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Foreword

In 2003 the ýrst nationally-comparable science assessment was designed, 
developed and carried out under the auspices of the national council of education 
ministers, the Ministerial Council on Education, Employment, Training and Youth 
Affairs (MCEETYA). In 2006 a second science assessment was conducted and, for 
the ýrst time nationally, the achievement of students has been compared over time 
and publicly reported.

The National Assessment Program ï Science Literacy is one of a suite of national 
assessments (with ICT and Civics & Citizenship) which are conducted with a 
random sample of students in three-yearly cycles.

Development of these nationally-comparable assessments stands as one of the 
most notable recent achievements of MCEETYA. The assessments are a key result 
of a collaborative venture between the States and Territories and the Australian 
Government to measure and report on how our students are progressing towards 
the achievement of the National Goals of Schooling in the Twenty-First Century.

This report on the 2006 National Year 6 Science Assessment provides the results 
from the national sample assessment. It provides a snapshot of student results 
against the national scientiýc literacy scale, and an analysis of various ýndings 
across States and Territories and student sub-groups. It also makes comparisons 
with the ýndings from 2003. 

The report sets out information that will be useful for continual reþection and 
improvement in the teaching of science across the nation. In addition MCEETYA 
will be releasing Scientiýc Literacy School Release Materials. These will be a 
valuable resource for teacher professional development and the enhancement of 
student learning.
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A separate Technical Report on the processes underlying the results of this 
assessment, as well as more detailed data, will be available to researchers and 
others via the MCEETYA website.

The next science literacy assessment will be conducted in 2009. The results of 
that cycle will allow us to identify trends based on three comparable datasets. 
The information derived from these national assessments enables us to better 
understand and improve our childrenôs skills and knowledge. 

I acknowledge the work of the Benchmarking and Educational Measurement Unit 
(BEMU) and the leadership of the Performance Measurement and Reporting 
Taskforce (PMRT) in the development and implementation of the National 
Assessment Program. I commend this report to teachers and educators and to all 
those with an interest in the education of our children.

Rachel Hunter
Chair
Performance Measurement and Reporting Taskforce
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Executive Summary

In July 2001, the Ministerial Council on Education, Employment, Training and 
Youth Affairs (MCEETYA) agreed to the development of assessment instruments 
and key performance measures for reporting on student skills, knowledge and 
understandings in primary science. It directed the newly established Performance 
Measurement and Reporting Taskforce (PMRT), a nationally representative body, 
to undertake the national assessment program.

The PMRT established a number of national committees to advise it on critical 
aspects of the study and ensure that the assessments and results were valid across 
the States and Territories. The main function of these committees was to ensure 
that the scientiýc literacy assessment domain was inclusive of the different State 
and Territory curricula and that the items comprising the assessments were fair for 
all students, irrespective of where they attended school.

The National Assessment Program ï Science Literacy measures scientiýc 
literacy. This is the application of broad conceptual understandings of science to 
make sense of the world, understand natural phenomena and interpret media 
reports about scientiýc issues. It also includes asking investigable questions, 
conducting investigations, collecting and interpreting data and making decisions. 
The construct evolved from the deýnition of scientiýc literacy used by the 
Organisation for Economic Co-operation and Development (OECD) Programme for 
International Student Assessment (PISA):

é the capacity to use scientiýc knowledge, to identify questions and to draw 
evidence-based conclusions in order to understand and help make decisions 
about the natural world and the changes made to it through human activity.

(OECD 1999, p. 60)
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The ýrst national assessment was conducted in 2003. The Primary Science 
Assessment Program (PSAP) ï as it was then known ï tested a sample of Year 6 
students. PSAP results were reported in 2005.

In 2006, a consortium of Educational Assessment Australia and Curriculum 
Corporation conducted the second national science assessment. The National 
Assessment Program ï Science Literacy tested a sample of Year 6 students. The 
ýndings describe the scientiýc literacy of Year 6 Australian students.

Assessment domain

The assessment domain and instruments were developed in consultation with 
curriculum experts from each State and Territory and representatives from the 
Catholic and independent school sectors.

The domain outlined the development of scientiýc literacy across three main areas:

Strand A: 	 formulating or identifying investigable questions and hypotheses, 
planning investigations and collecting evidence.

Strand B: 	 interpreting evidence and drawing conclusions from their own or 
othersô data, critiquing the trustworthiness of evidence and claims 
made by others, and communicating ýndings.

Strand C: 	 using science understandings for describing and explaining natural 
phenomena, and for interpreting reports about phenomena.

The assessment items drew on four concept areas:

Life and Living

Earth and Beyond

Natural and Processed Materials

Energy and Change.

These evolved from a review of the óNational Statements and Proýlesô and were 
common across Australian curricula at the time of test development.

In August 2006 the Statements of Learning were endorsed by Ministers of 
Education in all states and territories. Future National Assessment Program 
ï Science Literacy tests will draw on concepts and content of the Statements of 
Learning in Science.

•

•

•

•
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Assessment instruments

The assessment instruments were administered to a random sample consisting of 
4.8 per cent of the total Australian Year 6 student population. The studentsô regular 
classroom teachers administered the National Assessment Program ï Science 
Literacy on the following dates:

18 October 2006 ï Northern Territory, Queensland, Tasmania

25 October 2006 ï Australian Capital Territory, New South Wales, South 
Australia, Victoria, Western Australia.

The assessment instruments consisted of seven pen-and-paper assessments, 
including multiple-choice and short-answer type items, and two practical tasks. 
Each student completed one of the pen-and-paper assessments and one of 
the practical tasks. Students were allowed 60 minutes for the pen-and-paper 
assessment and 45 minutes for the practical task. The practical tasks required the 
students to conduct an experiment in groups of three and then respond individually 
to a set of questions about the experiment.

Student performance in scientiýc literacy 
(2003 and 2006)

One of the main objectives of the National Assessment Program ï Science 
Literacy is to monitor trends over time. One way of doing so is to compare mean 
achievement scores and the distribution of student scores on a scale. The science 
literacy scale was established in 2003. In 2006 the sample frame was designed to 
be more inclusive of remote schools and to provide better discrimination between 
students in the top half of the achievement distribution.  As a result 2006 was set as 
the baseline scale for the National Assessment Program ï Science Literacy and the 
2003 results were re-scaled and mapped onto it. The adjusted tables for the 2003 
results are shown in the relevant chapters of this Report with the 2006 data. 

The following ýgure shows the mean scores and distributions for 2003 and 2006.

•

•
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Figure ES.1 Comparison of distributions of Year 6 student performance by State and Territory  
in 2003 and 2006

Note: 2003 results rescaled to 2006.

In technical terms, the darker coloured bands mark the likely range of the mean  
of the true population score. This is know as the conýdence interval (CI).

The distribution of student performances in the National Assessment Program 
ï Science Literacy shows that the Australian Capital Territory was the only State 
or Territory which performed signiýcantly above the national mean in 2003 and 
2006. 

At the national level, the results across the scientiýc literacy Proýciency Levels 
showed the following trends:

for males and females, there were no signiýcant differences in proýciency

Indigenous students had signiýcantly lower mean achievement than non-
Indigenous students (see Table ES.1)

students in remote and very remote areas had signiýcantly lower mean 
achievement than students in all other geographic locations (see Table ES.2).

•

•

•
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Missing student background data meant that it was not possible to calculate the 
proýciency of the language background other than English (LBOTE) group.

