
PGB representative on the content and methods of the assessment. Each of the state and territory
Education Departments has a representative on the NAC.

The Committee’s involvement in policy decisions relating to international and national options,
commenting on frameworks, and providing input into assessment materials and dissemination
of results, ensures that any issues of concern in Australia are not overlooked by the consortium.
Members are listed at the front of this book, immediately prior to the first chapter.

ltem review

Members of the NAC reviewed items for their relevance and appropriateness for Australian
15-year-old students.

Field Trial

In Australia, the Field Trial took place during early-May to mid-June 2005. A summary of its scope
is presented here.

In addition to PISA, Australia participated in the international option of the Computer Based
Assessment of Science (CBAS) to assess students’ scientific literacy skills and knowledge using a
computer-based assessment. The computer assessment was undertaken on lap top computers,

Exploring Scientific Literacy: How Australia measures up




which were brought in by Test Adminstrators. An additional 20 students were randomly selected
to take part in CBAS. The format of the assessment was similar to the PISA assessment, except

the assessment session involved students participating in both a paper-based assessment and a
computer-based assessment, which took one hour each to complete. All CBAS students completed
the Student Questionnaire.

Schools

The selection of schools for the Field Trial was much less rigorous than school sampling for the
Main Study. Schools were chosen by convenience, and were representative of schools from a
range of communities and socioeconomic areas. In all, 40 Australian schools from four states —
New South Wales, Victoria, Queensland and South Australia — took part in the Field Trial.

Students

The target population for the Field Trial was ‘students born between 1 February 1989 and 31
January 1990’. The School Contact was asked to provide a list of all age-eligible students,
regardless of year level. In accordance with the international sampling manual, ACER staff
randomly selected 50 students from each school. For the PISA assessment, of the approximately
1,900 age-eligible students selected, 1,400 students participated in the PISA Field Trial. For the
CBAS assessment, about 500 students participated in the computer-based assessment out of
approximately 750 students.

Adaptations to manuals, assessment booklets and questionnaires

Minimal adaptations for Australia were required to the administrative manuals, Coding Guides,
assessment booklets and questionnaires. Amendments to assessment booklets, such as vocabulary,
were submitted to and approved for use by the IPC.

Test administration

Each student was asked to complete an assessment booklet (consisting of multiple choice and
open-ended items) and a questionnaire. Two hours plus administration time were required for

the assessment booklet and about 30 minutes required for the questionnaire. There was provision
for a short break to be taken after students had worked on their assessment booklet for an hour,
and a break of five to 10 minutes to be taken before starting the questionnaire. A total of 15
experienced teachers were employed by ACER to conduct the Field Trial sessions. Half of the test
administrators were involved with the PISA assessment, while the other half was involved with the
CBAS assessment. Training of test administrators took place at the ACER offices in Melbourne and
Sydney in mid-April 2005.

Coding

Almost half of the field trial items were open-ended and required coders to code the students’
responses to the scientific literacy items. Training of the coding procedures using internationally
prepared Coding Guides was conducted during mid-June and involved eight experienced coders.
The coding process also included multiple coding from three assessment booklets, as specified
internationally.

Data entry

All data were entered using KeyQuest, the specially developed software provided to national
centres by the IPC.
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Main Study

Assessment dates in Australia

In Australia, the Main Study assessment took place from late July to early September, 2006.

Schools and students

Full details of the Australian school and student samples are presented in Appendix 2, and hence
are not included here. Australia satisfied the international response rate criteria fully, with 98.9 per
cent of the selected schools and 86.3 per cent of the selected students taking part.

Obtaining the school sample

PISA was included as part of the National Assessment Program in 2006. Liaison officers were
appointed from state and territory Education Departments, Catholic Education Offices and
Associations of Independent Schools to inform schools that they had been randomly selected
to participate in PISA. Schools were approached in late November 2005 and were sent an
information package about PISA.

Response rates and the sampling of students are discussed in Appendix 2.

Contact persons in schools

Participating schools were asked to nominate an experienced staff member to take on the role of
PISA School Contact. School Contacts assisted by making administrative arrangements for the
assessment session in their school — for example, setting the date for the session, finding a room in
which the session could be conducted, arranging for lists of age-eligible students to be sent to the
national centre, and so on.

National options

Countries were permitted to introduce additional aspects of national relevance into PISA,
subject to approval from the IPC. Australia chose to include optional material to the Student
Questionnaire, as described in the following paragraphs.

Additional questionnaire items

Information was sought on Indigenous origin and time spent in a range of out-of-school activities.
The questions on language spoken at home and on parents” and respondent’s countries of birth
were adapted in the Australian questionnaire. It was felt, for example, that responses to the
international format question of ‘Were you born in Australia?’ (Yes/No) would not be accurate as
an indication of ethnic background.

One quarter of the Student Questionnaire was devoted to questions related to LSAY. Students were
asked about courses at school, plans after secondary school, and work experience. Students were
also asked to complete their contact details so they could be contacted to follow their career and
educational pathways.