Table ES.1 2006 mean scores for Indigenous and non-Indigenous 
students

Student group Mean score 95% CI

Indigenous 311 Ñ29.4

Non-Indigenous 402 Ñ5.8

Table ES.2 2006 mean scores for students by geographic location

Code Geographic location
% of 

students
Mean 
score

95% CI

1.1 Metropolitan zone capital city 58.8 404 Ñ8.5

1.2 Major urban statistical district 12.4 406 Ñ11.0

2.1 Provincial city statistical district 9.2 395 Ñ12.1

2.2 Inner and outer provincial areas 16.6 396 Ñ8.5

3 Remote and very remote areas 3.0 331 Ñ29.9

All 100.0 400 Ñ5.4

Note: geographic locations as supplied and deýned by MCEETYA.

Standard for Year 6 scientiýc literacy

A standard for scientiýc literacy was established after the 2003 assessment 
to provide parents, educators and the community with a clear picture of the 
proýciency that students are expected to demonstrate by the end of Year 6.

To identify what students should know and be able to do by the end of Year 6, 
university science educators, curriculum ofýcers and experienced primary teachers 
in all States and Territories, from government, Catholic and independent schools, 
were brought together. The crucial scientiýc literacy skills and understandings 
needed by students for the next phase of science learning at school were discussed 
and debated before consensus was reached on a óproýcientô standard for Year 6. 
This standard informed the development of the tests for the 2006 assessment.

The proýcient standard is a challenging level of performance, with students 
needing to demonstrate more than minimal or elementary skills to be regarded 
as reaching it. It is one of several achievement levels that collectively represent 
a continuum of learning and describe what students know and are able to do. 
Students who have not achieved the proýcient standard have demonstrated only 
partial mastery of the skills and understandings expected for Year 6; these students 
are on the way to becoming proýcient. There are also students who have shown 
superior results and exceeded the proýcient standard.

Initially, in 2003, three Proficiency Levels, corresponding with Levels 2, 3 and 4 of 
the Scientiýc Literacy Progress Map, were identified. 

However, as 90 per cent of studentsô scores were within Level 3 in 2003, three 
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further Proficiency Levels within Level 3 were created, providing five levels for 
reporting student performance in the assessment. The proýciency standard was 
deemed to be Level 3.2 on the Proýciency Level continuum.

Minimum standards like the benchmarks in literacy and numeracy have not been 
set for scientiýc literacy. These benchmarks are deýned as the critical level of skill 
and understanding without which a student will have difýculty making sufýcient 
progress at school. They are more suited to foundational areas such as reading, 
writing and numeracy where deýciencies will have signiýcant effects on studentsô 
future learning and functioning in society.

Information about studentsô performances in relation to the Year 6 standard from 
the second national Year 6 science literacy assessment is summarised below. The 
results in Table ES.3 show the percentage of students in each of the Proýciency 
Levels established for scientiýc literacy, while Figure ES.2 (on page xvii) provides 
a comparison between the percentages of students who achieved each of the 
Proýciency Levels in 2003 and 2006.

Table ES.3 Percentages of students in Proýciency Levels by State and Territory 2006

State/ 
Territory

Proýciency Level

2 and  
below

3.1 3.2 3.3
4 and  
above

At or above 
Prof. Std

NSW
7.4 

(Ñ2.0)
35.2 

(Ñ3.5)
43.9 

(Ñ3.6)
12.3 

(Ñ3.1)
1.2 

(Ñ1.2)
57.4 

(Ñ4.3)

VIC
6.5 

(Ñ2.3)
35.2 

(Ñ3.9)
48.5 

(Ñ4.1)
9.6 

(Ñ2.2)
0.2 

(Ñ0.4)
58.3 

(Ñ5.0)

QLD
10.2 

(Ñ2.5)
40.6 

(Ñ2.9)
42.0 

(Ñ3.6)
7.0 

(Ñ1.7)
0.2 

(Ñ0.2)
49.2 

(Ñ3.8)

SA
9.6 

(Ñ2.2)
38.7 

(Ñ3.7)
43.6 

(Ñ3.9)
7.9 

(Ñ2.3)
0.1 

(Ñ0.2)
51.6 

(Ñ4.7)

WA
11.5 

(Ñ2.6)
42.0 

(Ñ3.7)
39.6 

(Ñ4.0)
6.8 

(Ñ2.3)
0.2 

(Ñ0.2)
46.6 

(Ñ4.7)

TAS
7.6 

(Ñ2.3)
34.9 

(Ñ4.4)
46.7 

(Ñ4.7)
10.4 

(Ñ3.0)
0.3 

(Ñ0.4)
57.4 

(Ñ5.5)

NT
28.6 

(Ñ7.5)
33.0 

(Ñ5.5)
31.6 

(Ñ5.4)
6.7 

(Ñ2.8)
0.2 

(Ñ0.4)
38.4 

(Ñ6.5)

ACT
7.3 

(Ñ2.5)
30.7 

(Ñ4.8)
47.9 

(Ñ4.8)
13.5 

(Ñ4.0)
0.6 

(Ñ1.1)
62.0 

(Ñ5.6)

AUST
8.6 

(Ñ1.1)
37.1 

(Ñ1.7)
44.2 

(Ñ1.8)
9.6 

(Ñ1.2)
0.5 

(Ñ0.4)
54.3 

(Ñ2.1)

Note: ýgures in parentheses refer to 95 per cent conýdence intervals.

The results show that the ACT has the highest proportion of students at the 
proýcient standard or above, i.e. Level 3.2 and higher. It should be noted that, as 
with mean scores, when conýdence intervals are taken into account, it is unlikely 
that there will be a signiýcant difference between the ACT, NSW, Victoria or 
Tasmania in terms of the proportion of students achieving the proýcient standard.

Nationally, 54.3 per cent of students achieved or bettered the proýcient standard, 
compared with 59.4 per cent in 2003. Approximately 91.4 per cent achieved Level 
3.1 or above, compared with 95.9 per cent in 2003. The highest Proýciency Levels 
(Levels 3.3 and 4 and above) were achieved by approximately 10.1 per cent of 
students, compared with 7.2 per cent in 2003.
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Figure ES.2 Distribution of students in Proýciency Levels for 2003 and 2006

Note: 2003 results rescaled to 2006.

33

Figure 4.2 Distribution of students in the proficiency levels for 2003 and

2006.
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The nation-wide percentage of students achieving or bettering the proýcient 
standard (54.3 per cent) was exceeded in the ACT, NSW, Victoria and Tasmania.

Table ES.4 Changes in results achieved from 2003 to 2006

State/
Territory

Level 2 Level 3.1 Level 3.2 Level 3.3 Level 4

NSW +4.2 +1.7 -10.1 +3.3 +1.0

VIC +2.6 -1.3 -4.8 +3.3 +0.1

QLD +5.6 +0.7 -8.1 +1.7 +0.1

SA +4.2 +0.4 -6.0 +1.4 +0.1

WA +6.1 +1.6 -9.4 +1.6 +0.1

TAS +3.5 +1.4 -6.1 +1.1 +0.1

NT +21.2 -8.8 -11.6 -1.0 +0.2

ACT +5.4 +4.3 -8.9 -1.1 +0.3

AUST +4.5 +0.6 -8.0 +2.5 +0.4

Note: 2003 results rescaled to 2006. Sign indicates direction of change from 2003 to 2006.

The percentage of students in the highest Proýciency Level is higher than in 2003. 
The percentage of students in the lowest Proýciency Level is also higher than in 
2003. The percentage of students at or above Level 3.1 is slightly lower than in 
2003. None of these differences is statistically signiýcant.
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Chapter 1 
Overview of the National 
Assessment

Introduction

In 1999, the State, Territory and Commonwealth Ministers of Education agreed 
to the new Adelaide Declaration on National Goals for Schooling in the Twenty 
First Century (Ministerial Council on Education, Employment, Training and Youth 
Affairs [MCEETYA] 1999) (available online on the MCEETYA website at  
www.mceetya.edu.au).

The National Goals provide the framework for reporting on student achievement 
through the annual MCEETYA publication, the National Report on Schooling in 
Australia (ANR).

In July 2001, MCEETYA agreed to the development of assessment instruments 
and key performance measures for reporting on student skills, knowledge and 
understandings in primary science. It directed the Performance Measurement and 
Reporting Taskforce (PMRT) to undertake the national assessment program. 

The PMRT set the policy objectives and established a Steering Committee to 
manage the assessment and a Consultative Committee to facilitate discussion 
among the jurisdictions and school sectors. The Consultative Committee also 
provided feedback about the appropriateness of the conceptual framework and 
reviewed the assessment items to ensure that they were inclusive of all the States 
and Territoriesô curricula.
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The National Science Assessment was the ýrst assessment program designed 
speciýcally to provide information about performance against the National Goals. 
MCEETYA has also endorsed similar assessment programs to be conducted for 
Civics and Citizenship, and Information and Communications Technology (ICT). 
The intention is that each assessment program will be repeated every three years so 
that performance in these areas of study can be monitored over time. 

Apart from being the ýrst subject area, science is the only program that focuses 
entirely on primary school performance. This is because MCEETYA has agreed to 
use PISA as the measure of performance for secondary science. 

In 2005, PMRT awarded the contract for the second cycle of science testing, due in 
2006, to a consortium of Educational Assessment Australia (EAA) and Curriculum 
Corporation (CC). The Benchmarking and Educational Measurement Unit (BEMU) 
was nominated by PMRT to liaise between the contractors and PMRT in the 
delivery of the project.

The National Assessment Program ï Science 
Literacy

Implementation of the National Assessment Program ï Science Literacy involved 
a large number of separate but related steps, including the development of items 
and instruments to assess the assessment domain; the trialling of those items 
and assessment instruments; the administration of the assessment to a sample of 
students; and the marking, analysis and reporting of the results.

This report provides details about the school and student samples used, describes 
the testing process, presents the results at the national and State and Territory 
levels and includes comparisons with 2003.

What does the National Assessment Program 
ï Science Literacy measure?

The National Assessment Program ï Science Literacy measures scientific literacy.

The OECD-PISA (1999) has deýned scientific literacy as:

é the capacity to use scientiýc knowledge, to identify questions and to draw 
evidence-based conclusions in order to understand and help make decisions 
about the natural world and the changes made to it through human activity.

(OECD 1999, p. 60)
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This deýnition has been adopted for the National Assessment Program ï Science 
Literacy 2006 in accord with the Ball et al. 2000 report recommendation.

The science items and instruments therefore assess outcomes that contribute to 
scientific literacy, such as conceptual understandings, rather than focusing solely 
on facts. They also assess student competence in carrying out investigations in 
realistic situations.

The National Assessment Program ï Science Literacy relates to the ability to think 
scientiýcally in a world in which science and technology are increasingly shaping 
childrenôs lives.

A Scientiýc Literacy Progress Map (see Appendix 1) has been developed based on 
the construct of scientiýc literacy and on an analysis of the State and Territory 
curriculum and assessment frameworks. The Progress Map describes the 
development of scientiýc literacy across three strands of knowledge which  
are inclusive of Ball et al.ôs concepts and processes and the elements of the  
OECDïPISA deýnition.

What aspects of scientiýc literacy were 
assessed?

Three main areas of scientific literacy were assessed:

Strand A:	 formulating or identifying investigable questions and hypotheses, 
planning investigations and collecting evidence.

Strand B:	 interpreting evidence and drawing conclusions from their own or 
othersô data, critiquing the trustworthiness of evidence and claims 
made by others, and communicating ýndings.

Strand C:	 using science understandings for describing and explaining natural 
phenomena, and for interpreting reports about phenomena.

A conscious effort was made to develop assessment items that related to everyday 
contexts. 

The scientific literacy domain is detailed in Appendix 1.  In addition the items 
drew on four concept areas: Life and Living; Earth and Beyond; Natural and 
Processed Materials; and Energy and Change. The major scientiýc concepts found 
most widely in States and Territories were used by item developers to guide test 
development. The list of endorsed examples for each of these major concepts is in 
Table A1.2 of Appendix 1.

The intention was to ensure that all Year 6 students were familiar with the materials 
and experiences to be used in the National Assessment Program ï Science Literacy 
and so avoid any systematic bias in the instruments being developed.



�

What is the national scientiýc literacy 
standard?

A standard for scientiýc literacy was established as part of the ýrst cycle of national 
assessment in 2003 to provide parents, educators and the community with a clear 
picture of the level of proficiency that students are expected to demonstrate by the 
end of Year 6.

The standard for scientiýc literacy used for the second cycle of national assessment 
in 2006 was consistent with that used in the ýrst cycle in 2003. This made it 
possible to compare performance in 2003 and 2006 and gauge whether student 
proýciency had improved.

To identify what students should know and be able to do by the end of Year 6, 
university science educators, curriculum ofýcers and experienced primary teachers 
in all States and Territories, from government, Catholic and independent schools, 
were brought together.

The members of this expert group used their classroom experience and knowledge 
of the science curricula in the various jurisdictions to examine the test items from 
the national assessment.

The crucial science-literacy skills and understandings needed by students for 
the next phase of science learning at school were discussed and debated before 
consensus was reached on a óproficientô standard for Year 6.

The proficient standard is a challenging level of performance, with students 
needing to demonstrate more than minimal or elementary skills to be regarded 
as reaching it. It is one of several achievement levels that collectively represent a 
continuum of learning and describe what students know and are able to do.

In terms of the Proficiency Levels described in Chapter 5, the standard was found 
to be equivalent to Level 3.2: that is, students achieving at Level 3.2 or better are 
considered to have a sound understanding of Year 6 science. Students at this level 
demonstrate considerably more skill and understanding than those performing at 
Levels 3.1 and below.

Year 6 students who exceed the proficient standard (those who perform at Level 3.3 
and above) demonstrate exemplary performance.

Students who have not achieved the proficient standard have demonstrated only 
partial mastery of the skills and understandings expected for Year 6; these students 
are on the way to becoming proficient.

Minimum standards like the benchmarks in literacy and numeracy have not been 
set for scientific literacy. These benchmarks are deýned as the critical level of skill 
and understanding without which a student will have difýculty making sufýcient 
progress at school. They are more suited to foundational areas such as reading, 
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writing and numeracy where deýciencies will have signiýcant effects on studentsô 
future learning and functioning in society. 

The proficient standard (equivalent to Level 3.2) will be the main reference point 
for monitoring scientiýc literacy in Australian primary schools over time. Every 
three years a new national Year 6 science assessment will be conducted to gauge 
whether student proficiency has improved.

Information about studentsô performances in relation to the Year 6 standard from 
the second (2006) National Assessment Program ï Science Literacy is reported 
with comparisons to 2003 data by proýciency levels in Chapter 5.

Who participated in the 2006 National 
Assessment Program ï Science Literacy?

Approximately 5 per cent of the total Australian Year 6 student population was 
sampled randomly and assessed. The sample was drawn from all States and 
Territories. Government, Catholic and independent schools participated. Table 
1.1 shows the number of schools and students in the ýnal sample for which results 
were reported.