Test Administrators

Forty-three Test Administrators external to the schools administered all test sessions. All were
employed by ACER on a casual basis and most had also been involved in previous PISA cycles. All
were highly experienced, trained teachers, many of whom were also experienced in conducting
test sessions according to standardised procedures.
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All Test Administrators attended full-day training sessions, which were held in Melbourne, Sydney,
Perth, Adelaide and Brisbane during June 2006. The sessions were highly useful — to establish a
sense of common purpose among the diverse group of Test Administrators, especially for those
who had not met each other before; to ensure that they were appropriately briefed for conducting
the sessions; and to apportion the test sessions and establish travelling schedules in what was a
complex logistical operation.

Scheduling of sessions: logistics

The assessment booklets and questionnaires were mostly administered in a single morning session,
except in a handful of schools where the test took place in the morning and the questionnaire
session took place in the afternoon. The amount of time required was about three hours, arranged
the same way as in the Field Trial.

A muesli bar snack was provided for each student during the break between the assessment
booklet and the questionnaire. Students were allowed to talk to each other during the breaks,
though they were asked not to talk about the assessments.

Altogether, 356 regular and 120 follow-up testing sessions took place. Assessment sessions were
mostly carried out in classrooms, although the school library, the school hall, or areas such as
common or meeting rooms or the computer room were also used as an assessment venue.

Coding processes

Eighteen mathematical/scientific literacy coders and five reading literacy coders were used for
the whole duration of the coding. All coders were experienced secondary teachers, not currently
teaching. The coders were trained in the use of the Coding Guide, with the initial training session
beginning in late August, two weeks before the end of the testing. The coding rotation developed
by the IPC enabled all three literacy domains to be coded simultaneously using different
assessment booklets.

Following the procedures specified by the IPC, coding was done by clusters rather than by booklet.
Before a new cluster was started, further training and practice on the new clusters was carried

out. Within clusters, coding was done by item. The specified procedures for randomly allocating
booklets to coders were followed.

Two mathematical and scientific literacy table leaders®* and one reading literacy table leader
were used to field queries from individual coders, to review with individual coders any issues that
needed to be drawn to their attention, to document difficulties that needed resolution from the
NPM or the IPC, and to monitor the coding process generally.

The coding across all domains was completed in approximately six weeks. In addition to improved
Coding Guides, revised after the Field Trial, the expertise and experience of the table leaders
ensured that the work progressed well.

Data entry

Up to eleven operators were used to enter the assessment data from the booklets and the multiple
coding sheets, and the questionnaire data. All data were entered in approximately seven weeks,
using KeyQuest. Checking and cleaning steps, which took a further two to three weeks, were then
undertaken prior to the Australian data being sent to the IPC.

3 Very experienced coders.
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Monitoring of operations and procedures was built into every stage of PISA in Australia, from

the selection of the school and student samples, initiating and maintaining contact with schools,
through to the preparation of materials, printing, packing, mailing, receiving and tallying returns.
Other aspects of quality assurance included the detailed training of Test Administrators in the
internationally laid-down procedures, and the training and monitoring of coders and the entry of
data.

PISA Quality Monitors, on behalf of the IPC, visited a sample of 15 Australian schools when the
testing was taking place to ensure that procedures were followed accurately and instructions were
adhered to.

Exploring Scientific Literacy: How Australia measures up




Appendix 1: PISA’s Procedures




Appendix

Australian sampling results

Sampling in PISA was carried out in two stages in most countries, including Australia. First, schools
were selected with a probability proportional to enrolment size of 15-year-olds. Thus, large schools
had a greater chance than small schools of being selected.

Internationally, the minimum required sample for each country was 150 schools and 4,500
students. In Australia, a larger sample was drawn to enable results to be reported by State and
Territory and for Indigenous students, and for PISA 2006 to become a cohort of the Longitudinal
Surveys of Australian Youth (LSAY) 2006. Table A2.1 gives the details of the Australian sample
design.

Table A2.1 Designed PISA school sample by state and sector

NSW 8 15 3 26

vic 20 50 13 83
QLD 12 35 11 58
SA 11 38 10 59
WA 8 27 9 44
TAS 8 24 9 41
NT 5 25 5 35
ACT 4 16 7 27
TOTAL 76 230 67 373

Stratification variables used in Australia when selecting the sample were state and sector
(government, Catholic and independent).** School geographic location (as described in the
Reader’s Guide) was also taken into account in the sampling.

Following PISA procedures, schools were randomly selected with probability proportional to
estimated enrolment size of PISA age-related students within strata, using the latest available data
in ACER’s sampling frame. To define the PISA population, estimates of the numbers of 15-year-
olds were made by sector within each state, from information obtained from each State and
Territory Education Department and previous PISA data on the proportion of 15-year-old students.
Permission was granted from the International Sampling Referee to exclude a number of categories
of schools from the sample. These included hospital and correctional schools, distance education

3 The stratum codes for sector were necessary for accuracy of sampling. They are not used for reporting
purposes in PISA 2006 and are not included in the PISA databases.
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schools, remote off-shore and very remote mainland schools, and schools instructing in a language
other than English. In addition, institutions in the Technical and Further Education (TAFE) sector
were also excluded, because there was a very small percentage of 15-year-olds enrolled.

Achieved Sample

Main Sample

Of the 373 schools sampled for PISA 2006, 16 schools were not eligible and therefore not
included in the school sample (on the basis there were two or fewer age-eligible students*, or
the school had closed). An additional two schools chose not to participate. One of the schools
was undergoing extensive construction work (making it difficult to hold an assessment that would
involve 50 students) and the replacement school participated in PISA.