A grade-based population of students enrolled at schools was chosen. This is 
consistent with the reporting of literacy and numeracy performance in the Annual 
National Report (ANR). There are differences between the States and Territories 
in the structure and organisation of pre-primary education and the age of entry to 
full-time formal schooling. Information about structural differences that may assist 
interpretation of the results of the testing is summarised in Table 3.1 (page 18).

Appendix 2 provides a comprehensive summary of the sample frame, with 
exclusions and response rates for participating schools and students by State and 
Territory for the assessment.

Table 1.1 Number of schools and students by State and Territory in the ýnal sample 2006

State/
Territory

Number of 
schools in target 

sample

Number and 
percentage of 

schools in ýnal 
sample

Number of 
students in target 

sample

Number and 
percentage of 

students in ýnal 
sample

ACT 57 57 (100%) 1345 1271 (94.4%)

NSW 92 90 (97.8%) 2104 2039 (94.0%)

NT 49 43 (87.8%) 932 740 (88.3%)

QLD 94 94 (100%) 2116 2016 (91.8%)

SA 94 93 (98.9%) 2087 1809 (90.9%)

TAS 64 64 (100%) 1397 1225 (92.1%)

VIC 91 88 (96.7%) 2098 1810 (90.7%)

WA 95 92 (96.8%) 2093 2001 (91.9%)

AUST 636 621 (97.6%) 14172 12911 (92%)

Note: the student participation percentage calculation includes within-school exclusions.
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What did the National Assessment Program 
ï Science Literacy participants have to do?

There were seven pen-and-paper (objective) assessments which included multiple-
choice and short-answer items. There were also two practical assessment tasks. 
The assessment papers included common (link) items. The papers were distributed 
randomly so that each of the students in a class completed one of the seven  
pen-and-paper assessments.

However, all students in the same class undertook the same practical task. The 
practical tasks were assigned to classes across Australia in a way that ensured 
approximately equal numbers of classes attempted each of the two tasks.

The practical tasks required the students to work in groups of three. Teachers 
allocated students randomly to groups, using a procedure outlined in the Test 
Administratorôs Manual. Students conducted the experiment in these groups and 
responded as a group to a set of questions designed to stimulate group discussion 
about the experiment.

The students then answered a further set of items independently. The individual 
student responses were the only ones used in the analysis and generation of 
proýciency data.

Equating of the seven objective assessments onto one scale was achieved by the use 
of common items shared between the assessments. The practical items were then 
linked onto this scale by results obtained from students doing the same objective 
assessment and practical task. 

Students were allowed 60 minutes to complete the pen-and-paper assessments and 
45 minutes for the practical tasks.

The studentsô regular classroom teachers administered the National Assessment 
Program ï Science Literacy on:

18 October 2006 ï Northern Territory, Queensland, Tasmania

25 October 2006 ï Australian Capital Territory, New South Wales, South 
Australia, Victoria, Western Australia.

•

•
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How are the National Assessment Program 
ï Science Literacy results reported?

The results of the National Assessment Program ï Science Literacy are reported 
as mean scores and distributions of scores. They are also described in terms of the 
understandings and skills that students demonstrated in the Assessment: these 
understandings and skills are mapped against the scientiýc literacy assessment 
framework.

Five levels of proýciency are deýned and described for scientiýc literacy. Further 
details of the proýciency scales, including results in relation to the scales by State 
and Territory, are contained in Chapter 4, Interpreting the Scientiýc Literacy 
Results.

Results for groups such as Indigenous students and students from different 
geographic locations are also presented in this report.

How is this report organised?

Chapter 2 provides a more detailed discussion of the scientiýc literacy scale, the 
assessment domain and the assessment procedures.

Results in terms of means and distributions of student performance are presented 
in Chapter 3.

Chapter 4 discusses the results in terms of studentsô proýciency on the scientiýc 
literacy scale. The scale links the studentsô results to descriptions of their 
understandings and skills in the assessment domain. Further information about 
the nature and coverage of the assessment tasks accompanies the discussion of 
studentsô results. 

Chapter 5 examines comparisons in achievement by Proýciency Levels between the 
tests in 2003 and the 2006 cycle.

Chapter 6 provides an analysis of the results achieved by speciýc groups of 
students, including boys and girls, Indigenous and non-Indigenous students and 
students from diverse geographic locations.
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Chapter 2 
The Scientiýc Literacy Scale

Introduction

This chapter provides a brief description of the steps that were used to define and 
construct the scientific literacy scale.

More detailed information about each of the steps is provided in the various 
publications that are referred to in this chapter.

Very high standards were set for sampling, constructing assessment materials and 
undertaking operational procedures in order to ensure the integrity of the data.

Scale construction

In 2003, a measurement and reporting scale for scientific literacy was developed 
that would enable standards and changes in student proficiency over time to be 
monitored.
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To compare the results of the 2006 and 2003 assessments, the following steps were 
undertaken, involving a number of inter-related tasks:

1.	 clarifying the assessment strands for scientific literacy

2.	 constructing assessments that comprised items and tasks which deýned the 
assessment strands operationally

3.	 administering the assessments to students

4.	 using the measurement model and technical standards to analyse the results.

As in 2003, the PMRT established a number of national committees to ensure that 
the assessments and results were valid across the States and Territories and to 
advise it on critical aspects of the study.

The main function of these committees and groups was to ensure that the 
assessment strands of scientific literacy were inclusive of the different State and 
Territory curricula and that the items comprising the assessments were fair for all 
students irrespective of where they attended school.

For the 2006 cycle a Science Literacy Review Committee (SLRC) was established, 
including representatives from all sectors, States and Territories. The SLRC was 
consulted about item development and review, as well as other issues as they arose. 

A brief description of the steps involved in aligning the scientific literacy 
measurement and reporting scale is provided here.

1.	 Clarifying the assessment strands for scientific literacy

	 A common understanding of the Progress Map, the descriptions of each strand, 
and a hierarchy of studentsô understandings and skills in the concept areas were 
developed (see Appendix 1).

2.	 Constructing assessments that comprised items and tasks which 
deýned the assessment strands operationally and covered the full 
range of proficiency expected to be represented in Year 6 classes

	 In consultation with EAA/CC, BEMU (on behalf of PMRT) approved the more 
technical aspects of the assessment design, including, for example, the number 
of assessment booklets, the ratio of multiple-choice to open-ended items in the 
booklets, and the number of items per strand per test booklet.

	 Test constructors developed items and tasks that enabled students at different 
points along the scale to demonstrate what they knew and could do in terms of 
scientific literacy. The constructors had to ensure that the tasks assessed the 
outcomes articulated in the assessment strands. They also had to ensure that 
the tasks intended to assess higher-order understandings and skills at the top of 
the scale were more difýcult than those at the middle and bottom of the scale.
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	 The items were reviewed ýrst by EAA/CC and their internal panels, and then 
by advisory committees and other key staff in the States and Territories. This 
was followed by trialling with samples of students in four States and Territories 
and then a further review by the advisory committees and other key staff in the 
States and Territories. The emphasis during these reviews was on ensuring that 
the items and tasks reþected the understandings and skills in the assessment 
strands and were not biased unduly for or against particular groups of students.

3.	 Administering the assessments to students

	 Once the items and tasks had been written, they were trialled with a sample of 
students in 31 schools selected from the government, Catholic and independent 
sectors in New South Wales, Victoria, the Australian Capital Territory and 
South Australia. 

	 The results were analysed to determine the degree to which the items and tasks 
measured the scientific literacy domain. The committees then reviewed the 
data from the trial testing, gauged the validity of the assessments and suggested 
modiýcations where necessary. These modiýcations were included in the 
revised assessments.

	 The ýnal assessments were administered to a stratiýed random sample of 
students in October 2006. The total number of students in the ýnal sample was 
14 172 at 636 schools. Information about the achieved sample is shown in Table 
A2.4 and Table A2.5 of Appendix 2. 

4.	 Using the measurement model and technical standards to analyse 
the results.

	 Item Response modelling was used to analyse the results from the sample 
of students who participated in the National Assessment Program ï Science 
Literacy. These statistical models are used in all State and Territory testing 
programs and in major international testing programs such as PISA and the 
Trends in International Mathematics and Science Study (TIMSS).

	 Details of the application of the Rasch model can be found in the Technical 
Report for the National Assessment Program ï Science Literacy.

In Chapter 4, additional meaning and depth are added to the summary statistics by 
referencing the data to descriptions of the understandings and skills students were 
able to demonstrate, using examples of test items.

The assessment booklets

In 2006 the National Assessment Program ï Science Literacy involved the use of 
seven assessment booklets. Only four test booklets had been used in 2003, but 
for 2006 a balanced incomplete block (BIB) design was used, similar to that used 
in PISA. BIB is achieved by arranging the items in clusters so that every cluster 
appears with another cluster once, and every cluster appears in each of the three 
possible block positions. The effect of the BIB design is to reduce the possibility 
that an itemôs location in a test booklet has an impact on its difýculty.
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To achieve the BIB design for the National Assessment Program ï Science Literacy, 
the items were ýrst written in units. Each unit had a context and contained between 
one and ýve items. Clusters were then constructed by grouping four to six units 
together. From there booklets were compiled by arranging three clusters in every 
booklet.  In total there were seven different clusters across the seven booklets. Each 
booklet had approximately 39 items in the objective section.

The multiple-choice items in the booklets had only single correct answers. The 
open-ended items required students to construct their own responses. They were 
categorised into those that required a single word or short sentence response 
(short-answer items) and those that required more substantive responses 
(extended-response items).  

Each booklet contained an objective (pen-and-paper) test and two practical tasks. 
Participating students had to complete the objective section of their booklet and 
one of the two practical tasks. The practical task required students to undertake an 
activity in small groups and then respond individually to either nine or ten pen-
and-paper items related to the activity.

Coverage of scientiýc literacy

The distribution of items across the assessment domain for scientiýc literacy (each 
strand and major conceptual area) is shown in Table 2.1. There were 110 items 
distributed across the seven pen-and-paper tests and two practical tasks. Each 
student had to sit for one pen-and-paper test and one practical task.

Table 2.1 Distribution of assessment items across the assessment strands for scientiýc literacy 2006

Domain

Item type and number of items

Multiple- 
choice

Short- 
answer

Extended- 
response

Total

Distribution of items by strand

Strand A 2 0 6 8

Strand B 31 3 17 51

Strand C 16 10 25 51

Total 49 13 48 110

Distribution of items by major science conceptual area 

Life and Living 12 3 21 36

Earth and Beyond 23 1 13 37

Natural and Processed Materials 11 5 6 22

Energy and Change 3 4 8 15

Total 49 13 48 110
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Major science concepts

The scientiýc literacy strands specify processes and concepts, rather than 
traditional subject boundaries such as physics, chemistry or biology.

The strands describing these processes and concepts of scientiýc literacy have been 
listed in Table 2.1 above. They were considered to be more relevant to students at 
primary school and, according to PISA, óto all people in their lives beyond school 
than the more traditional subject areas éô (Lokan et al. 2000, p. 97).

It can be seen from Table 2.1 that the items were distributed across four conceptual 
areas.

The domain

The scientiýc literacy domain comprises the following three strands:

Strand A involves experimental design and data gathering. More speciýcally, 
it involves skills such as formulating or identifying investigable questions and 
hypotheses, planning investigations and collecting evidence.

Strand B involves interpreting experimental data and requires skills such as 
interpreting evidence and drawing conclusions from studentsô own or othersô 
data, critiquing the trustworthiness of evidence and claims made by others, and 
communicating ýndings.

Strand C involves using scientiýc understandings for describing and explaining 
natural phenomena, and for interpreting reports about phenomena.

Table 2.1 shows that 59 of the items assessed the process strands (8 for Strand A 
and 51 for Strand B) and 51 assessed the conceptual understanding strand  
(Strand C).

Types of assessment items

The strands and major concepts of scientiýc literacy were assessed through a range 
of item types (Table 2.1). Of the items, 49 were classiýed as being multiple-choice, 
13 as short-answer and 48 as extended-response.

All the items were presented in item sets or units, with between one and ýve items 
pertaining to each stimulus text and/or diagram(s).
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The sampling procedures

As for 2003, the sample was selected using procedures similar to those followed 
in PISA and TIMSS. The distribution of schools from the various sectors in each 
State and Territory was drawn according to each sectorôs proportion of Year 6 
enrolments. The sampling in the National Assessment Program ï Science Literacy 
followed the same rigorous procedures as PISA.

However, there were some important differences in the sampling frame in 2006. 

In 2006, as many schools were included in the deýned population as possible. 
Essentially this meant that there were no school-level exclusions from the supplied 
sampling frame prior to sample selection. If a small school (with fewer than three 
Year 6 students) was selected, then this school could administer the pen-and-paper 
tasks only.

The number of students sampled in each jurisdiction was determined with the 
following considerations in mind:

results for each jurisdiction should be of similar precision. While this was an 
ultimate goal, it was recognised that reduced sample sizes would be needed for 
the smaller jurisdictions (ACT, NT and TAS)

the nationwide achieved sample was to be approximately equal to 12 000 
students who were to be located within approximately 600 schools throughout 
Australia.

Further information about the characteristics of the sample, including details  
of students who were granted exemptions or excluded from the sample and  
the procedures used to determine the standard errors of estimates, is provided  
in the Technical Report (available online on the MCEETYA website at  
www.mceetya.edu.au).

Assessment administration procedures

Studentsô regular class teachers administered the National Assessment Program 
ï Science Literacy, so as to minimise disruption to the normal class environment.

Standardised administration procedures were developed and published in a 
Test Administratorôs Manual. In all schools in which students were to complete 
the National Assessment Program ï Science Literacy, teachers and school 
administrators were provided with the Manual. Detailed instructions were also 
given in relation to the participation or exclusion of students with disabilities and 
students from language background other than English (refer to Table A2.6 in 
Appendix 2).

•

•
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Teachers were able to review the Test Administratorôs Manual before the 
assessment date and raise questions with the coordinators of the National 
Assessment Program ï Science Literacy in their jurisdiction. A toll-free telephone 
number and email address were provided.

A quality-monitoring program was established to gauge the extent to which class 
teachers followed the speciýed administration procedures. This involved trained 
monitors observing the administration of the Assessment in a random sample of 
classes in 30 of the 630 schools involved. The monitors reported conformity with 
the administration procedures.

Marking of responses to open-ended items

Over half of the items were open-ended and required marking by trained markers. 
Some items involved single answers or phrases that could be marked objectively.

Marking Guides were prepared by EAA and CC, and reýned during the trialling 
process. The marking team included experienced teacher-markers employed by 
EAA.

The markers participated in a ýve-hour training session conducted by a member 
of the test construction team. The session involved formal presentations by the 
trainers, followed by hands-on practice with sample student answer books. In 
addition, the markers undertook a further two hours of marking in which a pair 
of markers marked the same student answer books and moderators reconciled 
differences in discussion with the markers.