PISA was included as part of the National Assessment Program in 2006 and the support provided
by schools produced the highest school response rate in any PISA cycle. In all, 356 schools
participated in the study (including one replacement school). The achieved Australian PISA school
sample is included as Table 1.1 in Chapter 1.

The 356 schools represented a weighted response rate of 98.9 per cent and the weighted student
participation rate after replacement was 86.3 per cent. Both these figures met the international
standards on response rates as specified by the Technical Advisory Group.

Special Indigenous sample

The National Advisory Committee again recommended a process of oversampling Indigenous
students to reliably report results for this minority group in PISA 2006. To achieve this, all age-
eligible Indigenous students in the sampled PISA schools were invited to participate in the survey.

All age-eligible Indigenous students were sampled by inviting any additional Indigenous students if
they had not been sampled within the initial sampling of 50 students per school, resulting in 1,080
Indigenous students participating in PISA 2006.

Absentees

Of the eligible students participating in PISA, 2,307 students were absent on the day of the
assessment session. Overall, the absentee rate was 12.9 per cent. Of the sampled students, the
Northern Territory had the highest absentee rate of 20.6 per cent while Victoria and New South
Wales had the lowest, at 11.4 and 11.3 per cent respectively. The number of students who were
absent on the day of the assessment are shown by state in Table A2.2.

Table A2.2 Non-participation in Australia by state

[ | Aosentees | Refusals | Exclusions |  Other |
44

NSW 462 80 109
ViC 315 66 28 71
QLD 424 50 37 156
SA 283 5il 53 112
WA 236 14 21 175
TAS 192 34 20 86
NT 237 20 6 119
ACT 158 37 26 42
TOTAL 2307 352 235 870

% Schools with two or fewer students are considered ineligible and do not participate in PISA.
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Refusals

In addition to the students who were absent from school, there were 352 whose parents refused
permission for them to participate, or they chose themselves to refuse. The Student Tracking Form
did not distinguish between parent and student refusal. These students constituted two per cent

of the sampled students, considerably lower than the six per cent from the PISA 2003 study. This
lower rate could partially be explained by PISA becoming part of the national testing program from
the 2006 study. The lowest refusal rate was less than one per cent in Western Australia, with the
highest rate of three per cent in the Australian Capital Territory. The details are listed in Table A2.2.

Exclusions

In all, there were 235 students excluded by the School Contact from the PISA assessment. In PISA
2003, 25 students were excluded on the basis of a functional disability (exclusion 1); 168 students
were excluded because of an intellectual disability (exclusion 2), and 42 students were excluded
because of language (exclusion 3). Exclusions at student level accounted for fewer than two

per cent of the designed sample. Students with exclusions were spread throughout the country
(Table A2.2).

Exclusion categories used were equivalent to those in the international PISA manual, though with
wording changed to reflect current terminology in Australia.

The three types of exclusion were:

1 = Functional disability — student has a moderate to severe permanent physical disability

2 = Intellectual disability — student has a mental or emotional disability and has either been tested
as cognitively delayed or is considered in the professional opinion of qualified staff to be
cognitively delayed

3 = Limited assessment language experience — student is not a native speaker of any of the
languages of the assessment in the country and has limited proficiency in these languages

Other non-participants

Table A2.2 shows there was also a group of 870 students who were eligible and selected to
participate in the survey, but who had left school before the testing, had transferred to another
school, were temporarily suspended from the school, or were age ineligible. (The number of not
applicable students may have been fewer had some schools provided current school lists of their
eligible students).
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International
sampling results

Internationally, the desired
minimum number of students
to be assessed per country

was specified as 4,500. Some
countries, including Australia,
sampled more students so that
language groups or regions
within the country could be
adequately represented. In
small countries, such as Iceland,
Liechtenstein and Luxembourg,
the whole cohort of age-eligible
students was assessed.