Markers were monitored constantly for reliability by having samples of their 
student answer books check-marked by group leaders. In cases where there were 
differences between markers and group leaders, the scoring was reconciled jointly 
in consultation with the professional leader. This procedure, coupled with the 
intensive training at the beginning of the marking exercise, ensured that markers 
applied the scoring criteria consistently.

Data entry procedures

The multiple-choice responses and teacher-marked scores were data processed. 
A validation of the data processing was performed that ensured accuracy in data 
capture.

Scanning software was used to capture images of all the student responses. These 
have been indexed and provided to BEMU for future reference.
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School reports

Schools that participated in the National Assessment Program ï Science Literacy 
were provided with feedback about the performance of their students on the 
Assessment prior to the close of the 2006 school year. The reports showed the 
results for each student on an item-by-item basis and comparative data showing 
the percentage of the school and the national sample of students responding 
correctly to the item or, in the case of items that had more than one mark available 
for the response to the item, the percentage of students achieving the maximum 
score on the item.

Scientiýc Literacy School Release Materials

Some assessment items have been released from the 2006 National Assessment 
Program ï Science Literacy to enable teachers to administer the tasks under similar 
conditions and gauge their own studentsô proýciency in relation to the national 
standards. The Scientiýc Literacy School Release Materials comprise an objective 
test containing 37 multiple-choice and short-answer questions, and a practical 
task. The Scientiýc Literacy School Release Materials will be made available on the 
MCEETYA website at www.mceetya.edu.au

The remaining 2006 assessment items have been secured for the purpose of 
equating the next National Assessment Program ï Science Literacy (which is 
to be undertaken in 2009) and, together with the 2003 assessment, will allow 
longitudinal data on student performance to be obtained. 
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Chapter 3 
Proýle of Student Performance in 
Scientiýc Literacy for 2006 with 
comparisons to 2003

Introduction

In this chapter, summary statistics for the National Assessment Program ï Science 
Literacy are shown in terms of studentsô mean scores and distributions of scores by 
State and Territory.

In Chapter 4, additional meaning and depth are added to the summary statistics by 
referencing the data to descriptions of the understandings and skills students were 
able to demonstrate, using sample assessment items.

Interpreting the results

The sample

As described in Chapter 2, in 2006 the sampling frame for the Assessment was 
slightly different from that used in 2003. The population deýnition for the National 
Assessment Program ï Science Literacy 2006 was more inclusive, and this 
change did have an impact on the composition of the Northern Territory cohort in 
particular.
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Remote schools are often educationally disadvantaged and the Northern Territory 
has many schools of this type. It is likely that the inclusion of these schools in the 
sample in 2006 had some effect on driving down the mean scores for Northern 
Territory student groups, in comparison both to other States and Territories and to 
the Northern Territory means reported in 2003.

Structural differences

Structural differences include the length of time that students have spent in formal 
schooling by the time they are in Year 6 and their age at the time of the Assessment.

Table 3.1 Distributions of ages of students in the sample by State and Territory

State/Territory
Average age at time 

of testing
Average time at 

school

ACT 12 yrs 4 m 7 years 1 m

NSW 12 yrs 4 m 7 years 1 m

NT 12 yrs 4 m 7 years 1 m

QLD 11 yrs 4 m 6 years 1 m

SA 12 yrs 4 m 7 years 1 m

TAS 12 yrs 4 m 7 years 2 m

VIC 12 yrs 4 m 7 years 1 m

WA 11 yrs 4 m 6 years 1 m

It can be seen that students in Western Australia and Queensland are on average  
12 months younger than students in the other States and Territories and have had 
12 monthsô less formal schooling.

Metric for reporting summary performance

As for 2003, the PISA deýnition of scientiýc literacy formed the basis for the 
assessment domain.

A scientiýc literacy scale was constructed in 2003, using the Rasch model (see 
Technical Report for more information). The Rasch analysis produced information 
about the relative difýculty of items, as well as information about studentsô 
abilities. This data was located on a continuum to form the scientiýc literacy scale, 
and a national mean was set at 400 with a standard deviation of 100.

In 2006, the test instrument more accurately measured students at the higher end 
of achievement than did the 2003 test. Results from 2003 were able to be mapped 
to the 2006 results, enabling interpretation of comparative achievement.

More information about the construction of the 2006 scale and comparisons to 
2003 can be found in the Technical Report. 
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Reading the bar charts

Figure 3.1 is an example of the bar chart used to display the scaled mean scores and 
distributions for States and Territories.

A vertical bar shows the range of student performance.

The highest point on the bar is the 95th percentile, which is the point above which 
the highest-scoring 5 per cent of the students are located.

The lowest point on the vertical bar is the 5th percentile ï the point below which 
the lowest-scoring 5 per cent of students are located.

Located in the middle region of each bar is a darker gold band that contains a thin 
horizontal black line. This black line denotes the mean score, while the darker 
region on either side gives an indication, through the height of the band, of the level 
of accuracy with which the mean was measured (the smaller the band, the more 
accurate the measurement).

Figure 3.1 Sample bar chart

In technical terms, the darker band marks the likely range of the true population 
score. This is know as the conýdence interval (CI).
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A comparison of scientiýc literacy between 
States and Territories: 2006

Figure 3.2 shows student performance in scientiýc literacy for each State and 
Territory.

Figure 3.2 2006 distribution of student performance by State and Territory

Each State and Territoryôs result is an estimate of the total population value, 
inferred from the result obtained from the sample of students tested. Because it is 
an estimate, it is subject to uncertainty.
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If the mean scores were estimated from different samples drawn from the same 
population of students, the actual results for the mean would vary a little. However, 
the reader may be conýdent that the population mean lies between the value 
obtained and about two standard errors on either side of it.

The estimate of the mean from repeated sampling would be expected to fall within 
that range for 95 of each 100 samples that were drawn.

The darker bands (conýdence intervals) vary in size from one State or Territory to 
the next. The bars show the spread of scores for each State/Territory, that is, the 
range of scores achieved by the middle 90 per cent of the population. A large spread 
of scores suggests that the studentsô skills and knowledge vary widely; a narrower 
range indicates more consistency in the studentsô achievement. Their width is 
a function of the State or Territoryôs sample size and the spread of achievement 
scores on the test. The sample sizes vary in proportion to population, so the States 
and Territories with the smallest populations have the smallest samples and 
therefore the widest conýdence intervals.

It can be seen that the Northern Territory had the widest spread of scores 
achieved by the middle 85 per cent of students (those between the 10th and 95th 
percentiles).  Note that the 5th percentile point for NT cannot be calculated as a 
positive scaled score, so the 10th percentile (for a scaled score of 104) is used as the 
lowest data point for NT. Table 3.2 shows that the actual difference was 435 points.

New South Wales had the next widest spread of scores between the 5th and 95th 
percentiles, with a difference of 340 points.

The States and Territories with the least spread of achievement scores for the 
middle 90 per cent of students were Victoria (305 points), Western Australia (317 
points), Queensland and South Australia (both 319 points). The average spread 
across Australia was approximately 336 points.

It can also be seen from Table 3.2 that the Australian Capital Territory had the 
highest mean score (418), followed by New South Wales (411) and Victoria (408).