Table A2.3 PISA 2006 target populations and samples

Population and Sample Information

Total in
national
desired target
population
after all
Total enrolled school
population of Total in exclusions
Total 15-year-olds national Total and before
population of | at grade 7 or | desired target | school-level | within-school
15-year-olds above population exclusions exclusions
Argentina 662 686 579 222 579 222 2393 576 829
Australia 270 115 256 754 255 554 1371 254 183
Austria 97 337 92 149 92 149 401 91748
Azerbaijan 139 119 139 119 131 235 780 130 455
Belgium 124 943 124 557 124 216 2 957 121 259
Brazil 3390 471 2374 044 2357 355 0 2357 355
Bulgaria 89 751 88 071 88 071 1733 86 338
Canada 426 967 428 876 424 238 5141 419 097
Chile 299 426 255 459 255 393 2284 253 109
Chinese Taipei 334 391 318 691 318 691 2972 315719
Colombia 897 477 543 630 543 630 2814 540 816
Croatia 54 500 51318 51318 548 50770
Czech Republic 127 748 124 764 124 764 1124 123 640
Denmark 66 989 65 984 65 984 1871 64 113
Estonia 19 871 19 623 19 623 569 19 054
Finland 66 232 66 232 66 232 1257 64 975
France 809 375 809 375 777 194 19 397 757 797
Germany 951 535 1062 920 1062 920 6 009 1056 911
Greece 107 505 110 663 110 663 640 110 023
Hong Kong-China 77 398 75542 75 542 678 74 864
Hungary 124 444 120 061 120 061 3230 116 831
Iceland 4820 4777 4777 16 4761
Indonesia 4 238 600 3119 393 2983 254 9388 2973 866
Ireland 58 667 57 648 57 510 50 57 460
Israel 122 626 109 370 109 370 1770 107 600
Italy 578 131 639 971 639 971 16 639 555
Japan 1246 207 1222 171 1222171 16 604 1205 567
Jordan 138 026 126 708 126 708 0 126 708
Korea 660 812 627 868 627 868 3461 624 407
Kyrgyzstan 128 810 94 922 92 109 1617 90 492
Latvia 34 277 33659 33534 932 32602
Liechtenstein 422 362 362.00 0 362
Lithuania 53 931 51808 51761 613 51148
Luxembourg 4 595 4 595 4 595 0 4 595
Macao-China 8 835 6 648 6 648 6 6 642
Mexico 2200916 1383 364 1383 364 0 1383 364
Montenegro 9 190 8973 8973 155 8818
Netherlands 197 046 193 769 193 769 57 193712
New Zealand 63 800 59 341 59 341 451 58 890
Norway 61708 61449 61373 412 60 961
Poland 549 000 546 000 546 000 10 400 535 600
Portugal 115 426 100 816 100 816 0 100 816
Qatar 8 053 7 865 7 865 0 7 865
Romania 341 181 241890 240 661 2943 237718
Russian Federation 2 243 924 2077 231 2077 231 43 425 2033 806
Serbia 88 584 80 692 80 692 1811 78 881
Slovak Republic 79 989 78 427 78 427 1355 77 072
Slovenia 23 431 23018 23018 228 22 790
Spain 439 415 436 885 436 885 3930 432 955
Sweden 129 734 127 036 127 036 2330 124 706
Switzerland 87 766 86 108 86 108 2130 83978
Thailand 895 924 727 860 727 860 7 234 720 626
Tunisia 158188] 153 331 1158188]l 0 1158188]l
Turkey 1423514 800 968 782 875 970 781905
United Kingdom 779 076 767 248 767 248 12 879 754 369
United States = 4 192 939 4192 939 4192 939 19710 4173 229
Uruguay 51119 40 815 40 815 97 40718
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Population and Sample Information Coverage Indices

Coverage Coverage
Index 1: Index 2: Coverage
Percentage Weighted Weighted Coverage Coverage Index 3:
of all Number of number of Number of number of | Within-school Overall of national of national Coverage of
school-level | participating | participating excluded excluded exclusion rate | exclusion rate desired enrolled 15-year-old
exclusions students students students students (%) (%) population population population
____-GE-
0.41 4339 523 048 636 0.12 0.53 0.99 0.99 0.79
0.54 14170 234 940 234 2935 1.23 1.76 0.98 0.98 0.87
0.43 4927 89 925 94 1586 1.73 2.16 0.98 0.98 0.92
0.59 5184 122 208 0 0 0.00 0.59 0.99 0.94 0.88
2.38 8857 123 161 28 401 0.32 2.70 0.97 0.97 0.99
0.00 9295 1875 461 19 6 438 0.34 0.34 1.00 0.99 0.55
1.97 4 498 74 326 0 0 0.00 1.97 0.98 0.98 0.83
1.21 22 646 370879 1681 20339 5.20 6.35 0.94 0.93 0.87
0.89 5235 233 526 28 1259 0.54 1.43 0.99 0.99 0.78
0.93 8815 293513 21 922 0.31 1.24 0.99 0.99 0.88
0.52 4478 537 262 2 541743 0.03 0.55 0.99 0.99 0.60
1.07 5213 46 523 38 382 0.81 1.87 0.98 0.98 0.85
0.90 5932 128 827 8 203 0.16 1.06 0.99 0.99 1.01
2.84 4532 57 013 170 1960 182 6.07 0.94 0.94 0.85
2.90 4 865 18 662 50 23 580 1.10 3.97 0.96 0.96 0.94
1.90 4714 61387 135 1650 2.62 4.47 0.96 0.96 0.93
2.50 4716 739 428 28 3876 0.52 3.00 0.97 0.93 0.91
0.57 4891 903 512 37 6017 0.66 1.22 0.99 0.99 0.95
0.58 4873 96 412 65 1397 1.43 2.00 0.98 0.98 0.90
0.90 4 645 75 145 1 21 0.03 0.93 0.99 0.99 0.97
2.69 4490 106 010 il 1103 1.03 3.69 0.96 0.96 0.85
0.33 3789 4624 95 96 2.04 2.37 0.98 0.98 0.96
0.31 10 647 2248 313 0 0 0.00 0.31 1.00 0.95 0.53
0.09 4 585 55114 93 59 792 1.67 1.76 0.98 0.98 0.94
1.62 4 584 93 347 72 1339 1.41 3.01 0.97 0.97 0.76
0.00 21773 520 055 363 8984 1.70 1.70 0.98 0.98 0.90
1.36 5952 1113701 0 0 0.00 1.36 0.99 0.99 0.89
0.00 6 509 90 267 73 1042 1.14 1.14 0.99 0.99 0.65
0.55 5176 576 669 4 625 0.11 0.66 0.99 0.99 0.87
1.76 5904 80 674 42 521 0.64 2.39 0.98 0.95 0.63
2.78 4719 29 232 26 33980 0.44 3.21 0.97 0.96 0.85
0.00 339 353 3 3 0.84 0.84 0.99 0.99 0.84
1.18 4744 50 329 28 264 0.52 1.70 0.98 0.98 0.93
0.00 4 567 4733 193 9493 3.92 3.92 0.96 0.96 1.03
0.09 4760 6417 0 0 0.00 0.09 1.00 1.00 0.73
0.00 30971 1190 420 49 1221 440 0.27 0.27 1.00 1.00 0.54
1.72 4 455 7734 0 0 0.00 1.72 0.98 0.98 0.84
0.03 4871 189 576 7 227 0.12 0.15 1.00 1.00 0.96
0.76 4823 53 398 222 58 443 3.84 4.58 0.95 0.95 0.84
0.67 4692 59 884 156 1764 2.86 3.51 0.96 0.96 0.97
1.90 5 547 515 993 18 1685 0.33 2.22 0.98 0.98 0.94
0.00 5109 90 079 112 95 300 2.05 2.05 0.98 0.98 0.78
0.00 6 265 7271 3 3 0.04 0.04 1.00 1.00 0.90
1.22 5118 223 887 0 0 0.00 1.22 0.99 0.98 0.66
2.09 5799 1810 856 60 20576 1.12 3.19 0.97 0.97 0.81
2.24 4798 73 907 6 78 713 0.12 2.36 0.98 0.98 0.83
1.73 4731 76 201 11 193 0.25 1.98 0.98 0.98 0.95
0.99 6 595 20595 45 27 236 0.48 1.46 0.99 0.99 0.88
0.90 19 604 381 686 557 401 848 2.65 3.52 0.96 0.96 0.87
1.83 4443 126 393 122 3471 2.67 4.46 0.96 0.96 0.97
2.47 12 193 89 651 186 842 0.93 3.38 0.97 0.97 1.02
0.99 6192 644 125 5) 853 0.05 1.05 0.99 0.99 0.72
0.00 4 640 138 491 2 52 0.04 0.04 1.00 1.00 0.90
0.12 4942 665 477 1 130 0.02 0.14 1.00 0.98 0.47
1.68 13152 732 004 229 12033 1.62 3.27 0.97 0.97 0.94
0.47 5611 3578 040 254 142 517 3.83 4.28 0.96 0.96 0.85
0.24 4839 36 011 5 39 0.11 0.34 1.00 1.00 0.69
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Population coverage

All countries attempt to maximise the coverage of eligible 15-year-old students in their national
sample. According to the PISA sampling standards, countries are permitted to exclude a total of
five per cent of the total relevant population either by excluding schools or by excluding students
within schools.

Table A2.3 describes the target population of the countries participating in PISA 2006. Further
information on the target population and the implementation of PISA sampling standards can be
found in the PISA 2006 Technical Report (OECD, forthcoming).

D Column 1 shows the total number of 15-year-olds according to the most recent available
information, which in most countries was the year 2005 as the year before the assessment.

D Column 2 shows the number of 15-year-olds enrolled in schools in Grades 7 or above, that is
referred to as the eligible population.

D Column 3 shows the national desired target population. As part of the school-level exclusions,
countries were allowed to exclude up to 0.5 per cent of students a priori from the eligible
population, essentially for practical reasons.

D Column 4 shows the number of students enrolled in schools that were excluded from the
national desired target population, either from the sampling frame or later in the field during
data collection.

D Column 5 shows the size of the national desired target population after subtracting the students
enrolled in excluded schools. This is obtained by subtracting Column 4 from Column 3.

D Column 6 shows the percentage of students enrolled in excluded schools. This is obtained by
dividing Column 4 by Column 3 and multiplying by 100.

D Column 7 shows the number of students participating in PISA 2006. Note that this number
does not account for 15-year-olds assessed as part of additional national options.

D Column 8 shows the weighted number of participating students, i.e. the number of students in
the nationally defined target population that the PISA sample represents.

D Column 9 indicates the total number of excluded students. Each country attempted to
maximise the coverage of PISA’s target population within the sampled schools. In the case of
each sampled school, all eligible students, namely those 15 years of age, regardless of grade,
were first listed. Sampled students who were to be excluded had still to be included in the
sampling documentation, and a list drawn up stating the reason for their exclusion.

D Column 10 indicates the weighted number of excluded students, i.e. the overall number of
students in the nationally defined target population represented by the number of students
excluded from the sample.

D Column 11 shows the percentage of students excluded within schools. This is calculated as
the weighted number of excluded students (Column 10) divided by the weighted number of
excluded and participating students (Column 8 plus Column 10) then multiplied by 100.

D Column 12 shows the overall exclusion rate, which represents the weighted percentage
of the national desired target population excluded from PISA either through school-level
exclusions or through the exclusion of students within schools. It is calculated as the school-
level exclusion rate (Column 6 divided by 100) plus within-school exclusion rate (Column
11 divided by 100) multiplied by 1 minus the school-level exclusion rate (Column 6 divided
by 100).