Table 3.2 Percentile scores by State and Territory 2006

State/
Territory

Mean 
Score

95% 
conýdence 

interval

Percentile

5th 10th 25th 50th 75th 90th 95th

ACT 418 Ñ14.3 243 280 353 423 485 541 575

NSW 411 Ñ12.5 242 279 343 411 479 542 582

VIC 408 Ñ10.2 247 284 347 413 473 523 552

TAS 406 Ñ12.1 237 278 341 410 473 527 557

SA 392 Ñ10.0 223 265 329 396 461 514 542

QLD 387 Ñ8.6 220 261 325 390 454 507 539

WA 381 Ñ10.0 220 254 315 384 448 505 537

NT 325 Ñ33.7 NA 104 242 355 434 499 539

AUST 400 Ñ5.4 232 271 335 403 468 524 558
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The Northern Territory has a mean that is statistically signiýcantly different from 
the mean for the other Territory and States and for Australia as a whole. That is, 
taking into account the measurement and sampling effect, the mean for students in 
the Northern Territory is signiýcantly lower than for other States.

The highest-achieving students (those at the 95th percentile for their States and 
Territories) were from the Australian Capital Territory, New South Wales and 
Tasmania. Conversely, the lowest-performing students were students from the 
Northern Territory, Queensland and Western Australia.

Comparisons of achievement

Table 3.3 enables a comparison of States and Territories to be made. The statistical 
technique compares the results of the States and Territories on a pairwiseï
comparison basis. Refer to the Technical Report for more information.

Table 3.3 Multiple comparisons of scientiýc literacy results by State and Territory for 2006 without 
Bonferroni adjustment

ACT NSW VIC TAS SA QLD WA NT AUST

Mean 
score

418 411 408 406 392 387 381 325 400

Mean 
score

95% 
CI

Ñ14.3 Ñ12.5 Ñ10.2 Ñ12.1 Ñ10.0 Ñ8.6 Ñ10.0 Ñ33.7 Ñ5.4

ACT 418 Ñ14.3 • • • § § § § §

NSW 411 Ñ12.5 • • • § § § § •

VIC 408 Ñ10.2 • • • § § § § •

TAS 406 Ñ12.1 • • • • § § § •

SA 392 Ñ10.0 ¨ ¨ ¨ • • • § •

QLD 387 Ñ8.6 ¨ ¨ ¨ ¨ • • § ¨

WA 381 Ñ10.0 ¨ ¨ ¨ ¨ • • § ¨

NT 325 Ñ33.7 ¨ ¨ ¨ ¨ ¨ ¨ ¨ ¨

AUST 400 Ñ5.4 ¨ • • • • § § §

§ Mean performance that is statistically signiýcantly higher than in comparison State/Territory

• No statistically signiýcant difference from comparison State/Territory

¨ Mean performance that is statistically signiýcantly lower than in comparison State/Territory

By reading across the lines it is possible to draw a comparison between a speciýc 
State or Territory and any other State or Territory.

It can be seen in Figure 3.2 and Table 3.2 that the students from the Australian 
Capital Territory achieved a signiýcantly higher mean score than those from all the 
other States and Territories except New South Wales, Victoria and Tasmania.

The students from New South Wales and Victoria achieved a signiýcantly higher 
mean score than those from all the other States and Territories except the 
Australian Capital Territory and Tasmania.
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Students from Tasmania achieved a signiýcantly higher mean score than those 
from Queensland, Western Australia and the Northern Territory.

The statistics indicate that students from the Northern Territory achieved a 
signiýcantly lower mean score than students in all other States and Territories. 

Table 3.4 Multiple comparisons of scientiýc literacy results by State and Territory for 2006 with 
Bonferroni adjustment

ACT NSW VIC TAS SA QLD WA NT AUST

Mean 
score

418 411 408 406 392 387 381 325 400

Mean 
score

95% 
CI

Ñ14.3 Ñ12.5 Ñ10.2 Ñ12.1 Ñ10.0 Ñ8.6 Ñ10.0 Ñ33.7 Ñ5.4

ACT 418 Ñ14.3 • • • § § § § •

NSW 411 Ñ12.5 • • • • § § § •

VIC 408 Ñ10.2 • • • • § § § •

TAS 406 Ñ12.1 • • • • • § § •

SA 392 Ñ10.0 ¨ • • • • • § •

QLD 387 Ñ8.6 ¨ ¨ ¨ • • • § •

WA 381 Ñ10.0 ¨ ¨ ¨ ¨ • • § ¨

NT 325 Ñ33.7 ¨ ¨ ¨ ¨ ¨ ¨ ¨ ¨

AUST 400 Ñ5.4 • • • • • • § §

When making multiple comparisons (that is, comparing the performance of one 
jurisdiction with those of all the others), a more cautious approach is required. 
Multiple comparison signiýcance tests that limit the probability of mistakenly 
ýnding a difference in performance to 5 per cent were applied (Bonferroni 
adjustment). For further details on Bonferroni adjustment refer to the Technical 
Report.

In ýve instances, differences which were statistically signiýcant when analysed 
without Bonferroni adjustment were no longer signiýcant when analysis was 
conducted using Bonferroni correction.

Comparisons of means to 2003

The 2006 National Assessment Program ï Science Literacy was the second time 
the science domain has been assessed in the national assessment programs. The 
ýrst assessment was carried out in 2003 (Primary Science Assessment Program). 
Consequently, some comparisons can be made between the 2003 and 2006 
ýndings. Over time, the program will be monitored and trends reported. With only 
two yearsô results to date, it is premature to describe trends but legitimate to look at 
comparisons.

To enable comparisons between 2003 and 2006, the 2006 test instruments 
contained link items from the 2003 test instruments. These link items formed the 
basis for equating the 2003 and 2006 tests. 
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The 2006 results were used to set a scale with a mean score of 400 and a standard 
deviation of 100 (described in more detail in Chapter 2). The 2003 results were 
then equated onto the 2006 scale. For details of the equating process, refer to the 
Technical Report.

Figure 3.3 Comparison of distributions of Year 6 student performance by State and Territory in 2003 
and 2006

Note: 2003 results rescaled to 2006.

In technical terms, the darker-coloured bands mark the likely range of the true 
population score. This is known as the conýdence interval (CI).

As previously discussed and illustrated in Figure 3.3, the distribution of student 
performance between 2003 and 2006 is not statistically signiýcant with the 
exception of the Northern Territory.
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Jurisdiction mean scores

Table 3.5 shows 2003 and 2006 mean scores for each State and Territory, after 
2003 results have been equated onto the 2006 scale.

Table 3.5 Comparison of 2003 and 2006 jurisdiction mean scores

State/Territory

Mean score
Change from 
2003 to 2006

Statistically 
signiýcant2003 (on 2006 

scale)
2006

ACT 439 (Ñ10.9) 418 (Ñ14.3) -21 NO

NSW 417 (Ñ7.6) 411 (Ñ12.5) -6 NO

VIC 407 (Ñ7.9) 408 (Ñ10.2) 1 NO

TAS 415 (Ñ11.3) 406 (Ñ12.1) -9 NO

SA 401 (Ñ8.0) 392 (Ñ10.0) -10 NO

QLD 400 (Ñ7.1) 387 (Ñ8.6) -14 NO

WA 397 (Ñ8.8) 381 (Ñ10.0) -16 NO

NT 393 (Ñ13.1) 325 (Ñ33.7) -68 YES

AUST 409 (Ñ3.7) 400 (Ñ5.4) -9 NO

Note: ýgures in parentheses refer to 95 per cent conýdence intervals. Mean scores have been rounded. 
2003 results rescaled to 2006.