D Column 13 presents an index of the extent to which the national desired target population is
covered by the PISA sample.

D Column 14 presents an index of the extent to which 15-year-olds enrolled in schools are

covered by the PISA sample. The index measures the overall proportion of the national
enrolled population that is covered by the non-excluded portion of the student sample. The
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index takes into account both school-level and student-level exclusions. Values close to 100
indicate that the PISA sample represents the entire education system as defined for PISA

2000. The index is the weighted number of participating students (Column 8) divided by the
weighted number of participating and excluded students (Columns 8 plus Column 10), times
the nationally defined target population (Column 5) divided by the eligible population (Column
2) national desired target population (times 100).

D Column 15 presents an index of the coverage of the 15-year-old population. This index is
the weighted number of participating students (Column 8) divided by the total population of
15-year-old students (Column 1).

Sampling procedures and response rates

The accuracy of any survey results depends on the quality of the information on which national
samples are based as well as on the sampling procedures. Quality standards, procedures,
instruments, and verification mechanisms were developed for PISA that ensured that national
samples yielded comparable data and that the results could be compared with confidence.
Statistics in this report are, however, associated with standard errors that reflect the uncertainty
associated with sample survey statistics. Where confidence intervals are provided, these indicate
that the true value is, in 95 out of 100 replications of the study, within the interval indicated.
Experts from the PISA International Consortium monitored the sample selection process in each
participating country.

Data quality standards in PISA required minimum participation rates for schools as well as for
students. These standards were established to minimise the potential for response biases. In the
case of countries meeting these standards, it is likely that any bias resulting from non-response will
be negligible, i.e. typically smaller than the sampling error.

A minimum response rate of 85 per cent was required for the schools initially selected. Where

the initial response rate of schools was between 65 and 85 per cent, however, an acceptable
school response rate could still be achieved through the use of replacement schools. This
procedure brought with it a risk of increased response bias. Participating countries were, therefore,
encouraged to persuade as many of the schools in the original sample as possible to participate.
Schools with a student participation rate between 25 and 50 per cent were not regarded as
participating schools, but data from these schools were included in the database and contributed
to the various estimations. Data from schools with a student participation rate of less than 25 per
cent were excluded from the database.

PISA 2006 also required a minimum participation rate of 80 per cent of students within
participating schools (original sample). This minimum participation rate had to be met at the
national level, not necessarily by each participating school. Follow-up sessions were required in
schools in which too few students had participated in the original assessment sessions. Student
participation rates were calculated over all original schools, and over all schools whether original
sample or replacement schools, and from the participation of students in both the original
assessment and any follow-up sessions.
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Appendix

This appendix provides readers with a brief background on Australia’s results from PISA 2000 and
PISA 2003%¢. Australia’s results are reported for the country as a whole, along with the highest
performing country, as well as the performance of Australian students by gender, across states and
for selected student subgroups.?”

Figures within brackets refer to the standard error for the associated mean score. Means provided
are in score points on the relevant PISA scales.

PISA 2000: Scientific literacy

Internationally

D Australia achieved a mean performance score of 528 (3.5) for scientific literacy in PISA 2000
and was outperformed by two countries — Korea with a mean score of 552 (2.7), and Japan
with a mean score of 550 (5.5). (The Bonferroni correction was used in this cycle.*®)

D Australia’s performance was equivalent to that of six countries: Finland; the United Kingdom;
Canada; New Zealand; Austria; and Ireland. Australia performed significantly higher than 22
other countries.

D There were no gender differences for Australian students, consistent with the international
trend with only seven countries showing significant gender differences. The OECD average for
females and males was the same at 501 (0.8 and 0.9 respectively).

Nationally — performance by State and gender

D Within Australia, the Australian Capital Territory had the highest mean score of 553 (5.9), while
the Northern Territory had the lowest mean score of 490 (7.6).

D None of the mean scores were significantly different by gender in any state.

¢ Further details on PISA 2000 and PISA 2003 can be found in the International and National reports, listed
in the Reference section.

% Itis not possible to solely use the mean scores and standard errors in this appendix to determine if there is
statistical difference between PISA cycles as comparisons cannot be compared without taking into account
a linking error.

% Throughout this appendix, results at the international level have been reported with or without the
Bonferroni correction, and are in keeping with what the OECD has reported. In PISA 2000, the OECD
reported mean performance between countries with the Bonferroni correction. In PISA 2003, the OECD
reported mean performance between countries both with and without the Bonferroni correction.
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Nationally — performance of specific groups within Australia

The performance of Indigenous students was significantly lower compared to non-Indigenous
students with mean scores of 448 (5.5) and 529 (1.9) respectively.

There was a significantly higher mean performance in science for students whose main
language was English, with a mean of 534 (1.8) compared with students whose main language
spoken at home was not English, with a mean score of 497 (5.1).

Results on geographic location in PISA 2000 were based on relative remoteness and on
distance and access to services and facilities. Using the ARIA Plus classification, students who
attended schools in major cities of Australia achieved a mean score of 532 (4.8) compared

to students who attended schools in remote or very remote areas, with a mean score of 481
(10.4).

PISA 2003: Scientific literacy

Internationally

Australia’s mean performance score for scientific literacy in PISA 2003 was 525 points (2.1).

With the Bonferroni correction used, three countries outperformed Australia (Finland, Japan
and Korea), while Australia outperformed 28 other countries including France, Ireland and
the United States. Eight countries: Hong Kong-China; Liechtenstein; Macao-China; the
Netherlands; the Czech Republic; New Zealand; Canada; and Switzerland had similar
achievements in mean scores. Without the Bonferroni correction being applied, an additional
country (Hong Kong-China) outperformed Australia, while Australia in turn outperformed an
additional two countries (Canada and Switzerland).

Australia, along with 24 other countries, showed no significant gender differences in
performance in science. The OECD average for females was 497 points (0.8) and for males the
mean score was 503 points (0.7).

Nationally — performance by State and gender

Within Australia, the Australian Capital Territory had the highest mean score of 553 (4.7), whilst
the Northern Territory had the lowest mean score of 495 (5.8).

Gender differences were not statistically significant in any of the states.

Indigenous students achieved a mean score of 434 (7.7), which was significantly lower than
that of non-Indigenous students who achieved a mean of 527 (2.0).

Students whose home language was English achieved a mean score of 529 (2.0), compared
to those students whose home language was not English, who achieved a mean score of 505
(6.1).

Performance scores were significantly higher for students attending schools in metropolitan
areas than in provincial and remote schools, with mean scores of 529 (2.6), 516 (4.2) and 486
(6.8) respectively.

PISA 2000: Reading literacy

Internationally

Australia achieved a mean score of 528 (3.5) and was outperformed by only one country,
Finland, with a mean of 546 (2.6).

Australia’s performance was equivalent to that of eight other countries: Canada; New Zealand;
Ireland; Korea; the United Kingdom; Japan; Sweden; and the United States. Twenty-one
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countries performed significantly lower than Australia. (The Bonferroni correction was used in
this cycle.)

Twelve per cent of Australian students performed below Level 2, compared with seven per
cent in Finland and 18 per cent across all OECD countries. Forty-three per cent of Australian
students achieved at Level 4 or Level 5, compared with half the students from Finland and 32
per cent across all OECD countries.

Females from all countries performed significantly higher than males. The mean for Australian
females was 546 points (4.7) and for Australian males the mean was 513 points (4.0),
compared to the OECD average for females and males of 517 points (0.7) and 485 points (0.8)
respectively.

Nationally — performance by State and gender

The Australian Capital Territory had the highest mean score of 552 (4.6), while the Northern
Territory had the lowest mean score of 489 (5.6).

For the Australian Capital Territory, 11 per cent of students scored below Level 2 but 51 per
cent scored at Level 4 or higher, compared with 23 per cent and 30 per cent for the Northern
Territory respectively.

All states and territories except the Australian Capital Territory had significantly higher
performance scores for females than males.

Nationally — performance of specific groups within Australia

The mean score for Indigenous students was 448 (3.1), significantly lower than the mean
score for non-Indigenous students, whose mean score was 531 (1.8). Thirty-five per cent of
Indigenous students had a proficiency level below Level 2, compared with 12 per cent of non-
Indigenous students. Fifteen per cent of Indigenous students performed at least at Level 4,
compared to 45 per cent of non-Indigenous students.

Students for whom English was the main language spoken at home scored significantly higher
than those with a language background other than English. The mean score for the former
group was 535 (1.8) and the mean score for the latter group was 506 (4.1). Eleven per cent of
students whose main language at home was English scored below Level 2, and 46 per cent of
students scored at Level 4 and above, compared with 18 per cent of students below Level 2
and 33 per cent of students at Level 4 and above for those who use another language.

Using the ARIA Plus classification, students in major cities achieved a mean score of 541 (4.8)
compared to a mean score of 495 (8.8) for those students located in remote or very remote
areas of Australia.

PISA 2003: Reading literacy

Internationally

Australia’s mean score was 525 (2.1) in the 2003 study and with the Bonferroni correction
applied Finland was again the only country to outperform Australia, with a mean score of 543
(1.6). Five countries (Korea, Canada, Liechtenstein, New Zealand and Ireland) performed

at equivalent levels to Australia. Thirty-three countries performed significantly lower than
Australia.

When the Bonferroni correction was not applied, Korea also outperformed Australia, with
a mean score of 534 (3.1). Only three countries (Canada, Liechtenstein and New Zealand)

performed at an equivalent level of performance, and 34 countries performed at a lower level.

Females performed significantly higher than males (with an OECD average of 511 [0.7] and
477 10.7]), a consistent finding in all countries with the exception of Liechtenstein where no
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difference was found. The mean score for Australian females was 545 (2.6) and for Australian
males 506 (2.8).

D Twelve per cent of Australian students performed below Level 2 compared to the OECD
average of 19 per cent and six per cent of Finnish students, while 42 per cent of Australian
students performed at Level 4 or Level 5 compared to the OECD average of 30 per cent and 38
per cent of Finnish students.

Nationally — performance by State and gender

D Australian Capital Territory students again showed the highest performance with a mean score
of 549 (6.0), with eight per cent of students performing below Level 2, while 52 per cent
performed at Level 4 and above.