While the 2003 mean scores differ from the 2006 mean scores by varying amounts 
across the jurisdictions, the only jurisdiction where the difference is statistically 
signiýcant is the Northern Territory. It should be noted that the sampling frame 
for the Northern Territory in 2006 differs from the sampling frame in 2003, as 
very remote schools were excluded in 2003 but not in 2006 (see Chapter 2 and 
Appendix 2 for more detail concerning the changed sampling frame). To further 
examine trends in the Northern Territory, studentsô performance was examined 
separately for remote and provincial districts. Table 3.6 shows Northern Territory 
mean scores for the two groups separately, in 2003 and 2006.

Table 3.6 Northern Territory student performance by geographic location

Northern 
Territory

Mean score
Change from 
2003 to 2006

Statistically 
signiýcant2003 

(on 2006 scale)
2006

Provincial
395 

(Ñ17.6)
383 

(Ñ18.9)
-12 NO

Remote
389 

(Ñ25.2)
238 

(Ñ65.0)
-151 YES

Total
393 

(Ñ13.1)
325 

(Ñ33.7)
-68 YES

Note: ýgures in parentheses refer to 95 per cent conýdence intervals. Mean scores have been rounded. 
2003 results rescaled to 2006.

It can be seen from Table 3.6 that, for provincial districts in the Northern Territory, 
the mean score in 2006 is not statistically signiýcantly different from the 2003 
mean score. However, there is a statistically signiýcant difference in the mean 
scores for remote areas between 2003 and 2006. This adds further evidence that 
the more inclusive sampling frame, to include very remote areas in 2006, resulted 
in a difference in mean performance for remote areas between 2003 and 2006. As 
a consequence, this difference in performance in remote areas led to a signiýcant 
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difference between 2003 and 2006 in the overall mean scores for the Northern 
Territory as a jurisdiction.

Further, the differential performance between provincial districts and remote areas 
in the Northern Territory as shown in the 2006 National Assessment Program 
ï Science Literacy is consistent with the results from other studies. For example, 
the published ANR benchmark reports for numeracy and literacy also showed 
marked differences in performance between provincial districts and remote areas 
in the Northern Territory (http://www.mceetya.edu.au/verve/_resources/2005_
Benchmarks.pdf). By contrast, the 2003 Primary Science Assessment Program 
results showed that the difference between provincial districts and remote areas in 
the Northern Territory was not statistically signiýcant. This was probably due to 
the exclusion of very remote schools in 2003.

These results show that overall mean scores must be interpreted with caution. The 
composition of the samples has an impact on the overall mean achievement levels. 
A closer examination of the achievement distributions by sub-groups may provide 
more informative pictures of the performance of students.

Ranking of jurisdictions by mean scores

Table 3.7 shows a jurisdiction-by-jurisdiction comparison of the mean scores in 
rank order for 2003 and 2006.

Table 3.7 Comparison of 2003 and 2006 jurisdiction rankings by mean scores

Rank by 
jurisdiction 
mean score

2003 2006 

State/Territory Mean State/Territory Mean

1 ACT
439 

(Ñ10.9)
ACT

418 
(Ñ14.3)

2 NSW
417 

(Ñ7.6)
NSW

411 
(Ñ12.5)

3 TAS
415 

(Ñ11.3)
VIC

408 
(Ñ10.2)

4 VIC
407 

(Ñ7.9)
TAS

406 
(Ñ 12.1)

5 SA
401 

(Ñ8.0)
SA

392 
(Ñ10.0)

6 QLD
400 

(Ñ7.1)
QLD

387 
(Ñ8.6)

7 WA
397 

(Ñ8.8)
WA

381 
(Ñ10.0)

8 NT
393 

(Ñ13.1)
NT

325 
(Ñ33.7)

Note: ýgures in parentheses refer to 95 per cent conýdence intervals. Mean scores have been rounded. 
2003 results rescaled to 2006.
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It can be seen from Table 3.7 that the rank order of jurisdictions by mean scores 
is largely the same between 2003 and 2006, with the ACT leading the nation, 
followed by NSW. In 2006, Victoria and Tasmania have changed places when 
compared with their 2003 ranks, but the other jurisdictions have maintained their 
rank order. This consistency in rank ordering between 2003 and 2006 provides us 
with some conýdence in interpreting the comparative performance of jurisdictions. 
The ranking order of jurisdictions in the National Assessment Program ï Science 
Literacy is also consistent with the results from TIMSS 2003 Science Grade 4 cohort 
for Australia (http://timss.bc.edu/timss2003i/intl  reports.html).

A comparison of the distributions of the 2003 and 2006 student achievement levels 
is shown in Figure 3.4. Note that 2003 results have been equated onto the 2006 
scale. It can be seen that the proýciencies of students are more spread out in 2006 
than in 2003. This is probably due to a more inclusive sampling frame in 2006, 
and also more discriminating test items at the higher-ability end of the scale. See 
Chapter 4 and the Technical Report for more detail.

Figure 3.4 Comparison of student performance in scientiýc literacy distributions in 2003 and 2006

Note: 2003 results rescaled to 2006.

Summary

In summary, the trends analysis shows that, at the jurisdiction and national levels, 
there are no signiýcant differences between 2003 and 2006 in terms of mean 
scores, except for the Northern Territory where the sampling frame included more 
small remote schools in 2006 than in 2003. However, there are some differences 
in the shape of the ability distributions in 2003 and 2006, where the 2006 
distribution is more spread out and the 2003 distribution is more centralised, 
resulting in more students in 2006 at Level 2 and below and at Level 3.3 and above.
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Chapter 4 
Interpreting the Scientiýc Literacy 
Results

Introduction

Chapter 3 showed studentsô score distributions on the scientific literacy scale.  
The results can also be referenced directly to the assessment domain, by the items 
comprising the tests, to reveal the understandings and skills demonstrated by 
students. 

For the purposes of this report the scientific literacy scale has been partitioned into 
levels called óProficiency Levelsô. 

The next section discusses the establishment of the Proficiency Levels and the cut-
off scores for each of the levels. 

Establishing Proficiency Levels 

One of the main objectives of the National Assessment Program ï Science Literacy 
is to monitor trends in scientific literacy performance over time. One convenient 
and informative way of doing so is to reference the results to the Proficiency Levels.



30

Typically, students whose results are located within a particular Proficiency Level 
are able to demonstrate the understandings and skills associated with that level and 
possess the understandings and skills of lower Proficiency Levels.

The cut-off points established in the 2003 scale, located onto the 2006 scale, were 
used to determine the Proýciency Levels for the 2006 test. The cut-off points, 
which denote the boundaries between Proýciency Levels, were established in 2003 
using a combination of expertsô knowledge of the skills required to answer each 
scientiýc literacy item and information from the analysis of studentsô responses. 
Initially, in 2003, three Proficiency Levels, corresponding with Levels 2, 3 and 4 of 
the assessment domain, were identified.

However, as 90 per cent of studentsô scores fell within Level 3 in 2003, three 
Proficiency Levels within Level 3 were created, providing ýve levels for reporting 
student performance in the Assessment.

The difficulty range spanned by each level was such that students whose scores 
were at the top of a level had a 65 per cent chance of answering the hardest items 
in that level correctly, and an 87 per cent chance of answering the easiest items 
correctly. On average these students would be expected to answer about 76 per cent 
of the items in that level correctly.

Students who were at the bottom of a level had a 65 per cent chance of answering 
the easiest items in the level correctly, and a 35 per cent chance of success on the 
hardest items. On average these students would be expected to answer about  
50 per cent of the items in that level correctly.

The cut-off scores for each level are shown in Figure 4.1.

Figure 4.1 Cut-off scores

A score of 653 or more locates students in Proficiency Level 4 and above.

Similarly, scores in the range of 262 to 653 relate to Proficiency Level 3 on the 
Assessment framework.
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