D Northern Territory students showed the lowest average performance with a mean score of 496
(6.1), with 20 per cent of students performing below Level 2, while 33 per cent of students
performed at Level 4 and above.

D Females consistently performed significantly better in all states and territories.

Nationally — performance of specific groups within Australia

D Indigenous students had a mean score of 444 (8.6), with 38 per cent below Level 2, and 15 per
cent at Level 4 or above. Non-Indigenous students in comparison had a mean score of 527
(2.0), with 11 per cent below Level 2 and 42 per cent at Level 4 or above.

D Australian-born students had the highest mean score of 529 (2.2), compared to first-generation
students with a mean score of 525 (4.6), and foreign-born students with a mean score of 517
(5.0). Twelve per cent of Australian-born students did not achieve a proficiency of Level 2
compared to 13 per cent of first-generation students and 14 per cent of foreign-born students.
Forty-three per cent of Australian-born students achieved at proficiency of Level 4 or Level 5
compared to 41 per cent of first-generation students and 39 per cent of foreign-born students.

D Students living in metropolitan areas had the highest mean score with a mean of 530 (2.6),
compared with a mean score of 514 (4.6) for provincial students and a mean score of 489 (7.5)
for students in remote areas.

PISA 2000: Mathematical literacy

Internationally

D Australia achieved a mean score of 533 (3.5) and was outperformed by only one country,
Japan, with a mean of 557 (5.5).

D Australia’s performance was equivalent to that of eight other countries: Korea; New Zealand;
Finland; Canada; Switzerland; the United Kingdom; Belgium; and Liechtenstein. Australia
significantly outperformed 21 other countries on mathematics literacy. (The Bonferroni
correction was used in this cycle.)

D Although 16 countries had significant differences between the performance of females and
males, there were no significant differences found between Australian females and males. The
OECD average for females was 495 (0.9) and for males the mean score was 506 (1.0).

Nationally — performance by State and gender

D Within Australia, the Australian Capital Territory students had the highest mean score of 548
(6.2) for mathematics, while the Northern Territory had the lowest mean score of 502 (6.7).

D None of the mean scores were significantly different by gender in any state.
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Nationally — performance of specific groups within Australia

Indigenous students achieved a mean score of 449 (5.3), which was significantly lower than
that of non-Indigenous students who achieved a mean score of 535 (1.9).

Those students who had English as the main language at home achieved a mean score of 537
(2.0), which was significantly higher than that of students whose main language at home was
not English, who achieved a mean score of 522 (4.0).

Based on the ARIA Plus classification, students in major cities achieved a mean score of 537
points (4.4) compared to a mean score of 514 points (11.8) for those students located in remote
or very remote areas of Australia.

PISA 2003: Mathematical literacy

Internationally

Australia’s mean performance of 524 points (2.1) in the PISA 2003 study meant that when

the Bonferroni correction was used, four countries (Hong Kong-China, Finland, Korea and

the Netherlands) had significantly higher mean scores. When the Bonferroni correction was
not applied, three additional countries (Lichtenstein, Japan and Canada) also outperformed
Australia. There were 26 countries (27 without Bonferroni correction) that were outperformed
by Australia, while countries such as New Zealand, Switzerland and Belgium showed
equivalent scores.

Twenty-one per cent of students across all OECD countries did not achieve Level 2, while 15

per cent of students achieved at Level 5 or Level 6.

There was no difference in performance between males and females in Australia, defying the
trend of 27 countries where scores for females were lower than for males. The OECD average
for females was 488 (0.8) and 505 (0.8) for males.

Nationally — performance by State and gender

Students in the Australian Capital Territory had the highest mean score of 548 (3.5), while those
in the Northern Territory had the lowest mean score of 496 (4.9).

There were no significant gender differences by state.

Within Australia, 14 per cent of students performed below Level 2, whilst 20 per cent
performed at Level 5 and above.

Eleven per cent of students from the Australian Capital Territory performed below Level 2 and

27 per cent of students performed at Level 5 and above. In the Northern Territory, 22 per cent
of students performed below Level 2 and 15 per cent performed at Level 5 and above.

Nationally — performance of specific groups within Australia

Indigenous students had a mean score of 440 (5.4), with 43 per cent below Level 2, and five
per cent at Level 5 or above. This compared to non-Indigenous students who had a mean
score of 526 (2.1), with 14 per cent below Level 2 and 20 per cent at Level 5 and above.

Australian-born students had the highest mean score of 527 (2.1), followed by foreign-born
students who had a mean score of 525 (4.9), and then first-generation students who had a
mean score of 522 (4.7).

Students who spoke English at home achieved a mean score of 529 (2.0) compared to students
who spoke a language other than English at home with a mean score of 505 (6.1).

Students attending schools in metropolitan areas achieved a mean score of 528 (2.5), which
was significantly higher than the mean for students attending schools in provincial or remote
areas whose mean scores were 515 (4.4) and 493 (9.6) respectively.
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Appendix

The data referred to in this report and presented in Figures and Tables are available as online

documents from the ACER PISA National website (http:/www.acer.edu.au/ozpisa/reports.html).

The international multiple comparison tables are included in this appendix.
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Multiple comparisons of mean performance on the scientific literacy scale

Table A4.1
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Multiple comparisons of mean performance on the identifying scientific issues scale

Table A4.2
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